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ABSTRACT

Objective: The prevalence of geriatric cancer disease is gradually increasing. Both the cancer diagnosis and many accompanying symptoms
affect individuals bio-psycho-socially and impair the quality of life. This study was conducted to evaluate pain and nutritional status in geriatric
cancer patients.

Methods: This descriptive study was conducted with geriatric cancer patients receiving treatment in the ambulatory chemotherapy outpatient
clinic of a university and oncology hospital. The population of the study consisted of cancer patients receiving treatment in the hospital and the
sample consisted of 215 geriatric cancer patients who were voluntary to participate in the study. The data of the study were collected using a
guestionnaire, the Visual Analog Scale (VAS), and the Mini Nutritional Assessment.

Results: The mean age of the patients was 69.3+4.7 years. Respiratory tract cancers ranked first (28.8%). 42.8% of the patients were at stage four
and they frequently experienced symptoms such as fatigue, loss of appetite and poor nutrition. VAS mean score was 4.8+2.8, Mini nutritional
assessment mean score was 9.2+3.0, and there was a negative significant correlation between the VAS and Mini nutritional assessment mean
scores (p<0.001).

Conclusion: It was determined that geriatric cancer patients experienced “moderate” pain, had a risk for malnutrition and as their pain levels

increased, the risk for malnutrition increased.

Keywords: Geriatric Nursing, Cancer Pain, Nutrition Assesment
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1. INTRODUCTION

Today the downward trend in the population growth rate
and the increase of average life expectancy, have led to an
increase rate in the elderly population within the general
population and have caused our world to gradually enter a
demographic ageing process. Thus, old age has remained on
the agenda in both developed and developing countries and
is becoming more and more important every passing day. As
is known, chronic illnesses increase along with the increase
of elderly population and average life expectancy in the
world and in Turkey (1,2). Among the chronic diseases, 50%
of cancer cases are encountered in people over 65 years of
age, and cancers are in the second place among the causes
of death in people over 65 years of age, after heart diseases.
(3). Both the cancer diagnosis and many accompanying
symptoms affect individuals bio-psycho-socially and impair
the quality of life. Among the symptoms affecting patients
negatively, “pain” comes first. Pain in cancer patients may
impair their quality of life, lead to despair and prevent them
from coping with the disease (2,4). Therefore, the treatment
and management of symptoms related to cancer become
more important (5). Pain in geriatric cancer patients also

appears as an important problem. The pain prevalence has
been reported to be 28% in patients who have recently been
diagnosed with cancer, 50-70% in patients receiving cancer
treatment actively, and 64-80% in patients with advanced
cancer (5). Pain in cancer is encountered at the rate of 50%
in the early period and diagnosis of disease and at the rate of
75-80% in the advancing periods of disease. In the literature
it is indicated that cancer pain significantly affects patients’
quality of life and becomes a greater source of fear than the
death itself for patients and relatives in more than 70% of
advanced cancer cases (6). However, the first step of pain
control is pain assessment. This assessment should be made
by a multidisciplinary health care team. Playing a key role
in this team, nurses are an important and supplementary
element of cancer care.

What makes nurses more important and distinctive in pain
control than other team members is that they spend more
time with the patient than other team members (7).

One of the factors affecting cancer patients negatively in
many aspects is their nutritional status. Weight loss is the first
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sign of an impaired nutrition and is frequently observed in
geriatric patients (8). It has been reported that malnutrition
is encountered in 40-80% of these patients during diagnosis
(9), the malnutrition prevalence ranges from 25% to 70% (10-
13) and this rate rises up to 83% in geriatric cancer patients
(14).

Thus, early evaluation and rapid intervention of nutritional
status are of prime importance to prevent morbidity and
mortality in this patient group (9). As is known, cancer
patients intensely experience symptoms related to
treatments such as anorexia, cachexia, taste changes, pain
and malnutrition, besides symptoms caused by the disease
process (15-17). Especially pain may prevent nutrition
and lead to poor nutrition and malnutrition (18). Pain and
malnutrition in elderly cancer patients should be routinely
evaluated by nurses with appropriate assessment tools
specific to the elderly individual, and pharmacological and
non-pharmacological methods should be used in treatment
(3). Therefore, this study was conducted to evaluate pain and
nutritional status in geriatric cancer patients and contribute
to the management of pain and nutritional problems.

2. METHODS

2.1. Design and Sample

This descriptive study was conducted with geriatric
cancer patients receiving treatment in the ambulatory
chemotherapy outpatient clinic of a university hospital and
in an oncology hospital. The results of a previous study
were used to calculate the sample size of the study (5,18).
Necessary minimum sample size was calculated to be 215
with a=0.05 and the test power of (1-8) 0.80.

Prior to starting the study, a mini mental test was applied
to the individuals and the patients who obtained 24 points
and above, were over the age of 65 years, were diagnosed
with cancer, could communicate, and were voluntary to
participate in the study, were included in the study. However,
the patients who got less than 24 points from the mini
mental test, were under the age of 65 years, and refused to
participate in the study, were not included in the study.

2.2. Data Collection Process

The data of the study were collected using a questionnaire,
the Visual Analog Scale (VAS) and Mini Nutritional Assessment
Questionnaire-Short Form (MNA).

Visual Analog Scale: The scale is applied by marking on
a straight line with a pen. On this line, the point of 0 cm
indicates no pain and the point of 10 cm indicates worst pain.
In the literature, it is stated that VAS is a reliable tool to be
used in evaluating the pain level (19).

Mini Nutritional Assessment Questionnaire-Short Form
(MNA): This form is used in identifying malnutrition in
both clinic and outpatient clinic patients and evaluating the

outcomes of nutritional support treatments. It is accepted
to be a valid measurement tool not only for revealing
malnutrition in geriatric patients, but also for predetermining
the risk for malnutrition. Also the European Society for Clinical
Nutrition and Metabolism recommends this measurement
tool particularly for the elderly (20,21). Turkish validity
study of this form was conducted by Sarikaya (2013). In the
form, 0-7 points indicate “malnutrition”, 8-11 points indicate
“risk for malnutrition”, and 12-14 points indicate “normal
nutritional status” (22).

2.3. Procedure

The researchers applied the questionnaires to the patients
who agreed to participate in the study via the face-to-face
interview method in the clinic setting.

Ittook approximately ten minutestoapply the questionnaires.
None of the patients wanted to leave the study or refused to
answer the questions in the questionnaire.

2.4. Data Assessment

Statistical analyzes were reported using the SPSS 22.0
statistical software. The descriptive statistics were indicated
via median and standard deviation values. In addition, the
Student’s t-Test, Kruskal-Wallis, Mann-Whitney U Test, and
Spearman’s correlation analysis were used. The value of
p<0.05 was accepted to be statistically significant.

2.5. Ethical Considerations

Before starting the study, informed consent form and
necessary permissions from the ethics committee and
the institution were obtained from the patients.The study
approval was obtained from Gaziantep University Clinical
Trials Ethics Committee (approval number: 2017/163)

3. RESULTS

Two hundred fifteen patients completed the study. It
was determined that the mean age of the geriatric cancer
patients was 69.35+4.74 years. Of the patients, 43.3% were
female, 44.2% were primary school graduate, 90.2% were
married, 40.5% were unemployed, and 74.9% had a middle
economic situation. In addition, When gender was evaluated
with VAS mean scores; the women felt more pain than men
and the difference between them was statistically significant
(p<0.05). The mean VAS score of geriatric cancer patients was
4.8+2.8, and the mean score of mini nutritional assessment
was 9.2+3.0. However, the patients, who were university
graduate, married, freelancer and had a good, had higher
MNA mean scores (p>0.05) (Table 1).
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Table 1. Comparison of Socio-demographic characteristics and pain
and mini nutritional assessment mean scores of the patients

Characteristics n (%) VAS Mean1SD MNA MeantSD
Gender
Female 93 (43.3) 5.51+2.7 9.40£3.04
Male 122 (56.7) 4.33£2.80 9.21+3.14
p 0.002° 0.673°
Educational
Background
llliterate 62 (28.8) 5.12+2.76 9.22+3.17
Literate 26 (12.1) 5.11+2.83 8.30£2.51
Primary 95 (44.2) 4.87+3.05 9.26%3.27
Education
High School 27 (12.6) 3.9612.2 10.334£2.80
University 5(2.3) 4.20£0.83 10.40+1.34
p 0.373° 0.129°
Marital Status
Married 194 (90.2) 4.73+2.80 9.41+3.14
Single 21(9.8) 5.90+2.89 8.23+2.50
p 0.072¢ 0.054¢
Occupation
Worker 12 (5.6) 4.16+2.94 10.1613.71
Civil Servant 7(3.3) 3.57+1.61 10.28+1.25
Freelancer 30 (14.0) 4.30+3.16 10.334£3.00
Unemployed 87 (40.5) 5.54+2.88 8.9143.18
Other 79 (36.7) 4.50+2.56 9.10+2.98
p 0.036° 0.105°
Economic
Situation
High 9(4.2) 3.331.73 10.7742.2
Middle 161 (74.9) 4.7842.80 9.59+3.02
Low 45 (20.9) 5.37£2.97 7.95£3.16
p 0.111° 0.005°
Residence Place
District 90 (41.9) 4.62+2.55 9.01+2.85
Province 125 (58.1) 5.00+3.00 9.5043.25
p 0.254° 0.138°
Total 215 4.8+2.8 9.2+3.0
(100.0)

°: : Independent sample t test *Kruskal-Wallis test c¢: Mann Whitney U

Of the patients who participated in the study, 28.8% suffered
from respiratory tract cancer, 42.8% were at stage four,
60.9% underwent chemotherapy, 61.9% had metastasis,
18.6% had another cancer patient in family, and 34.4% had
comorbidities. When comparing some characteristics of
the patients and VAS mean scores, it was determined that
there was a significant difference between the disease stage,
presence of metastasis and VAS mean scores (p<0.05). There
was no statistically significant difference between MNA
mean scores and disease stage. However, as the disease
stage advanced, the MNA mean score decreased (p>0.05)
(Table 2).

Table 2. Comparison of some characteristics and pain and mini
nutritional assessment mean scores of the patients

Characteristics n(%) VAS MNA

MeantSD [\ CELEAY
Cancer Type
Respiratory Tract 62(28.8) | 4.4+3.07 9.58+3.26
Digestive System 61(28.4) | 4.7242.75 8.60+3.25
Reproductive System 35(16.3) | 5.71%£2.35 9.31+2.68
Urinary System 9(4.2) 5.00+2.00 8.11+3.33
Lymphoma 23(10.7) | 4.6043.08 10.04+3.22
Breast 25(11.6) | 5.1242.90 10.00£2.38
p 0.372° 0.170°
Duration of Disease (Month)
1-12 104 (48.4) | 4.57+2.94 9.06%3.13
13-24 39(18.1) | 5.48%2.55 9.3043.37
25-36 37(17.2) | 5.21+2.86 9.18+2.90
37 months and above 35(16.3) | 4.54+2.66 10.08+2.85
p 0.226° 0.504°
Stage
1 27 (12.6) | 3.33+2.63 10.07+2.38
2 56 (26.0) | 4.41+2.77 9.67+3.31
3 40(18.6) | 5.25%+2.62 9.60£3.16
4 92 (42.8) | 5.38+2.83 8.70£3.05
p 0.002* 0.099°
Treatment Type
Chemotherapy (CT) 131 (60.9) | 5.06+2.87 9.5843.15
Radiotherapy (RT) 5(2.3) | 4.60£2.70 | 9.20+1.64
CT+RT 26 (12.1) | 4.92+2.62 8.1943.57
RT+Surgery 3(1.4) 7.33+2.88 8.3314.04
CT+Surgery 29 (13.5) | 3.82+2.66 9.00+2.97
CT+RT+Surgery 21(9.8) 4.47+2.80 9.42+2.27
p 0.224° 0.494°
Metastasis
Available 133 (61.9) | 5.33+2.75 8.94+3.10
N/A 82(38.1) | 4.06%2.77 9.8613.01
p 0.001° 0.034°
Cancer Patient in Family
Available 40 (18.6) | 4.90+2.98 9.4543.70
N/A 175 (81.4) | 4.83+2.79 9.2612.95
p 0.895° 0.767°
Comorbidities
Available 73(34.0) | 5.06%2.83 9.78+2.97
N/A 142 (66.0) | 4.73+2.82 8.9613.14
p 0.410° 0.122b
Total 215

(100.0)

°: Kruskal-Wallis test °: Independent sample t test

In this study, 33.9% had pain in the abdominal area, 47.4%
experienced pain for 6-11 months, 25.6% had a condition
triggering pain, 77.2% had pain at intervals, 36.7% had
tingling pain, 45.1% took medications to decrease the pain,
and 36.7% took nonopioid analgesics. When comparing the
pain-related characteristics and VAS mean scores of the
patients, it was found that the patients, who had pain in the
waist-back area, described ‘constant’ and ‘stabbing’ pain
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as pain frequency and took strong opioids, had higher VAS
mean scores (p<0.05). It was determined that the patients,
who had pain in the extremity and abdominal area, had
experienced pain for a year or more and took strong opioids,
had lower MNA mean scores (p<0.05) (Table 3).

Table 3. Comparison of pain-related characteristics and pain and
mini nutritional assessment mean scores of the patients

Of the patients, 90.7% had fatigue, 71.6% had loss of appetite,
60.5% were sufferring from poor nutrition, 47.4% had nausea-
vomiting, and 58.6% had sleeplessness. It was determined
that the patients who had loss of appetite, nausea-vomiting,
malnutrition, poor personal care and sleeplessness, had
higher VAS mean scores and lower MNA mean scores. This
difference was statistically significant in all situations except
for fatigue (p<0.05). The geriatric cancer patients describing
pain also experienced many other symptoms (Table 4).

Characteristics n(%) VAS MNA MeantSD
MeanzSD Table 4. Comparison of some symptoms and pain and mini

Area of Pain nutritional assessment mean scores of the patients
Chest 25(11.6) | 5.48+2.46 9.40+3.29 Problems n(%) VAS MNA
Waist-Back 49(22.8) | 587254 | 9.2242.60 : dean s e b
Extremities 28(13.0) | 5144267 | 8644349 Fatigue
Abdomen 74 (339) | 5.6722.19 8.7843.05 Available 195(90.7) | 5.01+2.79 | 9.21#3.14

- N/A 20(9.3) | 3.20+2.60 | 10.10+2.46
No Specific Area 39(18.1) 1.35+1.73 10.7+2.99 0 0.008° 0.216°
p 0.000° 0.011° Loss of Appetite
Duration of Pain (Month) Available 154(71.6) | 5.46%2.54 | 8.63%2.95
0-5 102 (20.0) | 5.36%2.51 9.2743.11 N/A 61(28.4) | 3.29+2.90 | 10.96+2.82
6-11 31(47.4) | 5.61%2.40 8.77+2.88 p 0.000" 0.000°
12 months and above 39(14.4) | 6.43+2.03 8.38+3.04 Nausea-Vomiting
Constant 43(18.1) | 1.62+1.87 | 10.55+2.93 Available 102(47.4) | 5.75+2.83 | 8.2613.05
5 0.000° 0.008° N/A 113(52.6) | 4.02+2.56 | 10.23+2.84

. p 0.000" 0.000°
Frequency of Pain -
Poor Nutrition

Constant 49(228) | 7.63t2.11 | 7674280 Available 130(60.5) | 5.46+2.69 | 8.66+2.90
Intermittent 166 (77.2) | 4.02+2.46 9.7743.02 N/A 85(39.5) | 3.90+2.78 | 10.2743.15
Type of Pain Poor Personal Care
Throbbing 20(9.3) | 4.70+2.02 9.10£3.43 Available 65(30.2) | 6.32+2.64 | 8.06+3.14
Tingling 79(36.7) | 5.67+2.60 9.46+2.64 N/A 150(69.8) | 4.20+2.66 | 9.83+2.92
Stabbing 55(25.6) | 5.98+229 8.25+3.43 p 0.000° 0.000°
Burning 22(10.2) | 5.31£2.14 8.90£2.75 Negative Effect on Quality of
Undescribable 39(18.1) | 138178 | 10.74+2.94 t‘:: e sane | T
p. - - - 0.000 0.005 No 90(41.9) | 4.03+2.89 | 10.13£2.93
Situations Decreasing Pain o 0.000° 0.000°
Taking Medications 97 (45.1) | 6.29+2.29 9.02+3.04 Sleeplessness
Changing Position 4(1.9) 6.50£2.51 9.00£2.70 Available 126(58.6) | 5.98+2.48 | 8.76+3.23
Resting 48(22.3) | 5.29+2.14 7.95+2.91 N/A 89(41.4) | 3.23+2.48 | 10.05+2.73
N/A 66 (30.7) | 2.28+2.18 10.69+2.83 p 0.000° 0.002°
p 0.000° 0.000° Desire to Cry
Situations Increasing Pain Available 69(32.1) | 6.23+2.49 | 8.18+3.16
Cold Weather 5(42.8) | 7.20£2.38 | 9.40+2.88 N/A 146(67.9) | 4.19+2.74 | 9.82+2.93
Moving 63(2.3) | 646222 | 8.392.91 Enwi"ingness — 0.000" 0.000"
Stress : 28(130) | 592£203 | 889:328 Available 69(32.1) | 6.78+2.02 | 8.2742.94
Going to the Toilet 9(4.2) 4.66+1.50 10.00+2.69 N/A 146 (67.9)| 3.93t2.69 | 9.78:3.06
N/A 92 (42.8) | 3.11+2.61 10.17+3.02 Sense of Burnout
p 0.000* 0.004* Available 73(34) | 6.21+2.42 | 8.17+3.08
Medications Taken for N/A 142(66) | 4.14+2.76 | 9.87+2.95
Pain p 0.000" 0.000"
Nonopioids 79(36.7) | 4.03£1.78 9.89+2.99 Decrease in Relations with
Weak Opioids 25(11.6) | 6.00+1.84 8.60+2.84 Other People Around (Such as
Strong Opioids 66(30.7) | 7.604175 |  7.8943.07 Cowarkers. Social Friends)
N/A 45(20.9) | 1.574157 | 10.68+2.56 ﬁ‘;i"ab'e 1556;(2762) Zigf;;i g;’zizg
P 0.000 0.000 p 0.000° | 0.001°

°: Kruskal-Wallis test , °: Independent sample t test

: Mann Whitney U, °: Independent sample t test
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The patients’ VAS mean score was 4.84+2.82, which was
stated as “moderate” and MNA mean score was 9.29+3.09,
which was stated as “risk for malnutrition”. It was determined
that there was a negative correlation between VAS mean
score and MNA mean score (p<0.01) (Table 5).

Table 5. Correlation between the pain and mini nutritional
assessment mean scores of the patients

VAS -.327
a: Spearman correlation Coefficient

0.000°

4.DISCUSSION

The population of elderly patients is growing with increasing
prevalence of cancer diagnoses and cancerrelated pain
syndromes. Cancer pain occur at any time in the disease’s
progression. It is a multidimensional and complex
phenomenon that need proper assessment, management
and evaluation based on current nursing knowledge and
practices (24). Playing a key role in this team, nurses are an
important and supplementary element of cancer care (5).

Also, they have important duties and responsibilities in
determining the risk for malnutrition and improving the
nutritional status (25). Accordingly, this study aimed to
assesment the pain and nutritional status of geriatric cancer
patients.

As geriatric patients had more complex health issues than
young patients, serious difficulties are faced in evaluating and
managing pain in geriatric cancer patients. Despite present
treatments, geriatric patients are unable to receive adequate
treatment for cancer pain (26) and at least 42% of patients
complain about pain that cannot be treated as required
(27). In a study comprising a nursing home for people over
the age of 65 years, it was stated that as age advanced, the
opportunity for patients not to receive adequate treatment
increased and more than one quarter of these patients took
no analgesic agents especially over the age of 85 years or
in case of decreased cognitive functions (28). In the study
conducted by Kutluturkan et al., with 106 geriatric cancer
patients, the most frequent symptoms experienced by the
patients were reported to be weakness (83%), dryness of the
mouth (71.7%) and pain (62.3%) (29).

In a cohort study with 292 patients, the prevalence of pain
in geriatric cancer patients was found to be 65% (30). In
this study, it was determined that the patients’ VAS mean
score was 4.84+2.82 and the most frequent symptoms they
experienced were fatigue (90.7%), loss of appetite (71.6%),
and malnutrition (60.5%), respectively.

Malnutrition is a clinical condition that is not regarded
much by most clinicians and does not receive attention for
treatment when identified. However, it is common especially
among the geriatric population and has a proven effect on
the morbidity and mortality of patients (31). Uncontrollable
malnutrition may worsen the tolerance of treatment,
including a greater possibility for relapse or death during or

after the treatment and prevent the completion of treatment
(32). Its prevalence might be 23-62% for the elderly in the
hospital environment and rise up to 85% for the patients in
nursing homes (31).

In a study conducted in Turkey it was determined that 28% of
the patients applying to geriatric outpatient clinic had a poor
nutritional status, 69% of hospitalized patients had a risk for
malnutrition, and 12% had a malnutrition rate (33,34).

In a study conducted in a nursing home, it was found that
according to the MNA, 63% of the elderly had a risk for
malnutrition and 9.6% had malnutrition (35). In another
study, it was determined that the risk for malnutrition was
31% and rate of malnutrition was 13% in patients applying
to outpatient clinic; whereas, the risk for malnutrition was
39% and rate of malnutrition was 25% among hospitalized
patients (36). In the Turkish Nursing Homes Nutritional Status
Evaluation Project conducted by the Academic Geriatrics
Society, it was found that the risk for malnutrition was 38.3%
and the malnutrition rate was 11.9% (37). These results
indicated that malnutrition was frequently encountered in
cancer patients. The severity of malnutrition varies according
to the type, area and stage of cancer (17,38).

In their study, Hamaker et al., found that the malnutrition
prevalence in geriatric cancer patients was 46% (30). In a
review examining multiple studies, it was reported that
malnutrition or risk for malnutrition in geriatric cancer
patients ranged from 27% to 83% (39). In this study, it
was determined that the patients’” MNA mean score was
9.29+3.09 and 46.9% had a risk for malnutrition and 28.1%
had malnutrition. In addition, the patients had problems such
as loss of appetite (71.6%), malnutrition (60.5%) and nausea-
vomiting (47.4%). As is known, loss of appetite may lead to
weight loss, malnutrition, morbidity and mortality in geriatric
patients. In their study, Kutluturkan et al., determined that
the severest symptom experienced by geriatric cancer
patients was loss of appetite (29).

Pain frequency varies according to the stage of disease,
might be around 25-50% in early-stage patients and patients
receiving active cancer treatment and rises up to 70-80% in
metastatic patients (40).

In this study, it was determined that advanced staged cancer
patients, patients feeling constantly pain and metastatic
patients had higher VAS mean scores and lower MNA mean
scores.

Thus, it is thought that nurses giving care to advanced stage
cancer patients should begin to evaluate patients’ pain as
from the early period, follow their nutrition and weight with
a multidisciplinary team approach and support them before
malnutrition develops. In the studies it has been reported
that geriatric patients experience fatigue more often
due to cancer and reasons not related to cancer (41,42).
Especially untreated cancer may cause fatigue and reduce
or cease physical, social, interpersonal and recreational
activities, prevent household, family, work and educational
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performance and affect all living spaces such as psychosocial
and spiritual well-being.

It may cause significant declines in productivity, self —esteem,
physical functionality and quality of life and also pose a
distress in sticking to treatment regimes. In addition, it may
delay the treatment and cause a dose limitation or cessation
of the treatment (3,42,43). Thus, it is of prime importance
to define fatigue in the geriatric patient group very well and
apply necessary nursinginterventions. Also in this study, it was
determined that the most frequent symptom experienced by
geriatric cancer patients was fatigue and this symptom was
accompanied by many other problems. Accordingly, it is of
particular importance to evaluate fatigue and other related
problems in geriatric patients regularly. As is known, cancer
patients, no matter how old they are, typically experience
multiple symptoms at the same time. Cancer itself, direct or
indirect outcomes of cancer, early or late side effects of the
treatment or comorbidities may cause these symptoms (44).
In a study, it was reported that nearly one third of the elderly
(31.2%) had pain, fatigue, sleeplessness and mood disorders
at the same time (45).

In the cancer report published by the World Health
Organization in 2020, it was reported that 20-50% of
patients could show symptoms such as pain, fatigue and
nutritional problems, have a difficulty in expressing their
pain depending on fatigue, and geriatric patients could face
a risk for malnutrition under the effect of symptoms such
as nutritional difficulty and loss of appetite (32). In this
study, it was determined that the patients most frequently
experienced symptoms such as fatigue, loss of appetite,
malnutrition and sleeplessness in addition to pain.

In the study, it was found that the patients taking strong
opioids for analgesics, had the highest levels of pain and
the lowest malnutrition mean scores. This showed that
the patients still had pain and their nutritional problems
continued despite taking strong opioids. In cancer patients
malnutrition is a frequently encountered situation due to
nausea-vomiting and loss of appetite, depending on the
burdens caused by the disease and treatment.

In case of loss of appetite, symptoms such as changes in sense
of taste, presence of nausea-vomiting, pain and depression
should be questioned.

It is recommended that changes related to sense of taste can
be controlled by adding a little salt and spice to the food.
Removing any odor or view, increasing nausea-vomiting
from the environment, before nutrition in order for nausea
and vomiting not to affect nutrition is among possible
interventions (46).

5. CONCLUSION

It was determined that geriatric cancer patients experienced
“moderate” pain, had a risk for malnutrition and as their
pain levels increased, the risk for malnutrition increased. The
patients who had fatigue, loss of appetite, nausea-vomiting,

malnutrition, poor personal care and sleeplessness, had
higher VAS mean scores and lower MNA mean scores.

In addition, the pain experienced by the patients was
accompanied by fatigue, loss of appetite, nausea-vomiting,
malnutrition, poor personal care, sleeplessness, desire
of crying and sense of burnout. In accordance with these
results, it is recommended to evaluate geriatric cancer
patients in terms of pain and malnutrition in the treatment
process, take necessary precautions before their symptoms
advance, follow other problems that may accompany pain
and support patients.

The most important limitation of the study was that pain and
nutritional status were evaluated only via a questionnaire
and results are limited to the research group only.

Procurement of pain management and nutritional support
is crucial for intended clinical outcomes in geriatric cancer
patients. It is suggested to follow up pain and malnutrition of
patients using appropriate assessment tools. Nurses at this
point play a key role.

Thus pain, malnutrition and accompanying problems of
patients should be managed with a multidisciplinary team
approach.
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ABSTRACT

Obijective: This study was conducted to determine the effect of online case-based education, as part of distance education, on nursing students’
professional values, professional behavior, problem-solving, critical-thinking skills, and self-directed learning skills.

Methods: The study was conducted using a single-group pretest-posttest quasi-experimental design. A total of 58 3" grade nursing students
participated in this study The data before the study were collected electronically with the Google forms application using the personal
information forms and scales (Self-Directed Learning Skills Scale, Problem Solving Inventory, California Critical Thinking Disposition Scale, Nurses
Professional Values Scale, Nursing Students Professional Behaviors Scale).

Results: After online case-based nursing process teaching, the difference in the total mean score of the students in all scales was found to be
statistically significant (p< 0.01). It was found that, after the training had been provided through case-based education, the score average of
students’ professional values, professional behaviors, problem-solving, critical thinking skills and self-directed learning increased.

Conclusion: Use of online case-based teaching is useful for increasing nursing students’ nursing skills in distance education.

Keywords: Care, distance education, nursing student, online case-based teaching, professional development

1. INTRODUCTION

The coronavirus disease (COVID-19), which has spread across
the world in a short period since its emergence in Wuhan,
China, and which has caused the mobilization of international
health authorities due to its effects, is now accepted as a
pandemic by the World Health Organization (WHO) (1,2).
For months, COVID-19 has caused death, disease, and
socioeconomic problems (2,3) and has also caused serious
disruptions in educational processes, both in Turkey, and
globally (3). In this context, universities in Turkey suspended
their provision of education from 12 March 2020, based
on the decision of the Higher Education Council in Turkey.
As the coronavirus pandemic continues to affect the world
unimpeded, the Higher Education Council has stated that it
has decided to continue the 2019-2020 spring term education
via distance education only, open education, and digital
education opportunities, and that face-to-face education
will not be provided in Turkey (4). The distance-education
process, which has become mandatory across all higher
education in Turkey due to the coronavirus epidemic, is also
affecting nursing education. In order to continue learning,
information technologies will be particularly beneficial when
face-to-face training is impossible. Nurses use technology

as a tool of change by guiding this process and policies for
the provision of good-quality, qualified, and low-cost care
to individuals and communities (5). It is noted that distance
education, which contributes significantly to the widespread
use of lifelong education and which has the capability of
reaching a large student population, independently from
time and place (6), and which focus on individual learning (7),
can be performed by web support using different teaching
techniques (8). Within this process, with the exception of
existing methods that teaching methods that would keep the
student active, reinforce learning, and increase individual
responsibility-undertaking in learning have been researched
and used in line with possibilities available to students within
nursing programs.

The aim of nursing education is to teach cognitive,
psychomotor and attitudinal behaviors to the student
(9,10). Especially, clinical practice training aims to improve
students’ critical thinking, psychomotor, communication
and management skills and to strengthen their sense of
self-confidence (11). Team studies are recommended for
increasing the learning effectiveness among students, and
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case-based teaching is an example of one of these methods
(12). Furthermore, it is noted that self-efficacy perception
can also be improved with case-based teaching (13). Self-
efficacy is shown to be one of those individual characteristics
that forms the professional identity of nurses (14). Training
nurses with self-efficacy is an important issue, one that is also
included in nursing education programs. The aim of nursing
undergraduate education is to develop individuals who
follow developments and updates within their field; who use
lifelong learning, problem solving, and critical thinking skills;
and who participate in those activities that will contribute
to their professional development (15). Self-efficacy is an
important factor for nurses to successfully perform the
practices required by their profession (16,17). Furthermore,
it is noted that nurses’ self-efficacy is directly related to
professional autonomy (18), and that nurses with high self-
efficacy more often perceive threats as opportunities (19). It
is essential for nurses to meet current needs and cope with
contemporary problems (20). Thanks to a qualified nursing
education provided with innovative and active learning
methods, the quality of healthcare services will also increase
(21).

This study was conducted to determine the effect of case-
based education provided within the scope of a pediatrics
course within the process of distance education, on the
nursing students’ professional values, professional behavior,
problem solving, critical thinking, and self-directed learning
skills.

2.METHODS

Hypotheses of Study

H,: After the trainings provided with case-based education
in the distance education process, the score average of
students’ professional values increases.

H,: After the trainings provided with case-based education
in the distance education process, the score average of
students’ professional behaviors increases.

H,: After the trainings provided with case-based education
in the distance education process, the score average of
students’ problem-solving increases.

H,: After the trainings provided with case-based education
in the distance education process, the score average of
students’ critical thinking increases.

H.: After the trainings provided with case-based education
in the distance education process, the score average of
students’ self-directed learning increases.

2.1. Study design

This research was conducted using a single group pretest—
posttest quasi-experimental design.

2.2. Setting and sample

This study was performed in the Nursing Department of a
Faculty of Health Sciences during the spring semester of
the 2019-2020 academic year. Originally, the study was to
be carried out with 61 students who were studying in the
third year of nursing and who participated in the practice
of Pediatric Nursing course. The study sample comprised
58 students who agreed to take part in the study, who
participated in training full-time, and who answered the
questionnaires completely. The participation rate in this
research study was 95%.

2.3. Measures

Personal Information Form: This comprises nine questions
on the students demographic characteristics, feelings toward
the nursing profession, studying system, and academic
achievements.

Self-Directed Learning Skills Scale (SDLSS): This scale was
developed by Kogdar et al. (2018), comprises 30 items, and
has a five-point Likert-type structure. Responses to the Scale
items answered by the participants are rated between “I
strongly disagree” and “I strongly agree”. The scale measures
the participants’ skills in regard to setting goals, seeking help,
developing self-study strategies, managing their physical
environment, and managing their efforts (22). The Cronbach’s
alpha reliability coefficient of the scale was found to be 0.93.
In this study, the Cronbach’s alpha reliability coefficient was
found to be 0.93 in the pretest and 0.96 in the posttest.

Problem Solving Inventory (PSl): Developed by Heppner and
Peterson (1982), this inventory is a six-point Likert-type scale
comprising 35 items that measure the self-perception of
adolescents and adults toward problem-solving skills. Each
scale item asks the responder how often they undertake a
certain behavior, with responses being rated between “I
always behave like this” and “I never behave like this”. The
lowest score obtainable from the scale is 32, and the highest
obtainable score is 192. Higher total scores obtained from the
scale indicate that the individual perceives themselves to be
insufficient in regard to their own problem-solving skills. In
other words, as the score obtained from the scale increases,
problem-solving skill decreases. The total scale comprises six
subscales, including four effective problem solving methods,
i.e., “self-confident " “evaluating” and “planned”

” o«
’

thinking”,
approaches, and two ineffective problem-solving methods,
i.e., “hasty” and “avoidant” approaches. In the study
conducted by Sahin et al. (1993) on 244 university students,
the Cronbach’s Alpha reliability coefficient of the PSI was
found to be 0.88 (23). The current study, the Cronbach’s
Alpha reliability coefficient of the PSI was found to be 0.83 in
the pretest and 0.87 in the posttest.

California Critical Thinking Disposition Scale (CCTDS):
This scale, developed by Facione et al. (1990), was used to
evaluate the critical thinking level of the individual responder
(24). The scale comprises a total of 51 items and six subscales:
truth seeking, open-mindedness, analyticity, systematicity,
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self-confidence, and inquisitiveness. California Critical
Thinking Disposition Scale (CCDTS) is a six-point Likert-type
scale. Items are rated on a 6-point rating scale ranging from
1-6 (ranging from “strongly disagree”: 1 point, to “strongly
agree”: 6 points). To evaluate the subscales, the total score
obtained from each question within the subscale is divided
by the number of in that subscale before being multiplied by
10. The minimum score possible from each of the subscales
is 10 and the maximum score possible is 60. The sum of the
subscales scores then gives the critical-thinking disposition
score. A subscale score below the value of 40 indicates low
critical thinking disposition, while a score above 50 points
indicates high critical thinking disposition. In this context, a
total CCDTS score below 240 points indicates a low critical
thinking disposition, and a total Scale score of more than 300
pointsindicates a high critical thinking disposition. The Turkish
validity and reliability study of the scale was conducted by
Kokdemir (2003) and the Cronbach’s alpha coefficient of the
Scale was found to be 0.88 (25); in the current study, the
Cronbach’s alpha reliability coefficient of the Scale was found
to be 0.82 in the pretest and 0.84 in the posttest.

Nurses Professional Values Scale-Revised (NPVS-R): The
NPVS-R was developed by Weis and Schank (2009) (26),
and a validity and reliability study of the Scale in Turkish as
conducted by Acaroglu (2014) (27). The scale, which is used
to evaluate nurses and nursing students’ professional values,
is a five-point Likert-type scale (whereby responses are
rated between 1= “not important” to 5= “very important”)
comprising 26 items and three sub-dimensions: care,
professionalism, and confidence. The total score obtained
from the Scale is determined by adding up those numerical
values corresponding to the answers given. The lowest
score obtainable from the Scale is 26, and the highest score
obtainable is 130. High scores indicate a strong compliance
with professional values (27). The total Cronbach’s alpha
value of the Scale for this study was found to be 0.92; the
Cronbach’s alpha value of the Scale was found to be 0.94 in
the pretest and 0.91 in the posttest in the current study.

Nursing Students Professional Behaviors Scale (NSPBS):
This scale, used to determine the professional behaviors of
nursing students, was developed by G6z and Geckil (2010)
(28). The scale is a five-point Likert-type measurement tool
that comprises 27 items and includes three sub-dimensions,
i.e., healthcare practices, activity practices, and reporting.
Iltems in the scale are rated between “very inadequate” (1
point) and: “satisfactory” (5 points). The total score that
can be obtained from the scale is 27-135. The high scores
of the scale indicate that the students’ level of professional
behavior is high. The total Cronbach’s alpha value of the scale
for this study was found to be 0.95 and was calculated as
being 0.93 for both the pretest and the posttest.

2.4. Practice

In the current study, the effectiveness of case-based teaching
of nursing process — which was conducted by distance
education method — was evaluated based on 10 cases

prepared in the pediatric nursing field. After the courses in
the faculty have been theoretically taught in classrooms,
they are applied in basic skills laboratories and clinical/field
areas. Educational activities within the faculty are carried out
according to the classical method of education. Innovative
teaching methods, such as simulation, mobile learning, and
online learning, are also used to teach courses. Teaching
on the subject of the “nursing process” in the faculty is
performed theoretically and practically within the scope of
the vocational courses. The form, developed on the basis of
Gordon’s Functional Health Patterns, is used as part of the
nursing education process taught within each department.
Information on face-to-face teaching concerning the nursing
process as part of the Pediatric Nursing course is provided in
the table below (Table 1).

Table 1. Information on teaching of the nursing process in face-to-
face education in the Pediatric Nursing course

Course content Time Explanation
information
Nursing process
theoretical and 4 hours The course is conducted as
classroom hours 4 hours theoretical, 2 hours
laboratory and 10 hours
Weekly laboratory 2 hours clinical practice per week.
practice hours
Clinical practice continues
Weekly clinical along with theoretical
L 10 hours .
practice time course topics.
Total clinical 14 weeks A half-day case discussion
practice time is held every week
Half-day case throughout the practice.
Case discussion/ discussion every
rotation week throughout | The received care plan is
the practice reviewed by the instructor
Number of care and delivered to the
plans that a student 14 pes student with written
is expected to feedback.
deliver
Anoteistaken | The form developed based
The way how the on the delivered | on Gordon’s Functional
instructor evaluates | care plan and the | Health Patterns is used to
the care plan student is given | collect data in the clinic.
feedback.

Within the scope of the Pediatric Nursing course, the
subject of the nursing process was taught to those students
in the classroom environment in the form of face-to-face
education; this comprised 4 hours of theoretical lessons and
4 hours of a sample case discussion. After the face-to-face
education was suspended during the epidemic process, it
was decided to continue the practice in the form of distance
education (course notes, homework, case analysis). In this
context, relevant course notes, case presentations, and
sample articles that supported the learning of the course
subject were uploaded to the online course system. Before
the commencement of the online course, all students were
prepared for the relevant case according to the practice
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calendar. For case-based nursing process teaching the
practice, an online case discussion was conducted over the
program Zoom under the moderation of the instructor of the
course for at least 4 hours per week over a 10-week period.
Additionally, the WhatsApp social media platform was used
to create a group including all students and instructors,
which was used by the instructor to answer students;
questions throughout the preparation process. After the
case discussions had been held online on those dates and
times specified in the practice calendar, students were
asked to write down the nursing care details they learned in
practice (Table 2). Students were then expected to answer
the following five questions in the care plan.

e Which nursing diagnoses did you identify?

e What data did you use to identify this issue? How did
you get this data?

e What nursing initiatives did you apply for this diagnosis?

e What change did you expect in the patient as a result of
the nursing intervention or interventions you applied?

e How did you assess the effectiveness of the nursing
intervention you used?

Table 2. Online teaching of nursing process and practice calendar in
the distance education process

Case Topics Practice Date  Method  Instruction
and Time
NEWBORN RDS 23.03.2020 | Question-
CARE 18:30-22:30| Answer . Distance
Discussion education
ASTHMA CARE 30.03.2020 | Question- practices are
18:30-22:30 | Answer made between
Discussion the dates and
CONGESTIVE 06.04.2020 | Question- hours announced
HEART FAILURE | 18:30-22:30 |  Answer by the instructor.
CARE Discussion |*  Preparation for
DIABETIC 13.04.2020 | Question- the relevant topic
KETOACIDOSIS | 18:30-22:30 |  Answer is made before
CARE Discussion the pract@e day.
NECROTIZIVG | 20.04.2020 | Question- | ::Ejscrff:'ce
ENTEROCOLITIS | 18:30-22:30 Answer discussed on the
(NEC) CARE Discussion e
. date specified in
NEPHROTIC 27.04.2020 | Question- the program.
SYNDROME CARE | 18:30-22:30 |  Answer |, o dants record
Discussion their notes on
EPILEPSY CARE | 04.05.2020 | Question- care in their
18:30-22:30| Answer notebooks after
Discussion the course.
SICKLE CELL 11.05.2020 | Question- |e  Atthe end of the
ANEMIA CARE 18:30-22:30 Answer practice, students
Discussion send their care
ACUTE 18.05.2020 | Question- plans to the
LYMPHOBLASTIC | 18:30—-22:30| Answer instructor.
LEUKEMIA CARE Discussion
OBESITY CARE 25.05.2020 Question-
18:30-22:30 | Answer
Discussion

2.5. Data Collection

Pretest data were collected electronically through the Google
forms application by using the personal information forms
and many scales (SDLSS, PSI, CCTDS, NPVS-R, NSPBS) created
by researchers as a result of a literature review.

Students were informed that that their participation
in this research was entirely voluntary. The voluntary
consent requirement was specified at the beginning of the
questionnaire, and those students who agreed to participate
in this research confirmed this by electronically responding
to the questionnaire questions. Thus, students were enabled
to fill out the data collection forms without interacting with
one another. All participants were asked to provide a specific
nickname in the form. The questionnaire took approximately
30-35 minutes to complete. Online practices and initiatives
were given over a period of 4 hours a week and continued for
a total of 10 weeks. At the end of the practice, students were
then asked to send their care plans to the instructor. One
week after the end of the practice, the forms were submitted
again and filled out by the student participants. Students
were asked to write the nickname they had used in previous
questionnaires on this questionnaire.

2.6. Data Analysis

The research data was analyzed using the IBM SPSS 23.0
(IBM Statistical Package for the Social Sciences Corp.;
Armonk, NY, USA) software program. In the data analysis,
descriptive statistics (number, percentage, average, standard
deviation) were used in the characteristics of variables, while
the dependent t-test (paired t-test) was used to compare
the pretest and posttest values of the scales. The normality
of the data for numeric variables was analyzed using the
Shapiro—-Wilk test, histogram, and Q-Q graphics. Results
were then evaluated at 95% confidence interval according to
a significance level of p<0.05. In addition, Cohen’s d (effect
size) was used to determine the effect size of the difference,
which was significant in paired comparisons (d= 0.2 small, d=
0.5 medium, d= 0.8 high, d> 1 very high).

2.7. Ethical Considerations

For this research, permission to use the study scales was
obtained from the scale creators, institutional permission
was granted by the faculty in which the research was
conducted, ethical approval was granted by the Clinical
Research Ethics Committee affiliated to the state university
in the region (Decision number: 70904504/287 dated
29/04/2020), and informed consent was obtained from all
the study participants.

3. RESULTS

Sociodemographic characteristics

Of those students included in the study 63.8% were female;
the average age of all participating students was 21.06+0.83
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years. It also was determined that 62.1% of the students chose
the nursing department willingly, 65.5% liked their profession,
and 43.1% wanted to change their profession because they
don’t like the nursing department. Most students stated that
they wanted to become academic nurses (37.9%) or clinical
nurses (36.2%) after graduation. Students reported that they
studied more during the examination time, that they worked
an average of 3.79+2.46 hours per day, and reported their
academic success as being 43.1% good and 39.7% moderate
(Table 3).

Table 3. Descriptive characteristics of the students

(p<0.001), evaluating approach (p<0.01), planned approach
(p<0.01), hasty approach (p<0.001), and avoidant approach
(p<0.001) sub-dimensions of the scale were also found to be
statistically significant (Table 4).

The total mean CCTDS score was determined as 222.52+24.82
in the pretest and 238.90+24.03 in the posttest; this
difference was also found to be statistically significant
(p<0.001). Furthermore, it was determined that the student’s
average scores increased in regard to the analyticity (p<0.01),
self-confidence (p <0.01), inquisitiveness (p<0.05) sub-
dimensions of the scale; this increase was also found to be
statistically significant (Table 4).

Characteristics ] %
Age 21.06+0.83 Students’ total NPVS-R mean score was found to be
Gender 104.67+16.09 in the pretest and 114.27+11.03 in the
Female 37 63.8 posttest; this difference was also found to be statistically
Male 71 36.2 significant (p<0.01). It was also found that the increases in
Willing choice of nursing department the care (p<0.01), professionalism (p<0.05), and confidence
Yes 36 62.1 (p<0.01) subscales of the NPVS-R Scale were statistically
No 22 379 significant (Table 4).
Fondness of nursing profession Students’ total mean NSPBS score was determined as
ves 38 655 113.12+15.72 in the pretest and 121.58+12.56 in the posttest;
'\_lo - - 20 B this difference was also found to be statistically significant (p<
Desire to change nursing profession 0.01). It was also determined that the score increases in the
:Ies ;z :z; healthcare practices (p< 0.05), activity practices (p< 0.001),
o. . and reporting (p< 0.001) sub-dimensions of the NPVS-R Scale
Studying system . -
- — were statistically significant (Table 4).
During examination time 52 89.7
Regularly 6 10.3
Study time per day 3.79£2.46 Table 4. Students’ mean scale scores pre-test and post-test
Academic achievement MEAS and its Pre-test Post-test .
Very good 2 34 subscales Mean SD Mean SD g
Good 25 431 Self-Directed
Moderate 23 39.7 Learning Skills 97.68 |19.05 | 103.98 | 22.64 | 3.016 | 0.004™" | 0.295
Poor 8 13.8 Scale
Post-graduation plan Setting goal 17.32 | 2.95 | 17.03 | 3.85 | 0.586 | 0.560 | 0.084
Become an executive nurse 7 12.1 Seeking help 27.91 | 6.39 | 30.24 | 7.49 |3.189 | 0.002" | 0.329
Become a clinical nurse 21 36.2 Self-study 2644 | 697 | 2832 | 7.80 | 2.348 | 0.022° | 0.252
Become an instructor nurse 8 13.8 strategies
Become an academic member 22 37.9 Managing
the physical 19.60 | 6.04 | 21.94 | 6.41 |3.202| 0.002" | 0.376
environment
Scales-level differences Zﬂf?o"r:f'”g 639 | 249 | 643 | 248 |0.142| 0.887 | 0.014
Students toFaI mean SDLSS scores were <;letermined as Problem Solving 121.29 11033 | 10222 | 15.79 | 7.050 | 0.000™ | 1.439
97.68+19.05inthe pretestand 103.98+22.64 in the posttest; Inventory
the difference between these two scores was found to be Se'f‘c°"2de”t 2560 | 3.14 | 21.31 | 5.39 |5.129 | 0.000"" | 0.974
statistically significant (p <0.01). The score increases in I
the seeking help (p <0.01), self-study strategies (p<0.05), Th'nk'ngh 22.03 | 3.06 | 21.63 | 346 |0611| 0544 | 0.121
and managing the physical environment (p <0.01) sub- prlroa:
dimensions of the scale were also found to be statistically a\;ruoaa';g 12.55 | 2.82 | 10.05 | 5.30 |3.378 | 0.001" | 0.580
significant.
Planned -
, X 16.70 | 2.70 | 14.48 | 3.79 |3.541| 0.001" | 0.676
Students’ total mean PSI score was determined as approach
121.29+10.33inthe pretestand 102.22+15.79 in the posttest; Hasty approach | 34.44 | 5.13 | 27.37 | 7.67 |5.943 | 0.000™" | 1.081
this difference was found to be statistically significant Avoidant 904 | 405 | 736 | 275 | 2.000 | 0.000™ | 0.746
(p<0.001). The score decreases in the self-confident approach approach

Clin Exp Health Sci 2023; 13: 9-17

13

DOI: 10.33808/clinexphealthsci.942370



Online Case-Based Teaching Method in Nursing

| Original Article |

MEAS and its Pre-test Post-test
Al Mean SD Mean SD
California
Critical Thinking | 222.52 | 24.82 | 238,90 | 24.03 |3.774 | 0.000""" | 0.670
Disposition Scale
Seeking truth 32.83 [8.22 |35.71 |7.43 |1.888 |0.064 |0.367
Open-mindness |28.69 |6.62 |30.63 |10.05 | 1.247 |0.218 |0.228
Analyticity 4437 (6.78 |47.89 |5.46 |2.950 |0.005" |0.572
Systematicity 34.62 |6.54 |[34.59 |6.16 |0.024 |0.981 |0.005
Self-confidence |40.24 |7.71 |44.33 |6.03 |2.908 | 0.005° |0.592
Inquisitiveness  |41.74 |9.35 |45.72 |7.00 |2.568 |0.013" |0.483
Nurses
Professional 104.67 | 16.09 | 114.27 | 11.03 |3.433 | 0.001"" |0.700
Values Scale
Care 60.10 |9.68 |66.05 |7.81 |3.405 |0.001" |0.677
Professionalism |32.01 |5.54 |34.39 |3.66 |2.541 |0.014" |0.509
Confidence 12,55 |2.22 |13.82 |1.54 |3.295 |0.002" |0.669
Nursing Students
Professional 113.12 | 15.72 | 121.58 | 12.56 |3.321 | 0.002" | 0.594
Behaviors Scale
Health-care 77.03 |10.36 |81.00 |9.76 |2.245 |0.029° |0.394
practices
Activity

X 28.20 [4.95 [31.25 |3.09 |3.965 |0.000"" |0.739
practices
Reporting 7.87 1.81 [9.32 [0.96 |5.161 |0.000"" |1.004

Mean: Average, SD: Standard Deviation
t: Paired t-test, *p<0.05, **p<0.01, ***p<0.001, d: effect size

4. DISCUSSION

Considering the importance of nursing and its contribution to
the health system —and in order to make those contributions
visible and improve nursing-related reports — nurses need
to be entrepreneurial, adopt technological advances, and
follow the world agenda closely (5). When technology is used
correctly within nursing education, it supports an effective
classroom environment and clinical learning. Learning; the
millennial generation is particularly open to new educational
methods (8).

Considering that web-based teaching can be conducted
regardless of temporal and spatial restrictions (4,29) and
enables individual learning (29), it is thought that students
will follow the course according to their own learning speed
(29,30), and their participation within an environment in
which they feel comfortable will facilitate their learning. It
is one of the aims of those institutions that provide nursing
undergraduate education in Turkey to determine the nursing
care needs of healthy or sick individuals in every environment,
as well as to educate professional nurses who can plan,
implement, and evaluate the nursing care necessary for

meeting these requirements to professional standards (15).
In order to be able to use the nursing process effectively and
correctly in their professional lives, nursing students must
correctly and effectively use the nursing process in clinical
practice, starting with their undergraduate education (31).

In the current study, the total mean score of students’
professional values was determined as being 104.67+16.09
in the pretest and 114.27+11.03 in the posttest, and
this difference was found to be statistically significant.
Consequently, it can be suggested that case-based teaching
has a positive effect on students’ professional values. One
of the education methods recommended for the improved
education of nurses is the case-based teaching method (32).
Case-based teaching is a method based on the realization
of learning by analyzing a previously prepared situation,
one that has already been experienced or that is likely
to be experienced. This method is based on the theory of
“constructivism” (33), and facilitates student-centered
learning, strengthens individual decision-making, and it is
supported by studies in the literature (34,35). It was also seen
that the score increase in the NPVS-R scale sub-dimensions—
those of care, professionalism, and confidence—was also
statistically significant. The current study also showed that
case-based teaching had a positive effect on these results,
and that it is effective for helping nurses to reflect on the facts
and act professionally. Furthermore, it is stated that the case-
based teaching method is enjoyable and strengthening, that
it improves skills and diagnostic ability, reduces stress levels,
and supports the gaining of professional competence (36).
Moyo et al. (2016) reviewed 50 studies on the personal and
professional values of nurses, doctors and other healthcare
professionals. They reported that the professional values
of healthcare professionals were related to their critical
thinking skills, problem-solving skills, and professionalism
(37). Professional values also affect the problem-solving
and critical-thinking skills of nurses, and therefore have a
significant effect on the quality of care provided (38). In the
current study, the total mean score of professional behaviors
of the students was determined as 113.12+15.72 in the
pretest and 121.58+12.56 in the posttest; the difference
between these two values — and the score increase in the
sub-dimensions of healthcare practices, activity practices,
and reporting — were also found to be statistically significant.
According to case-based teaching, nursing students can the
technique being taught, look integrally, and conduct in-depth
learning by discussing the technique with their instructor
(39).

The effect of case-based teaching on the persistence of
knowledge in nursing is also mentioned (40), and it is
explained that critical-thinking skills and problem-solving
skills develop faster in teamwork trainings (12). In the
current study, it was discovered that the problem-solving
skill levels of the students increased (p<0.01) after training
had been given through case-based education as part of
the distance-education process, and so it can be concluded
that the method used was effective. Other studies note that
the use of case-based teaching method is recommended
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for the development of problem-solving skills (33). Case-
based learning is involves team working (12) while also being
a method based on problem-solving (33). A nurse must be
able to cope with nursing problems and identify complex
patient-care needs. They need to develop critical-thinking
and problem-solving skills to identify patient care needs
and provide systematic care (41). In order to achieve this, it
is suggested that the application of case-based teaching—a
method that develops critical thinking—instead of traditional
teaching methods will prove more effective. The current
study also determined that students’ total mean critical-
thinking skills score was 222.52+24.82 in the pretest and
238.90+24.03 in the posttest, and that this difference was
statistically significant. Furthermore, it was discovered that
the score increase in the analyticity, self-confidence, and
inquisitiveness sub-dimensions of the CCTDS scale was also
a statistically significant. It seems that the method used is
effective in increasing of critical thinking skills. The level of
critical thinking should reflect students’ ability to question,
research, analyze, and work out the clinical situation they
face, or else their clinical decision-making that is, in practice,
related to these skills in the nursing discipline. In nursing, it
is important for students to gain the ability to think critically
(34,35); this is because nurses should be able to solve patient
problems, an ability that can be gained during student life
(42). A nurse who can think critically will be able to solve
problems more easily and produce faster and more accurate
solutions to the problems of their patient. For this reason,
students should learn to think critically throughout the
education period, and should be able to solve problems
using this ability (43). Furthermore, nurses should be able to
think critically, seek information, question, find solutions to
problems, and have social sensitivity in order to respond to
the health needs of the society (44). It was seen that critical
thinking significantly affected the perception of nursing care
(45) and that it increased the quality of care (46). Studies in
the literature suggests that case-based teaching increases
critical thinking in nursing students (32,33,36,47).

Case-based teaching also involves teamwork as it is planned
in groups. Therefore, it is reported that both critical thinking
(47) and a sense of self-efficacy can be developed when
using the case-based teaching method (13). It is also noted
that the improvement in self-efficacy perception in nurses
positively reflects on clinical practices and the development
of management skills, and self-efficacy should be supported
during student life in order to increase the student’s self-
efficacy (48). It is also emphasized that, as the experience
in nursing increases, self-efficacy also increases and that
the teaching method used for self-efficacy development is
important (49).

The current study also determined that the total mean score
of the students’ self-directed learning skill (103.98+22.64)
after the practice was higher than the pre-practice value
(97.68+19.05), and that this difference was statistically
significant (p< 0.01). Therefore, it can be argued that nursing
process education supported by online case discussions is
effective in increasing students’ self-directed learning skills.

Student readiness is also considered to be important for
the successful realization of e-learning practices, which are
rapidly becoming more pervasive in education and training
applications. It is noted that student readiness is influences
factors such as self-orientation and interaction with the
learning environment (50). In the current study, the score
increase in the seeking help (p< 0.01), self-study strategies
(p< 0.05), and managing the physical environment (p< 0.01)
sub-dimensions of the scale were also found to be statistically
significant. In order for the individual to be ready for self-
directed learning, and for them to be able to acquire self-
learning skills, it is necessary to have an academic background
in a certain area (51). It is also reported that knowledge has
a positive effect on increasing self-efficacy (52). The high
level of knowledge and skills of a nursing student supports
their self-confidence and greater clinical compliance (32).
In addition, it was reported that self-efficacy skills could be
improved via e-learning methods (53). The communication
skills, success, and motivation of nurses can also be improved
by increasing nurses self-efficacy (54).

In an information society, there are certain characteristics
that individuals should possess: problem solving, critical
thinking, questioning, information literacy, effective
communication and collaboration skills, entrepreneurship,
etc. To ensure students gain these characteristics, individuals
of the information society should be equipped with those
skills they need to access information, instead of information
being directly transferred to them. In this context, learners
who can manage their own learning processes and meet
their own learning needs are therefore required (55).

5. CONCLUSIONS

After online case-based teaching practice, the difference in
the total mean scores of all students in all scales was found
to be statistically significant (p< 0.01). After the training
have been provided with case-based education via the
distance education process, the scoring average of students’
professional values, professional behaviors, problem-solving,
critical-thinking, and self-directed learning increased. All
study hypotheses (H,, H,, H,, H,, H,) have therefore been
accepted. Use of online case-based teaching is useful
in increasing nursing students’ nursing skills in distance
education. It is therefore important to use new approaches
that improve professional skills in nursing education.

One of the limitations of the research is that the data was
collected through online forms instead of face-to-face
interviews due to the social distance rule and curfews after
the COVID-19 pandemic process during the research phase.
Another limitation in terms of generalization of the research
results is that the results of the research include 3 grade
students of the nursing department of a school selected for
the sample group.
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ABSTRACT

Objective: Increasing the incidence of eating disorder (ED) attitude during adolescence may lead to inadequate nutrient intake and consequently
to growth disorders. This study aimed to compare eating habits and nutrient intakes of adolescents with high risk and low risk of developing
eating disorders in high schools in Tehran, Iran.

Methods: In the current cross-sectional study, the Eating Attitude Test (EAT-26) was applied to 299 students (185 females and 114 males) aged
15-18 years for the determination of ED attitudes. Food habits and nutrient intake were assessed by a self-administered questionnaire and a
validated Food Frequency Questionnaire (FFQ), respectively. Nutrient adequacy ratio (NAR) and mean adequacy ratio (MAR) were calculated
using nutrient’s Dietary Reference Intake (DRI) for age and sex.

Results: Of all students, 17.7% were at risk of developing ED. The results showed that girls, unlike boys, consumed more energy than they
needed, but this difference between the ED group in both sexes was not significant. The distribution of sweetened drinks, candy, chocolate, and
fast food frequency was significantly different between the two groups of girls (P<0.05). In contrast, boys at risk of developing ED tended to eat
healthier followed by higher vegetable intake and nutritional components. NAR scores were above 1 for all nutrients excluding potassium and
vitamin D. The mean MAR in ED groups of boy and girl participants was 2.1% and 13.2% higher than non-ED subjects, respectively.

Conclusion: Eating habits and accordingly nutrient intake can be affected by eating disorder attitudes in girls and boys adolescents.

Keywords: Eating disorder (ED), Eating Habit, Dietary Intake, Adolescents

- J

1. INTRODUCTION

Eating disorder is a public health problem that affects adolescents in Iran, the weighted prevalence of all types of
adolescents around the world. The new definition and eating disorders was estimated at 0.89 (0.81-1.10) with more
criteria for diagnosing eating disorders (EDs) are based frequency among girl’s participants in urban areas (2). One of
on the Fifth Diagnostic and Statistical Manual of Mental the things that should be considered in patients with eating
Disorders (DSM-5), which refers to different types of EDs  disorders, especially AN, is having different and obsessive

including anorexia nervosa (AN), bulimia nervosa, binge- eating habits, which can lead to excessive weight loss, and
eating disorder (BED) and other specified feeding or eating s a result, imbalances in the intake of macronutrients,
disorders (OSFED) including atypical anorexia nervosa, lack of micronutrients, and specific medical consequences
purging disorder, night eating syndrome, and bulimia (3, 4). Similarly, a phenomenon related to obesity-eating
nervosa and binge-eating disorder of low frequency and/or disorders (binge eating) individuals is food impulsivity, a
limited duration. Moreover, unspecified feeding or eating multidimensional personality trait, that cause uncontrolled

and excessive food intake (5), which can cause nutritional

disorder (UFED) is known as another type that does not meet
ailments and would be alarming (6).

the criteria for other eating disorders. Pica and rumination
disorder, which is a preventive/restrictive eating disorder Few studies have demonstrated the eating habits and
(ARFID), is a type of eating disorder related to infancy or nutrient intake of Iranian adolescents; Azadbakht et al. (2014)
early childhood (FDIEC) (1). Due to nutritional transition in evaluated the Healthy Eating Index (HEI) among 265 girls and
the Iranian community, eating disorder attitudes became a found that it was 6.15+1.61 out of 10 points, and except for
significant concern in adolescents. In a recent study among vitamin D, other nutrients were adequately consumed by the
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adolescents (7). An assessment of eating habits in another
study of 3207 teenage girls revealed that more than half of
students have daily intake of fruits, while only around 46 %
had a consumption of vegetables each day. Dairy products
were used by one-third of adolescents daily, and the most
skipped meal by individuals was breakfast (15.8%) (8).

Therefore, the unbalanced diet of Iranian teenagers on the
one hand, and the increasing prevalence of eating disorders
in developing countries on the other hand show the necessity
of conducting more research to link these two phenomena
to identify possible deficiencies in time. As far as we know,
although such studies have been conducted in Iran for the
general adolescent population, eating disorders have not been
well considered. Thus, the present study was designed to
evaluate eating habits and nutrient intake in adolescents with
and without suspected eating disorders by gender in Tehran.

2. METHOD

2.1. Participants and Procedure

In the present cross-sectional study, both girl and boy high
school students aged 15 to 18 years were selected by random
multistage stratified sampling method in Tehran, the capital
city of Iran, between October 2019 and September 2020. Upon
completion of the written consent form, all participants were
eligible to continue. The appropriate sample size was determined
by the highest available prevalence of eating disorder attitude
(18.9%) in a previous study conducted in Iran (9). The following
formula was used to calculate the sample size: n=(Z1-a/2)*pq/d?
(n=sample size, ZH/2=1.96 (the confidence interval constant at
95 percentile confidence interval), P=the estimate of disordered
eating prevalence (9), d=0.05 (determining precision value).
Therefore, a total of 236 cases were determined, while a larger
sample size was used to control any sample loss. Finally, 299
students’ data were eligible for analysis.

2.2. Measurements

Anthropometric parameters were evaluated according to
the World Health Organization (WHO) manual for collecting
physical measurements (10). Height and weight were
measured twice by a trained researcher using pre-calibrated
equipment; including a digital scale (Seca-813) to the nearest
0.1 kg for weight and a stadiometer (Seca Model 217) to the
nearest 0.1cm for height. To calculate body mass index (BMI),
weight (kg) divided by squared height (m?) and its standard
deviation scores (BMI z-scores) derived using the age and
sex-specific 2007 WHO percentiles reference data (11).

2.3. Questionnaires

Eating disorder behavior among adolescents was measured
by Eating Attitude Test (EAT-26); this self-administered
qguestionnaire is generally used as a screening tool for
primary diagnosis of eating disorder (12). EAT-26 was
previously translated and validated among Iranian students,
the reliability of this test (Cronbach’s Alpha) was 0.86 (13),

with a cut-off point of the total score of 20 or higher for
diagnosis of having eating disorder attitudes (14).

Food habits were obtained from a self-administered
questionnaire to determine the frequency of intake of fruits,
vegetables, soft and sweetened drinks, chips or french fries,
candy/chocolate, fast food and milk, and chips per week (15).
A valid 168-item questionnaire (FFQ) (16) was selected to
determine the usual diet in adolescents. Data were collected by
trained nutritionists through face-to-face and group interviews,
all students were trained on how to fill out the questionnaires
before completing them. Therefore, the consumption data of
each food item in the last year was obtained and the daily intake
grams were calculated using the manual of household measures.
The collected data were analyzed using Nutritionist IV software
and the amount of calories and nutrient intake was evaluated.
To assess nutrient adequacy, the average intake of each nutrient
was compared with the DRI (17). Nutrient adequacy ratio (NAR)
and mean adequacy ratio (MAR) were used as two indicators
to evaluate nutrient adequacy compared to the reference value
(7); The MAR is based on the calculated by averaging the NAR,
a measure that expresses an individual’s intake of a nutrient
as a ratio or percentage of the corresponding recommended
allowance for that nutrient (18). These ratios are specific to
age and gender and reflect a reliable explanation of the quality
of the diet (19). Meanwhile, this index shows the overall
nutritional adequacy of a population based on an individual’s
diet using a specific nutrient. One strength of MAR is focusing
on a population’s overall nutritional adequacy, rather than one
specific nutrient alone (18).

In this work, NAR values were determined for protein, K, Ca, Mg,
Zn, Fe, vitamins A, C, and D, thiamine, riboflavin, niacin, vitamin
B6, folate, and vitamin B12. Then, the sum of the NAR of nutrients
was divided by the number of nutrients (n=15) to calculate the
mean adequacy ratio (MAR). For both NAR and MAR, a value of
1isideal, meaning that the intake is equal to the DRI; therefore,
a value greater or less than 1 indicates less or more intake than
the requirement. The total energy requirements for individuals
were calculated by the following formulas (17):

Boys: 88.5—(61.9 3 Age [yr]) + PA x (26.7 x Weight [kg] + 903 x Height [m]) + 25 kcal
Girls: 135.3—(30.8 x Age [yr]) + PA x (10.0 x Weight [kg] + 934 x Height [m]) + 25 kcal

2.4. Data Analysis

All data were analyzed by SPSS version 25 (SPSS, Inc, Chicago,
lllinois, USA). The data were presented as meanzstandard deviation
(SD) for continuous variables and numbers and percentages for
categorical variables. The normality distribution was tested by the
Kolmogorov-Smirnov test. Paired sample t-test was performed to
evaluate energy consumption with their energy requirements.
One sample t-test was recruited to check the adequacy of nutrient
intake with their reference values. To compare the mean of nutrient
intakes, NAR, and MAR values between eating disorder groups,
independent samples t-test were used, and a Chi-squared test was
applied for analysis of the categorical data. Statistical tests were
analyzed at the significant level of P<0.05.
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2.5. Ethical Approval Table 1. Prevalence of disordered eating, weight status, and mean
total Eating Attitude Test score of adolescents

All participants filled out a written consent form, and they

- . . . . Boys
ensured that their information was confidential. The study Total (n=299) Girls (n=185) (n=1y14)
protocol was approved by the Research Ethical Committee MeantSD  Mean:SD . . cp

of Tehran Medical Sciences of Islamic Azad University (IR.

Age (years) 15.67+0.84 15.40+0.46 | 16.13%5.19
QUMS.REC.1399.246/15.09.2020).
Body Mass Index (kg/m2) | 23.7845.19 23.02+4.56 | 24.9815.88
3. RESULTS BMI z-score 0.6611.28 0.46x1.16 0.92+1.37
n(%) n(%) n(%)

The mean age of students was 15.67 years (SD 0.84) with

a mean BMI of 23.78 kg/m? (SD 5.19). Fifty-two students ZHI e

Yes 53(17.7) 33(17.8) 20 (17.5)
0,
(17:76) yvere suspected to haye EDs., ar'u?l the prevalence of No 246 (82.3) 152 (82.2) 94 (82.5)
eating disorder was not statistically significant between boys
Total Eat Score 12.5319.42 12.43+£8.91 | 12.70+£10.21

and girls (P=0.81) (Table 1).

Table 2. Eating habits of two categories of adolescents with and without eating disorder by sex in the past week

Girls Boys
Frequency of intake EAT-26<20 EAT-26220 Test Value/p EAT-26<20 EAT-26220 Test Value/p
Fruit
<2 times/week 13 (8.5) 7(21.2) 5.42/0.06 4(4.2) 1(5.0) 0.47/0.65
3-4 times/week 21(13.8) 2(6.1) 15 (16) 2(10.0)
>5 times/week 118 (77.7) 24(72.7) 75 (79.8) 17 (85.0)
Vegetable
<2 times/week 31(20.4) 7(21.2) 0.87/0.66 30(31.9) 1(5.0) 8.24/0.03
3-4 times/week 34 (22.4) 5(15.2) 16 (17.02) 2(10.0)
>5 times/week 87 (57.2) 21(63.6) 48 (51.1) 17 (85.0)
Soft drink
< 2 times/week 132 (86.9) 25 (75.8) 3.02/0.22 57 (60.6) 13 (65.0) 8.56/0.03
3-4 times/week 13(8.5) 6(18.2) 23 (24.5) 0(0.0)
>5 times/week 7 (4.6) 2(6.1) 14 (14.9) 7 (35.0)
Sweetened drink
< 2 times/week 124 (81.6) 28 (84.8) 6.27/0.04 70 (74.5) 13 (65.0) 3.07/0.81
3-4 times/week 25 (16.5) 2(6.1) 14 (14.9) 2(10.0)
>5 times/week 3(1.9) 3(9.1) 10 (10.6) 5(25.0)
Chips or French Fries
< 2 times/week 104 (68.6) 20 (60.6) 1.45/0.47 67 (71.3) 12 (60.0) 1.60/0.62
3-4 times/week 28 (18.3) 6(18.2) 13 (14.8) 5(25.0)
>5 times/week 20(13.1) 7(21.2) 14 (14.9) 3(15.0)
Candy/Chocolate
< 2 times/week 69 (45.4) 17 (51.5) 7.70/0.02 58 (61.7) 16 (80.0) 2.42/0.11
3-4 times/week 42 (27.6) 2(6.1) 14 (13.8) 2(10.0)
>5 times/week 41 (27) 14 (42.4) 22(23.4) 2(10.0)
Fast food
< 2 times/week 101 (66.5) 14 (42.5) 7.61/0.02 66 (70.2) 10 (50.0) 3.20/0.24
3-4 times/week 35(23) 11(33.3) 13(13.8) 4(20.0)
>5 times/week 16 (10.5) 8(24.2) 15 (16) 6(30.0)
Milk
< 2 times/week 82 (54) 8(24.2) 11.80/0.003 37(39.4) 5(25.0) 1.89/0.49
3-4 times/week 26(17.1) 13 (39.4) 24 (25.5) 5(25.0)
>5 times/week 44 (28.9) 12 (36.4) 33(35.1) 10 (50.0)
Breakfast frequency
Skippers 73 (48.1) 16 (48.5) 1.03/0.60 36 (38.3) 6(30.0) 1.72/0.42
(0-2 days/week) 18 (11.8) 2(6.1) 11 (11.7) 1(5.0)
Semi-skippers 61 (40.1) 15 (45.4) 47 (50.0) 13 (65.0)
(3-4 days/week)
Non-skippers
(5-7 days/week)

Data are presented as numbers (%). Significant P values of the chi-squared test were bolded in the table, the df was 2 in all tests. EAT: Eating Attitude Test
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Table 3. Energy consumption and nutrient Intake of two categories of adolescents with and without eating disorder by sex

Girls Boys

EAT-26<20 EAT-26220 Test Value/p EAT-26<20 EAT-26220 Test Value/p
Total Energy Intake (kcal) 2560.85600.76 2595.81+812.36 -0.23/0.80 2313.50£626.95¢ 2413.35+602.82° -0.55/0.55
Carbohydrate (g) 334.91+£78.21 328.78192.56 0.35/0.71 300.76+77.95 325.17485.28 -1.07/0.29
%Calorie 52.68+4.92 51.56+6.20 - 52.61+6.54 54.1146.64
Total Fiber 41.93417.46° 37.69112.86° 1.58/0.13 38.97+15.62 46.441+1685 -1.64/0.10
Total Fat (g) 104.15+32.44 110.56+48.37 -0.97/0.39 93.73+38.78 92.08+34.46 0.15/0.85
%Calorie 36.17+5.43 37.24+6.89 - 35.68+7.17 34.0516.92
Saturated Fat (g) 34.65+13.60 37.08+16.37 -0.89/0.41 30.52+15.54 26.85+13.40 0.83/0.40
%Calorie 12.04+3.53 12.54+3.52 - 11.36+3.42 9.73+3.17 -
Protein (g) 85.12419.18° 87.15+21.29° -0.53/0.60 82.78420.87¢ 90.49+23.18° -1.26/0.21
%Calorie 13.5442.31 13.8442.02 - 14.60+2.48 15.08+1.97
NAR 1.85+0.42 1.89+0.46 1.59+0.40 1.74+0.45
Sodium (g) 3.9040.30° 3.92041.07°¢ -0.11/0.91 3.87+0.82° 4..08+0.64°¢ -0.92/0.38
Potassium (g) 3.8311.00° 4.03+1.07°¢ -1.01/0.32 4.11+1.50° 4.82+1.81 -1.60/0.11
NAR 0.81+0.21 0.8610.23 0.87+0.32 1.02+0.39
Calcium (mg) 1219.43+402.86° 1226.86+444.77 -0.09/0.89 1238.11+488.10 1432.17+484.48 -1.38/0.16
NAR 0.9410.31 0.94+0.34 0.95+0.37 1.10+0.37
Magnesium (mg) 412.29+115.00° 412.59+114.68° -0.01/0.99 413.59+134.56 473.23+172.82 -1.47/0.12
NAR 1.1440.32 1.15+0.30 1.01+0.33 1.15+0.42
Zinc (mg) 11.95+2.83¢ 12.1743.33¢ -0.38/0.72 11.6543.24 12.89+4.14 -1.27/0.16
NAR 1.33+0.31 1.35+0.37 1.06+0.29 1.17+0.38
Iron (mg) 35.25423.56° 35.93+25.02°¢ -0.15/0.88 37.74428.01° 45.67+28.65° -0.98/0.32
NAR 2.35+1.57 2.3940.1.67 3.3442.55 4.15+2.60
Vitamin A (mcg) 643.384222.99 706.54+184.40 -1.51/0.13 753.114304.64 903.344382.92 -1.64/0.07
NAR 0.92+0.32 1.01+0.26 0.830.34 1.00+0.42
Vitamin D (IU) 83.87+47.82 93.82453.16 -1.02/0.32 89.28447.45 88.22+54.39 0.07/0.94
NAR 0.14+0.07 0.1610.10 0.15+0.07 0.15+0.09
Vitamin C (mg) 115.86+52.05¢ 127.17+48.66° -1.13/0.26 146.02+88.22° 200.781116.37¢ -2.05/0.048
NAR 1.78+0.80 1.9620.75 1.95+1.18 2.68+1.55
Thiamin (mg) 1.98+0.67¢ 1.83+0.62¢ -1.18/0.24 1.7110.44¢ 1.92+0.61° -1.20/0.18
NAR 1.98+0.67 1.8310.62 1.43+0.37 1.60£0.51
Riboflavin (mg) 1.96+0.45¢ 1.954£0.49° 0.17/0.85 1.96£0.57¢ 2.19£0.65¢ -1.42/0.17
NAR 1.9610.45 1.95+0.49 1.50£0.44 1.69+0.50
Niacin (mg) 25.7045.98¢ 25.28+5.82¢ 0.36/0.72 24.0416.59° 25.0316.61° -0.52/0.62
NAR 1.83+0.43 1.81.041 1.50+0.41 1.560.41
Vitamin B6 (mg) 1.95£0.36° 1.9840.33¢ -0.41/0.68 1.97£0.52° 2.2340.58° -1.68/0.11
NAR 1.63+0.30 1.650.28 1.51+0.40 1.7120.44
Folate (mcg) 562.544£145.29° 533.65£135.62¢ 1.04/0.29 519.194£121.63¢ 623.96£159.19¢ -2.85/0.005
NAR 1.65+0.28 1.41+0.34 1.30£0.30 1.56+0.40
Vitamin B12 (mcg) 3.89+1.62° 4.37+2.00° -1.47/0.15 3.90+1.63¢ 3.87+1.971° 0.05/0.09
NAR 1.62+0.68 1.82+0.83 1.62+0.68 1.61+0.79
MAR 1.44£0.28 1.47+0.32 -0.46 1.38£0.44 1.59+0.49 -1.64

An Independent sample t-test was used to compare between groups; significant p values were bolded in the table.

a P<0.05, b P<0.01, ¢ P<0.001: Mean values were significantly different with DRI values by one sample t-test. NAR: Data are presented as mean+SD. Nutrient

adequacy ratio, MAR: Mean adequacy ratio. EAT: Eating Attitude Test.

Table 2 shows adolescents’ eating habits through frequencies
of food or meal consumption in the past week. In girl
adolescents, the differences in eating habits between the
two groups of developing EDs and non-developing EDs
were significant for sweetened drinks, candy/chocolate, fast
foods, and milk between the two groups (P<0.05). Referring
to the boys in the EDs group, 85% of students have eaten
>5 times/week of vegetables, and 65% have consumed less
than 2 times/week of soft drinks. There was no significant
difference in other eating habits between the two groups

of boys (P>0.05). The higher percentage of male students
complying in the EDs group or non-EDs were breakfast non-
skippers (50% and 65%, respectively).

The energy and nutrient intake of adolescents is
demonstrated in Table 3. In terms of energy intake, both
groups of girls consumed more calories than their needs,
but this difference was not significant either for their needs
or between the groups (P>0.05). Except for potassium and
vitamin D, the NAR value for other nutrients was more than
1 in both girl groups (P<0.05). However, NAR for calcium was
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less than 1 for girls with EAT<20. Regarding boy participants,
no significant differences were observed in caloric and
macronutrient intake between the high-risk group of EDs
and low-risk participants (P<0.05), but boys in the two groups
consumed significantly less energy than their needs (P>0.05).
High-risk boys with disorders of eating had a higher intake of
vitamin C compared to boys with EAT-26<20 (P<0.05). About
NAR, similar to girls, all scores were above than 1 excluding
potassium intake in non-disordered boys. Dietary fiber was
consumed up to 16% higher in eating disordered boys than
in their counterparts, but this difference was not statistically
significant (P=0.11). Sodium intake was above the DRI values
in all students (P<0.05). The mean MAR for students at risk of
ED in both sexes was higher than the non-ED group, while the
difference was not statistically significant (P>0.05).

4. DISCUSSION

Eating disorders recently became a health issue among
adolescents in Iran (20) that can cause many changes in
food consumption, eating habits, and nutrient intake of
individuals. These changes may lead to a lack of nutrient
storage and the appearance of chronic diet-related diseases
(21). There seems to be a gap in the literature in this country,
so we highlighted the eating habits and nutrient intake
of Iranian adolescents with and without suspected eating
disorders by gender in Tehran.

Regarding the prevalence of ED, we found a relatively equal
prevalence in girls and boys (approximately 17%), whereas
a previous study showed that 24.2% of their participants
were at risk of ED with a higher prevalence in adolescent girls
than boys. Also, the overall prevalence of eating disorders
in Iranian children and adolescents was estimated to be
0.89 (0.81-1.10) by Mohammadi et al. (2020) (2). According
to the different findings in the prevalence rate in Iran, this
difference seems to be related to the region, ethnicity, age,
and sample size.

Our results showed that in a population of Iranian
adolescents, most students consumed more than five
servings of vegetables and fruits per week, separately. The
distribution of vegetable intake was significantly different
among the two groups of boys; 85% of eating disordered boys
were taken more than 5 times vegetables per week. About
76% of girls with high EDs consume milk more than 3 times
a week. Similar to our results, Marashi et al. (2019) revealed
that from 245 cases, 56.7% and 60.4% consumed more
than 6 times per week from fresh fruit juice and vegetables,
respectively (22). The frequencies of daily intake of fruits and
vegetables were 60.9% and 33.5% in Iranian adolescents of
the CASPIAN-V study, too (8).

Skipping breakfast was higher among girl students (about 48%
in both EDs groups) than the boy participants; 65% of male
participants with ED were non-skippers. Similarly, a meta-
analysis including 24 studies among Iranian students (23)
indicated that girls skipped breakfast more than boys (26%
vs. 18%). Studies among US adolescents also specified that

the decrease in consumption of breakfast usually happens in
mid-adolescence, especially in girls (24). It was known that
irregular and infrequent breakfast intake might be associated
with poor metabolic control and increased ED pathology (25).
Our results emphasize that boys with ED were less affected
by breakfast skipping, and the prevalence of breakfast
skipping was not significantly different among EDs and non-
EDs participants. Another study has also highlighted that
the omission of daily meals including breakfast considered
unimportant among eating-disordered subjects (26).

According to our calculations, girls consumed more energy
than they needed, while all boys received significantly less
energy than their requirements. The interesting thing about
our study is that, contrary to our expectations, there is no
significant difference in energy consumption between the
two ED groups of girls and boys, which was contrary to other
studies (26, 27). Given macronutrients, boys consumed less
amount of fat than girls; boys in the ED group consumed the
least percentage of saturated fat (9.73+3.17) which is the
nearest amount to the recommended intake for adolescents
(28). All students, even those with EDs, consumed more
protein than their recommended value (P<0.001). In contrast
to our findings, Quiles-Marcos et al. (2011) showed that
adolescents with EDs ate fewer meals and had more diets
(26). The proportions of macronutrient intake in girl students
with ED were similar to the study by Chang et al. (2011) (29).

As regards nutrient intake, it is believed that subjects with
any kind of eating disorder behavior may develop nutritional
deficiency (1, 30). For instance, a survey on the nutritional
intake of Taiwanese adolescents reported that participants
with irregular ED scores had a significantly lower intake of
energy, protein, carbohydrate, zinc, and vitamins B6 and B12
compared to students with a normal score of Eat-26 (P<0.05);
conversely, EDs participants consumed more dietary and
crude fiber than their counterpart (29). Similarly, results from
another study among female athlete adolescents showed
that mean carbohydrate and protein intakes as well as some
micronutrient intakes were below recommended levels of
RDAs/DRIs (31). But, the mean intake of most micronutrients
among our students, regardless of gender, was higher than
the DRIs. Only potassium and vitamin D intake were not
sufficiently used by the adolescents.

5. CONCLUSION

In brief, we conclude that eating habits may differ following
eating disorder attitudes in girls and boys adolescents. In a
representative sample of students in an urban city in Iran,
there were no differences between the two EDs groups
in energy intake in both genders. Suspected boys to EDs
preferred healthier and nutrient-dense foods. Breakfast-
skipping did not frequently take place in students with a risk
of EDs in both sexes. Except for vitamin D and potassium, all
other nutrients were adequately consumed by all adolescents
aged 15-18 years.
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We need to mention that there are some limitations in this
work; first, because of the cross-sectional nature of this
study, we could not express any causal inferences about the
associations. Second, the use of additional questionnaires
to determine the type of eating disorder in suspected
teenagers could be more effective in our justification, which
could not be evaluated due to the coronavirus pandemic.
So, we recommend performing future longitudinal studies in
different regionsamonggirl and boy adolescents to determine
the real approach to eating disorders in Iran. In addition,
the potential risks and psychological aspects associated
with food and dietary changes should be considered in the
development of eating disorders. Last but not least, since
healthy eating habits and adequate intake of nutrients are
very important during adolescence, we emphasize regular
dietary assessment and appropriate strategies to solve the
nutritional problems of this age group.
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ABSTRACT

Obijective: The aim of this study is to examine the relationship between pregnancy-related low back pain, kinesiophobia, and physical activity
during the third trimester of pregnancy.

Methods: Fifty-one pregnant women between the ages of 18-40, at the gestational age of 27 weeks and above were included in the study. The
intensity of pregnancy-related low back pain was assessed with the Numerical Pain Scale, kinesiophobia with the Tampa Kinesiophobia Scale,
and physical activity levels with the short form of the International Physical Activity Questionnaire.

Results: Only 4 (7.8%) subjects had high levels of physical activity, 12 (23.5%) had moderate, and 35 (68.6%) had low levels of physical activity.
A strong positive correlation was found between low back pain and kinesiophobia in the third trimester of pregnancy (r = 0.796; p < 0.001).
There was no statistically significant relationship between low back pain and physical activity or between kinesiophobia and physical activity (r=
—0.097; p=0.498 and r=—0.212; p= 0.135 respectively).

Conclusion: Pregnancy-related low back pain can cause kinesiophobia during pregnancy, and kinesiophobia may cause limitations of
movements. Considering the negative effects of pregnancy-related low back pain and kinesiophobia during pregnancy, the evaluation of pain,
and kinesiophobia by health professionals is important during this period.

Keywords: low back pain, kinesiophobia, physical activity, pregnancy

-

1. INTRODUCTION

Pregnancy is a natural phenomenon, during which women
experience physical, physiological, biomechanical, and
psychological changes (1-3). Physical problems experienced
during pregnancy differ according to the characteristics
of the mother, the pregnancy process, and the trimesters.
While nausea-vomiting, nasal congestion, fatigue, and
breast tenderness are observed in the first trimester, these
problems stop in the second trimester but conditions such as
constipation, headache, and hypotension can be observed.
In the third trimester; fatigue, insomnia, edema in the lower
extremities, varicose veins, shortness of breath, and joint
pain are experienced due to the developing and growing
fetus and the preparation of the mother’s body for birth (1).

Low back pain is one of the most common musculoskeletal
complaints during pregnancy, and pregnancy-related low
back pain can have adverse effects on the pregnant woman'’s
life (4). However, pregnancy-related low back pain increases
in the later stages of pregnancy due to reasons such as weight
gain, the growing fetus, and the displacement of the center

of gravity (4-7). Kinesiophobia, which is also defined as the
avoidance of movement, anxiety about movement, or fear
of pain due to movement, may develop in patients with low
back pain (8,9). Some activities during pregnancy can increase
low back pain, and increased musculoskeletal pain brings
on pain-related fear that leads to avoidance of activities
(2,10,11). Considering that pregnancy-related low back pain
in pregnant women will negatively affect daily life activities,
the fear of movement may increase as pregnancy progresses
(2). There is limited literature investigating kinesiophobia
in pregnancy and almost all of the studies investigating the
relationship between pregnancy-related low back pain and
kinesiophobia focus on the postpartum period (2,10,11). In
a study investigating pregnant women in the postpartum
period, higher levels of kinesiophobia were reported in
moderately disabled cases due to pregnancy-related low
back pain (10). In another study by Gutke et al. (11), it
was shown that disability due to postpartum lumbopelvic
pain was associated with kinesiophobia. To the best of our
knowledge, only one study questioned kinesiophobia related
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to pregnancy-related low back pain in late pregnancy and
reported that kinesiophobia negatively affected depressive
symptoms 1 month after delivery (2).

Physical activity decreases for many different reasons during
pregnancy and this risk increases in the later stages of
pregnancy (12). De Sousa et al. (13) reported that sedentary
pregnant women experienced more severe pain than active
women. On the other hand, it is possible that the risk of low
back pain increases in cases where physical activity decreases
irrespective of the pregnancy (14), and that kinesiophobia is
observed in patients with low back pain (15,16). Based on
this information, we hypothesized that increasing pregnancy-
related low back pain increases kinesiophobia and decreases
physical activity among pregnant women in their third
trimester. This study aims to examine the relationship
between pregnancy-related low back pain, kinesiophobia,
and physical activity in the third trimester of pregnancy.

2. METHODS

This cross-sectional study was conducted in accordance
with the Declaration of Helsinki and approved by the Ethics
Committee of Erciyes University under protocol number
96681.246.2019/727. Written informed consent was
obtained from all subjects included in the study.

2.1. Participants

The pregnant women followed up for antenatal care in the
Kayseri City Hospital, Gynecology and Obstetrics Clinic formed
the study sample. Inclusion criteria were being aged between
18-40 years, having a spontaneous pregnancy, having low
back pain due to pregnancy, and having a gestational age
of 28 weeks and above. The exclusion criteria were high-
risk pregnancy detected by the physician, pregnancy with
assisted reproductive techniques, having a different type
of pain other than pregnancy-related low back pain, having
gestational diabetes, having chronic neurological, endocrine,
orthopedic, and rheumatological diseases before pregnancy,
and low back pain longer than 3 months due to any reason
before pregnancy. The low back pain was diagnosed by the
obstetrician according to the International Classification of
Functioning (ICF) criteria (17).

Assessments

2.2.1. Demographic Variables

Socio-demographic characteristics such as age, education
level, occupation, smoking, alcohol use, being on medication,
previous pregnancies and the number of children, the
gestational week, a multiple pregnancy, and weight gain
during pregnancy were recorded.

2.2.2. Numerical Rating Scale

The Numerical Rating Scale (NRS) is a scale containing 11, 21,
or 101 points, and one end of the scale reflects “no pain”

while the other end represents “the worst pain possible”. It
is one of the most frequently clinically used scales due to its
ease of administration in the assessment of pain intensity. In
practice, the patient is asked to choose the number that best
reflects the severity of their pain on a scale with numerical
values (18). In our study, an 11-point NRS (0= no pain, 10=
unbearable pain) was used to evaluate the pregnancy-
related low back pain levels of the women. The subjects were
informed about the use of the scale before evaluation and
were asked to rate and circle the number that reflected their
pain on the scale from 0 to 10.

2.2.3. Tampa Kinesiophobia Scale

The Tampa Kinesiophobia Scale (TKS) is a questionnaire used
for rating the fear of movement. A 4-point Likert scoring
system (1= strongly disagree, 4= strongly agree) is used for
each of the 17 items on the scale. The total score ranges from
17 to 68 where higher scores indicate increased severity of
kinesiophobia. A total score is calculated after the inversion
of the scores of items 4, 8, 12, and 16 (9,19). The fear of
movement of the pregnant women included in the study
was evaluated using the Turkish version of the TKS (9). The
subjects were asked to mark the option that suited them best
for each item, and the total score was calculated.

2.2.4. International Physical Activity Questionnaire — Short
Form

The International Physical Activity Questionnaire (IPAQ) is a
tool developed by researchers from various countries with
the support of the World Health Organization to measure
physical activity. The Turkish validity and reliability of the
questionnaire, which has a long form consisting of 27 items
and a short form of 7 items, was conducted by Saglam et al.
(20). The short form of IPAQ was used in this study, which
assesses physical activity across a variety of domainsincluding
walking, moderate and vigorous activity in the past week
(or last 7 days), and estimated time spent sitting per week.
The vigorous, moderate, and walking scores were calculated
by reported minutes within each category by an average
metabolic equivalent (MET) score (3.3 MET for walking, 4
MET for moderate activity, 8 MET for vigorous activity), and
the total physical activity score was calculated by summing
the results of all categories. The question about sitting time
(sedentary behavior), which is not a part of the summed
physical activity score, is not included in the physical activity
total score (20,21) in our study either. Based on IPAQ total
score, physical activity levels were classified as high (>3000
MET-min/week), moderate (600-3000 MET-min/week), and
low level (<600 MET-min/week).

2.3. Statistical Analysis

Correlation coefficients ranging from 0.293 and 0.604
were reported for the relationship between kinesiophobia
(evaluated with the TKS) and low back pain (15,22). In this
study, we hypothesized to detect a significant relationship
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between kinesiophobia and low back pain with a correlation
coefficient of 0.400 in pregnant women. The sample size was
determined as 46 subjects but was increased by 10% in case
of possible missing values to a total of 51 subjects to detect
this relationship with a 95% confidence level and 80% power
(23). Qualitative variables are presented as percentages and
guantitative variables are shown as means with standard
deviations. Data analyses were performed using the SPSS
V.20 (SPSS Inc., USA) program. The Kolmogorov—Smirnov and
Shapiro-Wilk tests were used to evaluate whether the data
had a normal distribution. Spearman correlation coefficient
and statistical significance were calculated to detect the
relationships between variables. The significance level was
accepted as p< 0.05.

3. RESULTS

None of the pregnant women included in the study were on
medication other than supplementary vitamin/mineral pills
used under physician supervision during pregnancy. Although
none of the pregnant women used alcohol, 5 of them (10%)
were smokers. Only 1 case had multiple (twin) pregnancy.
Other demographic and clinical characteristics of the women
included in the study are shown in Table 1. The intensity of
low back pain, kinesiophobia scores, physical activity scores
and levels are shown in Table 2.

Table 1. Demographic and clinical characteristics

XtSD  MIN-MAX

Age (year) 28+5.19 19-38
Gestational age (week) 36.3+£2.8 28-40
n %
Educational level
Primary school 13 25.5
Secondary school 17 333
High school 14 27.5
University medium degree 5 9.8
University higher degree 2 3.9
Occupation
Housewife 43 84.3
Official 3 5.9
Self-employed 3 5.9
Other 2 3.9
Weight gain (kg)
5-10 3 5.9
11-15 15 29.4
16-20 25 49
>21 8 15.7
Number of previous pregnancies
0 14 27.5
1 17 333
2 15 29.4
>3 5 9.8
Number of miscarriages
0 47 92.1
1 3 5.9
2 1 2

X #SD = mean # standard deviation; MIN — MAX = minimum — maximum

As a result of the study, a strong positive correlation (r=
0.796; p< 0.001) was found between low back pain and
kinesiophobia in pregnant women. There was no statistically
significant relationship between low back pain and physical
activity (r= — 0.097; p= 0.498) and between kinesiophobia
and physical activity (r=—0.212; p= 0.135) (Figure 1).

Table 2. Pregnancy-related low back pain, kinesiophobia and
physical activity scores and physical activity levels of subjects

MIN -
X+SD MAX
VAS 5.47 +2.87 1-10
TKS 36.5+8.56 17-52
IPAQ (MET-min/week)
Vigorous 23.5+168 0-1200
Moderate 206.7+734.2 0-5040
Walking 586.9+943.3 0-2772
IPAQ Total 807.3+1216 0-5544
Sitting 365.3+226.7 45-900
n %
The physical activity level according to IPAQ
Low 35 68.6
Moderate 12 235
High 4 7.8

X+ SD = mean + standard deviation; MIN — MAX = minimum — maximum;
VAS = Visual Analog Scale; TKS = Tampa Kinesiophobia Scale; IPAQ =
International Physical Activity Questionnaire; MET = metabolic equivalent
task
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Figure 1. The relationships between pregnancy-related low back
pain and kinesiophobia and physical activity. IPAQ_ International
Physical Activity Scale

4. DISCUSSION

This study is one of the limited studies investigating
kinesiophobia caused by pregnancy-related low back pain in
the literature. The relationship between pregnancy-related
low back pain, kinesiophobia, and physical activity in the third
trimester was investigated and a strong positive correlation
was found between low back pain and kinesiophobia, while
no statistically significant correlation was found between
kinesiophobia and physical activity, and between pregnancy-
related low back pain and physical activity.

Hormonal, vascular, and biomechanical changes that occur
in the body during pregnancy to adapt to the growing fetus
play a role in the etiology of low back pain, which is one
of the most common types of pain in pregnancy (13). Low

back pain during pregnancy causes limitations on the ability
to work efficiently, leading to poor quality of life (24,25).
Since it is known that the occurrence of low back pain and
the symptoms increase as the pregnancy progresses (24),
pregnant women in their third trimester were included in
our study.

Kinesiophobia is defined as the fear of movement that occurs
after a painful injury and limits physical movement (9,19). It
has been reported that kinesiophobia reduces the quality
of life and increases disability in patients with low back
pain (8,15,22). However, while there are a limited number
of studies investigating kinesiophobia in pregnancy, most of
these studies focus on the postpartum period (2,10,11). In
a study conducted by Gutke et al. (11), it was reported that
pain severity, quality of life, and kinesiophobia explained
the postpartum disability due to lumbopelvic pain and that
lumbopelvic pain was observed in one in three postpartum
women. In another study investigating disability in the
postpartum period due to pregnancy-related low back pain,
it was found that kinesiophobia increased in subjects with
pregnancy-related low back pain with moderate disability
(10). Ebina et al. (2) reported that depressive symptoms
increased in late pregnancy and 1 month after delivery in
women with pregnancy-related low back pain,and pointed out
that approaches to treating kinesiophobia in late pregnancy
may reduce the risk of postpartum depressive symptoms.
On the other hand, it was demonstrated that kinesiophobia
scores decreased in the group treated by a physiotherapist
for pregnancy-related low back pain through the third week
postpartum (26). In this study, a strong correlation was found
between pregnancy-related low back pain and kinesiophobia
after the evaluation in the third trimester. Although most
of the studies in the literature examine the relationship
between kinesiophobia and pregnancy-related low back
pain that continues in the postpartum period, we think that
it is important to evaluate kinesiophobia during pregnancy
to ensure a healthier pregnancy considering the negative
effects of kinesiophobia. In addition, pregnancy-related low
back pain can be observed from the beginning of pregnancy,
although it is more common in the later stages of pregnancy.
It would be more helpful for future studies to include all
three trimesters of pregnancy.

Physical activity constitutes one of the objectives of
multidisciplinary programs for chronic low back pain (27,28).
However, the pain was also stated as the main barrier to
performing physical activities (28). Marshall et al. (29)
showed that the fear of movement significantly mediated
the relationship between pain and disability, and the effect
of fear on pain-related disability was not related to regular
physical activity in patients with chronic low back pain.
In another study, no relationship was reported between
kinesiophobia and physical activity in patients with low back
pain (30). In addition, it has been reported that individuals
who exercise do not have work-related kinesiophobia and
that they have a lower level of disability, and a low risk of
developing low back pain (31). There are a lot of studies in
the literature investigating the level of physical activity during
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pregnancy and/or during specific periods of pregnancy, and
these studies show that physical activity decreases in late
pregnancy (12,13,32). It has been reported that sedentary
pregnant women are likely to have higher lumbar and pelvic
pain intensity than physically active pregnant women (13).
In our study, only 4 (7.8%) pregnant women had a high
level of physical activity, 12 (23.5%) had moderate, and 35
(68.6%) had a low level of physical activity. Similarly, in a
study conducted in Turkey, it was shown that the physical
activity levels of pregnant women were low (33). According
to a study conducted by Kitis et al. (34) in Turkey, low physical
activity levels of women (regardless of pregnancy) over the
age of 20 were evaluated using the short form of IPAQ, and
it was reported that 72.5% of these women did not consider
exercising. The authors also reported in the same study
that most of the women were housewives (67.9%) and had
children (82.6%). The method of assessing physical activity
and demographic information in our study was similar to
the study performed by Kitis et al. (34). The pre-pregnancy
physical activity level of the subjects included in the study
was not questioned, so we do not know whether the low
physical activity level is due to pregnancy. One reason why
physical activity was not associated with kinesiophobia
and pregnancy-related low back pain in our study may be
explained by the low level of physical activity among women
in our country before pregnancy. Another reason may be
that more than half of the participants had a low physical
activity level, and the sample size of participants with high
and moderate physical activity levels was small. The fact that
the physical activity levels were not distributed in similar
percentages among the participants may have caused the
outcome of no statistically significant relationship between
physical activity and the other parameters, and the low
physical activity levels of the majority (68%) of the patients
may have caused the outcome of lack of correlation. More
studies should be conducted with a similar percentage of
participants from all three levels (low, moderate, and high)
of physical activity.

Kinesiophobia due to pregnancy-related low back pain may
also increase according to the pain intensity (10). In addition,
pregnancy-related low back pain is associated with limitations
on the woman'’s ability to work effectively, leading to reduced
quality of life, and as a result, women’s productivity in daily
life activities decreases (24,25,35). Based on this information,
it is important to note that kinesiophobia may affect daily
life activities, although no relationship was found between
physical activity and kinesiophobia in our study.

Non-pharmacological treatments such as soft tissue
mobilization, posture training, stabilization exercises, and
electrotherapy approaches, which are generally applied by
physiotherapists, have been suggested to be used first in
the treatment of low back pain during pregnancy (24,36). In
addition, increasing physical activity during pregnancy has
many positive effects such as an increase in the quality of
life and cardiorespiratory fitness, a decrease in depressive
symptoms, the risk of preterm birth, and gestational
diabetes (37). For this reason, we think that it is important

to identify the pregnant women in need of such treatment
with comprehensive evaluations from the early stages of
pregnancy to maintain the pregnancy in the best way for
both the mother and the baby.

Several limitations may have affected our findings. First,
pregnancy-related low back pain was not divided into
categories such as lumbal, pelvic, or both. Second, the time
and duration of the onset of pain were not questioned. Third,
multidimensional scales such as the McGill Melzack Pain
Questionnaire, etc. were not used. The NRS is simple and
easy for patients to understand, but given the subjectivity of
the scale, the complexity of symptoms, and the multifactorial
aspect of pain, individuals may have had difficulty isolating
the perception of pain from other psycho-cognitive factors.
Fourth, the lack of homogeneous physical activity levels
among the sample in the study and the fact that the majority
of the subjects (68%) had low physical activity levels may
have caused the outcome of no correlation. The last and
most important limitation is that the pre-pregnancy physical
activity levels of the subjects are unknown. Future studies
investigating all stages of pregnancy from the beginning
should be conducted. We also believe that prospective
follow-up studies would be more useful in understanding
the process. Studies with a similar sample size with various
physical activity levels can provide a better comparison of the
effects of kinesiophobia and pregnancy-related low back pain
between physical activity levels.

5. CONCLUSION

In this study, although it was noted that pregnancy-related
low back pain in the third trimester of pregnancy causes
kinesiophobia, no relationship was found between physical
activity and pregnancy-related low back pain or between
physical activity and kinesiophobia. However, a relationship
was found between pregnancy-related low back pain and
kinesiophobia. Kinesiophobia may cause limitations of
movements, especially daily life activities during pregnancy.
Moreover, the results of our study showed that more than
half of the pregnant women had low physical activity levels
in the third trimester. Considering the negative effects of
pregnancy-related low back pain and kinesiophobia during
pregnancy, it is important to monitor and evaluate pain, and
kinesiophobia during this period by health professionals.
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ABSTRACT

Obijective: This study aims to investigate the psychological effects of the COVID-19 pandemic on the Turkish society and identify COVID-19-
related obsessions and predictive factors.

Methods: This cross-sectional study was performed with 859 volunteer participants. Data were collected using an online questionnaire between
01 and 08 June 2020. A sociodemographic information form, Depression, Anxiety and Stress Scale-21 (DASS-21), Impact of Event Scale-Revised
(IES-R), and Obsession with COVID-19 Scale (OSC), were used as data collection tools. Data were analysed using SPSS 20 statistical software.

Results: The mean age of the participants was 40.41+ 13.69 (18-70), 55.3% were women, and %63.7 were married. Cleaning habits increased
during the pandemic in 76% of the participants. The prevalence of depression, anxiety, and stress symptoms were 36.9%, 42.3%, and 18.2%,
respectively. Depression was severe or very severe in 6.3% of the participants, anxiety in 15.4%, and stress in 4.3%. Post-traumatic stress
disorder (PTSD) was determined in 11.3% of the participants, and COVID-19-related obsessions in 17.6%. Obsessions were greater in the
variables of eating (r= 0.26, p<0.001), sleep (r= 0.20, p<0.20), cleaning (r= 0.17, p<0.001), television watching habits (r= 0.09, p< 0.05), and
family relationships (r= 0.11, p< 0.01) during the pandemic. The most effective predictors among the COVID-19-related obsessions were
depression (p<0.001) and anxiety (p<0.001), IES-R scores (p<0.001), and finally age (p< 0.05), gender (p<0.001), and education level (p<0.05).

Conclusion: The COVID-19 pandemic has had severe psychological effects on society, especially in terms of obsessions. Awareness of these

must be established, and measures aimed at improving societal mental health must be adopted.

Keywords: COVID-19, pandemic, obsession, impact of event, depression, anxiety, stress

1. INTRODUCTION

COVID-19 is a global pandemic viral infection that has
persisted for more than a year. Over 125 million individuals
had been affected when this paper was written, with almost
three million people losing their lives (1).

Despite the rapid development and approval of the
vaccines, the pandemic has persisted worldwide, and
public health is under threat. Numerous restrictions were
imposed on social life to prevent the transmission of the
disease. New regulations and rules eventually reduced
the disease incidence and transmission rates. From
education to work, numerous areas of life underwent
significant changes following the adaptation to the new
pandemic regulations. Mask-wearing, handwashing, social
distancing, and isolation were the essential rules imposed
to prevent the disease. Society had to adjust to this new
and restricted social life. Education was provided employing

distance learning, and staff began working from home.
Information concerning transmission routes and prevention
of the disease was delivered continuously by the health
authorities for personal and societal protection. However,
fear of illness and death resulted in emotional stress and
depression, meaning that mental health was also affected
by the pandemic (2,3).

Economic changes and job losses due to the new restrictions
resulted in severe financial difficulties. Adaptation to the new
way of life and the accompanying uncertainties and social
changes resulted in stress in many individuals. The elderly
and other at-risk groups were particularly anxious due to
fear of dying from the disease. Patients and individuals with
whom they came into contact also experienced stress due
to isolation and stigma, as well as fear of mortality (4).
Reactions to the new conditions and individual psychosocial
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durability or vulnerability determined the mental health of
each individual and the society as a whole. During the time
this paper was written (April 2021), Turkey was experiencing
its third and most severe wave of the outbreak. Peak figures
in terms of daily case numbers and deaths since the start of
the pandemic had recently been reached following a period
of controlled normalization (5). Schools remained closed,
weekend restrictions were still in place, and a complete
lockdown was re-introduced. Uncertainty over when the
disease would end, restrictions imposed to prevent its
spread, quarantine procedures, and the extended duration
of the pandemic have been shown to result in psychological
problems (6) while higher than normal levels of depression,
anxiety, and worry along with fear, panic, and obsessions
have been determined (7-10).

The World Health Organization (WHO) has frequently
emphasized the importance of social isolation, handwashing,
and hygiene to prevent individuals from being infected.
Appropriate handwashing techniques appeared in the media
for public information purposes for a long time. Hygiene
behaviors increased in all sections of the society during the
pandemic (11). The fact that recommendations for protection
against COVID-19 involved repetitive behaviors has been
described to be increasing the risk of Obsessive-Compulsive
Disorder (OCD) (12). Obsessive-compulsive disorder (OCD)
is characterized by obsessions (recurring intrusive thoughts
or impulses), and compulsions (repetitive behaviors and/
or mental acts performed in response to an obsession, or
rules that must be applied rigidly) (13). Although OCD is a
heterogeneous condition, those related to fears of germs
and contamination, along with obligatory washing rituals,
are among the most commonly reported obsessions and
compulsions (14). Fear of contracting a disease and infecting
others may cause these symptoms in some individuals.
Hygienic recommendations in the context of the pandemic
such as frequent handwashing, being careful with hygiene,
and minimizing contact with others can exacerbate or lead
to the emergence of OCD symptoms. Indeed, a number of
studies have reported that COVID-19 increases the overall
symptom severity of OCD as well as contamination-related
obsessions and compulsions (15,16).

Furthermore, stressful life events and lifestyle changes
associated with the current pandemic may also be an
important mechanism underlying the exacerbation of
OCD symptoms. Previous studies have shown that stress
responses, anxiety and depression, as well as distress in
general, are associated with exacerbation of OCD symptoms
(16,17). Despite the increase in research on the impact of
COVID-19 on OCD symptoms, there are significant gaps in
the information currently available and limitations remain
in studies to date. Most of the studies in this area are
investigating the effect of the pandemic on OCD symptoms
in patients with OCD (18). However, it is also important to
address subclinical symptoms at the general population level.
In other words, further studies are needed to understand the
potential role of the current pandemic-related parameters in
the exacerbation of OCD symptoms of COVID-19.

Similarly, stockpiling food and cleaning products may lead
to hoarding obsessions, and hygiene-related behaviors such
as ritualized handwashing with repetitive movements and
cleaning and bathing for prolonged periods of time may
contribute to obsessions (19). These behaviors occurring
during the COVID-19 pandemic not only gave rise to OCD
symptoms but also caused a worsening of the symptoms
in individuals with pre-existing OCD. Understanding the
psychological effects of the pandemic can provide crucial
scientific support for measures aimed at preventing and
improving mental problems.

The purpose of this study was to determine the psychological
effects of the COVID-19 pandemic on the society, using the
Depression, Anxiety and Stress Scale-21 (DASS-21) and the
Impact of Event Scale-Revised (IES-R). One of the aims of
the present study is to provide data on the frequency of
depression, anxiety, stress symptoms and obsessions in
the Turkish population during the pandemic period which
would help to provide important data in understanding how
the general mental health of the society is affected by the
COVID-19 pandemic.

Another aim of the study is to understand the underlying
factors of COVID-19-related obsessions to serve as a
reference for studies improving societal mental health.
The study focused on the predictive effects of depression,
anxiety, stress, and PTSD on COVID-19-related obsessions.
In addition to the clinical sample, it is considered important
to investigate how societal mental health is affected by the
COVID-19 pandemic. As stated earlier, how Covid-19 affects
OCD symptoms has been investigated on individuals with
OCD patients. However, one of the aims of this research
is to investigate factors associated with COVID-19 related
obsessions and its predictors in individuals without any
previous diagnosis.

2. METHODS

2.1. Ethical Approval

Ethical approval was granted by the Turkish Health Ministry
Health Services General Directorate Scientific Research
Platform and the Atatlirk University Clinical Research
Ethical Committee (IRB No.B.30.2.ATA.0.01.00/266, dated
28.05.2020). The study was carried out under the rules of the
Declaration of Helsinki.

2.2. Study Process and Population

This cross-sectional study was performed between 01 and
08 June 2020. Printed materials were not employed due to
the pandemic, and the data were collected through an online
questionnaire prepared by the authors using Google Forms.
Since the authors couldn’t specify the participants in a digital
setting, the convenience sampling method was employed in
data collection. The questionnaire was sent through e-mail,
WhatsApp, and other social media accounts. The research
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was conducted based on voluntary participation. Participants
were able to access the questions after consenting to read
the informed consent form. Participant consent was thus
obtained online. The survey took approximately 15 minutes
to complete.

2.3. Participants

The study population consisted of individuals consenting to
use the online survey method on a social media platform.
Nine hundred and forty-eight individuals were initially
contacted, 89 of the participants who failed to complete
the scales or were diagnosed with a psychiatric disease
were excluded. The research thus continued with 859
participants.

2.4. Data Collection Tools

A questionnaire consisting of four parts was used to
collect the data: 1) the form concerning sociodemographic
characteristics, 2) DASS-21, 3) IES-R, and 4) OSC.

2.4.1. Sociodemographic Characteristics

Age, gender, marital status, income level, place of residence,
daily habits, history of COVID-19, and presence of chronic
disease were investigated.

2.4.2. Depression, Anxiety and Stress Scale

This scale was developed by Lovibond and Lovibond (1995)
and is completed based on the conditions applying within
the previous one week. The scale consists of three sub-
dimensions showing depression, anxiety, and stress, and
each containing seven items. The dimensions are scored
separately possible scores on each sub-dimension range
between 0 and 21'°. DASS-21 was adapted into Turkish by
Saricam et al. The scale answered according to a 4-point
Likert system (from not at all (0), to ‘extremely’ (4)). Cut-off
scores of 25, >4, and 28 represent a positive screening of
depression, anxiety, and stress, respectively (20).

2.4.3. The Impact of Event Scale-Revised

IES-R was developed by Weiss and Marmar and is used in
social screenings to measure levels of post-traumatic stress.
The scale evaluates Post-Traumatic Stress Disorder (PTSD)
and consists of 21 items investigating the situation within the
previous one week and is scored on a five-point Likert-type
basis (from ‘not at all (0), to ‘extremely’ (4)). Total possible
scores range from 0 to 88. (21) IES-R was adapted into Turkish
by Corapcioglu et al. A score above 33 indicates a high level
of stress (22). We determined a Cronbach alpha value of 0.92
for this sample.

2.4.5. Obsession with COVID-19 Scale (0SC)

The OSC was developed by Lee et al. (2020) and is used to
screen persistent and disturbed thinking about COVID-19
(23). The scale is completed with a five-point Likert-type
system (from O (never) to 4 (almost every day)) based on
experiences within the previous two weeks. A score of 7
or above indicates dysfunctional thinking associated with
coronavirus. The scale was adapted into Turkish by Evren et
al. (24). Cronbach alpha value of the scale for this sample was
evaluated as .92.

2.6. Statistical Analysis

Data were analyzed using SPSS 20.0 (SPSS Inc., Chicago,
IL, USA) statistical software. Descriptive statistics were
expressed as mean, standard deviation, minimum, and
maximum values for continuous variables and number and
percentage for categorical data. Pearson’s correlation analysis
and sequential hierarchical regression analysis were used for
data comparisons. Confidence analysis was applied to both
scales, and Cronbach alpha coefficients were calculated. The
statistical significance level was accepted as p< 0.05.

3. RESULTS

3.1. Sociodemographic Characteristics of the Participants

Complete data from 859 participants were evaluated. The
mean age of the participants was 40.41+13.69 years (18-70).
Four hundred and seventy-five (55.3%) of the participants
were women, 547 (63.7%) were married, and 718 (83.6%)
were university graduates. Habits such as watching TV had
increased in 379 participants (44.1%), religious observances
in 299 (34.8%), and hygiene (such as handwashing, bathing,
vacuuming the home, and washing clothes) in 653 (76%).
Sociodemographic findings are shown in Table 1.

Table 1. Participants’ sociodemographic characteristics and various
behaviors during the pandemic

Variable Frequency Percentage

(n) (%)
Female 475 55.3
Gender (n=859) Male 384 447
18-35 336 39.1
Age (n=859) 36-50 291 33.9
51 or over 232 27
Married 547 63,7
Marital status (n=859) Single 282 32,8
Divorced 30 3,5

Education level (n=859) Elementary 34 3.8
High school 107 12.5
University 714 83.6

Housewife 62 7.2
Student 152 17.7

Not working 39 4.5
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Occupation (n=859) Clerical 289 33.6
Small trader 35 4.1
Manual worker 39 4.5
Retired 96 11.2
Health worker 115 13.4
L\:I:frfnber of teaching 29 34
Income (n=859) Less than 2000 TL 169 19.7
2000-4000 TL 187 21.8
More than 4000 TL 503 58.6
:onac:::e:iiv(il:’s:;;‘g the Decreased 311 36,2
Unchanged 548 63,8
f,'.iffs;)f residence City 729 84.9
Small town 110 12.8
Village 20 2.3
Do you have a chronic  Yes 199 23.2
disease? (n=859) No 660 76.8
How would you
describe your
relationship with your Unchanged 424 706
spouse or partner
during the pandemic
? (n=568)
Changed 144 25.4
Has your relationship
with your children
chan;ed during the Unchanged 330 62.7
pandemic? (n=526)
Changed 196 37.3
Have your relationships
with your family 564 65.7
changed during the lé:::gzged 290 33.8
pandemic? (n=858)
Have your cleaning
habits changed during
the pandemic (such as
handpwashing, (bathing, UNEEERE ) 2
. Unchanged 206 24
vacuuming the home,
or washing clothes)?
(n=859)
:\:I:‘Zr:;:;(‘:‘t;:;)e with Nuclear family 723 84.2
Extended family 64 7.5
Alone 59 6.9
Housemate 12 1.4
Have you had
covuz-19? (n8s9) ¢ 6 07
No 853 99.3
Have any of your
relatives had Yes 10 1.2
COVID-19? (n=859)
No 849 98.8
How afraid are you of
contracting COVID-19? Not at all 129 15
(n=859)
Very little 137 15.9
Not very 320 373

Moderately 142 16.5
Very 131 15.3

How afraid are you

of your relatives

co:tracting COVID-19? Mo el 42 49

(n=859)
Very little 58 6.8
Not very 170 19.8
Moderately 254 29.6
Very 335 39

What happened to

your we'ight du'ring the Changed 474 559

quarantine period?

(n=859)
Unchanged 385 44.8

Has there been any

change in your TV-

watching haPits during Changed 484 56.3

the pandemic

? (n=859)
Unchanged 375 43.7

Has there been

any change in your

religious observances  Changed 336 39.1

during the pandemic?

(n=859)
Unchanged 523 60.9

TL Turkish lira

3.2. Prevalence of Depression, Anxiety, Stress, and PTSD
symptoms

The prevalence of depression, anxiety, and stress symptoms
in the present study were 36.9%, 42.3%, and 18.2%,
respectively. PTSD was detected in 97 participants (11.3%)
and COVID-19-related obsessions in (17.6%) (Figure 1). High
or very high levels of depression (6.3%, n=54) anxiety (15.4%,
n=132), and stress (4.3%, n=37) were observed.
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PTSD: Post traumatic stress disorder
Figure 1. Prevalence of depression, anxiety, PTSD, and obsessions

3.3. Factors Associated with COVID-19-Related Obsessions

In order to examine the correlations between Covid-19
related obsessions and changing habits of individuals, point
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biserial correlation was made. According to the results, a
significant positive correlation was determined between
changes in eating habits (rpb= 0.26, p< 0.001), sleeping
habits (rpb= 0.20, p< 0.001), family relationships (rpb= 0.11, p<
0.01), cleaning habits (rpb= 0.17, p< 0.001) and TV watching
habits (rpb= 0.09, p< 0.05) during the pandemic and COVID-
19-related obsessions. According to the results, as Covid-19
related obsessions increase, daily routines of individuals
change. Factors associated with COVID-19 related obsessions
are shown in Table 2.

Table 2. Point Biserial Correlation Results of Factors correlated with
the COVID-19 related obsessions

COVID-19 Related
Obsession

Have your eating habits changed during

.2 * %k %k
the pandemic? r 0.26
Have your sleeping habits changed during
. r 0.20%**
the pandemic?
Have your relationships with your family , 0.11%*
changed during the pandemic? '
Have your cleaning habits changed during
; r 0.17%**
the pandemic?
Have your TV watching habits changed , 0.09**

during the pandemic?

* p<.05, ** p<.01, ***p<.001

3.4. Predictors of COVID-19-Related Obsessions

Hierarchical regression analysis was performed to determine
variables predicting OSC scores. DASS-21 sub-dimensions
(depression, anxiety, and stress) were included in the first
step of the hierarchical regression analysis, and total IES-R
score was included in the second and final step.

According to the results, depression (F . =257.56, p<0.001)
andanxiety (F, .. .= 135.14, p<0.001) made a 24% contribution
to total variance. IES-R scores made an 11% contribution to
the total variance, the total variance explained, thus rising to
33% (F, ,,,=141.75, p< 0.001). Variables predicting COVID-19-
related obsessions are shown in Table 3.

Table 3. Hierarchical regression analysis results about predictors of
COVID-19-related obsessions

v
Variable d‘:fted B SE. Beta t F

DASS-Depression .23 .14 .05 .16  278%% 257.56%*
DASS-Anxiety 24 10 05 06  104*  13514%**
IES-R 33 .09 01 .41 10.86%** 141.75%*

* p<.05, ** p<.01, ***p<.001

4. DISCUSSION

This study was performed in the third month of the pandemic,
investigating the psychological effects of the COVID-19
pandemic on the Turkish society and predicting factors of
COVID-19-related obsessions.

It was found that the COVID-19 related obsession rate among
the participants was 17.3%, depression rate was 36.9%,
anxiety was 42.3%, and PTSD was 11.6%. The prevalence of
depression, anxiety, and OCD symptoms in the present study
was significantly higher compared to the pre-pandemic
period. A study looking at university students in Turkey
reported a prevalence of OCD of 4.2% before the pandemic
(25). The prevalence of obsession in the present study
(17.3%) was significantly higher than that figure. We think
that constant hand washing for protection, disinfectant use,
and the emphasis on hygiene and social distancing played
a significant role in this high figure. Exacerbation of OCD
symptoms in children and adolescents has been observed
during the pandemic (26). A study from Italy showed a
worsening of symptoms in OCD during quarantine (27).
Previous studies have also reported significant increases in
depression (28) and anxiety (29) rates compared with pre-
pandemic values (2-3% and 5%). A previous study from
China reported that depression, anxiety, and stress rates of
the participants were 27.9%, 31.6%, and 24.4% (30), while
another study from India reported 25.1%, 28%, and 11.6%
(31). A different study from China reported a depression
rate that is similar to the present study (35.1%) but a lower
anxiety rate (20.1%) (8). Casagrande et al. reported anxiety
symptoms among adults in Italy at a rate of 32.1%, stress
rates of 41.8%, and PTSD rates of 7.6% (32). Relatively high
rates were also observed in a study from Austria, at 60%
for depression, 50% for anxiety, and 64% for stress (33). A
study from the USA reported that participants exhibited high
levels of depression, with anxiety symptoms being observed
in one in four individuals (34). Another Chinese study using
the DASS-21 and IES-R reported a depression rate of 16.5%,
an anxiety rate of 28.8%, and a stress rate of 8.1%, while the
PTSD rate was relatively higher than it is in the present study
(53%) (35).

Another result of the present study has shown that there are
significantrelationshipsbetween COVID-19related obsessions
and changing habits of individuals such as eating, sleeping,
cleaning, TV-watching and family relationships. It has been
observed that people’s daily routines change as COVID-19
related obsessions increase. COVID-19 related obsessions in
the present research were greater among individuals whose
eating habits, sleep habits, family relationships, cleaning
habits, and TV-watching had changed during the pandemic.
A study from Netherlands reported similar results with our
study. Individuals who reported increase in TV-watching and
changing in sleeping and daily communication with their
loved ones reported that their OCD symptoms worsened
(36). Numerous factors, including the daily provision of new
information concerning the disease, uncertainty about when
the pandemic would come to an end, and the adoption of
new measures daily both increased stress and anxiety, and
led to the emergence of obsessions about cleanliness, or
the worsening of existing obsessions (37). Seventy-six of the
participants in the present study reported increased hygiene-
related behaviors such as hand washing, clothes washing, and
domestic cleaning during the pandemic. With the declaration
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of the pandemic by the World Health Organization and the
first case in Turkey, an unprecedented wave of information
commenced to be distributed through all forms of media.
On the one hand, information was given about protective
measures and hygiene and the day-to-day global situation.
On the other hand, prolonged and extensive knowledge
was provided about proper handwashing (including washing
the backs of the hands, the fingertips, and the wrists
separately and individually) together with consecutive visual
presentations that appeared on the television channels,
internet, social media, and public information broadcasts.
Following this emphasis on the importance of hand hygiene
in preventing infection, an increase in hygiene-related
behaviors was observed in the general population.

In the current study, hierarchical regression analysis was
also conducted to determine the factors affecting COVID-19
related obsessions. According to the results, it was observed
that higher anxiety, depression and PTSD scores predicted
COVID-19 related obsessions. In other words, people with
higher scores for anxiety, depression, and PTSD also have
higher COVID-19 related obsessions. Similar to the present
research, a study from China performed three months after
quarantine reported a prevalence of OCD of 17.9%, and
those psychiatric comorbidities were associated with higher
obsession rates (38). Studies show that fear and stress result
in OCD symptoms (39). We think that factors such as the
scales employed, the pandemic period, and the participants’
characteristics may account for the discrepancies between
these results. Previous research has indicated that the
presence of depression may represent a starting point
for obsession (40), and depression and obsession have
frequently been reported together (41).

Similarly, in a study conducted with adolescents in Turkey
during the pandemic, it was observed that depression and
anxiety are predictors of OCD symptoms and had a mediating
effect between pandemic related fear and OCD symptoms
(42). Anxiety emerged as a significant predictor of obsession
in this study. In agreement with our results, COVID-19 related
anxiety has been linked to obsessions. The two have been
found to be associated, with higher anxiety levels being
associated with higher levels of obsession (43,44). Srivastava
et al. reported an obsession rate of 13%, and there was a
positive correlation between OCD, anxiety and obsession
(45).

One significant predictor of COVID-19 related obsessions in
the present study was IES-R, with obsession being greater in
individuals with higher scores. PTSD rates of 40%, depression
rates of 36.4%, and OCD and anxiety rates of 15.6% were
observed in one study performed 2-4 years after the SARS
outbreak (46). These data suggest that the psychological
effects of the COVID-19 pandemic will also be severe and
long-lasting. According to our knowledge, there are not any
specific studies investigating how PTSD symptoms affect
COVID-19 related obsessions. However, various studies
underline that the pandemic has had a traumatic effect
on the society (47,48). In addition, several articles have

documented the co-occurrence of PTSD and OCD (49,50). In
a study conducted with patients diagnosed with both PTSD
and OCD, it was stated that participants had the PTSD onset
before the onset of OCD (51) consistent with the current
research findings.

4.1. Limitations

There are several limitations to this study. In particular, the
study was cross-sectional, and it is difficult to draw causal
conclusions from it. Furthermore, since the data were
collected online, we could not contact individuals who do not
have electronic devices or internet connections, which may
have affected the results. Finally, the psychological effects
investigated rely on scales and participants’ self-evaluations,
and face-to-face interviews were not conducted. Bias may
therefore be unavoidable.

5. CONCLUSION

The findings of the present study show that the COVID-19
pandemic has had severe psychological impacts on the
Turkish society, particularly in terms of depression, anxiety,
stress, PTSD, and obsessions. Four out of every ten individuals
experience depression or anxiety, while two out of 10
experience PTSD or OCD symptoms. Each of these figures is
approximately 5-6 times higher than before the pandemic.

In addition to efforts regarding the physical effects of the
pandemic, it is also essential that measures protecting
mental health be adopted. It should be remembered that
the symptoms of individuals with previous diagnoses of a
psychiatric disease may worsen and most importantly new
cases may also emerge. The necessary precautions must
therefore be adopted and appropriate interventions planned.

Since the study was performed in a relatively early period of
the pandemic, large-sample, longitudinal studies should now
be performed, and these should become routine matters in
preparation for future outbreaks, particularly considering
that the findings may be altered over time and that the
pandemic may have long-term psychological effects.
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ABSTRACT

Obijective: This study investigated nursing students’ views of the effect of a web-based tracheostomy care game on their knowledge levels
during the COVID-19 pandemic.

Methods:This pretest-posttest single-group quasi-experimental study was conducted between April and July 2021. The study population
consisted of all nursing students in Turkey. The sample consisted of 125 students who filled out the pretest and posttest forms. Participation
was voluntary. Participants were recruited using snowball sampling method. Participants entered the website “trakeostomibakimi.com” They
filled out the demographic characteristics questionnaire and the tracheostomy care knowledge test (TCKT) on the website. They downloaded
the virtual tracheostomy care game on their computers. They played the game as much as they wanted and then filled out the posttest and the
student opinion forms.

Results: Participants had a higher mean posttest TCKT score than pretest score (p< .05). They stated that the game helped them enjoy learning
tracheostomy care and remember their prior knowledge and made them feel like they practiced in a real-life clinical setting.

Conclusion: The web-based tracheostomy care game improved nursing students’ knowledge levels. There should also be online educational

games tailored to other nursing areas.

-

Keywords: Nursing students, nursing care, tracheostomy, web-based education

1. INTRODUCTION

Technology is transforming nursing education (1). We should
integrate technology into nursing education because nursing
students are generation Z born into a digital world (2,3). In
addition, the COVID-19 pandemic has taken a toll on nursing
education, affecting all stakeholders (instructors, students,
administrators, etc.) (4). Therefore, countries have taken
countermeasures to overcome the adverse effect of the
pandemic. The main objective of those measures has been
motivating students and enriching course content (5).

Nursing curricula should help students acquire evidence-
based knowledge and develop related skills (6). Nursing
academics should use innovative methods to turn their
students into competent people who can synthesize new
information with prior knowledge and put theory into practice
(6,7). One of those innovative methods is online games, which
transfer real life to digital media by gamification. Online
games in nursing education are a type of simulation (8).
Virtual simulation allows students to participate in distance
learning, access, and information quickly, achieve permanent
and meaningful learning, interact with digital interfaces, and
put their knowledge into practice in safe settings (6,9,10).

Online games support traditional teaching. They focus on
making students more motivated and engaged and helping
them acquire the knowledge and develop the skills they need
in professional life (11,12). Online games allow students to
learn by trial and error at their own pace, receive instant
feedback, and keep themselves motivated and focused (12-
14). They provide them with a safe learning environment in
which they can practice their skills without harming patients.
They also allow them to repeat as many times as they want
anywhere, anytime (9,15). Students play online games on
computers, tablets, and smartphones as long as they have
an internet connection. In this way, each student can cover
course content online before and after class (16). Today,
people have been spending more time on digital devices.
Therefore, students can access web-based learning tools
easily. Students have fewer hours of theoretical and practical
classes, cannot visit laboratories to indulge in practical
sessions, and cannot perform clinical practice in real-life
settings due to the COVID-19 pandemic. However, they can
use online games to make up for that (5). Online games can
also be used in face-to-face education, where students can
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practice nursing interventions in simulated laboratories at
any time.

Tracheostomy care requires surgical asepsis skills. Nurses
should minimize the transmission risk of COVID-19 because
tracheostomy care involves aspiration, which causes aerosols
to form (17,18). Nurses and nursing students must have
adequate knowledge, and skills on tracheostomy care.
Therefore, the educational program must focuses on enabling
students to deliver effective tracheostomy care by improving
knowledge and skills. However, nursing students have not
had the opportunity to practice lab skills since the onset of
the pandemic. Therefore, this study focused on a web-based
game to teach nursing students tracheostomy care. The goal
was to provide students with the opportunity to practice
tracheostomy care skills online. The study investigated how
the game helped nursing students develop tracheostomy care
skills and also looked into their thoughts about the process.

Research Hypotheses

This study investigated the effect of a web-based
tracheostomy care game on nursing students’ knowledge
levels and their views of the process.

Research hypotheses

H,;: The game does not increases nursing students’

knowledge of tracheostomy care.

H,: The game increases nursing students’ knowledge of
tracheostomy care.

2. METHODS

2.1.Research Type

This was a pretest-posttest single-group quasi-experimental
study.

2.2. Population and Sample

The study was conducted between April and July 2021. The
study population consisted of all Turkish nursing students
who have received training in tracheostomy care. The
inclusion criteria were 1: agreeing to participate, 2: having
played the web-based tracheostomy care game, and 3:
having filled out the pretest and posttest forms. Participants
were recruited using snowball sampling method. Initially, 496
students participated in the study and completed the pre-
test. However, the study was completed with 125 students
who completed both the pretest and the posttest.

2.3. Data Collection Tools

Data were collected using a demographic characteristics
qguestionnaire, the Tracheostomy Care Knowledge Test
(TCKT), and the Web-Based Tracheostomy Care Game
Student Opinion Form.

The demographic characteristics questionnaire was based on
a literature review conducted by the researchers (16,19,20).
The questionnaire consisted of ten items on age, gender,
education, grade level, school type, the location of the
school, and tracheostomy care.

The TCKT was developed by Biyik Bayram and Caliskan (2019)
(20). The instrument consists of 23 multiple-choice questions
with five options. This test was evaluated by 76 nursing
students in second year. Validity of this test was evaluated
with KR21 (0.58) and KR20 (0.63) (Cronbach’s Alpha = 0.70).
Six questions were removed because they were about
anatomy, physiology, and home care. Each correct answer
was worth one point, while each wrong answer was given
zero points. The total score ranges from 0 to 17. This test
was evaluated by 125 nursing students in the study. Validity
of this test was evaluated with KR21 (0.53) and KR20 (0.43)
(Cronbach’s Alpha = 0.53).

The Web-Based Tracheostomy Care Game Student Opinion
Form consisted of three open-ended questions about its
contribution to learning, its effect on competence and
comprehension, and its fidelity. The following are the questions:

e Howdo you think the game contributed to your learning?

e How did the game affect your competence and
comprehension?

e Did you put yourself in the shoes of Melek, the nurse?
Did you take up her role? What do you think about it?

2.4. Procedure

The study consisted of two stages. First, the researchers
prepared the data collections forms on Google Forms. Then,
they created a website (http://trakeostomibakimi.com/)
and uploaded the game and the forms there. The game was
developed by Biylk Bayram and Caliskan (2019a) for their
thesis. Itis a 10-minute game consisting of six stages, including
material preparation for aspiration, material preparation
inner cannula cleaning, material preparation peristomal
skincare, tracheostomy aspiration, inner cannula cleaning,
and peristomal skincare. The player needs to complete each
stage to move on to the next one. The game waits with no
warning until the player chooses the right equipment and
completes the stage. The player needs to know the steps of
tracheostomy care to complete all six stages (20).

Second, the researchers sent all participants a link to
the website. Participants filled out the demographic
characteristics questionnaire and the TCKT (pretest). They
then downloaded the game on their computers. They
played it as much as they wanted within three months.
The researchers then emailed them and invited them to fill
out the TCKT (posttest) after they finished the game and
whenever they were ready to fill it out. After three months,
the researchers uploaded the posttest to the website. Those
who finished the game and felt ready filled out the TCKT
(posttest) and the student opinion form. The researchers
sent a certificate of participation to all those who finished
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the game and filled out the pretest and posttest forms. The
game does not give feedback on the student’s success or
failure in the game. The student can progress only when he
clicks on the right areas in the game. If he cannot click on
the right area, he cannot progress in the game. The student’s
success in the game is only to finish the game that is, to come
to the recording screen.

2.5. Data Analysis

The data were analyzed using the Statistical Package for
Social Sciences (SPSS, 22.0) at a significance level of 0.05. The
Kolmogorov Smirnov test was used for normality testing. The
results showed that the data were nonnormally distributed.
Number, percentage, mean, and median were used for
descriptive statistics. The Wilcoxon Signed Rank test was used to
assess dependent-group pretest and posttest scores. The Kruskal
Wallis and Man Whitney U tests were used to evaluate pretest
and posttest scores based on demographic characteristics.

2.6. Ethical Considerations

The study was approved by the Scientific Research Ethics
Committee of the Faculty of Medicine of University (Date:
February 24,2021, No: 24237859-190). Permission was obtained
from the university. Nursing students were informed about the
research purpose, procedure, and confidentiality, and informed
consent was obtained from those who agreed to participate. The
study was conducted according to the ethical principles outlined
by the World Medical Association’s Declaration of Helsinki.

2.7. Limitations

The study had three limitations. First, it did not assess
skill levels because it was conducted during the COVID-19
pandemic. Second, only one in four students who filled out
the pretest form also filled out the posttest form because we
reached the students online. Third, the game focused only on
tracheostomy care skills.

3. RESULTS

Participants had a mean age of 20.7+2.7 years. The majority
of the participants were women (87.2%). More than half
the participants had a science high school or Anatolian
high school degree (68.8%). Less than half the participants
were sophomores (40.8%). More than half the participants
lived in the Central Anatolia region of Turkey. Less than a
quarter of the participants had provided tracheostomy care
on a mannequin in a lab before (17.6%). Eleven participants
had had a patient with tracheostomy before (8.8%). Six
participants had provided tracheostomy aspiration or care in
clinical practice before (4.8%). Twenty-five participants had
played games on computers for educational purposes before
(20%).

Participants had a median pretest TCKT score of 8.00 (min:
1.00 — max: 15.00). They had a median posttest TCKT score of

10.00 (min: 3.00 —max: 16.00). Participants had a significantly
higher posttest TCKT score than pretest score (p= .001).
Female participants had a significantly higher pretest TCKT
score than male participants (p=0.005). However, there was
no significant difference in posttest TCKT scores between
male and female participants (p= .250). Participants’
pretest TCKT scores did not significantly differ by grade level
(p=0.152). However, first-year students had a significantly
higher posttest TCKT score than other grade levels (p=.001).
It was determined that there was a statistically significant
difference between the classes in the posttest scores (p=
.003). It was determined that this difference was between
first and second (p= .008), second and third year (p= .005)
students. It was determined that the scores of the first and
second grades were statistically higher than the third grades.
In addition, all grade levels had significantly higher posttest
TCKT scores than pretest scores (p=.003).

Table 1. The descriptive characteristics of participants (n=125)

Characteristics

Age (MeantSD) 20.7+2.7 (Min: 18 Max: 36)

Gender

Female 109 87.2
Male 16 12.8
Graduated school

High school of Health 14 11.2
High school 86 68.8
Other* 25 20.0
Class

1 43 34.4
2 51 40.8
3 15 12.0
4 16 12.8
Area

Black sea 16 12.8
Central anatolia 77 61.6
East anatolia 13 10.4
Southeast anatolia 2 1.6
Mediterrenian 5 4.0
Aegean 5 4.0
Marmara 7 5.6
The situation of performing tracheostomy care on a model in the laboratory
Yes 22 17.6
No 103 82.4
Patient follow-up status with tracheostomy

Yes 11 8.8
No 114 91.2
Status of performing tracheostomy aspiration or maintenance in your
clinical practice

Yes 6 4.8
No 119 95.2
The state of playing games on the computer for educational purposes
Yes 25 20.0
No 100 80.0

*High school and vocational high school with a foreign language
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Table 2. Distribution of pretest and posttest mean scores according
to some introductory characteristics of students regarding

tracheostomy care and total knowledge score

e Pretest score Posttest score  Statistical
features Median (Min-Max)  Median (Min-  evaluation
Max) *kk
Tracheostomy 7=-6.575
care knowledge 8.00 (1.00-15.00) 10.00 (3.00- p=.000
test total score 16.00)
Gender
Female (n=109) 9.00 (1.00-15.00) 10.00 (3.00- Z=-5.888
16.00) p=.000
Male (n=16) 6.00(3-.12.00) | 9.50 (6.00-13.00) | Z=-2.843
p=.004
Statistical 7=-2.812 Z=-1.150
evaluation * p=.005 p=.250
Class
1 (n=43) 9.00 (2.00-15.00) 11.00 (3.00- 7=-4.725
16.00) p=.000
2 (n=51) 9.00 (3.00-14.00) 10.00 (5.00- 7=-3.346
16.00) p=.001
3 (n=15) 7.00 (1.00-10.00) | 8.00 (5.00-13.00) | Z=-2.024
p=.043
4 (n=16) 7.00 (1.00-10.00) | 8.00 (5.00-13.00) | Z=-2.913
p=.004
Statistical X2=5.292 X2=14.253
evaluation ** p=.152 p=.003
Post-Hoc Test 1>3 (p=.005)
2>3 (p=.008)

*Mann Whitney U test
**Kruskal Wallis Test
***Wilcoxon test

3.1. Participants’ Views

The following are our participants’ views of the web-based
tracheostomy care game:

3.1.1. The Contribution of the Game to Learning

“I got to see the intervention [tracheostomy care] during
online education. The game helped me remember the steps
of the intervention better. Although it was not as good as
doing it in real life, it was better than just reading the book. |
think it is a very nice game. | wish there were games for other
nursing interventions, too” (S. 2).

“I think it [game] has been very helpful. It helped me keep
things in mind. | used to confuse the steps of the intervention.
But the game helped me learn them well. It helped me
understand the topic better” (S.5).

“I don’t think I'll ever confuse the materials because the
game showed me what they all were for. Things were catchier
because it [game] was all visual.” (S.10).

“Although it [game] is all virtual, you get to do the intervention
on a patient, which is interesting, and besides it makes things
easier to learn. The game helped me see my mistakes.” (S.11).

“The game helped me refresh my memory. | felt like | was
doing it myself. | kind of pictured it in my mind, even though |
have never provided tracheostomy care before.” (S.11).

“The game helped me enjoy learning.” (S.21).
“l enjoyed learning with the game.” (5.37).

“It was nice to play that kind of game because we haven’t had
the chance to do any lab practice since the pandemic.” (P.85)

“The game helped me learn effectively and actively, go over
what I've learned before, and remember things that I'd
forgotten.” (S.67).

3.1.2. The effect of the Game on Competence and
Comprehension

“The game helped me realize that | had some gaps in my
knowledge, | mean, | thought | learned some things the right
way, but apparently, they were wrong. | realized that | didn’t
know enough about stuff, so the game helped me get a good
grasp of things.” (S.13).

“The game was effective in terms of the order of the steps. It
was all visual, and so | think that it helped me develop skills.
The visuals helped me get a good grasp of the topic and
the content. The visual context made me feel like | was in a
clinical setting.” (S5.16).

“I remembered the things I'd forgotten. The game helped
me get things straight in my mind and refresh my memory.”
(5.23).

“I think the game helped me do the steps of the intervention
correctly and carefully.” (S.25).

“It was an easy and fun game, and it made me curious about
the next steps. | believe that these kinds of games can get us
ready for the patients we’re going to care for in real clinical
settings. It was an instructive game, and so it made me more
interested in the topic and helped me learn more. | was
interested in the game because it showed us what to do in
that order.” (S.27).

“The game taught me what solutions to use for care, what
materials to use, and in what order to do things.” (P.37).

“The game allowed me to practice like |1 was in a clinic. It
helped me understand the topic better in theory.” (S.63).

3.1.3. Putting themselves in the Virtual Nurse’s Shoes
During Tracheostomy Care

“When | was playing the game, | felt like | was that nurse. |
played the game like | was going to hurt the patient if | did
something wrong.” (S.17).

“l realized that | should be more careful when providing
care.” (S.52).

“| felt like | was the one providing care to the patient in the
game.” (S5.37).
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“I felt like | was really performing those steps.” (S.23).

“It felt like | was in a lab providing care to a patient. | felt
active and supported.” (S.64).

4. DISCUSSION

Nursing education focuses on helping students acquire
knowledge and develop skills. Nursing students need
cognitive, psychomotor, and affective skills to be able to
put theory into practice (20,21). However, they have been
studying online since the COVID-19 pandemic, which has
caused some problems and urged educators to use different
methods (22). Virtual games and simulations have been
developed to demonstrate interventions (23). One of those
games is the web-based tracheostomy care game. This study
investigated the effect of the game on nursing students’
knowledge levels and also looked into their views of the
process.

Our participants had a significantly higher posttest TCKT
score than pretest score (p < .05), indicating that the game
helped them learn more about tracheostomy care. They
stated that it was a fun game that helped them learn the
steps of tracheostomy care better, remember the things
they forgot, achieve learning retention, and put theory
into practice. Students learn tracheostomy care in the
theoretical course and put their knowledge into practice in
clinical settings. However, six students encounters a patient
with tracheostomy in clinical settings or has enough time to
practice until perfection. Online games can help students
practice clinical skills until perfection and learn how to
execute the steps of interventions correctly. Research also
shows that web-based games provide nursing students with
the opportunity to learn more about nursing interventions
(11,19,24-27). Aydin and Ding (2017) found that a web-
based education program improved students’ knowledge
of medicine dosage calculation (19). Ma et al. (2021) also
provided a game-based learning simulation and reported that
it improved students’ disaster nursing competencies (11).
Gakici and Galiskan (2020) presented a web-based animation
on nasogastric catheter feeding and found that it improved
students’ knowledge levels (27). Basit and Korkmaz (2021)
also observed that web-based nursing process teaching
improved students’ knowledge levels (24). Edeer et al. (2019)
found that web-based training on care improved students’
knowledge levels (28). All in all, research shows that web-
based education on different topics improves students’
knowledge levels.

Barisone (2019) determined that web-based applications
supported traditional education, encouraged students to put
theory into practice without being afraid of making mistakes,
and helped them develop skills (16). Our participants also
noted that the game allowed them to execute the steps of
tracheostomy care as if in a real-life clinical setting without
being afraid of harming the patient. Ding and Zhang (2018)
also reported that web-based applications helped students
develop problem-solving skills, made them more motivated,

and promoted interpersonal communication (29). Jeon
et al. (2021) conducted a focus group after a web-based
training on hypovolemic shock. They found that web-based
applications appealed to students and helped them enjoy
learning (30). Therefore, they concluded that web-based
applications were useful for new-generation students to
put theory into practice. Our participants also stated that
the game allowed them to refresh their memory and learn
more about tracheostomy care. Our results suggest that
web-based training can complement face-to-face education
and help online learners become active and more engaged
in their courses.

Female participants had a significantly higher mean pretest
TCKT score than male participants. This is probably because
the majority of the participants were women (87.2%).
Research shows that female students are academically more
successful than their male counterparts (31,32). Our first-
year participants had a significantly higher mean posttest
TCKT score than the other grade levels. In addition, the
higher the grade level, the higher the TCKT score. This result
showed that the game was suitable for all grade levels. It
was beneficial for students who had not had any chance to
put their knowledge into practice in clinical settings since
the onset of the pandemic. Participants also stated that the
game helped them recall their tracheostomy care knowledge.
First-year participants had higher TCKT scores than the other
grade levels. This may have two reasons. First, first-year
students have learned the topic more recently. Second, they
were more enthusiastic about doing practice online. This is
because they have had distance learning since the pandemic,
and therefore, they have developed digital learning skills
much more than the other grade levels (33). In addition,
the students of Generation Z have more aptitude for online
learning and are more interested in web-based applications
(34). Our results indicate that the web-based tracheostomy
care game provides nursing students with the opportunity to
put their theoretical knowledge into practice.

5. CONCLUSION

The web-based tracheostomy care game improved nursing
participants’ knowledge levels. They also stated that the
game helped them enjoy learning and achieve learning
retention and made them feel like they were practicing in
real-life clinical settings. They also noted that the game
jogged their memory and contributed to their learning during
the COVID-19 pandemic. Educators should provide nursing
students with interactive online applications to help them
acquire knowledge and develop skills. Such applications can
also support traditional face-to-face learning. In this way,
students can prepare for their classes and practice anywhere
anytime without harming patients. There should be more
applications tailored to nursing.
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ABSTRACT

Obijective: This study was planned to measure the knowledge and behavior of university students toward the rational use of herbal supplements
during the COVID-19 pandemic.

Methods: It was carried out with students from Uskiidar University Faculty of Health Sciences and Health Services Vocational School. The study
used a descriptive design and was completed with 640 students who volunteered to participate in the study. The data were collected by using
a questionnaire including questions about students’ rational use of herbal supplements according to their gender, faculty, the status of having
had COVID-19 viral infection, and the status of having received education on pharmacology and medicinal plant products. Counts, mean scores,
and percentage values were used in the evaluation of the data.

Results: It was found that 15.5% of the participants were from the Faculty of Health Sciences and their mean age was 20.8+2.84 years and
that 84.5% were from the Health Vocational School and their mean age was 21.42+3.87 years. The rate of having had COVID-19 viral infection
among students was 22.7%, having received pharmacology education was 75.5%, and having received education on medicinal plant products
was 46.3%.

Conclusion: It was found that the pharmacology and medicinal plant products education received by the students studying health significantly

Keywords: COVID-19, herbal supplements, students, rational drug use

-

affected the rational use of herbal supplements and that students should be given more education on phytotherapy.

1. INTRODUCTION

A new coronavirus disease (COVID-19) that broke out
in Wuhan, the capital of Hubei province of China, in
December 2019 and was defined by the International Virus
Taxonomy committee as Severe Acute Respiratory Syndrome
Coronavirus 2 (severe acute respiratory syndrome-related
coronavirus 2 /SARS-COV-2) has turned into a worldwide
pandemic (1). This new coronavirus or severe acute
respiratory syndrome coronavirus — 2 (SARS-CoV-2) has a
high level of transmissibility from person to person. The
World Health Organization (WHO) declared COVID-19 as a
pandemic disease on March 11, 2020 (2-4).

With the onset of the COVID-19 pandemic in our country,
the interest in herbal supplements has increased, because
the COVID-19 viral infection, like all other viral infections, has
been frequently on the agenda both on scientific platforms
and social media with the news that it affects people with
weak immune systems more. As a result, people have turned

to herbal supplements to keep their immune systems strong
during the pandemic, and they are increasingly using these
products. However, as we all know, herbal supplements do
not always prove beneficial; they can also cause unwanted
side effects (5).

The primary reasons why people use herbal supplements
include improving the body condition, treating existing
ailments, and avoiding drugs that are considered chemical
(6). However, some plants can also show extremely toxic
effects and cause unexpected side effects.

However, there is much less data on the interactions of plants
used for treatment in chemical drugs with other drugs used.
In this case, it is ignored that the preparation used may cause
other complications (7). It is also stated that plants produce
toxic substances to defend themselves. For this reason, the
use of herbal supplements alone or in combination with
other drugs may produce unexpected health outcomes.
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In recent years, individuals have resorted to herbal
supplements to cope with the health problems they
experience and maintain their general health status or
achieve a better level. The news circulating especially on
social media channels that some drugs are made from
herbal products and that herbal supplements are harmless
and even more effective increases the use of herbal
supplements (8).

COVID-19 initiates an inflammatory immune response.
The release of inflammatory cytokines in a person with
COVID-19 disease brings about a cytokine storm and immune
impairment, which is followed by acute respiratory distress
syndrome and multiple organ dysfunction (9,10). Therefore,
it may be helpful to adopt healthy eating habits and using
dietary or herbal supplements to support immunity and
defend the body against adverse outcomes (11-13). The
regulation of the immune function benefit from dietary and
herbal supplements, and these supplements control both
adaptive and innate immunity in many ways (14).

Dietary or herbal supplements have been stated to show
antiviral activity against multiple virus strains, including
human immunodeficiency virus, hepatitis B and C, herpes
simplex virus, influenza viruses, and earlier coronaviruses,
namely, SARS and MERS (15).

The use of herbal and dietary supplements has globally
increased significantly during the COVID-19 pandemic. They
are usually used alone or in combination with prescription
drugs (16-21). In a meta-analysis of seven randomized
controlled trials that investigated the effectiveness of
herbal remedies in COVID-19 symptoms, such as fever and
dry cough, it was reported that the use of herbal remedies
and prescription medications in combination shortened the
recovery time of these symptoms (16).

2. METHODS

2.1. Study Design and Data Collection

This study used a descriptive design and was carried out
in the spring semester of the 2020-2021 academic year. It
was conducted with 640 university students from Uskiidar
University, Faculty of Health Sciences and Health Vocational
Higher School, who agreed to participate in the research.
The students who refused to participate in the study or those
who submitted an incomplete questionnaire were excluded
from the study. The data was solely collected using the
Google Forms. The online questionnaire was then distributed
over electronic media (WhatsApp, Email) using a snowball
sampling method.

A total of 14 questions were asked in the questionnaire
applied to the volunteer participants. The questions on the
questionnaire were designed to measure the knowledge
and behaviors of university students toward rational use
of herbal supplement products in the COVID-19 Pandemic.
The questionnaire is designed by in the light of our previous

studies about Rational Drug Use (22,23). In the questionnaire,
the students were asked about their age, the department
they are studying in, whether they regularly use prescription
drugs, whether they use herbal supplements during their
illness, whether they use herbal supplements to protect
themselves from diseases during the COVID-19 process, who
they get supportfrom whenthey are sick, herbal supplements,
and when they are sick. It was asked whether they benefited
from supports or drugs, whether they benefited from herbal
support recommendations for protection from COVID-19 in
internet publications and social media, and whether they had
knowledge about the side effects of herbal supplements. In
addition, they were asked to whom they applied first in such
a situation. In addition, the participants were asked whether
they had received pharmacology training and whether they
had taken courses on medicinal herbal products and whether
they had COVID-19 infection. Responses collected through
Google forms were evaluated statistically.

2.2. Ethical Considerations

Uskiidar University’s Non-Interventional Research Ethics
Committee approved (Decision No: 61351342/MAY 2021-
44) the protocol of the present study and conducted within
the framework of the Helsinki Declaration principles. Written
and verbal consent of the individuals participating in the
study was obtained after informing them about the purpose
of the study.

2.3. Statistical Analysis

Within the scope of the research, the knowledge and
attitudes of university students towards the rational use
of herbal supplements and the use of herbal supplements
during the COVID-19 pandemic were investigated. The
items on the questionnaire prepared for this purpose were
analyzed by using frequency and percentage distributions, as
well as bivariate chi-square analysis.

3. RESULTS

Table 1 presents some descriptive characteristics of the
students participating in the study. The mean age was
21.334£3.73. It was determined that 15.5% of them were from
the Faculty of Health Sciences and 84.5% from the Health
Vocational Higher School and that 22.7% of them had had
COVID-19 viral infection. Also, 75.5% of these students had
taken pharmacology courses, and 46.3% had taken courses
related to medicinal plants along with pharmacology.

Table 2 presents the findings of the chi-square analysis
conducted to compare the use of herbal supplements and
knowledge and attitudes towards using herbal supplements
by gender.

The comparison of the use of herbal supplements by gender
indicated a significant difference in terms of using them for
colds (x2= 30.289, p< .05), before COVID-19 (x2= 7.182, p<
.05), and as primary option against diseases (x2= 7.129, p<
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.05). When the percentage distributions of these variables
with significant differences were examined, it was found that
42.47% of the males and 60.32% of the females used herbal
supplements for colds and that 31.51% of the males and
43.93% of the females used them before COVID-19. While
the majority of the males (52.74%) used medication against
diseases, the majority of the females (59.72%) turned to
herbal supplements.

Table 1. Distribution of the participants’ socio-demographic data

Age (Mean
0,
n i +SD)
Gender Male 146 22.8 22.10+£3.97

Female 494 772 21.10+3.63
School Faculty of Health 99 155  20.81+2.84

Sciences ' D

Health Vocational

+

Higher School 541 845 21.42+387
Status of having  Yes 145 227 21.59+4.12
had COVID-19

No 495 773 21.25+3.61
Pharmacology ~ Yes 483 755  21.29+3.32
education

No 157 245 21.43+4.78
Medicinal plants  Yes 296 463  21.58+3.96
education

No 344 538 21.11+3.52
Total 640  100.0 21.33+3.73

SD: standard deviation

Regarding the comparison of knowledge and attitudes
toward using herbal supplements by gender, there was a
significant difference between genders in terms of sources
of information about herbal supplements (x2= 8.101,
p< .05) and having knowledge about the side effects of
herbal products (x2= 18.238, p< .05). When the percentage
distributions of these variables with significant differences
were examined, it was found that males and females mainly
learned about herbal supplements from the Internet, and
this rate was 43.84% for males and 34.01% for females.
The majority of the males and females knew that herbal
products could have side effects, and this rate was 38.36%
in males and 48.99% in females. While the females used the
Internet less as a source of information compared to males,
they had more information about the side effects of herbal
products.

Table 4 shows the findings of the chi-square analysis
conducted to compare the use of herbal supplements and

knowledge and attitudes toward using these supplements
according to the status of having had the COVID-19 disease.
While there was no significant difference in the knowledge
and attitudes of the participants towards using herbal
supplements according to the status of having had the
COVID-19 disease (p> .05), a significant difference was found
according to the variable of using herbal supplements during
the COVID-19 process, which is one of the herbal supplement
usage variables (x2=11.170, p< .01). Also, 53.10% of the
participants who had had COVID-19 and 37.58% of those
who had not had the disease were found to use herbal
supplements.

Table 6 presents the findings of the chi-square analysis
conducted to compare the use of herbal supplements and the
knowledge and attitudes towards using herbal supplements
according to the status of having received education on
medicinal plants.

According to the status of having received education on
medicinal plants, there was a significant difference in
the variable of using herbal supplements for colds (x2=
6.800, p< .05), which is one of the variables of using herbal
supplements. When the percentage distributions of these
variables, which showed a significant difference, were
examined, it was found that the majority of the participants
who had and had not received education on medicinal plants
used herbal supplements for colds, 23.99% of those who had
received education ob medicinal plants and 32.85% of those
who had not were found to sometimes use medicinal plants.

According to the status of having received education on
medicinal plants, there was a significant difference in
the variables of primary sources of information about
herbal supplements (x2= 28.139, p< .001) and primary
sources of information on problems related to herbal
supplements (x2= 24.650, p< .001), which are among
the variables of knowledge and attitudes towards using
herbal supplements. When the percentage distributions
of the variables that showed a significant difference were
examined, the majority of the participants who had received
education on medicinal plants were found to mostly turn to
the Internet (34.80%) and pharmacists (34.12%) for using
herbal supplements, whereas those who had not received
education on medicinal plants mostly got information from
the Internet (37.50%) and doctors (36.05%). When the
primary sources of information regarding the problems
related to herbal supplements were examined, 49.32%
of those who had received education on medicinal plants
primarily consulted doctors, and the rate of participants
primarily consulting a doctor among those who had not
received education on medicinal plants was 59.01%.
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Table 2. Comparison of the use of herbal supplements and the knowledge and attitudes towards using herbal supplements by gender

Gender
Total (n=640)

Male (n=146) Female (n=494)
f f % f %

Status of Using Herbal Supplements

Using herbal supplements for colds Yes 62 42.47 298 60.32 360 56.25 30.289 0.000
Sometimes/ Not sure 42 28.77 142 28.74 184 28.75
No 42 28.77 54 10.93 96 15.00

Using herbal supplements before COVID-19 Yes 46 31.51 217 4393 263 41.09 7.182 0.007
No 100  68.49 277 56.07 377 5891

Using herbal supplements during COVID-19 Yes 51 34.93 212 4291 263  41.09 2967 0.085
No 95 65.07 282 57.09 377 5891

Primary option against diseases Herbal supplement 69 47.26 295 59.72 364 56.88 7.129 0.008
Medication 77 52.74 199 40.28 276 43.13

Knowledge and Attitudes Towards Using Herbal Supplements

Primary sources of information about herbal Friends 15 10.27 36 7.29 51 7.97 8.101 0.044

supplements Doctors 40 27.40 158 3198 198  30.94
Pharmacists 27 18.49 132 26.72 159 24.84
Internet 64 43.84 168 34.01 232 36.25

Relying on herbal products recommended on Yes 8 5.48 31 6.28 39 6.09 0.173 0.917

the Internet and social media to protect against Sometimes 65 44.52 223 4514 288  45.00

CovID-19 No 73 5000 240 4858 313 4891

Knowing about the side effects of herbal products Yes 56 38.36 242 4899 298  46.56 18.238 0.000

Somewhat/ Not sure 50 34.25 189 38.26 239 37.34

No 40 27.40 63 12.75 103  16.09
Primary sources of information on problems related  Family 20 13.70 71 14.37 91 1422  1.067 0.785
to herbal supplements Doctors 81 55.48 268 5425 349 5453

Pharmacists 20 13.70 82 16.60 102  15.94

Internet 25 17.12 73 14.78 98 15.31

X2 Pearson chi-square value, f: frequency, p: probability value
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Table 3. Comparison of the use of herbal supplements and knowledge and attitudes towards using these products according to students’
schools

School

Faculty of Health Al o] Total (n=640)

Higher School
(n=541)
f % f )

Sciences (n=99)

Status of Using Herbal Supplements

Using herbal supplements for colds Yes 57 57.58 303 56.01 360 56.25 3.619 0.164
Sometimes/ Not sure 33 33.33 151 27.91 184 28.75
No 9 9.09 87 16.08 96 15.00
Using herbal supplements before COVID-19  Yes 46 46.46 217 40.11 263 41.09 1.396 0.237
No 53 53.54 324 59.89 377 58.91
Using herbal supplements during COVID-19 Yes 44 44.44 219 40.48 263 41.09 0.543 0.461
No 55 55.56 322 59.52 377 58.91
Primary option against diseases Herbal supplement 62 62.63 302 55.82 364 56.88 1.579 0.209
Medication 37 37.37 239 44.18 276 43.13
Knowledge and Attitudes Towards Using Herbal Supplements
Primary sources of information about herbal  Friends 13 13.13 38 7.02 51 7.97 5123 0.163
supplements Doctors 32 32.32 166 30.68 198 30.94
Pharmacists 20 20.20 139 25.69 159 24.84
Internet 34 34.34 198 36.60 232 36.25
Relying on herbal products recommended Yes 2 2.02 37 6.84 39 6.09 3.514 0.173
on the Internet and social media to protect Sometimes 48 48.48 240 44.36 288 45.00
against COVID-19 No 49 4949 264 4880 313 4891
Knowing about the side effects of herbal Yes 49 49.49 249 46.03 298 46.56  3.123 0.210
products Somewhat/ Not sure 40 40.40 199 36.78 239 37.34
No 10 10.10 93 17.19 103 16.09
Primary sources of information on problems  Family 19 19.19 72 13.31 91 1422 5.786 0.123
related to herbal supplements Doctors 57 57.58 292 53.97 349 54.53
Pharmacists 9 9.09 93 17.19 102 15.94
Internet 14 14.14 84 15.53 98 15.31

X2: Pearson chi-square value, f: frequency, p: probability value
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Table 4. Comparison of the use of herbal supplements and knowledge and attitudes towards using these supplements according to the status
of having had the COVID-19 disease

Status of having had COVID-19
Total (n=640)

Yes (n=145) No (n=495)
f f f %

Status of Using Herbal Supplements

Using herbal supplements for colds Yes 90 62.07 270 54.55 360 56.25 4.714 0.095
Sometimes/ Not sure 41 28.28 143 28.89 184 28.75
No 14 9.66 82 16.57 96 15.00
Using herbal supplements before COVID-19  Yes 64 44.14 199 40.20 263 41.09 0.718 0.397
No 81 55.86 296 59.80 377 58.91
Using herbal supplements during COVID-19  Yes 77 53.10 186 37.58 263 41.09 11.170 0.001
No 68 46.90 309 62.42 377 58.91
Primary option against diseases Herbal supplement 84 57.93 280 56.57 364 56.88 0.085 0.770
Medication 61 42.07 215 43.43 276 43.13
Knowledge and Attitudes Towards Using Herbal Supplements
Primary sources of information about herbal Friends 17 11.72 34 6.87 51 7.97 3.753 0.289
supplements Doctors 43 29.66 155 3131 198 30.94
Pharmacists 33 22.76 126 25.45 159 24.84
Internet 52 35.86 180 36.36 232 36.25
Relying on herbal products recommended Yes 10 6.90 29 5.86 39 6.09 2.837 0.242
on the Internet and social media to protect Sometimes 73 50.34 215 43.43 288 45.00
against COVID-19 No 62 4276 251 5071 313 4891
Knowing about the side effects of herbal Yes 62 42.76 236 47.68 298 46.56 1.090 0.580
products Somewhat/ Not sure 58 40.00 181 36.57 239 37.34
No 25 17.24 78 15.76 103 16.09
Primary sources of information on problems Family 22 15.17 69 13.94 91 1422 3.548 0.315
related to herbal supplements Doctors 79 54.48 270 5455 349 5453
Pharmacists 17 11.72 85 17.17 102 15.94
Internet 27 18.62 71 14.34 98 15.31

¥2: Pearson chi-square value, f: frequency, p: probability value
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Table 5. Comparison of the use of herbal supplements and knowledge and attitudes towards using these supplements according to the status
of having received pharmacology education

Having received

pharmacology education Total

(n=640)

Yes (n=483) No (n=157)
f % f % f %

Status of Using Herbal Supplements

Using herbal supplements for colds Yes 273 56.52 87 55.41 360 56.25 0.830  0.660
Sometimes/ Not sure 135 2795 49 31.21 184 28.75

No 75 1553 21 1338 96 15.00

Using herbal supplements before COVID-19 Yes 199 4120 64 40.76 263 41.09 0.009 0.923
No 284 58.80 93 59.24 377 58091

Using herbal supplements during COVID-19 Yes 196 40.58 67 42.68 263 41.09 0.215 0.643
No 287 59.42 90 57.32 377 5891

Primary option against diseases Herbal supplement 279 57.76 85 54.14 364 56.88 0.634 0.426
Medication 204 4224 72 4586 276 43.13

Knowledge and Attitudes Towards Using Herbal Supplements

Primary sources of information about herbal supplements Friends 35 725 16 1019 51 797 9991  0.019
Doctors 141 29.19 57 36.31 198 30.94
Pharmacists 134 27.74 25 1592 159 24.84
Internet 173 3582 59 3758 232 36.25

Relying on herbal products recommended on the Internet and Yes 28 580 11 7.01 39 6.09 0.303 0.859

social media to protect against COVID-19 Sometimes 218 4513 70 4459 288 45.00
No 237 49.07 76 4841 313 4891

Knowing about the side effects of herbal products Yes 233 4824 65 41.40 298 46.56 2.265 0.322

Somewhat/ Not sure 174 36.02 65 41.40 239 37.34

No 76 15.73 27 17.20 103 16.09
Primary sources of information on problems related to herbal Family 64 1325 27 1720 91 1422 9.612  0.022
supplements Doctors 258 53.42 91 5796 349 5453

Pharmacists 89 1843 13 828 102 15.94

Friends 72 1491 26 16.56 98 1531

X2 Pearson chi-square value, f: frequency, p: probability value
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Table 6. Comparison of the use of herbal supplements and the knowledge and attitudes towards using herbal supplements according to the
status of having received education on medicinal plants

The status of having received education
on medicinal plants Total (n=640)

Yes (n=296) No (n=344)
f f % )

Status of Using Herbal Supplements

Using herbal supplements for Yes 174 58.78 186 54.07 360 56.25  6.800 0.033
colds Sometimes/ Not sure 71 23.99 113 32.85 184  28.75
No 51 17.23 45 13.08 96 15.00
Using herbal supplements before Yes 122 41.22 141 40.99 263 41.09  0.003 0.953
CovID-19 No 174 58.78 203 59.01 377 58.91
Using herbal supplements during  Yes 116 39.19 147 42.73 263 41.09 0.825 0.364
COVID-19 No 180 60.81 197 57.27 377 58.91
Primary option against diseases ~ Herbal supplement 177 59.80 187 54.36 364 56.88 1.917 0.166
Medication 119 40.20 157 45.64 276 43.13
Knowledge and Attitudes Towards Using Herbal Supplements
Primary sources of information Friends 18 6.08 33 9.59 51 7.97 28.139  0.000
about herbal supplements Doctors 74 25.00 124 36.05 198 30.94
Pharmacists 101 34.12 58 16.86 159 24.84
Internet 103 34.80 129 37.50 232 36.25
Relying on herbal products Yes 22 7.43 17 4,94 39 6.09 1.802 0.406
recommended on the Internet  Sometimes 133 44,93 155 45.06 288 45.00
and social media to protect No 141 4764 172 5000 313 4891
against COVID-19
Knowing about the side effects of Yes 152 51.35 146 42.44 298 46.56 5.083 0.079
herbal products Somewhat/ Not sure 101 3412 138 4012 239  37.34
No 43 14.53 60 17.44 103 16.09
Primary sources of information ~ Family 37 12.50 54 15.70 91 14.22  24.650 0.000
on problems related to herbal  Doctors 146 4932 203  59.01 349 5453
supplements Pharmacists 70 23.65 32 9.30 102 15.94
Friends 43 14.53 55 15.99 98 15.31

X2: Pearson chi-square value, f: frequency, p: probability value
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4. DISCUSSION

Herbal supplements are consumed unconsciously because
they are not in the prescription drug group. Although
people who have not received health education do not have
enough information about herbal supplements, their posts
on the Internet and social media endanger human health.
At the same time, some plants are shown as healing and
miraculous plants by herbalists, which increases the demand
for herbal supplements. With the onset of the COVID-19
pandemic, the use of herbal supplements has become more
widespread with the increase in posts that they have positive
effects on the immune system. In our study, we investigated
whether university students in the field of health used herbal
supplements rationally and their knowledge levels on this
subject. A similar study was conducted by Blyiker SM at
Uskiidar University Faculty of Health Sciences in 2020 on
rational antibiotic use, and as a result of the study, although
most of the participants had enough knowledge about
rational antibiotic use (RAU), it was found that the majority
of them needed more education on rational drug use (RDU)
and RAU and that most of them wanted to treat diseases with
alternative treatments (22). Also, Blyiker SM et al. (2018)
studied the effect of the pharmacology education received
by the students of the Pharmacy Services Technician program
in the same university on their RDU attitudes and found that
the students had enough level of knowledge on RDU (23). In
a study conducted by Aldwihi Leen A. et al. in Saudi Arabia,
the use of herbal supplement products before and after the
COVID-19 pandemic was investigated, and it was observed
that the use of herbal supplements increased significantly
during the pandemic process (4). The present study was
conducted with the participation of health students, and
the demographic characteristics of the students, their status
of having had COVID-19 viral infection, whether they used
herbal supplements during the pandemic process, whether
they had received education on pharmacology and medicinal
plant products, and the information sources they consulted
while using these supplements were investigated. The results
of the study indicated that while the majority of the males
(52.74%) used medications against diseases, the majority
of the females used herbal supplements (59.72%). While
the males and females obtained information about herbal
supplements from the Internet most, this rate was 43.84%
in males and 34.01% in females. However, while the majority
of the males and females knew that herbal products might
have side effects, this rate was 38.36% in males and 48.99%
in females. In other words, females used the Internet less as
a source of information compared to males, and they knew
more about the side effects of herbal products. Also, 53.10%
of the participants who had had COVID-19 and 37.58% of
those who had not had COVID-19 used herbal supplements.
As the results of the study suggest, having had the COVID-19
infection increased the interest in herbal supplements. When
the participants who had and had not received education on
pharmacology and medicinal plants were compared, it was
determined that those who had received education on these
subjects consulted doctors and pharmacists more than those

who had not. It was found that the students’ confidence in
herbal supplements recommended for protection against
COVID-19 on the Internet and social media was at a low level.
These results show us that it is extremely important for health
students to receive pharmacology education on rational use
of herbal supplements and medicinal plant supplements.

5. CONCLUSION

In this study, we investigated the status of having had
COVID-19 viral infection, use of herbal supplements, the
status of having received education on pharmacology and
medicinal plant products, the sources of information used
before using herbal supplements, and the effects of the
Internet and social media on the use of herbal supplements.
In conclusion, it was found that the students exhibited a
rational approach to herbal supplements since they were
studying health sciences and they had received education
on pharmacology and medicinal plant products. As a result
of the study, it is thought that provision of students with
more information on phytotherapy within the targeted
pharmacology education and supporting pharmacology
courses with seminars to be given in the field of phytotherapy,
if necessary, will be effective in the rational use of herbal
supplements and prevent health problems that may occur as
a result of some disinformation via the Internet and social
media.

Since bivariate chi-square analysis allows examining the
relationship between two categorical variables, this analysis
was used in the examination of the study data. With the
chi-square analysis, the knowledge and attitudes of the
participants towards the rational use of herbal supplements
and the use of herbal supplements were compared according
to their gender, school, the status of having had COVID-19,
and status of having received education on pharmacology
and medicinal plants. The analyses were conducted on the
IBM SPSS Statistic 22 software package and the level of
significance was determined as a = 0.05
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ABSTRACT

Obijective: Odontogenic infections are one of the most common pathologies in the oral and maxillofacial regions. The spread of odontogenic
infections after unsuccessful or late treatment can lead to serious complications. The aim of this study is to examine the epidemiological
features and treatment management of patients with odontogenic facial abscesses.

Methods: This retrospective study included 88 patients with odontogenic facial area abscesses treated at Afyonkarahisar health sciences
university, faculty of dentistry’s maxillofacial surgery clinic between 2019-2021. The socio-demographic, socio-economic characteristics and
clinical examination findings of the patients and treatment methods for odontogenic abscess were analyzed comprehensively. Data were
evaluated using SPSS-20 and the level of significance was set at p <.05.

Results: In the two-year period between 2019 and 2021, 88 patients (44 male and 44 female, mean age was 39.72+16.42) were treated for
diffuse facial infections of odontogenic origin. The most commonly involved area was the submandibular area (38.6%), the most affected
tooth was mandibular 1% molar and mandibular 3™ molars (18.2%), and the most common cause was dental caries (65.90%). Incision and
drainage were performed in half of the patients (36.4% intraoral, 13.6% extraoral). The most commonly used drugs were clindamycin (36.4%),
amoxicillin-clavulanate, and ornidazole combination (27.3%).

Conclusion: The results of this study confirm that odontogenic abscesses can heal without complications with timely and effective basic
interventions such as incision and drainage. In this study, successful results were obtained with the parenteral clindamycin, and a combination

of oral amoxicillin-clavulanate and ornidazole in the treatment of odontogenic abscesses.

Keywords: Epidemiological analysis, facial area abscess, odontogenic infection, treatment management.

1. INTRODUCTION

Odontogenic infections are one of the most prevalent
pathologies in the oral and maxillofacial regions. Caries or
nonvital teeth, postoperative infections, pericoronitis, and
periodontal diseases can cause odontogenic infections (1).
Odontogenic infections are usually self-limiting and localized,
but can sometimes develop into devastating polymicrobial
infections that rapidly spread from the facial cavities or deep
planes of the neck into the mediastinum, pleural cavities,
and pericardium (2,3). Serious complications following
odontogenic infection are uncommon, thanks to modern
diagnosis and treatment, and only occur where predisposing
factors are present (4). Predisposing factors for odontogenic
infections include long-term diabetes mellitus, radiation
therapy, chemotherapy, Human Immunodeficiency Virus
(HIV) infection, immunosuppression drug use, and chronic
alcohol abuse (5,6). The spread of odontogenic infection, as
well as the patient’s decreased immune competence, may be
caused by specific virulence and synergistic effects of aerobic
and anaerobic microorganisms (7).

Odontogenic infections can vary in severity from minor
localized infections to severe, life-threatening infections
(8). A mortality rate ranging from 10% to 40% after an
odontogenic infection has been recorded in the pre-antibiotic
era. The prognosis of odontogenic infections has greatly
improved since the advent of antibiotics. However, with the
elimination of the odontogenic focus, surgical incision and
drainage remain the basis of treatment (9). Most patients
recover completely after adequate surgical treatment with
appropriate antibiotics administration and removal of the
odontogenic focus (10). The spread of odontogenic infections
after unsuccessful or late treatment can lead to serious
complications such as necrotizing mediastinitis, necrotizing
fasciitis, septic shock, multiorgan failure, and death (11).

The treatment of odontogenic abscesses follows a universally
accepted protocol that involves the elimination of the reason,
abscess drainage, and antibiotic therapy. The treatment of
serious odontogenic infections necessitates early detection
and an interdisciplinary approach. According to Flynn (12),

Clin Exp Health Sci 2023; 13: 58-66
ISSN:2459-1459

Copyright © 2023 Marmara University Press
DOI: 10.33808/clinexphealthsci.994256

&8

Content of this journal is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.


https://orcid.org/0000-0002-7902-9601

Facial Space Infections of Odontogenic Origin

| Original Article |

the basic principles in the management of odontogenic
abscesses are: 1) determining the severity of the infection,
2) evaluation of the patient’s body defense mechanisms, 3)
early determination of whether the patient can be treated by
a general dentist or to be referred to an oral and maxillofacial
surgeon, 4) eliminating the cause of the infection with
endodontic treatment or removing the tooth that caused the
infection, 5) abscess or in the case of cellulitis, incision and
drainage, if necessary culture and antibiotic sensitivity test,
6) medical support of the patient, 7) appropriate antibiotic
prescription and appropriate antibiotic management, and
8) frequent evaluation and follow-up of the patient. Early
diagnosis, control of the airway, and rapid surgical treatment
are very important in the treatment of an odontogenic
abscess (13). The aim of this study is to comprehensively
examine the epidemiological characteristics and treatment
management of patients with odontogenic facial abscesses.

2. METHODS

This retrospective study was carried out on patients with
odontogenic facial abscess of odontogenic origin at the
department of oral and maxillofacial surgery, faculty of
dentistry, Afyonkarahisar health sciences university, between
January 1, 2019, and December 31, 2020. The study was
approved by the Afyonkarahisar health sciences university,
clinical research ethics committee (2020/13 — 504) and was
conducted in accordance with the principles of the Helsinki
Declaration.

Eighty-eight patients who were evaluated using diagnosis
and follow-up forms prepared for patients with odontogenic
abscess were included in the study. Clinical, laboratory, and
radiological file records of the patients were examined. Thise
form included the patient’s socio-demographic data, socio-
economic data, the patient’s medical history, symptoms,
clinical examination findings, radiological findings, drug
therapy, surgical treatment processes, and follow-up
findings (see form example in appendix 1). Patients with
non-odontogenic facial area abscesses and patients with
incomplete patient file records were excluded from the study.

Statistical analysis of the data was performed using version
20 of the SPSS statistical program (SPSS Inc, Chicago, IL,
USA). Mean and standard deviation values were given in the
descriptive statistics of continuous data, and number and
percentage values were given in nominal data. The normal
distribution of data was evaluated using the Kolmogorov
Smirnov test. Continuous data that were found to fit
normal distribution were analyzed by student’s t-test. When
comparing categorical variables, Fisher’s exact test was
employed. A p-value below 0.05 was considered significant.

3. RESULTS

3.1. Sociodemographic and Socioeconomic Characteristics

Between 2019 and 2020, 88 patients, 44 male, and 44 female,
were admitted to the oral and maxillofacial surgery clinic

due to odontogenic-induced facial area abscesses. The age
range of the patients was between 12 and 67 (mean age was
39.72+16.42). The majority of patients (40.9%) were aged
50-59 years (Figure 1). When the participants were examined
in terms of educational status, high school graduates were
in the majority (36.4%), followed by secondary and primary
school graduates. When the occupations of the participants
are examined, the largest group is housewives (31.8%) and
workers (27.3%). Most of the participants (77.3%) were
married. 72.7 % of the participants lived in cities, and in total,
54.5% of the participants had their own homes. Most of the
participants (%63.6) had a monthly income between 2.000
and 4.000 TL. When the participants were examined in terms
of the number of children, those with two children (40.9%)
constituted the largest group (Table 1).

Table 1. Socio-demographic and socio-economic characteristics

n %

Gender

Female 44 50

Male 44 50
Education Status

illiterate 4 45

Primary school 24 27.5

Secondary school 24 27.5

High school 32 36.4

University 4 4.5
Working status

Student 12 13.6

Housewife 28 31.8

Farmer 4 4.5

Self employment 8 9.1

Worker 24 27.3

Civil servant 12 13.6
Marital status

Married 68 77.3

Single 20 22.7
Place of residence

City 64 72.7

Village 24 27.3
Living place

Own house 48 54.5

House for rent 16 18.2

Country house 24 27.3
Monthly income

<2000 TL 24 27.3

2.000-4.000 TL 56 63.6

4000-6.000 TL 8 9.1
Number of children

No children 20 22.7

One child 8 9.1

Two children 36 40.9

Three children 20 22.7

More than three children 4 4.5
Total 88 100
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Figure 1. Distribution of the age ranges of the participants

Table 2. Clinical characteristics of the participants

3.2. Clinical Signs and Symptoms

The clinical characteristics of the participants were given
in Table 2. Forty-point nine percent of the participants had
at least one systemic disease in this study. It was observed
that the oral hygiene status of the patients was generally
poor. Thirty-one point eight percent of the patients did not
brush their teeth even once a day and 40.9% of them were
smokers. Thirty-one point eight percent of the patients
applied on the 2" day of their symptoms. Only 13.6% of the
patients applied directly to the oral and maxillofacial surgery
clinic. 72.7% of diffuse facial area abscesses were acute.
When the underlying pathology of odontogenic abscesses
was examined, dental caries (65.9%), pericoronitis (15.9%),
and post-endodontic causes (10.22%) were the top three.
The most involved facial spaces were submandibular
(38.6%) and fossa canina (22.7%) respectively (Figure
2). When the teeth causing odontogenic abscess were

Presence of systemic disease examined, mandibular 1% molar teeth and mandibular 3™
Yes 36 40.9 molars were in the first place with a rate of 18.2%, followed
No 52 59.1 by maxillary canine teeth and mandibular 2" molars with

Brushing frequency 13.6%. (Figure 3). The most common symptoms in patients
<Once / day 23 318 with odontogen.ic abscess were swel!ing (1(?0%), pain
Once / day 36 209 (77'27%)f and trismus (63.63%) respectively (Figure 4). In
Twice / day 24 273 most patients, most of these symptoms occurred together.

Smoking
Yes 36 40.9
No 52 59.1

Duration of symptoms in days
1 day 4 4,5
2 days 28 31,8
3 days 16 18,2
4 days 4 4,5
5 days 16 18,2
7 days 8 9,1
>10 days 12 13.5

Referral source
No (Direct application) 12 13.6
Family doctor 12 13.6
Emergency clinic 8 9.1
Dental practitioner 40 45.5
Other clinics 8 9.1
Application to multiple locations 8 9.1

Prognosis
Acute 64 72.7
Chronic 24 27.3

Underlying dental pathology
Caries 58 65.9 " : " . " 5 ‘, :
Post-endodontic 9 10.22 A@ff’o‘ @‘I“& & o o & {\"“’& '}6‘0\’& b@"\é b&"\é ‘biv“‘oo
Pericoronitis 16 15.9 A P S L
Post-extraction 4 4.54 < ¥ ¢ > \&q’o qﬁg) 05@ og @Qé

X K KL < S
Cysts 2 2.27
Periimplantitis 1 1.13
Total 88 100 Figure 3. Percentage of involved teeth in the odontogenic infections
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120 There was no significant relationship between fistula and
100 trismus status and the age of the patients (p=.932 and p=
e 420, respectively). In addition, no statistically significant
g0 | 7727 relationship was found between fistula and trismus status
63,63 and systemic disease status in patients (p=.262 and p=.397,
60 | respectively).
40,9
40 1 27.27 Table 3. Treatment methods and drugs used in odontogenic abscesses
22,72
20 | Treatment management n %
I 2t Medication 88 100
o ' ‘ ' Incision and drainage 44 50
Pain Swelling  Trismus  Fistula  Disability =~ Fever Dysphagia Intraoral incision 32 364
Figure 4. Percentage distribution of odontogenic abscess signs and Extraoral incision 12 13.6
symptoms. Other treatments
Tooth extraction 56 63.6
Endodontic treatment 24 27.3
3.3. Treatment Management ERIENERE g EA
) ) ) ) Treatment modality
Tre?tment methods app!led t? patients with 'odontc.)g'en!c Outpatient treatment 85 9.6
facial abscesses Wﬁredglvenllln Table 3. W~hIIT antibiotic Inpatient treatment 3 34
treat.mfent W?s Z':l[:')p led to a' patients, surg'lca' treatment Antibiotics and analgesics used in treatment
consisting of incision and drainage was applied in half. The Antibiotic drugs
incisions were performed intraorally in 36.4% of patients, -
. . . . Amoxicilin-clavulanate 6 6.8
and extra orally in 13.6% of patients. A drain was placed in - -
. . . L Clindamycin 32 36.4
the majority of patients who underwent drainage by incision, SeTurolsi 2 25
and the drain was removed 48 hours later. In addition to eur? AS.'m - :
. Amoxicilin-clavulanate +ornidazole 24 27.3
these treatments, the teeth responsible for abscesses were =
extracted in 63.6% of patients, and root canal treatment Ampcum-s'ulbactam — _ 2 23
was applied to these teeth (especially canine teeth) in 27.3% Cllndam’ycm and Arn’oxmllm—clavulanate +ornidazole | 20 22.7
of patients. After root canal treatment, these teeth were Analgesics and anti-inflammatory drugs
followed for possible apical surgery indication. In 9.1% of the Deksketoprofen 14 15.9
cases, curettage was applied to the alveolar socket. Diklofenak 36 409
. . o Flurbiprofen 8 91
Patlent-s . were treated with broad-—spectrum antlblptlcs, Naproksen sodyum 16 182
no antibiogram test was performed in any of the patients. Etodolak 12 136
Clindamycin was administered parenterally in 36.4% of the 7
tient hil binati ¢ icillin-cl ; Ibuprofen 2 23
n mbination m n- n
patients, while a combination of amoxicillin-clavunate, Total 88 | 100.0

and ornidazole was administered in 27.3%. In 22.7% of the
patients, treatment with clindamycin was started first in
the acute period and then continued with a combination of
amoxicillin-clavulanate and ornidazole. When analgesic and
anti-inflammatory preferences were examined, it was seen
that parenterally administered diclofenac was the first choice
(40.9%). This was followed by orally administered naproxen
sodium (18.2%), dexketoprofen (15.9%), and etodolac
(13.6%). Almost all of the patients (96.6%) were treated on
an outpatient basis. Infection was more severe in three of
the patients, and they were hospitalized to closely monitor
the patient’s systemic condition. All patients were treated
without any problems, and no death or serious complications
occurred.

In this study, it was investigated whether there is a relationship
between the age and systemic disease status of the patients,
the prognosis of odontogenic abscesses, and some clinical
findings(fistula and trismus). In the study, it was observed
that the age and systemic disease status of the patients
were not associated with the prognosis of odontogenic
abscess (acute/chronic) (p= .853 and p= .206, respectively).

4. DISCUSSION

Odontogenic abscesses, which are frequently seen in the
maxillofacial region, heal without significant complications
when treated quickly and correctly. General treatment
principles in odontogenic infections include elimination of
the cause, drainage of the abscess, and the use of effective
antibiotics. When odontogenic infections are not treated in a
timely manner, they pose significant health risks for patients
and bring serious costs to the health system. In this study,
facial area abscesses of odontogenic origin were evaluated
retrospectively in terms of general epidemiological features,
etiological risk factors, clinical features, and treatment
approaches.

Odontogenic abscesses have been observed at mild (14) or
significantly (15) higher levels in men than women in previous
studies. Sanchez et al. (1) reported that both genders are
affected equally. In this study, men and women were equally
affected. In the studies of Igoumenakis et al., (16,17) the
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mean age of the patients applied for odontogenic infection
was found to be 40.8 and 39.1. Similarly, in this study, the
average age was found to be 39.72. Poor oral hygiene is
linked to an increased risk of odontogenic infections (16).
Also, low socioeconomic status is often related to poor oral
health (9). The oral hygiene of the patients in this study was
poor. More than one-third of the patients stated that they
did not brush their teeth, while only about one-third stated
that they brushed twice a day. About a third of the patients
had an income below the minimum living wage (2.825 TL),
while 63.6% had an income just above the minimum wage.
The smoking rate was quite high in patients (40.9%). These
findings show that patients with odontogenic abscesses have
low socio-economic status and poor oral hygiene.

It has been emphasized that systemic diseases, especially
diabetes, are predisposing factors for odontogenic infections
and may complicate the treatment process (18). Forty point
nine percent of the participants had at least one systemic
disease in this study. Hypertension, coronary artery disease,
diabetes, osteoporosis, and rheumatic joint diseases were
among the most common diseases. Four patients were
receiving chemotherapy and radiotherapy for malignancy.
Two patients reported that they had a penicillin allergy
and 3 patients reported using corticosteroid drugs for
various reasons. Mathew et al. have shown that diabetes
mellitus increased the risk of odontogenic infection (19). A
retrospective study conducted in Turkey showed that the
presence of the systemic disease may increase the length of
hospital stay of patients (20). Consistent with the literature
in this study, the duration of treatment in patients with
diabetes and those receiving chemotherapy, radiotherapy,
and corticosteroids was longer than in other patients.

According to the literature, the most commonly infected
region is the submandibular space, followed by the buccal
and submental spaces (21). Katoumas et al. (22) reported
that 52.82% of cases with odontogenic abscess were seen
in the submandibular area, while Sanchez et al. (1) reported
it as 30.3%. In this study, the most affected area was the
submandibular area (38.6%), while the second most affected
area was the fossa canina region (22.7%). This was followed
by the buccal and submental area, again similar to the
literature. Published reports have shown that mandibular
molars are the most commonly included teeth in odontogenic
infections (3,23). In another study, lower third molars were
the most frequent reason of infection, followed by first and
second lower molars (22). Boffano et al. (24) reported that
the mandibular posterior teeth were the most commonly
included teeth and the submandibular area was the most
commonly involved area. Mandibular molars are a well-
known dental focus for odontogenic infections. Poor oral
hygiene is especially common in this region (1). Periapical
infections may spread to the submandibular or neighboring
parapharyngeal space since the root tips of the second and
third mandibular molars reach the mylohyoid muscle’s origin
(25). The parapharyngeal space is associated with the neck’s
major compartments anatomically (26). Inflammation in
the submandibular space can spread to the parapharyngeal

space, potentially obstructing the airway quickly and severely
(27). The most frequently affected teeth, according to
Sanchez et al. (1) were those in the lower posterior segments
(61.5%), followed by lower molars (26.6 %). The reason for
the occurrence of teeth in the posterior segment may be due
to the increasing technical difficulty of restorative treatments
in this area and less thorough oral hygiene in the posterior
regions of the oral cavity. Conversely, other studies have
found that lower molars are the most common causal teeth
(28,29). In this study, lower 1 molars and 3™ molars were
the most frequent causes of infection with a rate of 18.2%,
followed by maxillary canine and mandibular 2™ molars with
a rate of 13.6%.

The most common cause of odontogenic infections is a
necrotic pulp or a deep periodontal pocket (12). Sanchez et
al. (1) reported that the most common cause of infection was
dental caries (33.8%), followed by post-extraction infectious
processes and pericoronitis. Flynn et al. (30) reported decay
as the main etiologic factor (65%). Another common cause of
orofacial odontogenic infections is pericoronitis. In this study,
similar to the study of Flyn et al., dental caries was the main
etiological factor with a rate of 65.9%, followed by pericoronitis
(15.9%) and post-endodontic problems (10.22%).

Patients with odontogenic infections usually have marked
reactive facial swelling; trismus, dyspnea, dysphagia, and
are other frequent symptoms (27,30). Sanchez et al. (1)
reported that 35.1% of the patients had trismus alone, and
23.2% had trismus due to dysphagia. In this study, the most
common symptoms in patients with odontogenic abscesses
were swelling (100%), pain (77.27%), and trismus (63.63%).
Katoumas et al. (22) reported that only 15.7% of the patients
presented within first day, as in the literature, the majority
of them presented in the delayed period. In this study, only
4.5% of the patients presented within the first day, while
the majority arrived within the second day. While 13.6% of
the patients applied directly, the majority were referred by
dentists (45.5%) or other medical practitioners. All of the
cases were referred to our clinic by another physician or
dentist without incision and drainage. Dyspnoea, dysphagia,
very high fever (38.3°C and above), and severe trismus
for at least four days can be considered basic criteria for
hospitalization (8). In this study, almost all of the patients
were treated on an outpatient basis, only three patients
had feeding problems due to severe trismus, high fever, and
dysphagia, so they were treated in the hospital. The patients
were closely monitored and all patients recovered smoothly.

Incision and drainage constitute one of the most important
major management principles in the management of
odontogenic infections. According to the literature, surgical
drainage is required in 10-83% of all cases. Sanchez et al. (1)
reported that the causative tooth was extracted in 61.8% of
the cases, and abscess drainage was performed in 22.9%.
Katoumas et al. (22) reported that the incision was made
intraorally in 58.9% of the patients, extraoral in 34.3% and
combined intraoral and extraoral in 6.8%. They also reported
that 85.3% of the responsible teeth were removed without
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delay and 3.9% had root canal treatment. In this study, surgical
treatment consisting of incision and drainage was applied to
half of the patients The incisions were performed intraorally
in 36.4% of patients, and extra orally in 13.6% of patients.
In addition to these treatments, 63.6% of the patients had
the teeth responsible for abscess extracted, while 27.3%
received root canal treatment. If endodontic treatment or
extraction is not applied and incision and drainage are not
applied for the tooth responsible for odontogenic infection,
antibiotics cannot prevent the progression of the infection.
The penetration of the antibiotic into the infected area is
low. Furthermore, evacuating the infection decreases the
bacterial burden and changes the anaerobic condition in
the affected region created by anaerobic bacteria (8). A
commonly adopted but incorrect belief is that extracting
a tooth in a acute infection facilitates the dissemination of
the infection. Most dentists ignore that antibiotic therapy
plays an adjunct role and is not the primary treatment for
odontogenic infections (12).

Odontogenic infections are generally polymicrobial and have
a mixed bacterial flora in which anaerobes are more than
aerobes. Polymicrobial infections are more pathogenic than
mono infections due to bacterial synergism (31). Because of
the well-known structure of the underlying flora, the first
antimicrobial therapy for odontogenic abscesses is empirical
(31). Penicillin remains the empirical antibiotic of choice
for odontogenic abscesses because of its efficacy, low cost,
patient tolerance, and reduced side effects (21,31). It also
has broad antimicrobial activity against both aerobic and
anaerobic bacteria. Antibiotic resistance, on the other hand,
is @ major concern in the treatment of orofacial odontogenic
infections. Broad-spectrum penicillin regimens containing
clavulanate (or other lactamase inhibitors) have broadened
the antimicrobial spectrum. Parenteral extended-spectrum
cephalosporins, clindamycin and moxifloxacin have also been
advised for the treatment of odontogenic abscesses (31). The
treatment protocol used in our center includes amoxicillin-
clavulanate and ornidazole as the first choice of antibiotic
treatment for such diseases. In our clinic, the antibiotic
regimen used for odontogenic abscess patients is parenteral
clindamycin in cases of cellulitis, while it is a combination of
amoxicillin + clavulanate and Ornidazole in the chronic stage.
In this study, clindamycin (36.4%) and the combination of
amoxicillin + clavulanate and ornidazole (27.3%) were the
most preferred antibiotics. A combination of these two was
used in 22.7% of the cases. Katoumas et al. (22) reported that
67.5% of patients used sultamicillin (ampicillin + sulbactam)
and metronidazole, while 14.3% of them clindamycin.
Sanchez et al. (1) reported that clindamycin (33.1%) was the
most commonly used antibiotic in odontogenic abscesses,
followed by amoxicillin + clavulanate(25.8%) and both
combinations (22.5%). Many studies define clindamycin as
the treatment of choice among beta-lactam allergic patients
or as a second drug option after treatment failure in patients
receiving penicillin (32,33).

The use of antibiotics in head and neck infections requires
updated protocols based on existing scientific evidence on

pathogen profile and resistance. However, the drainage of
abscesses is of great importance in achieving rapid success. It
isimperative that the relevant teeth be removed immediately;
endodontic treatment should be applied in limited periapical
lesions. When odontogenic abscesses are treated promptly
and adequately, complications are rare. If odontogenic
abscesses are not treated in a timely and effective manner,
they bring significant costs to the healthcare system. Difficult
and complex treatment procedures for severe odontogenic
infections prolong the hospital stay of the patient and bring
high costs to inpatient units. In a study conducted in Turkey in
2014, the average treatment cost of odontogenic infections
in a hospital setting was calculated as 748.35 TL (20). In order
to benefit from health services effectively and to reduce
unnecessary hospital costs, patients with odontogenic
abscesses should be treated in a timely and effective manner.
An abscess of odontogenic origin in the maxillofacial region
can be easily diagnosed with a routine dental examination.
Appropriate antibiotic treatment and referral to an oral and
maxillofacial surgeon for drainage in the early period may lead
to an early recovery of the patients without complications
and decrease the treatment costs by eliminating or reducing
the need for hospitalization.

5. CONCLUSION

The results of this study showed that elimination of the
cause of infection, drainage of the abscess, and correct
antibiotic administration in odontogenic abscesses provide
rapid recovery. In this study, it was seen that the empirical
use of amoxicillin/clavulanate and clindamycin was effective
in odontogenic infections and had no significant side effects.
Dentists must have the necessary knowledge and skills
to prevent and diagnose odontogenic infections and to
refer patients for timely treatment. In addition, continuing
education of physicians on the management of odontogenic
infections and the development of health programs to
raise awareness of patients about odontogenic infections
may result in a decrease in serious odontogenic infections
requiring hospitalization.
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Appendix 1: FOLLOW-UP FORM FOR PATIENTS WITH FACIAL AREA ABSCESS OF ODONTOGENIC ORIGIN

1. Personal Information

Name Surname: ......ccceceeveeneeenenns File NO: evvveereen e Age / Gender: ............... Telephone NO: ..cccveees cevvveeieeieeieeee.
Socio-economic Status of the Family:

1. Monthly/Annual Income: .........ccooeevevenenns 2. Educational status:........cc. cevveeeenns 3. Profession: ...............

4. Place of residence (village, district, city): .....c.cceceeruenene 5.Does the house belong to him: .......... .......

6.Marital status: ......cccoeeeveeneriienenene 7. Employment status of spouse:.. .... 8. Number of children: ....

2. Medical CV

SYSTEMIC dISEASES: ..evveeuiiiieiiriieie sttt teeieeee s eee e

DIUZS USE: ..ttt ettt cesteestesieeeesaeeeeeesaeens

Oral hygiene status: 0- poor 1-moderate 2-good

Tooth Brushing Status: 0-Cannot Brush 1- Once a day 2- Twice a day 3- 3 times a day
Smoking / Alcohol use: 0- no 1-yes e pack/day

3. Clinical / Radiological / laboratory examination
Caused tooth: ..

Local Findings:

1.Calor
Cause of abscess: ... | 2. Rubor
Acute (Cellulitis) or Chronic (Abscess) | ’
3.Tumor
The most important complaints: Pain Swelling Difficulty in eating and speaking Fever Other .............. 4. Dolor
How many days are the complaints? ........c..cccccoeueee day 5. Loss of function
Have you applied to another health institution before? Family physician Emergency dep. Dentist Systemic Findings
Other . 1. Fever
Did you take any medication? If you took it, who wrote the medicine? .........cccceeereeiineniencnnne
2. Fast pulse

Antibiotics used before, if any: ... e
Fistula: No yes 1. intraoral 2. Ekstraoral
Trismus: No yes Max mouth opening :

3. Leukocytosis
mm 4. Sediment.

5.Lymphodenop.

Degrre of pain (VAS) 6. Chills /shivering

0 1 2 3 4 5 6 7 8 9 10 7. Other v,

No Moderate Very severe pain

Facial Area Abscesses

Odontogenic Abscesses
1. Dentoalveolar abscess
2. Periodontal abscess

A. primary area B. secondary area
1. Submandibular abscess 1. Temporal abscess

3. Submucous abscess 2. Sublingual abscess 2. Masseteric abscess
4.Subperiosteal abscess 3. submental abscess 3. Pterygomandibular abscess
> Perlcoro.nal abscess 4. Buccal abscess 4. Parapharyngeal abscess
6.. Palatinal abscess .
5. Fossa canina abscess 5. Retropharyngeal abscess
6. Infratemporal abscess 6. Peritonsillar abscess

Laboratory Findings: .
2T oY o o] a YTl T2 Vo [T Y43 SRRSOt
CUILUIE / ANTDIOBIAM: vttt ettt ettt et v et eee e et et s ses e s ebs et st sa st e ss e st ettt ass e sesats et ens s ansatsaes

4, Treatment Complications
. . 1. Osteomyelitis
© ANtIbIOtIC therapy: 1. OFal c..cicvieceiieeeeeeetececeeec ettt eeteetee ettt eas et b e nens 2. Septicemia

2. Parenteral 3. Cavernous sinus

© ANti-INFlammMatory DIUES: ......oeieiieeeiiee ettt rree s creeeestaeeseraeeeabeeenareeessreeesnseeeas thrombosis
4. Vena angularis

thrombophlebitis

e Incision/Drainage: no yes 1. Intraoral drainage 2. Extraoral drainage Drain:yes N0 |5 prain abscess
e Other Treatments: 1. Canal drainage 2. Tooth extraction Other: ... 6. Meningitis
¢ Hospitalization: yes no 7. Mediastinitis

8. Phlegmonous inf.

5. Follow up :

How to cite this article: Ekici O. Epidemiological Analysis and Management of Patients with Facial Space Infections of Odontogenic
Origin: A Retrospective Evaluation of Two Years. Clin Exp Health Sci 2023; 13: 58-66. DOI: 10.33808/clinexphealthsci.994256
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ABSTRACT

Objective: This study aimed to identify the unmet health needs of adults during the COVID-19 pandemic, the reasons for these needs, solutions
sought and socio-demographic determinants.

Methods: The cross-sectional online survey was conducted with 2,074 adult individuals from December 15 to December 31, 2020. Data were
collected using Socio-demographic Data Collection Form, Unmet Health Needs Data Collection Form and World Health Organization Quality of
Life Scale (WHOQOL).

Results: The percentage of the participants who stated that they had unmet health needs was 66% and the most unmet needs reported were
oral and dental treatment (46.3%), eye health and treatment for vision disorders (22.5%), and early diagnosis and annual health screening
(11.4%). The reasons with the most impact on the emergence of these needs were fear of being infected with the virus (44.3%), lack of access
to health care (42.7%) and not wanting to cause a burden on the health system. There was a significant difference between the groups with
and without unmet health needs in terms of gender, economic status, presence of health insurance, presence of chronic disease, perception
of health, and WHOQOL total scores.

Conclusion: The findings obtained will benefit policymakers in the rational use of limited resources and making strategic arrangements for

needs.
Keywords: Adult, COVID-19, Coronavirus, Unmet Health Needs

1. INTRODUCTION

The world is going through a challenging period due to
coronavirus disease 2019 (COVID-19) caused by severe
acute respiratory syndrome coronavirus-2 (SARS-CoV-2).
Most of the countries declared a state of emergency and
took different measures, including self-isolation, lockdown,
and social isolation, to alleviate the spread of disease,
protect individuals and disburden health systems (1). Since
December 2019, when the first COVID-19 case was recorded,
health services throughout the globe have faced increasing
pressure, with over 331 million cases and nearly six million
deaths (2). Republic of Turkey Ministry of Health declared the
first case identified in Turkey on March 11 and the first death
from COVID-19 on March 17 (1). Immediately afterwards,
many measures were taken to minimize contact and ensure
social isolation. These measures included travel restrictions,
mandatory quarantine for those with a history of overseas
travel, border closures, suspension of education, temporary
postponement of activities, closure of common use areas
(cafeteria, hairdressers, shopping malls, etc.), and lockdown

restrictions. Moreover, during the times when the most
stringent measures were taken, the following measures were
also implemented with regard to health care services: visitor
and attendant restrictions in hospitals, patients with refills
being able to buy their medicines from pharmacies without
applying to a health care institution, admitting only those
with an appointment to hospitals, transformation of many
hospitals to pandemic hospitals, suspension or restriction
of outpatient clinic examinations, suspension of elective
surgeries, and calling people not to come to hospitals unless
there is an emergency (3).

During the pandemic, limited health care personnel and
resources have been widely directed to the efforts to control
and treat COVID-19 rather than routine health service
provision. As people still need other routine health services,
the necessity of providing services to individuals with and
without COVID-19 within the same system has emerged
during the pandemic period, in which all efforts have been
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carried out to control. On the other hand, not only many
health care providers have restricted patient visits or closed
their practices due to the pandemic, but also both healthy
individuals and patients have avoided using health care
services (4). In an analysis using the data obtained from
more than 50,000 health care providers that are Phreesia
clients, outpatient visits between February and April 2020
have been reported to decrease by about 60%. As of March
2020, the number of outpatient visits for children aged three
to 17 years has dramatically fallen to below 70% (5). Data
from the United States Census Bureau research has shown
that up to 36% of adults postponed their health care due to
the epidemic and up to 28% did not receive the medical care
they needed (6). (4). It would not be wrong to say that the
accessibility of health care services for the general population
has been interrupted in all developed and developing
countries exposed to the COVID-19 outbreak. The epidemic
and response to the epidemic have resulted in reduced
access to health care services and a significant decrease in its
use (4-6). While structural reasons include the fact that many
doctors and clinics closed their offices or limited face-to-face
visits during the first months of the crisis (7), the followings
should be considered among other reasons: job and health
insurance losses, difficulties in transportation and childcare,
and fear of being infected with or transmitting the virus (8-
12).

The impact of the pandemic on public health is not
directly limited to the morbidity and mortality caused by
COVID-19. The indirect results of the pandemic in the long
term and the social response to it may have far-reaching and
serious consequences. The most important one of them is
unmet or delayed health needs. The concept of unmet health
needs is often used to measure the population’s accessibility
to health services and equity in access to these services.
Health services mainly aim to protect, improve and maintain
the physical, mental and social health of the individual and
society. The realization of this purpose is only possible when
people can access health services without encountering any
obstacles (13-15). Unmet health care needs occur if health
care is not received when required or the health service
received is not suitable or adequate for the health conditions
of the individual (16). Delayed or nonreceipt of medical care
may result in more severe illness for the patient, increased
complications, a worse prognosis, and longer hospital stays
or treatment period for both healthy individuals or patients
(17,18). In the 2014-2015 Ebola epidemic during which more
than 28,000 people were infected and over 11,000 people
died, significant reductions have been reported in maternity
care, malaria admissions, immunization and the use of health
care servicesin affected areas, particularlyamong women and
children. Moreover, the epidemic has prevented the diagnosis
and treatment of endemic diseases, increased morbidity
and mortality, and reduced life expectancy. Many sources
have shown that the increasing number of deaths caused by
measles, malaria, HIV/AIDS and tuberculosis have outpaced
the number of deaths from Ebola and it has been argued that
the consequences of unmet health needs are more severe

than the epidemic itself (19-21). The Ebola outbreak provides
insight into the points we need to pay attention to and focus
on regarding the current COVID-19 pandemic. Furthermore,
the World Health Organization suggests that countries should
make difficult decisions and engage in strategic planning and
coordinated action to respond to the pandemic that creates
serious pressure on the health system (21). Determining the
health needs of the society may contribute to the rational
use of limited resources and prevent the long-term negative
impacts of the pandemic (19, 21, 22).

To the best of our knowledge, there is no comprehensive
scientific study presenting unmet health needs in the Turkish
adult population associated with the COVID-19 pandemic.
Therefore, this study aimed to identify the unmet health
needs of adults during the COVID-19 pandemic, the reasons
for these needs, solutions sought, and socio-demographic
determinants. With the results of the present study, it was
aimed to emphasize the potential negative long-term impact
of the epidemic on the Turkish population. We believe that
the results will provide important information to health care
workers, policymakers and managers, as well as contributing
to efforts to improve access to health services.

2. METHODS

This cross-sectional study was conducted from December
15 to December 31, 2020. In the study, no sampling was
performed and a total of 2,074 participants having no mental
disability, being a Turkish speaker, living in Turkey, being
within the age range of 18-65 years, being able to be reached,
and volunteering to participate in the study were included.

2.1. Socio-demographic Data Collection Form

This form consists of questions about age, gender, marital
status, economic status, household size, place of residence
during the pandemic, employment status, presence of
physical disability, health insurance and chronic disease.

2.2. Unmet Health Needs Data Collection Form

The form that evaluates the unmet health needs of the
participants during the COVID-19 pandemic was created
in line with the literature (23-25). It contains the questions

” o«

“how has health status changed during the pandemic”, “what

are unmet or delayed health needs”, “
not meeting these needs”, and “what are the solutions found
for unmet health needs”. Participants were asked to answer
all questions, considering the pandemic starting from March
11, 2020, to the present day. Pilot testing was performed with
seven individuals for clarity. Data from seven participants in

the pilot study were not included in the main study findings.

what are reasons for
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2.3. World Health Organization Quality of Life Scale
(WHOQOL)

Itis a 27-item scale that evaluates how an individual perceives
the quality of life. Eser et al. performed the Turkish validity
and reliability study of the scale in 1999 and adapted it to
the Turkish population. This scale has four domains: physical
health, psychological health, social relationships, and
environmental health. The questions are of a typical 5-point
Likert-type ordinal rating scale type. A maximum of 20 points
can be obtained from each sub-dimension. The total score of
the scale is 100. Higher scale scores represent higher quality
of life (26). In this study, Cronbach’s alpha coefficient of the
scale was found to be 0.86.

The research data was collected through an online
questionnaire. The questionnaire was applied to the
individuals in the ninth month following the initiation of
COVID-19 control measures in Turkey. Adults were invited
to participate in the study through WhatsApp groups
for university students, social media, and forums. The
questionnaire form used to collect study data was prepared
via “Google Forms” to be answered online. Answering the
qguestionnaire took maximum of 20 minutes. A total of 13
guestionnaires were excluded from the study due to missing
answers.

All statistical analyses were performed using SPSS version
21.0 software (Statistical Packages for Social Sciences).
Descriptive statistics were expressed as mean, standard
deviation, minimum and maximum for continuous variables
and as numbers and percentages for categorical variables.
Mann-Whitney U test was used to compare continuous
numerical variables for significance statistics. Chi-square test
was used to determine the correlations between categorical
variables. The statistical significance level was taken in
the calculations as 5%. A p value of <0.05 was considered
statistically significant and results were evaluated at a 95%
confidence interval.

The Republic of Turkey Ministry of Health approved the
study. The ethics committee approval was obtained from
Ethics Committee of Tekirdag Namik Kemal University (date:
24.11.2020 and number: 2020.252.11.12). The informed
consent form was added to the first page of the online data
collection form. Participants answered the data collection
form after reading the informed consent form and voluntarily
accepting to participate in the study.

3. RESULTS

Among 2,074 participants aged 18-65 years, 66% (n:1368)
stated thatthey had unmet health needs during the pandemic.
The mean age of these participants was 26.95+10.61 years
and 89% (n:1218) did not have COVID-19, 79.5% (n:1088)
were females, 70.5% (n:964) were single, and 55.6% (n:760)
stated their economic status as income equal to expenses.
The mean household size was 4.12+1.55 and 54.2% (n:742)
stated that they were residing in the province during the

pandemic, 71.6% (n:980) were unemployed or student,
99.2% (n:1357) had no physical disability, 79% (n:1081) had
general health insurance, 84.6% (n:1158) had no chronic
disease, and 68.9% (n:942) stated that there was no change
in their health during the pandemic. The WHOQOL total
score of the participants who stated that they had an unmet
health need was 83.34+11.71 (Table 1).

The mean age of 706 participants who stated that they had
no unmet health needs was 26.63+10.12 years and 89.4%
(n:631) did not have COVID-19, 69.5% (n:491) were females,
70.3% (n:469) were single, and 60.3% (n:426) stated their
economic status as income equal to expenses. The mean
household size was 4.15+1.44 and 53.4% (n:377) stated that
they were residing in the province during the pandemic,
73.8% (n:521) were unemployed or student, 99.6% (n:703)
had no physical disability, 73.4% (n:518) had general health
insurance, 89.5% (n:632) had no chronic disease, and 83.4%
(n:589) stated that there was no change in their health during
the pandemic. The WHOQOL total score of the participants
who stated that they had no unmet health needs was
89.36+12.41 (Table 1.).

There was a statistically significant difference between the
groups with and without unmet health needs during the
pandemic in terms of gender (X2:25.553; p:0.000), economic
status (X*:13.822; p:0.001), health insurance (X*:10.022;
p:0.007), presence of chronic disease (X*:9.342; p:0.002)
and health perception (X*:71.925; p:0.000). Mann-Whitney
U analysis performed to understand the reason for this
differentiation showed a significant difference in favor of
females, participants who stated their economic status as
income less than expense or income equal to expense, those
with general health insurance or without health insurance,
those with chronic diseases, and participants who perceived
that their health was worse and did not change during
the pandemic. Furthermore, there was also a significant
difference between the two groups with and without unmet
health needs in terms of the mean WHOQOL total scores
(U:338075.5; p:.0.000) (Table 1.).

The unmet health needs mostly reported by the participants
during the pandemic were found to be oral and dental
treatment (46.3%), eye health and treatment for vision
disorders (22.5%), early diagnosis and annual health
screening (11.4%), health care for mental and psychiatric
problems (7.2%), and follow-up and monitoring of chronic
diseases (6.5%) (Table 2).

The reasons for unmet health needs were found to be the
fear of catching the virus from health care personnel or
hospital (44.3%), closure of health care institutions due to the
pandemic or not being able to reach a specialist (physician/
dentist) (42.7%), not wanting to burden the health system
(37.1%), not wanting to cause a burden on the health system,
believing that the health problem was not very urgent
(26.2%), and not wanting to use public transport (21.1%)
(Table 2).
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When the solutions found for unmet health needs were
evaluated, 41.4% of the participants stated that they did
nothing whereas 17.6% stated that they applied herbal or
alternative medicine techniques, 16.1% used medicines

available at home, 11% had followed the recommendations
from media such as the internet, television or radio, and
10.4% had received support by calling a health care personnel
they knew on the phone.

Table 1. Socio-demographic and medical characteristics of participants (n=2074).

Health Needs

Yes
% (n) or mean1SD

No Test p
% (n) or meantSD

COVID-19 survivors

Yes 11% (150) 10.6% (75) X% 0.056 0.813
No 89% (1218) 89.4% (631)
Age
26.95+10.61 26.631£10.12 U:472596; Z:-.801 0.423
Gender
Female 79.5% (1088) 69.5% (491) X% 25.553 0.000
Male 20.5% (280) 30.5% (215)
Marital status
Single 70.5% (964) 70.3% (469)
Married/cohabiting 27.4% (375) 28.2% (199) X% 0.866 0.649
Separated/divorced 2.1% (29) 1.6% (11)
Economical status
Income less than expenses 29% (397) 21.5% (152)
Income equal to expenses 55.6% (760) 60.3% (426) X% 13.822 0.001
Income more than expenses 15.4% (211) 18.1% (128)
Household size
4.12+1.55 4.15+1.44 U:471536; Z:-.909 0.363
Place of residence during the pandemic
Province center 54.2% (742) 53.4% (377)
District center 35.1% (480) 35.6% (251) X% 0.150 0.928
Village/town 10.7% (146) 11% (78)
Wage-earning employment
Yes 28.4% (388) 26.2% (185) X% 1.085 0.298
No 71.6% (980) 73.8% (521)
Physical disability status
Yes 0.8% (11) 0.4% (3) X%:0.999 0.318
No 99.2% (1357) 99.6% (703)
Health insurance
No 17.3% (236) 20.7% (146)
General health insurance 79% (1081) 73.4% (518) X%:10.022 0.007
Private health insurance 3.7% (51) 5.9% (42)
Presence of a chronic disease
Yes 15.4% (210) 10.5% (74) X% 9.342 0.002
No 84.6% (1158) 89.5% (632)
Perception of health during the COVID-19 pandemic
Better 3.4% (47) 5.1% (36)
Worse 27.7% (379) 11.5% (81) X?:71.925 0.000
No change 68.9% (942) 83.4% (589)
WHOQOL total score 83.34111.71 89.36112.41 U:338075.5; Z:- 0.000
11.211

U: Mann-Whitney U, X*: Chi-Square Test, WHOQOL: World Health Organization Quality of Life Scale
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Table 2. The causes of unmet health needs during the pandemic and the distribution of solutions found (n:1368).

Unmet health needs % (n)

Oral and dental treatment 46.3% (960)
Eye health and treatment for vision disorders 22.5% (466)
Early diagnosis and annual health screening 11.4% (238)
Health care for mental and psychiatric problems 7.2% (149)
Follow-up and monitoring of chronic diseases 6.5% (134)
Surgery/surgical procedure 5.0% (104)
Drug/medical equipment/device supply 4.7% (96)
Physiotherapy services 4.7% (97)
Vaccination/immunization services 3.7% (76)
Medical therapy 3.5% (73)
Control examinations 2.9% (60)
Emergency and first aid service 1.3% (26)
Follow-up and monitoring of pregnant/puerperant 0.6% (13)
Health education/consultancy services 0.5% (10)
Family planning/contraception methods 0.0% (1)
Reasons for unmet health needs

Fear of catching the virus from health care personnel or hospital 44.3% (919)
Health care institutions were closed or it was not possible to reach a specialist 42.7% (887)
Not wanting to cause a burden on the extremely busy health system 37.1% (770)
Believing that the health problem is not so urgent 26.2% (544)
Not wanting to use public transport 21.1% (437)
Appointment scheduled for a date in the distant future 12.2% (252)
Wanting to wait and see if the health problem will go away on its own 7.5% (156)
Having no time due to daily responsibilities 5.2% (108)
Having no trust in the health services provided or believing that it will be inadequate 5.1% (105)
Being unable to spare money for health care expenses 4.8% (99)
Lack of health care institutions at close range 4.6% (95)
Having no health insurance 2.4% (50)
Fear of doctors 1.6% (33)
Not knowing where to go 1.0% (21)
Solution for unmet health needs

| did not do anything 41.4% (859)
I applied herbal or alternative medicine methods 17.6% (364)
| used medicines available at home 16.1% (334)
| followed the recommendations from the media such as the internet, television, or radio 11% (229)
| received support from a health care personnel | knew over the phone 10.4% (216)
| followed the advice of my friends, neighbours and relatives 4% (83)

| went to healers who were not medical personnel 0.2% (4)

4. DISCUSSION

Discussions about unmet health needs during the pandemic
often focus on testing or treatment of COVID-19. This
population-based study emphasizes the impact of the
pandemic on the health needs and quality of life of the adult
population living in Turkey. The social burden of unmet health
needs being ignored during the fight against pandemic may
go beyond direct health effects and negatively affect the
potential productivity of adults in the long term.

In a study by Yetim and Celik, in which dataset gathered from
Turkey Health Interview Survey 2016 was used, the level of
unmet health needs was reported to be around 13.2% in

Turkey (13). However, this does not seem to be the case during
the pandemic. Two out of every three adults participating
in the study stated that they had unmet health needs. This
finding has made it increasingly clear that the pandemic has
dramatic negative effects on the availability or accessibility
of health services for non-COVID-19 related health needs.
Ray et al. reported that more than half of families had unmet
health or social service needs in the first month of the home
quarantine process (27). The pandemic has been further
shown to increase unmet health needs in India. These unmet
needs have increased even more in cases where health
resources and health care personnel are deployed to manage
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the COVID-19 pandemic, disrupting routine and emergency
health care services (11, 12).

This studyisalsoimportantin terms of revealing determinants
at the individual scale for unmet health needs during the
pandemic period. Within the adult age group; women,
those with low economic status, those who have general
health insurance or no health insurance, individuals with
chronic illnesses, those who perceive their health as worse
and unchanged during the pandemic process compared
to the past, and people with poor quality of life have been
identified as vulnerable or at risk. Wani reported that unmet
needs varied according to race, ethnicity, income and length
of stay at home (11). Yetim and Celik also found that unmet
health needs were higher among women and individuals
with lower income levels (13). The majority of the studies
have emphasized that women’s access to health services is
much lower than men and the use of health services varies
according to economic inadequacy, lack of health insurance
and cultural characteristics (8, 28-30). There is also a close
correlation between unmet needs and quality of life (31,
32). Edib et al. stated that unmet needs had an influence on
the poor quality of life (33). Compatible with the literature
data, unmet health needs for individuals in the vulnerable
group also indicates the presence of inequality in the health
system. It is important to develop programs or plans for the
health needs of people in the risk group during the present
and the following pandemic periods.

The most commonly reported unmet health needs during the
pandemic have been observed to be in the following areas:
oral and dental treatment, eye health and treatment for
vision disorders, early diagnosis and annual health screening,
health care for mental and psychiatric problems, and
follow-up and monitoring of chronic diseases. These unmet
health needs may have occurred due to the maintenance
of health care services to serve only emergency patients
during the pandemic, except for the diagnosis and treatment
of COVID-19, in Turkey and calling the society not to use
health care services other than emergency health needs. It
is remarkable that oral mucosa and eye complaints, which
are the firstly-reported transmission route of COVID-19, are
the most delayed health needs. Similarly, there are studies
reporting that the necessary treatment regimen should be
maintained (11) and there has been a great decline in dental
care (11), vaccination, screening and mental health services
(34-36). In the guidelines published by the World Health
Organization to help countries maintain essential health
services during the COVID-19 pandemic, it was reported
that countries should identify essential services that will be
prioritized in their efforts to maintain continuity of service
delivery (21). The choice of priorities may vary depending
on the health system and local disease burden; however,
it is recommended to be made by primarily considering
the prevention of infectious diseases, maternal and child
morbidity and mortality, and acute exacerbations of chronic
conditions by maintaining ongoing treatment regimens, and
management of emergencies requiring intervention. Efforts
of primary health care institutions in Turkey have had a

significant effect in meeting health needs related to primary
health care services during this period. Furthermore, the
recruitment of an additional 44,000 health care personnel
in 2020 has strengthened the health system’s capacity to
respond to the national crisis (37).

During the pandemic, people may delay or avoid receiving
health service for many reasons. In the present study,
the most common reason for unmet health needs was
observed to be the fear of catching the virus from health care
personnel or hospital, followed by the closure of health care
institutions due to the pandemic or being unable to reach
a specialist (physician/dentist) and thought of not wanting
to create a burden on the health system that is extremely
busy with the management of COVID-19-positive patients.
Although it is a known fact that timely access to health
services is essential for optimum physical, mental, and social
health, it is clear that such measures as transforming many
hospitals into pandemic hospitals during the pandemic
process, suspending outpatient clinic examinations, limiting
face-to-face examinations, and calling people not to go to
hospitals unless there is an emergency are structural barriers
to meeting the health needs of the society (7). Similarly, in
other studies, the main barriers to health services during the
pandemic period have been listed as fear of being infected
with COVID-19, lack of services, job and health insurance
losses, and difficulties in transportation and looking after
children at home (8-12). Furthermore, losing trust in health
care institutions and fear have caused communities to
deliberately and widely avoid the health system, leading to
significant reductions in the use of health facilities. This has
been reported in the social impacts of the 2014-2015 Ebola
outbreak in West Africa. In the long term, the pandemic has
led to the loss of trust, relations between communities and
health system, and fear of health care workers, and health
care facilities were considered ‘plague centres’ (20). As the
the number of Ebola cases declined, the necessity to address
its long-term societal impacts has emerged dramatically.

Considering solutions to unmet health needs, several
participants included in the present study stated that they
did nothing, while others stated that they used herbal or
alternative medicine methods or used medicines available
at home. This situation may cause a delay in early diagnosis,
intervention, and urgent care and treatment in adults. Au
highlighted that accessibility of health care services had
become the greatest service gap in the COVID-19 outbreak
(38). Management of the non-COVID-19-related health
needs of the society by a national telemedicine center to be
established during the pandemic or establishment of clinics
for unmet health needs is thought to be able to eliminate
this gap. In Turkey, there is also an increasing demand for
live remote consultations, particularly in private health care
institutions. Despite many efforts in this area, there is no
regulation regarding the functioning of health services that
can be provided via telemedicine (39).

According to the World Health Organization, well-organized
and prepared health systems can continue to provide

Clin Exp Health Sci 2023; 13: 67-74

72

10.33808/clinexphealthsci.1032287



Unmet Health Needs in COVID-19

| Original Article |

equitable access to essential service delivery throughout an
emergency, limit direct mortality and avoid increased indirect
mortality (21). It has been further reported that health
systems with a relatively limited COVID-19 caseload should
have the capacity to maintain routine service delivery in
addition to managing COVID-19 cases. Therefore, measuring
the access level of countries to the health services needed
by society during the pandemic period is of great importance
in terms of policymaking for identifying and solving existing
problems (19, 21, 22). Although the health system in Turkey
has fought successfully against the COVID-19 pandemic,
considering the social impacts of the disease may reduce
the negative long-term economic and social effects of the
disease.

5. CONCLUSION

It is inevitable that people will be both physiologically and
psychosocially affected by serious public health measures
taken to control the COVID-19 pandemic. There are many
lessons to be learned for the future from the results of the
present study, which has clearly demonstrated the impact of
the pandemic on the health needs of the adult age group
living in Turkey. The results showed that two out of every
three adults participating in the study had unmet health
needs during the pandemic, particularly for oral and dental
treatment, eye health and treatment for vision disorders, early
diagnosis and annual health screening, mental and psychiatric
disorders, and follow-up and monitoring of chronic diseases.
The primary barriers to meeting health needs have been
observed to be fear of being infected with the virus, being
unable to access health services, and not wanting to create a
burden on the health system. As a solution to unmet health
needs, participants mostly reported that they did nothing
in this regard while some of them stated that they used
herbal or alternative medicine methods or used medicines
available at home. Socio-demographic determinants for
unmet health needs of the adult age group have been found
to be as follows: female gender, low economic status, having
general health insurance or not having any health insurance,
presence of chronic disease, perceiving one’s health as poor
or unchanged, and poor quality of life. The broader social
and socio-economic impacts of unmet health needs, which
are an indirect consequence of the pandemic, are likely to
affect society. Nevertheless, mortality and morbidity rates
reflecting the direct impact of the pandemic are only the
tip of the iceberg; the majority of pandemic’s impact can be
thought of as hidden beneath the surface. We believe that
health needs and related factors need to be considered to
limit the social and economic consequences of unmet health
needs in society before they further deepen and it will be
useful to make periodic strategic plans for the rational use
of resources.
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ABSTRACT

Objective: The purpose of this study was to examine the effects of apocynin (APC), an inhibitor of NADPH oxidase (NOX), on high-fat diet (HF)-
induced testis cytotoxicity.

Methods: Wistar albino rats were divided into three groups as control, HF and HF+APC groups. Rats in HF and HF+APC groups were fed using HF
for 16 weeks and in the last four weeks of this period vehicle solution or APC (25 mg/kg) was administered orally five days a week, respectively.
Control group was fed with standart lab chow for 16 weeks. Cholesterol, triglyceride, high-density lipoproteins, leptin, estrogen, testosterone,
LH and FSH were estimated in blood serum. Sperm parameters were analysed from the epididymis. Testicular malondialdehyde, 8-hydroxy-2-
deoxyguanosine, glutathione, superoxide dismutase and myeloperoxidase levels were estimated biochemically. Testicular morphology,
proliferative, apoptotic and NOX2-positive cells were analysed histologically.

Results: HF-induced obesity caused significant alterations in serum lipid and hormone profiles. Testicular malondialdehyde, 8-hydroxy-2-
deoxyguanosine, and myeloperoxidase levels increased, glutathione and superoxide dismutase levels decreased in this group. Moreover,
altered sperm parameters, increased degenerated seminiferous tubules, apoptotic and NOX2 — positive cells and decreased proliferative cells
were observed in the HF group. All these biochemical and histological alterations improved in the HF+APC group.

Conclusion: HF-induced obesity causes altreations in lipid values, sperm parameters and testicular morphology by increasing oxidative stress

Keywords: High fat diet, apocynin, testis, apoptosis, oxidative stress

through NOX2 activity. Apocynin might prevent testis damage via regulating oxidant/antioxidant balance.

1. INTRODUCTION

Obesity, one of the main worldwide health problems
of the last five decades, is a chronic disease that effects
the physiological, economic and psychological quality of
individual life, regardless of cultural, financial or ethnic origin
(1). Obesity is defined by body mass index (BMI) more than
30 kg/m? and it is related to the development of numerous
health disturbances, including cardiovascular disorders,
type 2 diabetes, insulin resistance, hepatic and renal failure,
respiratory disorders, different types of cancer, and infertility
(2). High BMI is related to male infertility determined by
altered sperm parameters as low sperm concentration,
decreased number of motile sperm and spermatozoa with
normal morphology (3).

Human and experimental studies have shown the effects
of oxidative stress in the pathogenesis of obesity. High fat
high carbohydrate food consumption induces intracellular
pathways causing oxidative stress by biochemical

mechanisms such as superoxide generation from NADPH
oxidase (NOX) and oxidative phosphorylation (4). Oxidative
stress caused by reactive oxygen species (ROS) have a crucial
role in male infertility with DNA damage and testicular germ
cell apoptosis in testis, and reduced sperm motility (5) and
changes of sperm concentration, motility and morphology
(6). In different studies, it was shown that obesity leads to
excessive reactive oxygen species (ROS) production which
is related to the alterations in sperm parameters, testicular
damage with an increase of oxidative stress, inflammation
and cell death (7,8).

Activation of NOX initiates the ROS production from oxygen
(9). Apocynin (APC, 4’-hydroxy-3'-methoxyacetophenone)is a
naturally originating methoxy-substituted catechol taken out
from the Picrorhiza kurroa (Scrophulariaceae) and Apocynum
cannabinum (Canadian hemp), known as NOX inhibitor and
used in traditional Indian medicine (10). It was shown that
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APC decreases apoptosis by increasing antioxidant protection
in experimental cerebral artery occlusion (11). Moreover,
APC protected testicular tissue from cisplatin-induced (12),
metotrexate-induced (13), streptozotocin-induced (14)
and ischemia-reperfusion-induced (15) testis damage by
inhibiting ROS formation and apoptosis.

The protective effects of APC through its antioxidant and
antiapoptotic properties have been demonstrated in many
testicular injury models (12-16). However, the effects of APC,
on testis damage in HF-induced obesity were not examined
before. The purpose of this study was to examine the anti-
oxidant and anti-apoptotic impacts of APC on testicular
cytotoxicity in high-fat diet-fed rats.

2. METHODS

2.1. Animals and Experimental Groups

Wistar albino male rats (250-300 g, eight-week-old) were kept
in a laboratory environment with a regular light/dark (12/12
hour) cycle at 22 +2°C for the duration of the experiment.
The animals accessed to water ad libitum. This study was
appoved by The Animal Care and Ethical Committee for
Experimental Animals at Marmara University (68.2017.mar).

The rats were divided into 3 experimental groups as control,
HF and HF+APC groups. Rats in the control group (n=8) were
fed with standart diet (6% fat). Rats in the HF (n=10) and
HF+APC (n=10) groups were fed with high-fat diet (45% fat)
for 16 weeks and treated with either vehicle solution (15%
dimethyl sulfoxide) or 25 mg/kg APC orally 5 days a week for
the last 4-weeks of the experiment, respectively. In a previous
study, APC was applied to the control group to observe if it
had any adverse effects; but no adverse effect was observed
(12). Based on this finding, and also to avoid sacrificing any
more animals, an APC treated control group was not created
in this study. The solvent agent, dosage and administration
of APC were based on previous studies (12, 15). The rats
weight was measured every week during the experiments.
Rats were decapitated under light ether anesthesia and
blood, epididymis and testis samples were obtained at the
end of the 16th week. The trunk blood samples were kept
at room temperature (30 min), centrifuged at 4000 rpm (15
min) and then separated serum samples were kept at — 20°C
for lipid profile and hormone analysis. Testis samples were
weighed. Epididymis was dissected for evaluation of sperm
parameters. The right testis was processed for histological
examinations. The left testis was homogenized in phosphate
buffered saline (PBS) and kept at — 80 °C until biochemical
evaluation.

2.2. Measurement of Serum Cholesterol, Triglyceride and
High-Density Lipoprotein Levels

Total cholesterol, triglyceride and high-density lipoprotein
(HDL) levels were estimated with ELISA kits (Elabscience,

Wuhan, China). The results were given as mmol/L for
cholesterol and ng/ml for triglyceride and HDL.

2.3. Measurement of Serum Leptin, Estrogen, Testosterone,
LH and FSH levels

Serum leptin, estrogen, testosterone, LH and FSH levels
were estimated with the commercial ELISA kits (Elabscience,
Wuhan, China). The results were given as ng/ml for leptin,
estrogen and testosterone, and IU/L for LH and FSH.

2.4. Measurement of Malondialdehyde,
Deoxyguanosine, Glutathione, Superoxide Dismutase and

8-Hydroxy-

Myeloperoxidase Levels in Testis

The malondialdehyde (MDA), 8-hydroxy-deoxyguanosine
(8-OHdG), glutathione (GSH), superoxide dismutase (SOD)
and myeloperoxidase (MPQO) levels were surveyed in
testis homogenates by ELISA kits (MyBioSource, Southern
California, San Diego USA). The results were given as nmol/g
for MDA and GSH, ng/mg for 8-OHdG, % inhibition for SOD,
and U/g for MPO.

2.5. Evaluation of Epididymal Sperm Parameters

Caudal epididymissamples were cutinto small piecesin Earle’s
balanced salts solution (5 ml, Sigma, USA) for sedimentation,
and supernatants were removed. Using the routine density
gradient method, pellets were centrifuged at 1800 rpm (18
min). After removing supernatants, they were diluted with
a sperm washing medium (0.3 ml, SAGE, UK) to centrifuge
at 2000 rpm (10 min) and supernatants were discharged.
Pellets diluted with fertilization medium (0.3 ml, SAGE, UK)
were evaluated with Macler Counting Chamber (Sefi Medical
Instruments, Haifa, Israel) for the motility rate and sperm
counting under a photomicroscope. All of the sperms in 100
squares were counted and multiplied by a million. Smears
were stained using the Diff-Quick kit (Medion Diagnostics,
Grafelfing, Germany). In each smear slide, 100 sperms were
evaluated morphologically at 1000x magnification under the
photomicroscope (17).

2.6. Light Microscopic Preparation

The right testes were fixed with 10% formaldehyde solution.
Following fixation, the tissues were processed routinely for
paraffin embedding. Paraffin sections were stained using
hematoxylin and eosin (H&E) for histological analysis. The
diameter and epithelial thickness of 20 seminiferous tubules
were measured using the Image J (NIH-USA) program. Twenty
seminiferous tubules were evaluated in accordance with the
modified Johnsen scoring method (17,18). Each tubule was
scored from 1 (absence of both germinal and Sertoli cells) to
10 (full spermatogenesis).
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2.7. Proliferating Cell Nuclear Antigen
Immunohistochemistry

Paraffin sections were treated with 3% hydrogen peroxide
(H,0,; 30 min) for endogenous enzyme blockade. Sections
were incubated with 300 W microwave in citrate buffer for
antigen retrival (20 min). The cooled sections were washed
with PBS (3x5 min), kept in blocking solution (10 min,
Invitrogen) and then kept in rabbit anti-proliferating cell
nuclear antigen (PCNA, Novus) primary antibody (1:2000)
overnightat4°C.The sections were washedin PBS (5 min), then
kept in biotinylated secondary antibody (30 min, Thermo),
washed in PBS, incubated in streptavidin peroxidase (10 min,
Invitrogen), washed in PBS, waited in 3,3’-diaminobenzidine
(DAB) chromogen (5 min), rinsed in distilled water and then
were counterstained with hematoxylin. The proliferation
index was estimated by dividing the PCNA — positive cells by
the total number of cells into 20 seminiferous tubules in each
section.

2.8. Terminal Deoxynucleotidyl Transferase Dutp Nick End
Labelling Method

The terminal deoxynucleotidyl transferase dUTP nick end
labelling (TUNEL) technique was performed in accordance
with the manufacturer’s intsruction (ApopTag Plus, In Situ
Apoptosis Detection Kit, S7101, Millipore). TUNEL-positive
cells were estimated by examining 20 seminiferous tubules in
each section. The apoptotic index was calculated by dividing
the number of seminiferous tubules with three or more
TUNEL-positive cells by the total number of seminiferous
tubules.

2.9. NOX2 Immunohistochemistry

Paraffin sections were treated with 3% H,O, solution for
endogenous peroxidase blockage and then incubated in
microwave in citrate buffer solution (pH 6.0) for antigen
retrival. Then the slides were washed in PBS, treated with
protein blocking solution (EXPOSE Rabbit specific HRP/DAB
Detection IHC Kit, Abcam, Cambridge, UK). The slides were
incubated in anti-NOX2/gp91phox primary antibody (1:100
dilution, bs-3889 R, Bioss Inc, Massachusetts, USA) overnight
at 49C. After washing in PBS, sections were treated with
biotinylated secondary antibody (10 min, Ultra Tek Hrp Anti-
Polyvalent, ScyTek). Then the slides were washed in PBS,
treated with streptavidin peroxidase (10 min), washed in
PBS and treated with DAB. The slides were counterstained
with hematoxylin. In each section, 20 seminiferous tubules
were examined for NOX2-positive cells. Seminiferous tubules
with three or more NOX2-positive cells were notified as the
percentage of 20 tubules.

All stained sections were evaluated with a photomicroscope
(Olympus BX51) and photographed with digital camera
(Olympus DP72).

2.10. Statistical Analysis

Biochemical and histological results were estimated using a
one-way analysis of variance. Post-hoc testing was completed
with Tukey’s multiple comparisons test and the data were
conveyed as mean * standard error of the mean (SEM).
Significance of differences were used as p< 0.05. Analysis was
calculated by an instant statistical analysis package (Prism 6.0
GraphPad Software, San Diego, CA, USA).

3. RESULTS

3.1. Body and Testis Weight Results

The body weight of rats in the HF (p< .001) and HF+APC (p<
.05) groups significantly increased compared to the rats in
the control group at the end of the study (Figure 1). Testis
weight was 1.77+0.15 g in control group, 1.78+0.11 g in HF
group and 1.83+0.14 g in HF+APC group. This value was not
significantly different among the experimental groups.

600
ERE
1 [
N 1 3 ; ®
C -
- 400 1 . el
2 | ==
>
'g —+- CONTROL
(] 2004 : HF
- HF+APC

o T T T
0 1 2 3 45 6 7 B 9 1011 1213 14 1516
Woeeks

Figure 1. Body weights of control, HF and HF+APC groups. * P<0.05
and *** P< 0.001 in comparison with control group.

3.2. Cholesterol, Triglyceride and HDL Values

Serum cholesterol (p< .001) and triglyceride (p< .01) levels
were higher in the HF group than the control group. However,
cholesterol (p< .001) and triglyceride (p< .05) levels decreased
in APC treated HF group compared to HF group. Furthermore,
HDL level reduced in HF (p< .001) and HF+APC (p< .05) groups
compared to the control group. This value increased in HF+APC
group (P<0.05) compared to HF group (Figure 2).

3.3. Leptin, Estrogen, Testosterone, LH and FSH Values

Serum leptin (p< .001), estrogen (p< .01) and testosterone
(p< .001) levels were higher in the HF group than the control
group. These leptin (p< .001), estrogen and testosterone (p<
.001) values were lower in the HF+APC group compared to
the HF group. LH level (p< .01) decreased in the HF group in
comparison with the control group and this value increased
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in the HF+APC group (p< .05) in comparison with the HF
group. Although the FSH level decreased in the HF group in
comparison with control group and increased in comparison
with the HF+APC group, these findings were not statistically
significant (Figure 3).
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Figure 2. Cholesterol (A), triglyceride (B) and HDL (C) levels in
the control, HF and HF+APC groups. * P<0.05, ** P<0.01 and ***
P<0.001 in comparison with control group, * P<0.05 and *** P<0.001
in comparison with HF group.

3.4. MDA, 8-OHdG, GSH, SOD and MPO Values

Testicular MDA (p< .001), 8-OHdG (p< .01) and MPO (p< .01)
levels increased and GSH (p< .001) and SOD (p< .05) levels
decreased in the HF group in comparison with the control
group. But, MDA (p< .001), 8-OHdG (p< .05) and MPO (p<

.01) levels decreased and GSH level (p< .01) increased in the
HF+APC group in comparison with the HF group (Figure 4).
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Figure 3. Leptin (A), estrogen (B), testosterone (C), LH (D) and FSH
(E) levels in the control, HF and HF+APC groups. ** P<0.01 and ***
P<0.001 in comparison with control group, * P<0.05 and *** P<0.001
in comparison with HF group.
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Figure 4. MDA (A), 8-OHdG (B), GSH (C), SOD (D) and MPO (E) levels
in the control, HF and HF+APC groups. * P<0.05, ** P<0.01, ***
P<0.001 in comparison with control group. * P<0.05, ** P<0.01, ***
P<0.001 in comparison with HF group.
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3.5. Sperm Parameter Results

Normal spermatozoa and spermatozoa with tail, neck and
head abnormalities were observed in all of the experimental
groups. The number of epididymal spermatozoa (p<.01) and
sperm motility (p< .05) reduced in the HF group compared
to the control group. Although the number of epididymal
spermatozoa and sperm motility increased in the HF+APC
group in comparison with the HF group, these findings
were not statistically significant. Spermatozoa with normal
morphology decreased in the HF and HF+APC groups (p<
.05), and spermatozoa with tail defects (p< .05) increased in
the HF group compared to the control group (Figure 5).
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Figure 5. Representative light micrographs of spermatozoa
morphology (A-C), number of spermatozoa (D), sperm motility (E) and
sperm morphologic damage ratio (F) in the control, HF and HF+APC
groups. Spermatozoa with normal morphology and spermatozoa
with head (arrow), neck (arrowhead) and tail abnormalities are
seen in the control (A), HF (B) and HF+APC (C) groups. Diff-Quick
staining. Original magnification: 1000x. Scale bar: 10um. * P<0.05,
** P<0.001 in comparison with control group.

3.6. Histopathological Results

Normal seminiferous tubules morphology were present
in the control group. The HF group had many degenerated
seminiferous tubules, decreased number of spermatogenic
cells, many dilatations among the germinal epithelial cells,
and many immature germ cells in the lumen. The HF+APC
group had significantly more normal seminiferous tubules,
but there were some dilatations among the spermatogenic
cells and immature sperms in luminal region. Seminiferous
tubule diameter (p< .001), germinal epithelium thickness
(p< .001) and histopathologic Johnsen’s score (p< .01)

decreased in the HF group compared to control group. These
seminiferous tubule diameter (p< .05), germinal epithelium
thickness (p< .001) and histopathologic Johnsen’s score (p<
.01) increased in the HF+APC group compared to the HF
group (Figure 6).
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Figure 6. Representative light micrographs of testis samples (A-C),
seminiferous tubule diameter (D), germinal epithelium thickness
(E) and Johnsen’s histopathological scores (F) of the control, HF and
HF+APC groups. Normal germinal epithelium of seminiferous tubules
is present in the control group (A). Dilatations (arrow) among the
germinal epithelial cells and cellular debris (arrowhead) in lumen
are seen in the HF group (B). Normal seminiferous tubules (n) and
dilatation of germinal epithelium in some area (arrow) are seen in
the HF+APC group (C). Scale bar: 50 um. ** P<0.01, *** P<0.001 in
comparison with control group, *P<0.05, ** P<0.01 and *** P<0.001 in
comparison with HF group.

3.7. PCNA Immunohistochemistry Results

PCNA-positive cells in the epithelium of seminiferous tubules
were seen in all of the experimental groups. Proliferative
index was lower in the HF group (p< .01) compared to the
control group and this parameter was higher in the HF+APC
group (p< .05) compared to the HF group (Figure 7A -D,).

3.8. TUNEL Analysis Results

TUNEL-positive cells were present in all of the experimental
groups, but the number of TUNEL-positive cells increased in
the HF group compared to the control and HF+APC groups.
Apoptotic index was higher in the HF group compared to the
control group (p< .01), this parameter was lower in HF+APC
group (p< .05) compared to HF group (Figure 7A.-D,).
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3.9. NOX2 Immunohistochemistry Results

NOX2-positive cells were seen in the interstitial area and
germinal epithelium in all of the experimental groups,
but the number of NOX2-positive cells increased in the HF
group compared to the control and HF+APC groups. NOX2
— positive cells increased in the HF group compared to the
control group (p< .01) and decreased in the HF+APC group
(p<.05) compared to the HF group (Figure 7A,-D,).
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Figure 7. Representative light micrographs of PCNA immunostained
(A,-C,), TUNEL-stained (A,-C,) and NOX2 immunostained (A-C,)
testis samples, proliferation index (D,), apoptotic index (D,) and
NOX2-positive cell ratio (D,) in the control, HF and HF+APC groups.
PCNA — positive (arrow), TUNEL — positive (arrow) and NOX2 —
positive (arrow) cells in seminiferous tubules are seen in the control
(A-A,), HF (B, — B,) and HF+APC (C, — C,) groups. Scale bar: 50 um.
** P<0.01, in comparison with control group, * P<0.05 in comparison
with HF group.

4. DISCUSSION

In this study, increase of body weight, changes in serum
lipid and hormone profiles were demostrated in the HF
group compared to the control rats. The biochemical results
showed increased oxidative stress parameters and decreased
endogeneous antioxidant levels in the HF group compared
to the control group. Moreover, altered sperm paramaters,
increased degenerated seminiferous tubules with apoptotic
and NOX2-positive cells and decreased proliferative cells in
seminiferous tubules were found in the HF group compared
to the control group. All these HF-induced alterations in lipid
and hormone profiles, sperm parameters, testicular oxidative
stress and histological damage findings were ameliorated by
APC administration.

Obesity is related to the increase of white adipose tissue
in the body and BMI over 30 kg/m2. As BMI increases, the

rate of infertility increases in men (19). Decrease in semen
quality was observed 3 times more in obese men then in
men with normal weight (20). Moreover, decrease of testis
weight was reported in obese rats (21). Also, decrease of
sperm concentration (22) and sperm motility were shown
in obese patients (23), and alteration of epididymal sperm
parameters (24), teratozoospermia and degeneration of
testis morphology (25) were shown in obese animals. Parallel
with the previous studies, in the present study, an increase
in body weight, the decrease in number, motility and normal
sperms were observed in the HF group. Although testis
weight was not different amoung the groups, decreased the
diameter and epithelial thickness of seminiferous tubules
and increased of Johnsen’s score was observed in the HF
group. APC treatment ameliorated these sperm parameters
and testicular morphological damage in the HF-fed rats via its
antioxidative activity.

Obesity is related with an increase of blood free fatty acids
and the accumulation of fat in the white adipose tissue (1).
Increased blood glucose, serum cholesterol, triglyceride, and
LDL levels and decreased HDL level were shown in obese
animals (8,26,27). An increase in free fatty acid stimulates
the activation of NOX in the body cells, ultimately causing
oxidation and formation of free radicals (8). Similar to the
previous studies, an increase of cholesterol and triglyceride
levels and decrease of HDL level were observed in the serum
of HF fed rats, and APC treatment ameliorated lipid profiles in
the serum of HF-fed rats via its regulatory effects on oxidative
stress.

Leptin is one of the important factors affecting weight
gain in relation to appetite control. Increased serum leptin
level was observed in obese infertile patients in both sexes
(28). Increased leptin level and decreased fertility rate was
reported in obese mice (29). It was shown that increased
leptin level had harmful effects on sperm production in
obese male (30). Similarly, Yi et al. (2017) showed an increase
in serum leptin, leptin mMRNA and protein levels in testis, and
sex hormone dysregulation in mice fed with HF (31). Obesity
may also adversely affect the male reproductive endocrine
system which regulates the reproductive function. It has
been reported that obesity alters the sex hormone levels
such as increased estrogen level and decreased LH, FSH and
testosterone levels (32). Increased estrogen level alters the
production of LH, FSH and testosterone levels (33). Similar
to the previous studies, increased leptin and estrogen levels
and decreased LH and FSH levels were shown in the HF group
in this study. Although increased testosterone level was
observed in the HF group, degenerated testis morphology
and altered sperm parameters were seen in the HF group.
Since spermatogenesis is a complex event, it is regulated not
only by testosterone level but also from the other hormones
and Sertoli cells regulatory function. Therefore, the role of
Leydig and Sertoli cells in HF-induced obesity may consider
in further studies on this subject. HF-induced obesity in
rats might have caused alteration of sexual hormone levels
which regulates the spermatogenesis and APC treatment
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may regulate the hormone producing cells activity via anti-
oxidative activity.

Positive correlation between the oxidative stress, and
obesity have been reported previously. Also, increased
reactive oxygen and nitrogen species levels and decreased
antioxidant defences in obese patients were observed (4).
Oxidative stress is quite associated with cumulative injury to
the body caused by free radicals that are weakly neutralized
by antioxidants, and oxidative damage is worsened by
reduction of SOD, catalase (CAT) and glutathione S-transferase
activities (34). A decrease in SOD activity and an increase
in MDA level induce oxidative stress and lead to cellular
damage in testis of obese rats (25). Aditionally, it was noted
that, ROS formation causes sperm membrane damage which
reduces the motility and ability to fuse with the oocyte and
directly sperm DNA damage (1). Plasma MDA values were
found higher in obese individuals than non-obese group. It
has been shown that the MDA/SOD ratio is higher in obese
individuals compared to normal individuals (35). Recent
studies have shown the increased MDA level and decreased
SOD activity and GSH level in testis of obese rats (8,36).
Moreover, increased MDA level and decreased SOD and CAT
activities were shown in the testis of obese rats with intake
of high-fructose corn syrup (37). In this study, increased MDA
and decreased GSH and SOD levels were observed in the
testis of HF-fed rats. Increased oxidative stress may cause
testicular degereneration with decrease in diameter and
germinal epithelium thickness of seminiferous tubules and
proliferative cells and increase in NOX2 immunpositive and
apoptotic cells. We suggest that APC treatment reversed
these oxidative and histopathological parameters in testis
samples of HF-fed rats via regulating of oxidative stress.

Obesity causes formation of ROS through NOX activation
in the adipose tissue (38). APC, an inhibitor of NOX2, has
a role for the inhibition of NOX-induced ROS production.
Also, APC stimulates the g-glutamylcysteine synthethase
which effects the synthesis of GSH (39). It has been shown
that the serum and hepatic MDA levels were higher and
hepatic SOD, glutathione-peroxidase and CAT activities and
GSH level were lower in the HF-fed mice and APC treatment
amelioriated the oxidant/antioxidant parameters in both
serum and hepatic tissues in these mice (40). Moreover, it
was shown that, administration of 16 mg/kg APC for 4 weeks
reduced oxidative stress and apoptotic cells in testicular
tissue in diabetic rats (14). Additionally, it was shown that,
administration of both 20 mg/kg and 50 mg/kg doses of APC
decreased oxidative stress parameters and testicular damage
in ischemia/reperfusion induced toxicity (15). Administration
of 25 mg/kg APC reduced oxidative stress, testicular damage,
apoptosis and sperm parameters in cisplatin induced testis
toxicity (12) and administration of both 20 mg/kg and 50
mg/kg doses of APC reduced oxidative stress parameters,
testicular damage and apoptosis in methotrexate-induced
testis toxicity (13). Parallel to the previous studies, increase
of MDA level, apoptotic and NOX2-positive cells and decrease
of GSH and SOD level in HF group were observed, while APC
(25 mg/kg) administration ameliorated all these oxidative

stress parameters, testicular damage and sperm parameters
via the inhibiting of NOX activation.

Obesity-induced inflammatory responses and their relation
with the generation of free oxygen radicals have been
demonstrated previously (4,35). Activation of MPO, a heme
protein synthesized by neutrophils, is associated with the
obesity-induced inflammation. It was observed that the
number of neutrophils in circulatory blood are rised in obese
individuals and type 2 diabetic patients. Moreover, studies
showed that there is a positive correlation between MPO
activation and metabolic disorders and MPO plasma levels
are higher in these patients (41,42). Additionally, it has
been reported that obesity-induced testicular inflammation
causes disruption of spermatogenesis and steroidogenesis
(35). Recent studies have shown the anti-inflammatory
effects of APC in ischemia/reperfusion — (15), cisplatin — (12)
and methotrexate-induced (13) testis damage. In this study,
oxidative parameters such as MDA and 8-OHdG levels, NOX2-
positive cells as well as MPO activity in HF-fed rats were
increased, APC treatment to the HF-fed rats reversed the
MPO activity to the control level.

Apoptosis is related to many diseases including obesity. The
germ cell population during spermatogenesis is regulated by
apoptosis, however increased apoptotic activity may lead
to male infertility (43). It was reported that HF caused an
increase of apoptotic cells in the testis (8,21). The 8-OHdG
measurement is one of the most commonly used method
to determine oxidative DNA damage. Increased DNA
fragmentation in testis and spermatozoa were reported in
obese men (34). Additionally, it was reported that apoptotic
cell death and 8-OHdG level were increased in various
oxidative testicular damage models (5,8,12-15). Moreover,
it has been noted that various antioxidant compounds
including APC has neutralizing effect on harmful free radical
compounds as well as preventive effect on the apoptotic
processes in these oxidative testicular damage models (8,12-
15). Parallel to the previous studies, increase of testicular
apoptotic cells and 8-OHdG level together with increase
of NOX2-positive cells and decrease of proliferative cells
were observed in HF-fed rats, APC treatment reversed this
apoptotic cell death and oxidative cell damage to the level of
standard diet-fed rats.

5. CONCLUSION

In conclusion, HF-induced obesity caused changes of lipid and
hormone profiles in serum, changes of sperm parameters,
increase of oxidative, inflammatory and apoptotic activity and
decrease of proliferative cells and endogeneous antioxidants
in rat testis. APC treatment might have ameliorated obesity-
induced functional and morphological testis damage by
inhibition of oxidative stress, apoptosis, inflammation and
regulation of oxidant/antioxidant balance. Additionally, the
efficacy of APC as a therapeutic agent was approved in many
studies and also in our study, suggesting its testis damage
reducing effect in HF-induced obesity. However, limitations
of our study were that we did not study the proinflammatory
and apoptotic markers, in the testis and oxidative parameters
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in the epididymis. Therefore, the molecular mechanisms
involved in effects of apocynin on high fat diet-induced testis
damage require further studies.
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ABSTRACT

Keywords: Children, Knowledge, Oral health, Parental attitudes

Obijective: This study aims to evaluate parents’ knowledge and attitudes level on oral and dental health.

Methods: One hundred and thirty parents of children aged 6-12 years, were invited to participate in the study. A 33-item questionnaire covering
socio-demographic characteristics, dental attitude, dietary practices, tooth eruption, dental caries, and oral hygiene practices, was distributed
to parents. The relationship between categorical variables was tested with the Chi-square test.

Results: The sample comprised of 100 parents with a mean age of 37.1 + 6.4. The knowledge and attitudes towards dental caries and oral health
habits among parents did not differ significantly according to the parents’ gender, education level, or dental chair experience. There was a
statistically significant difference in the responses of the first primary tooth and the first exfoliating primary tooth according to the gender of the
parents (p=0.031, p=0.002, respectively). Although the education level of the parents did not affect the answers about the number of primary
and permanent teeth, a statistically significant difference was found in the time of first primary tooth eruption (p=0.008).

Conclusion: The study showed that parents do not have enough knowledge and awareness of dental caries and oral healthcare. Oral healthcare
should be promoted as a part of general health and the awareness of the public should be increased.

1. INTRODUCTION

Many factors play a role in children’s general and oral health.
Parents, one of these factors, is of central importance. The
perceptions of parents about oral health can affect children’s
access to preventive dental care and professional dentistry
services (1). One of the main factors of oral health awareness
in parents is the frequency of going to the dentist (2). The
American Academy of Pediatric Dentistry recommends that
when children are six months old, their oral health should be
evaluated by qualified pediatricians or pediatric dentists (3).
The oral health of preschool children is influenced by parental
knowledge of oral health, cultural beliefs and baby nutrition
and nutrition practices, oral hygiene habits, preventive
regular dental visits, and awareness about the care of primary
teeth (4). Many behavioral and socioeconomic caries risk
factors have been identified; insufficient oral hygiene, lack
of preventive treatments such as topical fluoride application,
sugary foods/drinks consumption, long-term bottle-feeding,
frequent snack consumption, low income, and low-health
literacy (5). Additionally, there is also a relationship between

these factors and the knowledge level of the parents about
oral health (6).

Diet plays a significant role in the emergence and progression
of dental caries (7,8). Frequent consumption of unhealthy
snacks is associated with a variety of health problems, such
as dental caries, increased obesity among humans, and other
chronic diseases (9,10). Also, when dental caries occurs in
childhood, the child’s eating patterns, permanent tooth
eruption, and general health are affected (11). In a previous
study, it has been determined that parental knowledge about
nutrition affects their children’s eating habits (12). Public
health activities should be developed to address the factors
affecting the oral health of children and to provide them with
good oral health and a better quality of life (13).

There is a linear relationship between knowledge, attitude,
and behavior as external factors such as environmental,
social, and family conditions affect human behavior (14).
More research on family characteristics and parent-child
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relationships has been proposed to find factors that promote
children’s oral health behavior (15). More studies on these
issues in developing countries are needed in the literature.
Therefore, this study aims to assess the level of knowledge,
attitude, and habits on the oral health of parents. The
null hypothesis tested was that there were no differences
between the knowledge level of parents about dental caries
and oral health according to their gender.

2. METHODS

2.1. Study Population and Sampling Method

The study was approved by the ethical committee of
Marmara University Institute of Health Science (Protocol
no: 47/ date:30.05.2016). The minimum sample size for the
study was calculated as 76 with G*power Version 3.1.9.6 by
taking impact size 0.840, type 1 error (a) = 0.05, and power
(1-B) =0.95 at a confidence level of 95% (16). A questionnaire
was conducted on the parents of children between the ages
of 6-12 years who came to the Pediatric Dentistry Clinic of
Marmara University between November 2016 and February
2017. Considering the possibility of low participation and
low response rate, one hundred and thirty parents were
invited to the study. Participation in the research was done
voluntarily and the study was performed according to the
Declaration of Helsinki (2013). A total of 107 parents agreed
to participate in the study. Verbal and written informed
consents were obtained from all parents who were included
in the study. Seven questionnaires that were not completed
were excluded from the study. However, a post hoc power
analysis to justify the chosen sample size at least partly
was conducted. When the post hoc analysis was examined
by taking 62 cases in the mother group and 38 cases in the
father group, the power of the test (1-B) was obtained as
98.1% with 95% confidence (1-a) (16).

2.2. The Questionnaire

The questionnaires about oral health knowledge in Turkish
were provided to the parents who agreed to participate in
the study. The questionnaire questions were composed by
reviewing previous studies (1,2,4,5,17-20). The 33-item
qguestionnaire was comprised of six parts. Part 1 consisted
of items that pertained to general demographics, such
as the age and gender of parents and child’s educational
backgrounds. Part 2 included questions about dental
attitude and behavior, such as the dental care experience
and dental fear. Part 3 included questions about the effects
of food on teeth, such as the consumption of carbohydrates.
Part 4 included questions about tooth eruption, such as the
number of teeth and eruption and exfoliating time, Parts 5
and 6 included questions about dental caries and oral health
habits, such as the consequences of caries or frequency of
tooth brushing.

2.3. Statistical Analysis

Descriptive statistics were given as a number (%) for
categorical variables. The relationship between categorical
variables was tested with the Chi-square test. The data
were analyzed using SPSS (Statistical Package for the Social
Sciences) version 22.0. The significance level was assumed
at 0.05.

3. RESULTS

The mean age of 100 parents between the ages of 22-55 who
participated in the survey was 37.1 + 6.4 (mean * standard
deviation) years. It was determined that 62 of the parents
in the study were mothers, 38 of them were fathers, and
the children of them, 47% (n=47) were boys and 53% (n=53)
were girls. The age of children was between 6-12 years and
their mean age was 7.2 = 2.5 years. When the educational
status of the parents was evaluated, elementary school
graduates were 34%, middle school 31%, high school 24%,
and university 11%.

The dental attitude and behavior of the parents and their
children were summarized in Table 1. According to the data,
55% (n=11) of the parents with no dental care experience
(n=20) took their children to the dentist before the study
whereas the ratio was 88.8% (n=71) for those with dental care
experience (n=80). Most of the mothers and fathers stated
that they had gone to the dentist before. The relationship
between the answer of parents to the question of whether
you went to the dentist and the answer they gave for their
children was found to be statistically significant according to
fisher’s exact test (p=0.001). The majority of parents were
not afraid of the dentist. The children of 38.7% (n=24) of the
parents without the fear of dentist were afraid of the dentist.
The relationship between dental fear of parents and their
children was found to be statistically significant according
to the chi-square test (p<0.001). The answers about ‘when
the child’s first dental visit should be’ showed that 10% of
parents had no idea, and 62.2% of those who expressed an
opinion also did not know the appropriate time.

The responses of participants regarding the effects of foods
on teeth were shown in Table 2. While presenting the data,
the ‘not sure’ option was also considered as an incorrect
answer. Besides, when asked which carbohydrates, proteins,
fats, and vitamins are beneficial for teeth, 88% stated that
proteins and 32% stated that vitamins were beneficial, while
5% stated that carbohydrates were beneficial (Table 3).

Parental knowledge and awareness of the number and
eruption of the teeth were shown in Table 4. Parental
knowledge and awareness regarding dental caries and oral
health habits were shown in Table 5. The parent’s fear of
dental chairs did not affect their knowledge level of dental
caries, and oral health habits at all. Also, there seems no
significant effect of the parent’s gender, education level, or
dental chair experience on their knowledge of dental caries
and oral health habits. The answers about the first erupted
primary tooth and the first exfoliating primary tooth differ
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statistically according to the gender of the parents (p=0.031, Table 2. Parental knowledge and awareness of the effect of foods
p=0.002, respectively). While the education level of the on teeth

parents did not affect the answers about the number of Mother Father Total
primary and permanent teeth (p=0.12, p=0.45 respectively), n (%) n (%) (n=100)
it made a statistically significant difference in the time of first (%)
primary tooth eruption (p=0.008). However, in the question How many times a day does your child eat?
about the cause of dental caries, 75% of the parents think Less than 3 23 (37.1%) 15 (39.5%) 38%
that foods and drinks cause dental caries, 4% of them think 3 and more than 3 39 (62.9%) 23 (60.5%) 62%
that all factors were the cause (Table 3). Besides, the parents How often does your child consume milk, yogurt, and cheese?
were asked to indicate their preferred products for oral Never 2(3.2%) 4 (10.5%) 6%
care. However, no one has chosen all the oral care products. Rarely 7 (11.3%) 5(13.2%) 12%
The most preferred products were toothbrush with 71%, Every week 2 (3.2%) 4(10.5%) 6%
toothpaste with 36%, and dental floss with 30%. Everyday 36 (58.1%) 24 (63.2%) 60%
Several times a day 15 (24.2%) 1(2.6%) 16%
) ) ) How often does your child consume fruit juice and carbonated drinks?
Z’Zstl;:;ei. Dental attitude and behavior of the parents and their Never 6 (9.7%) 3(7.9%) 9%
—r Rarely 33 (53.2%) 15 (39.5%) 48%
Mother Father (n=100) Every week 6 (9.7%) 6 (15.8%) 12%
n (%) n (%) (%) Everyday 15 (24.2%) 10 (26.3%) 25%
Have you been to the dentist before? Several times a day 2(3.2%) 4(10.5%) 6%
Yes 51(82.2%) 29 (76.3%) 80% How often does your child consume sugar, sweets, and chocolate?
No 11(17.7%)  9(23.7%)  20% Never 0 0 0
Did your child go to the dentist before? Rarely 12 (19.4%) 8 (21.1%) 20%
Yes 49(79%) 33 (36.8%)  82% Every week 17 (27.4%) 10 (263%)  27%
No 13 (21%) 5 (13.2%) 18% Everyday 27 (43.5%) 16 (42.1%) 43%
Are you afraid of dental treatment? Several times a day 6(9.7%) 4(10.5%) 10%
Yes 24(38.7%) 14 (36.8%) 38% Does eating between meals increase the risk of caries?
No 38(61.3%) 24(632%)  62% Yes 42(67.7%) _ 21(553%) _ 63%
Is your child afraid of dental treatment? No 20(32.3%) 17 (44.7%) 37%
Yes 33(53.2%) 20(52.6%)  53%
No 29 (46.8%) 18 (47.4%)  47%
What is the reason for your child’s visit to the dentist?
Caries 21(33.9%) 17(44.7%)  38% Table 3. Multiple answer questions regarding the effect of foods on
Toothache 13 (21%) 13 (34.2%) 26% teeth, dental caries, and oral health habits
Control 18 (29%) 6 (15.8%) 24% Total (n=100)
Halitosis 8(12.9%)  2(5.3%) 10% (%)
Primary teeth exfoliation 2 (3.2%) 0 2% Which food group is beneficial for teeth?’
Gingival bleeding 0 0 0 Fats 0
When should you take your child to the dentist for the first check-up? Carbohydrates 5%
First primary tooth eruption 25(40.3%)  9(23.7%) 34% Vitamins 32%
First permanent tooth eruption 16 (25.8%) 10 (26.3%) 26% Proteins 88%
Tooth problem 12 (19.4%) 12 (31.6%) 24% What is the cause of dental caries?’
At birth 3(4.8%)  3(7.9%) 6% Plaque and tartar 11%
Don’t know 6(9.7%)  4(10.6%) 10% Genetic 33%
Bacteria and virus 50%
Food and drinks 75%
Which products do you prefer for oral care?”
Mouthwash 18%
Toothpick 23%
Dental floss 30%
Toothpaste 36%
Toothbrush 71%

' Multiple answer questions
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Table 4. Parental knowledge and awareness of the number and eruption of the teeth

The parents’ previous visit to the .
P P Parent’s fear of dentist

The gender of parents The educational status of parents

dentist
Female Male . Elementary | Middles. | Highs. University " Yes No N Present Absent "
n (%) n (%) P sn(®%) |n%) n (%) n (%) P n (%) n (%) P n (%) n (%) P

Tooth eruption
The number of primary teeth
Correct 16 (25.8) 10 (26.3) (26.3) 6(17.6) 6(19.4) 9(37.5) 5 (45.5) 23 (28.8) 3(15) 8(21.1) 18 (29)

0.955 0.124 0.210 0.377
Incorrect 46 (74.2) 28 (73.7) 28 (82.4) 25 (80.6) 15 (62.5) 6 (54.5) 57 (71.3) 17 (85) 30(78.9) 44 (71)
The number of permanent teeth
Correct 21(33.9) 18 (47.4) 10(29.4) 13 (41.9) 10 (41.7) 6(54.5) 33 (41.3) 6(30) 12 (31.6) 27 (43.5)

0.179 0.455 0.356 0.234
Incorrect 41 (66.1) 20(52.6) 24(70.6)  18(58.1)  14(58.3) 5 (45.5) 47(58.8) 14 (70) 26(68.4)  35(56.5)
Time of first primary tooth eruption
Correct 26 (41.9) 14 (36.8) 17 (50) 6(19.4) 9(37.5) 8(72.7) 30(37.5) 10 (50) 13 (34.2) 27 (43.5)

0.614 0.008 0.307 0.355
Incorrect 36 (58.1) 24 (63.2) 17 (50) 25(80.6)  15(62.5) 3(27.3) 50 (62.5) 10 (50) 25(65.8) 35 (56.5)
Time of first permanent tooth eruption
Correct 15 (24.2) 7(18.4) 6(17.6) 7(22.6) 5(20.8) 4(36.4) 17 (21.3) 5(25) 9(23.7) 13(21)

0.499 0.632 0.720 0.750
Incorrect 47 875.8) 31(81.6) 28(82.4)  24(77.4) 19(79.2) 7(63.6) 63 (78.8) 15 (75) 29(76.3) 49 (79)
First primary teeth
Correct 35 (56.5) 13 (34.2) 20(58.8)  14(45.2)  9(37.5) 5 (45.5) 42 (52.5) 6 (30) 15(39.5)  33(53.2)

0.031 0.426 0.072 0.182
Incorrect 27 (43.5) 25 (65.8) 14 (41.2) 17 (54.8) 15 (62.5) 6 (54.5) 38 (47.5) 14 (70) 23 (60.5) 29 (46.8)
First permanent teeth
Correct 7(11.3) 1(2.6) 1(2.9) 4(12.9) 3(12.5) 0 8(10) 0 2(5.3) 6(9.7)

0.095 0.187 0.053 0.417
Incorrect 55 (88.7) 37(97.4) 33(97.1)  27(87.1)  21(87.5) 11 (100) 72 (90) 20 (100) 36(94.7)  56(90.3)
First exfoliation of primary tooth
Correct 36 (58.1) 10 (26.3) 17 (50) 16 (51.6) | 8(33.3) 5 (45.5) 38 (47.5) 8 (40) 12 (31.6) | 34(54.8)

0.002 0.539 0.547 0.023
Incorrect 26 (41.9) 28 (73.7) 17 (50) 15 (48.4) 16 (66.7) 6(54.5) 42 (52.5) 12 (60) 26 (68.4) 28 (45.2)

t: Chi-square test, s: school, Bold font: p<0.05
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Table 5. Parental knowledge and awareness regarding dental caries and oral health habits

The parents’ previous visit to the

The gender of parents The educational status of parents dentist Parent’s fear of dentist
Female Male ; Elementarys. Middles. Highss. University =, Yes No N Present Absent .
n (%) n (%) P n (%) n (%) n (%) n (%) g n (%) n (%) P n (%) n (%)

Dental caries
Is caries a contagious disease?

Correct 43(69.4) | 25(65.8) 20 (58.8) 22 (71) 17(708)  9(81.8) 54 (67.5) 14 (70) 28(73.7)  40(64.5)
0.711 0.476 0.830 0.340

Incorrect 19(30.6) 13(34.2) 14 (41.2) 9(29) 7(29.2) 2(18.2) 26 (32.5) 6 (30) 10(26.3)  22(35.5)
Can dental caries cause other diseases?

Correct 45(72.6)  31(81.6) 25(73.5) 23(74.2)  19(79.2) 9(81.8) 61(76.3) 15 (75) 28(73.7)  48(77.4)
0.306 0.918 0.907 0.671

Incorrect 17 (27.4) 7(18.4) 9(26.5) 8(25.8) 5(20.8) 2(18.2) 19 (23.8) 5(25) 10 (26.3) 14 (22.6)
Does caries present in the primary tooth affect the permanent teeth?

Correct 36(58.1) 20(52.6) 13 (38.2) 19 (61.3) 17 (70.8) 7 (63.6) 41(51.3) 15 (75) 25(65.8)  31(50)

0.595 0.068 0.056 0.123
Incorrect 26(41.9) 18(47.4) 21(61.8) 12 (38.7) 7(29.2) 4(36.4) 39 (48.8) 5(25) 13(34.2)  31(50)
Should they be treated when decayed primary teeth?
Correct 52(83.9) 33(86.8) 28(82.4) 24(77.4) 23(95.8) 10 (90.9) 70(87.5) 15 (75) 31(81.6)  54(87.1)

0.686 0.193 0.184 0.453
Incorrect 10(16.1) 5(13.2) 6 (17.6) 7(22.6) 1(4.2) 1(9.1) 10 (12.5) 5(25) 7(18.4) 8(12.9)

Oral health habits
How often do toothbrushes need to be changed?

Correct 23(37.1) 12 (31.6) 10 (29.4) 7(22.6) 12 (50) 6 (54.5) 27 (33.8) 8 (40) 14 (36.8) 21(33.9)

0.574 0.079 0.600 0.762
Incorrect 39 (62.9) 26 (68.4) 24 (70.6) 24(77.4) 12 (50) 5 (45.5) 53 (66.3) 12 (60) 24 (63.2)  41(66.1)
Is brushing teeth sufficient to prevent caries?
Correct 20(32.3)  19(23.7 10 (29.4) 11 (35.5) 4(16.7) 4(36.4) 21(26.3) 8 (40) 14 (36.8)  15(24.2)

0.359 0.440 0.225 0.176
Incorrect 42 (67.7) 29 (76.3) 24 (70.6) 20 (64.5) 20 (83.3) 7 (63.6) 59 (73.8) 12 (60) 24 (63.2)  47(75.8)

From what age should teeth be brushed?

Correct 29(46.8) 20(52.6) 11(32.4) 16(51.6)  14(58.3) 8(72.7) 41(51.3) 8 (40) 17 (44.7)  32(51.6)
0.570 0.067 0.368 0.504
Incorrect 33(53.2)  18(47.4) 23 (67.6) 15(48.4)  10(41.7) 3(27.3) 39 (48.8) 12 (60) 21(55.3)  30(48.4)

t: Chi-square test, s: school, Bold font: p<0.05
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4. DISCUSSION

Oral health behaviors that begin in childhood affect
adulthood. Considering the effects of parents on children,
it is important to investigate their attitudes on the factors
affecting the oral health of their children. In order to spread
the awareness of oral and dental health for the preventive
practices and treatments, the parents and dentists are
answerable for the patient-dentist relationship. However,
more studies are needed to examine these relationships (21).
Therefore, this study provides important data on parental
knowledge of their children’s oral health.

In the study of Sakai et al.(22), 58% of parents and 41% of
children had never been to a dentist. In the current study,
this parent’s rate was found to be 20% and the children’s rate
was found 18%. However, the fact that 20% of parents and
18% of children never went to a dentist is thought-provoking
in terms of public health. Ivica and Galic (23) stated that
although the perception of oral health is high, the perception
of oral diseases is quite low. This results in fewer dentist visits.

Dental anxiety is a common condition, and this situation may
occur due to many factors. Previous studies have reported
that there were relationships between parents and their
children’s dental anxiety (24-26). This was in line with this
study. Dental fear causes dental treatments to be delayed,
which requires more invasive treatments such as endodontic
treatments and tooth extractions (27).

In the study, while most of the parents thought that
proteins are useful, no parent thought carbohydrates,
proteins, vitamins, and fats were all beneficial. Regarding
the frequency of sugar consumption, it was observed that
most children ate sweets every week or every day and 10%
of children consumed these foods several times a day. Half of
the participants who thought that snacks increased the risk
of cavities stated that their children often consume snacks
such as candy and chocolate. According to Saied-Moallemi et
al.(28), most mothers (79-84%) realized the detrimental effect
of sweet foods on teeth. Furthermore, almost half of children
frequently consumed carbonated drinks and fruit juice. These
drinks have a high content of simple carbohydrates and acids,
so their frequent consumption should be considered as a risk
factor for dental caries and erosion (29).

Parents need to know the factors that cause dental caries
and the eruption time of teeth to maintain their children’s
oral health. The first visit to the pedodontics clinic should be
done within six months after the eruption of the first primary
tooth for communication and building up a trust (3,30). In
this study, the answers to the question ‘When should you
take your child to the dentist for the first check-up?’ were
consistent with the previous study (31). The first erupted
primary tooth is the lower central incisor (32). In this study,
the responses given to question about the first primary tooth
differed significantly according to the gender of the parents.
Also, the responses to the first exfoliating primary tooth
differed significantly according to the gender of the parents.
Besides, the education level of the parents made a significant

difference in the time of the first primary tooth eruption.
After the lower central incisor, the lower lateral incisors
and upper central incisors begin to erupt. When the child
is approximately 5-6 years old, the lower central primary
incisor begins to loosen. Under normal circumstances, the
first permanent tooth that is molar begins to erupt around
the age of six. Usually, 20 primary teeth are completed at the
age of 2.5-3 and 28 permanent teeth except wisdom teeth
are completed approximately at 12-13 ages (32). In the study
of Jain et al. (31), 29% of the parents did not know the total
number of primary teeth, 36% gave the correct answer. In
this study, 74% of the participants did not know the total
number of primary teeth. However, the rate of participants
who know the total number of permanent teeth was higher.
Only eight participants were aware of the eruption times of
both primary teeth and permanent teeth. Additionally, eight
participants knew both the first erupted primary tooth and
the first permanent tooth. Almost half of the parents gave
the correct answer to the first primary tooth question.

Oral health problems change metabolic habits such as eating,
and sleeping patterns, which can cause impairment of the
general health (33). In the present study, 76% of participants
thought that dental caries would cause another disease. This
rate was lower than the study of Wyne et al. (34) Moreover,
dental caries is associated with an increased risk of serious
diseases such as cardiovascular and respiratory diseases.
Therefore, everyone should know the causes of dental
caries and take precautions (35). The answer of the parents
regarding the cause of dental caries revealed a lack of
knowledge on this subject. The number of participants who
knew all the factors causing caries was very low. In a study
published in 2015, 19% of the participants knew all factors
(36). While 18% of the participants thought that caries was
not contagious and would not cause other diseases, 26%
supported the opposite of this view. In the study, it was
observed that parents had a lack of knowledge about dental
caries. However, caries is currently defined as a dynamic,
non-communicable disease in the light of current knowledge
(37, 38) and 68% of parents knew this. In the study of Saied-
Moallemi et al. (28), approximately 75% of mothers answered
those primary teeth as important. The rate was lower in other
studies (1,31). In the current study, most participants stated
that primary teeth should be treated if necessary.

After the first tooth erupted, tooth brushing should begin. In
the study of Jain et al., the rate of ‘after first primary tooth
eruption” answer was 21% (31). In another study, this rate
was almost all of the participants (39). This rate of the answer
in this study was only half. The incorrect answer of half of the
participants may be a serious oral health concern. Most of
those who use ‘only’ toothbrushes stated that they know the
fact that toothbrush is not enough to maintain oral health. In
the study of Jain et al. (31), the percentage of parents (52%)
who knew that it was necessary to change the toothbrush
every three months was higher than in this study (35%). The
responses of parents to dental caries and oral health habits
did not show a statistically significant difference according
to gender, education level, dental chair fear, or previous
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visit to the dentist of parents. Therefore, the null hypothesis
of the study was accepted. While there are a few studies
investigating the oral and dental health knowledge and
attitudes of mothers in the literature, the data on fathers are
very limited. Manohar et al. (40) reported that the knowledge
level of the fathers was significantly lower than that of the
mothers, but the level of attitude did not differ between the
genders of the parents. In a study evaluating the knowledge
levels of mothers, half of the mothers stated that dental
caries affected general health, but caries of primary teeth did
not affect permanent teeth. In this study, both mothers and
fathers gave correct answers to these questions at a higher
rate (4).

The study had some limitations. One limitation was the
small sample size. One of the limitations was the low
sociodemographic diversity since the study was conducted
in a single hospital. The rate of university graduate parents
in the study was only 11%. Another limitation is the
relatively high average age of the children and the wide age
range. More studies are needed to better understand the
relationship between parents’ questionnaire responses and
their children’s ages.

To date, and to the best of our knowledge, the education
level of parents, dental chair experience, eruption times
of teeth, eating habits, and oral health habits have not all
been presented in a single study. Further studies are needed
to assess the association of studied variables with actual
parameters of oral health in children. According to the results
of the studies conducted in this field, the importance of
general health is explained clearly with various programs to
be used based on the variables affecting the oral and dental
health parameters, and the publicis made aware of this issue,
the success rates of the methods used in caries prevention
may increase. By repeating training could give more effective
results in increasing the continuity of knowledge and
improving the attitudes of future generations about dental
health. The hanging of information posters in pediatric
dentistry clinics or/and information brochures for children
to take to their parents in the fluor varnish application
programs carried out by the Ministry of Health in schools
can be given as examples of these strategies. In addition,
as another suggestion, dentistry can be included in primary
healthcare services. Thus, considering the population of
the country, individual meetings with parents can provide
complementary information to parents on issues they lack,
thanks to the family dentistry practice.

5. CONCLUSION

The result of the study showed that the parents did not have
enough knowledge and awareness about dental caries and
oral health. It has been understood that informative training
onthe necessity of oral and dental healthcare, tooth eruption,
dental caries, and healthy foods should be expanded.
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ABSTRACT

surface roughness measurements.

however bleaching did not show any effect on surface roughness.

Objective: The aim was to evaluate the effect of activated bleaching agents on the nanoceramic composite resins based on microhardness and

Methods: Opalescence Boost (Ultradent Products, USA) and Whiteness HP Blue Calcium (FGM Dental Products, Brazil) bleaching agents and a
nanoceramic composite resin Ceram.X® SphereTEC™ One (DENTSPLY, Germany) were used in the study. Fifty composite samples in disc form
(8x2mm) were prepared. The samples were polished with discs (Sof-Lex, 3M Dental Products, St.Paul, USA) and incubated in the dark in distilled
water. Samples were divided into 5 main groups (n=10). Control group (C), Opalescence Boost/ without light (OB), Opalescence Boost/ with light
(OBL), Whiteness HP Blue/ without light (WB), and Whiteness HP Blue/ with light (WBL). Surface roughness (Ra) and Vickers microhardness
(VHN) measurements were conducted after the bleaching process. Statistical analyses were performed using the Kruskal Wallis — H test and the
Mann Whitney — U test; a p value of < 0.05 was considered statistically significant.

Result: The VHN was significantly different among groups in terms of the application of bleaching agents and light (p = 0.008). The Ra was not
significantly different among groups with respect to the application of bleaching agents or lighting conditions (p = 0.144).

Conclusion: Within the conditions of this study, after bleaching procedure the microhardness values of the nanoceramic composite increased,

Keywords: Bleaching, composite resin, microhardness, surface roughness.

1. INTRODUCTION

Nowadays aesthetic dentistry has become more popular
and patients often asked to their dentist for whiter and
smoother teeth. The most preferred office bleaching agent
in clinical use is hydrogen peroxide (HP) in a gel form at
25-40% concentration (1, 2). HP application may cause
discoloration because of changes in surface roughness on
restorative materials. The HP oxidation reaction accelerates
the hydrolytic degradation of polymer chains in the resin
matrix, thus changing the surface properties of restorative
materials (3). The bleaching effects are evaluated in terms
of the surface roughness, microhardness, and color change.

The effects of bleaching agents on composite resins depend
on the resin matrix, filler content, bleaching gel and
application time of the gel (4).

Ceram.X SphereTEC One wused in the present study,
contains inorganic fillers that consists of barium, aluminum,

borosilicate glass, and ytterbium fluoride. In general, the
total amount of inorganic filler is 72—-73% by weight and 48—
50% by volume; it contains structurally modified ceramic
nanoparticles and nanofillers combined with approximately
1 um standard glass fillers. Hybrid composite filling
technology and nanotechnology are used to manufacture
the nanoceramics for aesthetic dentistry applications.

The use of light sources has become popular in office
bleaching processes. HP can be activated with or without
a light source (5,6). In the past halogen lamps, plasma arc
and ultraviolet light were used as light sources to activate
the bleaching process, however in recent years light-emitting
diodes (LEDs) and diode lasers are commonly used (7,8).

There have been inconsistent results regarding the effects
of bleaching on the surface roughness and microhardness
of composite resins (4,9-16). Thus, the purpose of our study
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was to analyses the effects of activated bleaching agents on
the physical properties of nanoceramic composite resins,
with or without a light source, based on SEM images, as well
as microhardness and surface roughness measurements.

The hypothesis of the study was,

1. There is no significant difference in microhardness
values of nanoceramic composite resin with/without light
bleaching techniques.

2. There is no significant difference in surface roughness
values of nanoceramic composite resin with/without light
bleaching techniques.

2. METHODS

Two bleaching agents were used on the nanoceramic
composite resin in this study: Opalescence Boost (Ultradent
Products, Inc. South Jordan, Utah, USA) containing 40% HP
and Whiteness HP Blue (FGM Dental Products, Joinville, SC,
Brazil) containing 35% HP. The materials used in the study are
listed in Table 1.

Table 1. Compositions and manufacturing details of the tested
composite resins and bleaching agents

Material Type Content Producer
Ceram.X Nanoceramic | Matrix: Polyurethane Dentsply
SphereTEC composite | methacrylate, Bis-EMA*, | DeTrey
One TEGDMA* GmbH,

Fillers: Prepolymerized Konstanz,
spherical fillers (15 Germany
um), 0.6-um ytterbium
fluoride, 0.6-um barium
glass filler and silicon
dioxide nanofillers (10
nm); 77-79% by weight
and 59-61% by volume
Opalescence | Office- Water, Carbopol, Ultradent,
Boost PF type vital propylene glycol, glycerin, | South Jordan,
bleaching 40% HP*, potassium UT, USA
agent hydroxide, 1.1% sodium
fluoride, 3% potassium
nitrate
Whiteness Office- Active ingredients: 20% or | FGM Dental
HP type vital 35% HP (after mixing of | Products,
BLUE bleaching the phases) Joinville SC,
agent Inactive ingredients: Brazil
thickeners, inert violet
pigment (35% HP blue) or
inert blue pigment (20%
HP blue), glycol, calcium
gluconate, neutralizing
agent and deionized water

*HP: Hydrogen Peroxide, Bis-EMA: Bisfenol A Etoksile Dimetakrilat,
TEGDMA: Trietilen Glikol Dimetakrilat

2.1. Preparation of the Composite Resin Samples

Fifty disc-shape composite samples (8x2mm) were prepared
using pleximolds. After the restorative materials were placed

in the molds microscopic lam were applied on the materials,
pressed with it and then polymerized with a Demi Ultra LED
(Demi™ Ultra, Kerr, USA) light device for 20sec (Figure 1).
The top surfaces of the samples were polished with medium,
fine and super fine grained discs (Sof Lex, 3M ESPE, St. Paul,
MN, USA). All samples were incubated in distilled water at
37°Cfor 24 h in the dark. Composite resin samples were then
randomly divided into 5 main groups (n = 10).

Group 1 — Control group (C)

Group 2 — Opalescence Boost/ without light (OB)
Group 3 — Opalescence Boost/ with light (OBL)
Group 4 — Whiteness HP Blue/ without light (WB)
Group 5 — Whiteness HP Blue/ with light (WBL)

Figure 1. Preparation of the composite resin samples

2.2. Application of the Bleaching Process

The samples were subjected to bleaching with and without
light conditions, in accordance with the manufacturer’s
advises (Table 2). A week later, the same procedures were
repeated in the second session. Between two sessions, the
samples were kept in distilled water. The applications of the
bleaching agents and bleaching agents are shown in Figures
2 and 3.

Beyond™ Whitening Accelerator (BEYOND™ Technology
Corp., China) Bleaching system was used as a light source in
groups OBL and WBL.

2.3. Surface Roughness Test

A mechanical profilometer device (Perthometer M2, Mahr
GmbH, Gottingen, Germany) was used to evaluate the surface
roughness of the samples. A measurement length (tracing
length) of 1.75 mm was used; the cut-off value was 0.25.
The mean surface roughness value (Ra), which expresses
the arithmetic mean of the absolute sum of all surface
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irregularities (height and depth) at a certain distance, of each
sample was calculated in um. Calibration was performed
using five measurements. The mean of three measurements
of the polished surface of each sample was presented.

Figure 2. Application of bleaching agents with light conditions.

Figure 3. Application of bleaching agents without light conditions.

2.4. Vickers Microhardness Test

Microhardness measurements (DURALINE-M, Metkon,
Turkey) were performed by applying a force of 200 g (1.96
N) to the surfaces of the samples for 10 seconds. Vickers
hardness (VHN) values were calculated as the mean of three
measurements from each sample.

VHN = 1,8544 (F/ D?)
F: Force (kgf)

D2: track area (mm?)

2.5. SEM Analysis

One sample from five groups were sputter-coated with Au-Pd
alloy and the surface alterations were evaluated in Scanning
Electron Microscopy (SEM) (Zeiss EVO MA10; Carl Zeiss,
Oberkochen, Germany). Photographs of the images were
collected at x1000 and x3000 magnifications.

2.6. Statistical Analysis

Data were analyzed using Statistical Package for Social
Sciences (SPSS) for Windows 22.0 software. Means and
standard deviations were used as illustrative statistics. The
Mann Whitney — U test was performed to compare scaler
continual data between two free groups, and the Kruskal—
Wallis H test was applied to compare scaler constant data
more than independent two groups. In addition, the Mann
Whitney — U test was used as a supplemental evaluation to
define the differences, after the Kruskal Wallis — H test (p <
0.05).

Table 2. Application procedures of the bleaching agents

Group Bleaching agent Application procedure Condition
C Control group - -
OB Opalescence Boost | 3 x 20 min Without Light
OBL 2 sessions With Light
WB Whiteness HP Blue | 1 x 40 min Without Light
WBL 2 sessions With Light
3. RESULTS

3.1. Microhardness Results

The microhardness values were significantly different among
groups in terms of the application of bleaching agents and
light (p = 0.008) (Table 3). The highest microhardness values
were obtained in groups WBL (61.410) and OB (61.403), while
the lowest values were recorded in group OBL (58.130). In
groups which Opalescence Boost was applied (OB and OBL),
the mean microhardness value decreased significantly when
light was used (p=0.023) (Table 4). However, in groups which
Whiteness HP Blue was applied, the mean microhardness
value increased significantly when light was used (p=0.049).
When comparing the bleaching agents, Opalescence Boost
showed superior results than Whiteness HP Blue when light
was not applied (p=0.023) (Table 4). On the other hand, light
application, led to higher results in Whiteness HP Blue than
Opalescence Boost (p=0.029) (Table 4).

3.2. Surface Roughness Results

The surface roughness values were not significantly different
among groups with respect to the application of bleaching
agents or lighting conditions (p = 0.144) (Table 5). While
the highest mean Ra value was observed in WB (0.112), the
lowest Ra values were observed in WBL (0.093). There was
no significant difference between the two bleaching agents
when light was applied (p= 0.739) and when light was not
applied (p= 0.684) (Table 6).
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Table 3. Vickers Microhardness (VHN) Values

c 58.240° 2.110
VHN 0B 61.403° 1.815 13.767 | 0.008
OBL 58.130¢ 5.786
wB 59.073¢ 3.151
WBL 61.410° 2.126

KW: Kruskal Wallis-H Testi

C: Control group; OB: Opalescence Boost (without light); OBL: Opalescence
Boost (with light) WB: Whiteness HP (without light); WBL: Whiteness HP
(with light)

Table 4. Bleaching effects on composite microhardness values with/
without light

Bleach Bleach+ Light
VHN Mean | SD (%) Mean SD ()
Opalescence | 61.403 | 1.815 | 58.130 | 5.786 | 20.000 | 0.023
Boost
Whiteness HP | 59.073 | 3.151 | 61.410 | 2.126 | 24.000 | 0.049
MW 20.00 0.029
p 0.023 0.029

MW: Man Whitney-U Testi

Table 5. Surface roughness (Ra) values

Ra C 0.090 |0.011
oB 0.108 |0.028 6.853 0.144
OBL 0.095 |0.015
WB 0.112 |0.023
WBL 0.093 |0.018

KW: Kruskal Wallis-H Testi

C: Control group; OB: Opalescence Boost (without light); OBL: Opalescence
Boost (with light) WB: Whiteness HP (without light); WBL: Whiteness HP
(with light)

Tablo 6. Bleaching effects on composite surface roughness values
with/without light

Bleach Bleach+ Light
MW

Ra Mean SD Mean SD
Opalescence 106 0028 0095 0015 36500 0307
Boost
Wh'l_tl‘:,"ess 0112 0023 0093 0018 26000 0.069
MW 44.000 45.500

p 0.684 0.739

MW:Man Whitney-U Testi

3.3. SEM Imaging Results

In SEM images, the application of Opalescence Boost and
Whiteness HP bleaching agents with and without light caused
no changes on the nanoceramic composite surface. In SEM
evaluation, no change was observed in the resin structure in
accordance with the surface roughness values. SEM images

of the control, Opalescence Boost PF, and Whiteness HP Blue
samples after bleaching with/without light conditions at
x1000 and x3000 magnifications are shown in Figures 4—6.

Figure 4. SEM images of the Control group a. x1000 and b. x3000
magnification

Figure 5. Opalescence Boost SEM images a. OB x1000, b. OB x3000,
¢. OBL x1000, d. OBL x3000 (OB: Opalescence Boost/ without light,
OBL: Opalescence Boost/ with light)

Figure 6. Whiteness HP SEM images a. WB x1000, b. WB x3000, c.
WBL x1000, d. WBL x3000 (WB: Whiteness HP/ without light, WBL:
Whiteness HP/ with light)
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4. DISCUSSION

There is no significant difference in surface roughness values
of nanoceramic composite resin with/without light bleaching
techniques. Therefore, the second hypothesis of the present
study was accepted.

In clinical practice, teeth restored with composite are often
affected by bleaching (17). Therefore, the effects of bleaching
agents on restorative materials must be considered (18). In
this study, the effects of activated bleaching agents on the
physical properties of nanoceramic composite resin, with/
without light for activation, using SEM and measurements of
microhardness and surface roughness were evaluated.

Light curing units induce HP decomposition, thus
accelerating chemical reactions during bleaching. The free
radical perhydroxyl produced by the breakdown of HP affects
restorative materials. HP has a high oxidizing potential that
can affect both the pigment macromolecules and the resin
matrix. It also induces oxidative break down of polymer
chains of peroxides, leading to bond failure between the
resin matrix and the inorganic fillers.

Some research results have been inconsistent regarding
the effects of bleaching on the surface roughness and
microhardness of resin composites (19-27).

Leal et al., applied 10% CP home and 35% HP office bleaching
agents to nanofilled and nanohybrid composites. Composite
resin surfaces were evaluated for microhardness and surface
roughness. In nanohybrid composites, microhardness values
were higher in the application with 35% HP than in the
home bleached group. No significant differences in surface
roughness were found (19). These results are consistent with
our findings, whereby light source did not affect the surface
roughness with respect to Opalescence Boost or Whiteness
HP products (p=0.307; p=0.069); however, the microhardness
of the resin was decreased by light source in Opalescence
Boost application (p=0.023), and increased in Whiteness HP
application (p=0.049).

Yikilgan et al., evaluated the effects of various polishing
methods and bleaching agents on the surface hardness and
roughness of nanohybrid composite resins. Bleaching agent
groups containing 10% CP and 38% HP showed significant
differences between before and after treatment hardness
values (p < 0.05). However, no statistically significant
differences between before and after bleaching surface
roughness measurements were found in any group (p>0.05)
(20). In this study, similarly the bleaching application
technique significantly increased the microhardness values;
however, bleaching did not affect the surface roughness (20).

Cengiz et al., applied 10% HP and 10% CP bleaching agents
to a micro-hybrid, an ormocer-based nano-hybrid, and three
nano-hybrid composites. Surface changes were evaluated
using profilometry and SEM. Ra values were significantly
higher in the nanohybrid composite resin group (Ceram.X
Mono) than in the distilled water (control) group when both
bleaching agents were applied (p < 0.05) (21).

Mohammadi et al., determined the effects of light duration
and bleaching agents on the surface microhardness of
microhybrid composite resins. Office type application with
40% HP on microhybrid composite resin surfaces reduced on
microhardness values comparable to home types with 15%
CP (22).

In the in vitro study conducted by Ozyilmaz et al., the
microhardness values of six restorative materials were
evaluated after office bleaching using a blue LED and a diode
laser. The use of 35% and 46% HP in nanofilled, nanohybrid,
hybrid polymer, nanofilled, and microfilled ceramicrestorative
materials caused significant decreases in the microhardness
values of these materials. Additionally, the nanohybrid
composite resin showed the lowest microhardness value
among the materials examined (23).

Maran et al. compared with/without light bleaching
applications in terms of bleaching effectiveness and tooth
sensitivity. It was found that the light application did not
increase the office bleaching efficiency, regardless of the HP
concentration (24,25).

In a study conducted by Yazici et al., the surface roughness
effects of office bleaching applied with a laser to three
composite resins were evaluated, using a 35% HP gel and
a diode laser. Laser bleaching significantly increased the
surface roughness of a nanoceramic composite Ceram-X
Mono (p < 0.05). In our study, the application of bleaching
agent did not affect the surface roughness (26).

Cengiz et al., used SEM to evaluate the changes in nanohybrid
composite surface morphology after the application of 10%
HP and 10% CP bleaching gel. No important changes were
examined in the composite surface (21).

Qasim et al. used SEM to appraise the effects of office
bleaching agents (Opalescence Boost 40% HP and Whiteness
HP Blue 35% HP) on the surface roughness values of dental
materials (ceramic, nanohybrid, nanofilled resin composite
restorations). There were no differences between the
bleaching agents. Subjective evaluations of SEM images of
dental composites before and after bleaching were consistent
with the surface roughness analysis. (27). According to SEM
evaluation no significant change was observed in the present
study.

Limitations of this study may be included such as using a single
type of composite, low sensitivity due to the mechanical
nature of the profilometer device, absence of saliva. In
this study color change and temperature change were not
examined, the number of applications of the bleaching
agent might have been increased. Therefore, the results of
this study were different from some previous studies due to
these limitations.

5. CONCLUSION

Within the conditions of this study, after bleaching procedure
the microhardness values of the nanoceramic composite
increased, however bleaching did not show any effect on
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surface roughness. In SEM images, there is no change in
the structure and surface properties of the nanoceramic
composite. More studies on this material are needed. The
results of this study showed that the application of bleaching
agents with/ without light caused a change in the physical
properties of the evaluated nanoceramic composite resin.
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ABSTRACT

Objective: Chronic Lymphocytic Leukemia (CLL) is characterized by the accumulation of CD5*CD19* B cells in the bone marrow and peripheral
blood. Recent studies indicated that expression of /L-10, AID and mir-155 which are regulated by STAT3 are increased in CLL patients. CD5*CD19*
regulator B (Breg) cells secrete IL-10 and suppress the immune system. While the CLL cells show similar immunophenotypic properties to Breg
cells, they are also thought to be functionally similar. In this study, STAT3 and IL-10 levels of CLL patients were investigated.

Methods: Peripheral blood samples obtained from patients (n:24) and healthy controls (n:14). Peripheral blood mononuclear cells were
cultured for 48 hours in the presence and absence of CpG for IL-10 expression and cultured with and without PMA for STAT3 expression. IL-
10 and STAT3 expression were analyzed with anti-CD5, anti-CD19, anti-CD38, anti-STAT3 and anti-IL-10 monoclonal antibodies by using flow
cytometry.

Results: Compared to healthy subjects, increased IL-10*, IL-10*CD19*, STAT3*CD19* were obtained in lymphocyte population of patients.
Increased IL-10 was showed CD19* B cells of CLL patients. Our results showed that IL-10 levels had no significant difference between CD5*CD19*
cells, whereas STAT3 levels were found lower in patient compared to healthy controls.

Conclusion: These results made us thought that the levels of IL-10 and STAT3 expression in CLL B cells is clearly different from normal B
lymphocytes might have a role in the biology of CLL. It is believed that the presented data will contribute to the studies that scrutinize the

similarity of CLL cells to Breg cells.

Keywords: CLL, IL-10, STAT3, Breg, flow cytometry

-

1. INTRODUCTION

Chronic lymphocytic leukemia (CLL) is the most common
leukemia in the western countries, and is characterized by
the accumulation of CD5*CD19*B cells in the bone marrow,
peripheral blood and lymphoid organs (1). The clinical course
of patients with CLL is highly variable and therefore difficult
to predict (2)

Regulator B (Breg) cells secrete IL-10 and suppress the immune
system (3). There is no unique surface marker to identify
By CD19*CD24MCD38" and CD19*CD5* have been used B
marker in different studies (4). IL-10 is immunosuppressant
and anti-inflammatory cytokine (5). Majority of IL-10 are
produced by monocytes, remaining are done by lymphocytes
(6). IL-10 inhibits proinflammatory responses of both innate
and adaptive immune cells, and proinflammatory cytokines
such as TNF-a, IL-1B, IL-6, IL-8 (3). IL-10 have a role to
maintain the integrity and homeostasis of the epithelial
layers of tissues (6).

The signal transducer and transcription activator 3 (STAT3) is
a signal transduction molecule that is activated as a result of
the binding of many cytokines, growth factors and hormones
to their receptors in the cell membrane (7). Cytokine signal
transduction is usually mediated by the JAK/STAT signaling
pathway (8). After STAT3s are phosphorylated by JAKs, it
becomes dimerized into active form (9). The activated STAT3s
regulated the expression of their target genes which play a
role in regulation of cell proliferation, angiogenesis and
apoptosis (10, 11).

Recent studies indicated that expression of /L-10 mRNA, AID
mMRNA and mir-155 expressions which are regulated by STAT3
are increased in CLL patients. IL-10 is an anti-inflammatory
cytokine. In recent studies, it has been shown that IL-10 is
also secreted in B cells. B s cells expressed CD5 and CD19,
and suppress the immune system. B-CLL cells expressed
CD5 surface molecule like B s cells. While the CLL cells show
similar immunophenotypic properties to Breg cells, they might
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also be thought to be functionally similar (10). In this study,
it was aimed to determine the intracellular IL-10 and STAT3
levels of CLL cells by flow cytometry.

In this study, STAT3 and IL-10 expressions of CLL patients
were investigated.

2. MATERIAL AND METHODS

2.1. Study Population

CLL patients who were newly diagnosed or being followed up
in the outpatient clinic of Hematology Division were included
in the study. Patients receiving treatment were excluded

Table 1. The clinical features of the patients

from the study. Twenty-four patients (17 males, 7 females)
and 14 healthy individuals (8 males, 6 females) were included
in the study. The mean age of the 24 patients in the study
was 65 (53-83 years), while the mean age of the healthy
control group was 57 (52-68 years). The clinical features of
the patients are shown in the Table-1. The clinic data of the
patients was collected retrospectively.

All patients met the National Cancer Institute (NCI) diagnostic
criteria for CLL, and all samples showed the characteristic
immunophenotype: cells expressed CD5 and CD19. Written
informed consent was obtained according to the Declaration
of Helsinki and the study was approved by the local ethics
committee (Ethical Number:1135/09.06.2015).

Patient No Age Gender Cytogenetic Status BINET RAI WBC (1079/L) SRLoOnS CD38
(1073/uL)
1 63 M no mutation A 0 56 52.00 N
2 68 M no mutation C 1 34.6 30.01 N
3 48 M no mutation A 0 15.9 9.00 N
4 54 M no data A 1 25.4 21.59 N
5 56 M no mutation B 2 44.2 37.80 N
6 77 M tri12 C 3 55 46.60 N
7 68 M no mutation A 2 47.83 43.77 N
8 65 F delllq B 2 54.5 46.90 P
9 73 M tril2 A 0 28.2 19.60 N
10 60 F no mutation C 2 15.6 12.30 N
11 64 M del13q A 1 9.7 4.60 N
12 63 F no data A 1 63 52.20 N
13 68 F no mutation C 1 226.3 186.70 N
14 83 M del13q A 1 44.9 36.50 N
15 62 F tri12 A 0 36.3 30.00 N
16 65 F no mutation C 1 13.7 8.50 N
17 86 F tril2 C 4 149.2 137.10 N
18 70 M no mutation C 4 89.9 86.30 N
19 70 M no data A 1 37.2 30.20 N
20 53 M del13qg+delllq C 4 20.8 17.68 P
21 62 M del13q14 B 3 225.5 207.20 N
22 56 M no mutation B 2 111.8 87.10 N
23 66 M del13g+delllq B 2 196.2 178.70 N
24 55 M no mutation B 1 100.5 87.10 N

%30 > CD38 positive (P); %30 < CD38 negative (N); M: Male; F: Female

2.2. Cell Cultures and Stimulation

2.2.1. IL-10 Expression

Peripheral blood mononuclear cells (PBMCs) were isolated
from heparinized blood samples by density gradient
centrifugation  using  Ficoll-Paque  (Histopaque-1077;
Biochrom, Cambridge, UK) at 2100xrpm for 30 min. The
acquired PBMCs were washed twice with PBS and suspended

in a complete cell culture medium RPMI containing 10% Fetal
Bovine Serum (Sigma Chem. Co., Hamburg, Germany), 1%
L-glutamine (Sigma Chem. Co., Hamburg, Germany), 1% anti-
micotic and antibiotic solutions (Sigma Chem. Co., Hamburg,
Germany). Viability was determined by trypan blue dye
exclusion. PBMCs (1x10°) were stimulated with CpG (1 ug/
ml) at 48 hours and PMA (50 ng/ml-final concentrations,
Sigma Chem. Co, Hamburg, Germany) and lonomycine (1 ug/
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ml-final concentration, Sigma Chem. Co, Hamburg, Germany)
and Brefeldin A (BFA; Sigma Chem. Co., Hamburg, Germany)
(final concentration of 10 pug/mL) was added for 4 hours to
promote intracytoplasmic cytokine accumulation.

PBMCs were washed, then were labeled with anti-human
CD19-APC (HIB19 clone), anti-human CD5-PE.Cy7 (UCHT2),
anti-human CD38-FITC (HIT2 clone) and incubated for 20 min
at room temperature. PBMCs were washed with PBS; fixed
and permeabilized using Cytofix&Cytoperm Kit, (Nordic,
MUbio, Netherlands), and then stained with anti-human

IL-10 PE (JES3-9D7 clone) (all from Biolegend, San Diego,USA)
mAbs for 20 min at room temperature and finally washed
and data collected by FACS Calibur. Analyses were carried out
using CellQUEST Software (Becton Dickinson, San Jose, USA)
on FACS Calibur cytometer Becton Dickinson San Jose, USA.

Lymphocytes were gated on SSC (side scatter)/FSC (forward
scatter) dot-plot per tube, then CD19* cells and CD5*CD19*
were gated in SSC/CD19 dot-plot (Figure 1). IL-10 expression
were analyzed in lymphocytes, CD19* and CD5*CD19* cells.

Table 2. IL-10+CD19+, IL-10-CD19+, STAT3+CD19+ and STAT3-CD19+ levels

IL-10*CD19* %

in Lymphocyte

IL-10* %
in CD19* cells

IL-10* %
in CD5*CD19* cells

STAT3'CD19*%
in Lymphocyte

STAT3%
in CD19* cells

STAT3%
in CD5CD19* cells

Median (min-max) Median (min-max)  Median (min-max) Median (min-max) Median (min-max) Median (min-max)
Heathy Control 0.39 (0.07-1.60) 2.76 (0.54-3.36) 6.97 (0.00-18.47) | 0.16(0.01-1.15) 5.14(0.71-9.57) | 6.77 (1.82-25.00)
CLL 6.73 (1.06-33.68) 7.67 (1.75, 38.09) 8.82 (1.08-38.09) 1.86 (0.37-12.64) 2.28 (0.48-21.59) 2.25(0.41-29.38)
CD38Negative | 9.02 (1.06-33.68) 9.91 (1.75-38.09) 9.42 (1.08-38.09) | 2.89(0.37-12.64) | 4.98(0.48-21.59) | 4.96(0.41-29.38)
CD38Positive | 21.28 (14.43—27.85) | 22.90 (13.66-32.13) | 23.32(14.49-32.02) | 5.24(0.48-11.58) | 6.54(0.93-16.00) | 7.58 (1.78-14.41)

Deletion Negative

8.96 (1.23-19.63)

12.16 (1.70-24.70)

10.84 (1.08-25.26)

3.08 (0.37-12.64)

3.93(0.48-13.32)

3.61(0.41-13.88)

Deletion Positive

9.46 (1.06 - 27.85)

10.87 (2.01-32.13)

11.01 (2.01-32.02)

2.44 (0.48-11.58)

3.52 (0.89-16.00)

3.22(0.81-14.41)

Rai 0 10.87 (1.03-29.80) | 14.35(2.01-32.36) | 14.14(2.01-35.33) | 4.51(0.84-11.58) | 6.73(2.00-16.00) | 6.19 (1.91-14.41)

Rai | 6.88 (1.23-33.68) 562(1.75-38.09) | 4.97(1-08-38.09) | 2.50(0.48-5.78) | 4.10(0.98-11.22) | 3.99 (0.97-11.09)

Rai Il 15.69 (9.54-21.5) | 18.22 (10.33-24.70) | 17.56 (10.66-25.26) | 4.81(0.37-12.64) | 5.66(0.48-13.32) | 5.30(0.41-13.88)
Railll+Rai IV | 10.77 (2.67-27.85) | 12.71(2.82-32.13) | 12.30(2.86-32.02) | 1.25(0.89-1.89) 1.43 (0.89-2.32) 1.32(0.81-2.38)
Binet A 10.78 (1.06-33.68) | 10.38(2.01-38.09) | 9.58(2.01-38.09) | 4.74(0.48-12.64) | 6.60(1.85-16.00) | 6.13(1.78-14.41)
Binet B 13.29 (6.73-21.57) | 15.33 (4.54-24.70) | 15.59(3.48-25.26) | 1.39(0.37-3.55) 2.06 (0.48-6.73) 2.02 (0.41-6.81)
Binet C 8.23(1.23-27.85) | 10.23(1.75-32.13) | 9.84(1.08-32.02) | 3.49(0.95-11.40) | 4.00(0.98-11.61) | 3.81(0.94-11.74)

2.2.2. STAT3 Expression

PBMCs (1x10° cell/ml) were cultured for STAT3 expression
with and without PMA (20 ng/ml) (Sigma Chem. Co, Hamburg,
Germany) at 15 min. After washing step, cells were stained
with anti-CD5-PE-Cy7 (UCHT2 clone), anti-CD19-APC (HIB19
clone) and anti-CD38-FITC (HIT2 clone) (Biolegend, San
Diego,USA) for 15 min at room temperature. Cells were fixed
with fix-perm kit (Nordic MUbio, Susteren, Netherlands) for
20 min after washing, the cells were permeabilized with the
Perm Buffer solution (Nordic MUbio, Susteren, Nederland)
and anti-STAT3 PE (Biolegend, San Diego, USA) for 15 min
and finally washed and data collected by FACS Calibur.
Analyses were carried out using CellQUEST Software (Becton
Dickinson, San Jose, USA) on FACS Calibur cytometer Becton
Dickinson San Jose USA.

2.3. Statistics

The Mann—-Whitney U-test was used to analyze for the
measurement variables when the numbers within the groups
were low and not normally distributed. P-value less than 0.05
was considered statistically significant. All calculations were
performed using GraphPad InStat version 5.03 (GraphPad
Software Inc., San Diego, CA).

3. RESULTS

3.1. Clinical Features of Patients

Twenty-four patients with CLL were evaluated and 70%
of them were male. The patients’ clinical features are
summarized in Table 1. All patients were currently not under
treatment and not taking any medicine at the time of blood
sampling. None of the patients had any finding of acute or
chronic infection. According to Binet stage; 41% of patients
had Binet A (n: 10), 25% of patients had Binet B (n: 6), and
34% of patients had Binet C (n: 8) disease. Four (16%), 9
(38%), 6 (25%), 2 (8%) and 3 (13%) patients had Rai stage O, |,
I, Il and IV disease, respectively.

3.2. Increased IL-10 levels in lymphocyte and CD19+ cells
but not in CD5+CD19+ cells were detected in CLL patients

Increased IL-10*CD19" levels were detected in lymphocyte of
CLL patients compared to healthy controls (p<0.0001). There
is a significant difference in IL-10"CD19* of CD38 negative
and positive (p=0.009, p=0.0001, respectively), chromosomal
deletion negative and positive (p=0.004 and p=0.005,
respectively) patient groups when compared to healthy
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controls. CD38 positive patient groups have high IL-10*CD19* were found in Binet A, B, C stage of CLL patients (p<0.0001,
levels than CD38 negative patient group (p=0.04). High IL- p=0.0006, p=0.0002, respectively). On the other hand, there
10*CD19* levels were found in Rai O, I, II, llI+IV stage of CLL were no differences in IL-10*CD19* cells for deletion status,
patients than healthy controls (p=0.006, p<0.0001, p=0.0006, Rai or Binet staging system within the CLL cohort (Figure 1).
p=0.009, respectively). Similarly, high IL-10"CD19* levels
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Figure 1. IL-10+CD19+ levels in CLL patients and healthy controls obtained from lymphocytes (A), CD19+ B (B), CD5+CD19+ cells (C). Stim:
Stimule-CpG (48-h), PMA (4 hours min.)
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Figure 2. STAT3+CD19+ levels in CLL patients and healthy controls obtained from lymphocytes (A), CD19+ B (B), CD5+CD19+ cells (C).
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According to IL-10* levels in CD19* gate, increased IL-10*
levels were detected in CLL patients compared to healthy
controls (p<0.0001). There is a significant difference in IL-
10 level of CD38 negative and positive (p=0.009 and p=0.02,
respectively), deletion negative and positive (p=0.02 and
p=0.002, respectively), when compared to healthy controls.
According to Rai staging system, there were no significant
differences to healthy controls, except Rai Il (p=0.0006). High
IL-10 levels were determined in all Binet stage compared to
healthy control, (Binet A; p=0.03, Binet B; p=0.002 and Binet
C; p=0.02). There were no differences in IL-10 levels of CD19*
cells for chromosomal deletions, CD38 expression status.

Inthe CD5*CD19* cells, there were no difference in IL-10levels
between CLL patient and healthy controls. Similarly, there
were no differences in IL-10 levels of CD5'CD19* cells for
chromosomal deletion or CD38 expression status. However,
increased IL-10 level of CD5'CD19*in CD38 positive patients
compared to healthy control (p=0.01). According to Rai and
Binet staging systems, there were no significant differences
between CLL patients and healthy controls, except Rai Il
(p=0.02).

3.3. STAT3+CD19+ levels in lymphocyte of CLL patients

High STAT3*CD19* cells in lymphocyte were found in CLL
patients compared to healthy controls (p<0.0001). There
is a significant difference in STAT3*CD19* cells of CD38
negative and positive (p<0.0001 and p=0.004, respectively),
chromosomal deletion negative and positive (p=0.0003 and
p=0.0007, respectively) patient groups when compared to
healthy controls. According to Rai and Binet staging systems,
increased STAT3*CD19* cells were detected in all stage of
patients, except Rai lll compared to healthy controls (Rai O;
p=0.01, Rai I; p=0.0008, Rai Il; p=0.0006, Rai llI+IV; p=0.01,
Binet A; p=0.0003, Binet B; p=0.003, and Binet C; p=0.001,
respectively). On the other hand, there were no differences
in STAT3*CD19* cells for deletion or CD38 expression status
and staging system within the CLL cohort.

In the CD19* cells, there were no differences in STAT3 levels
between CLL patients and healthy controls. Similarly, we did
not found any differences in STAT3 level for deletions or CD38
expression status, Rai and Binet staging system within the
CLL cohort.

In CD5*CD19* cells, decreased STAT3 levels were found in
CLL patients compared to health controls (p<0.04). There is
a significant difference in STAT3*levels in CD5*CD19* cells of
CD38 negative (p=0.01), chromosomal deletion negative and
positive (p=0.01 and p=0.008, respectively) when compared
to healthy controls. Except decreased STAT3 level in Rai llI+IV
(p=0.01) and Binet B (p=0.007), there were no differences
in STAT3 levels in CD5'CD19* cells for Rai and Binet staging
system. On the other hand, there were no differences in
STAT3 levels for deletion or CD38 expression status and
staging system within the CLL cohort (Figure 2).

4. DISCUSSION

CLL is a chronic lymphoproliferative disease characterized by
monoclonal B cell accumulation and it is the most common
type of leukemia in adults in western countries (13). Most
of the CLL cells have low proliferative capacity and most of
them are in G phase of cell cycle (14). Since the mechanism
of apoptosis in CLL is disrupted, the tumor cells accumulate
in the lymph nodes and bone marrow. Rai and Binet staging
systems have been used in CLL patients for about 40 years to
predict the clinical outcome (15).

STAT3 is a transcription factor and activate many genes like
cytokines, growth factors etc. Receptor-ligand interaction
was induced phosphorylation to activate the STAT3. It was
shown that, STAT3 expression were increased in many solid
tumor cells or hematologic malignancies (16, 17). Anti-
inflmatory cytokine IL-10 is regulated by STAT3 (5).

In 2014, Antosz et al. investigated mRNA transcript levels of
IL-6, IL-10, c-jun and STAT3 in CLL patients and, found that high
IL-10 mRNA expression in normal lymphocytes than in CLL
cells in the non-stimulated condition, but after stimulation
with LPS for 30 min increased /L-10 mRNA expression were
found in patients with CLL compared to healthy controls (18).
Dilillo et al. showed that CD5*CD19* B cells suppress the
immune system by secreting IL-10 and these cells are similar
in both immunophenotipically and functionally as a B cell
suppressant (12).

In our study, high IL-10* levels were detected in lymphocytes
and CD19* cells of patients with CLL after 48 hours of CpG
stimulation than healthy controls, but in the CD5*CD19* cells,
there is no difference were found in expressing IL-10 cells.
These findings might suggest that CLL cells can be functionally
similar, in addition to immunophenotypic properties similar
tothose of Bregcells. Gary-Gouy et al. reported that anincrease
in IL-10 expression may cause an excessive increase in CD5
expression in CLL and that CD5 enhances IL-10 production as
an immunosuppressive cytokine (19).

IL-10 signals through the Janus kinase (Jak)/signal transducer
and activator of transcription (STAT) signaling pathway (6).
Antosz et al. found increased STAT3 mRNA expression in CLL
patients (18). In our study, STAT3*CD19*levels in lymphocytes
were higher in patients with CLL than healthy controls and our
data were consistent with this study. However, no significant
difference was observed in STAT3* levels in CD19* B cells,
whereas in CD5'CD19"* cells, STAT3* levels of patients with
CLL after stimulation were found to be lower than healthy
individuals. In patients with CLL, absolute number of B cell are
increased due to disease. However, B cell number in healthy
subjects is low in normal physiological conditions. Increased
number of B cell may cause enhanced ratio of STAT3 cells
in CLL patients compared to healthy subjects. In our study
analysis of STAT3 were carried out by flow cytometry, but
that of Antosz et al. were made by real time PCR in the RNA
isolation obtained in total cells (18). Therefore, Antosz et al.
was found STAT3 mRNA expression to be high due to the high
B cells in the patients (18).
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These results made us thought that the levels of IL-10 and
STAT3 expression in CLL B cells is clearly different from
healthy controls B lymphocytes and might have a role in
the biology of CLL. It is though that the presented data will
contribute to the studies that scrutinize the similarity of CLL
cellstoB_ cells.
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ABSTRACT

Objective: Missing or filled first permanent molars (FPMs) affects occlusal status and oral health. This study aims to determine the prevalence
of missing, restored FPMs (filling, root canal treatment, prosthetic restoration), and dental implants in the first molar region.

Methods: In our study, panoramic radiographs of 1765 female and 1230 male patients were evaluated. Patients were divided into three age
groups: 15-34 years old, 35-54 years old, and >55 years old. The maxillary and mandibular FPMs status is divided into two groups presence
(caries, filled, root treatment, prosthetic restoration, root treatment + prosthetic restoration, and healthy) or absence (empty, radix relicta,
dental implant, and dental bridge).

Results: In the evaluated images, 36.92% of maxillary FPMs and 27.39% of mandibular FPMs were healthy. FPMs on the right or left side of the
jaws did not affect their clinical status, while their presence on the lower or upper jaw affected their clinical status.

Conclusion: Most of the FPMs (67.85%) were with caries or restorations. The number of healthy FPMs decreases with increasing age. The study
indicates an important result regarding protecting FPMs and preventive dentistry.

Keywords: First permanent molar, panoramic radiography, health status

1. INTRODUCTION

As in all countries around the world, oral and dental diseases
are one of the leading health problems in our country.
However, the health service potential of countries can not
meet all the needs of the society. Therefore, the World
Health Organization (WHO) stated that preventive dentistry
practices, therapeutic practices, and sometimes preventive
services should be prioritized and emphasized to reduce the
prevalence of oral and dental diseases (1-3). Tooth decay,
one of the oral and dental diseases, is now considered the
second most common disease after the common cold (1, 4).

Many factors must come together for tooth decay to occur.
Although factors such as diet, microorganisms, tooth
morphology, and saliva are influential in forming dental
caries, it has been stated that environmental, cultural, and
social factors are also effective (5-7). The presence of first
permanent molars (FPMs) in the mouth is significant as
they are more effective in chewing with their large occlusal
surface that plays a crucial role in occlusion and coordinates

the horizontal, anterior-posterior, and transverse growth of
both jaws, facial development and facial height (6, 7).

FPMs are more prone to dental caries and the most frequently
extracted teeth due to caries (8, 9). Being the first permanent
tooth to erupt in the mouth, being adjacent to primary
teeth for a long time, having recesses, pits, and fissures in
its morphological structure, and insufficient cleaning of the
posterior teeth in childhood cause a high prevalence of caries
in FPMs (6, 10, 11).

Panoramic radiography is a technique that provides a single
image of the maxillary and mandibular arches and their
supporting facial structures and is widely used to evaluate
oral health. The main advantage of panoramic radiography
is less exposure time to radiation than cone-beam computed
tomography (CBCT). The reliability of panoramic radiography
has been evaluated based on CBCT images by several
authors, who suggest that panoramic radiography is an
invaluable tool with the best cost-information ratio (12, 13).
In addition, CBCT may not be available in clinics, despite its
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advantages such as providing 3D imaging, high resolution,
and no magpnification (14).

It is known that patients’ dentist visits are mainly for
emergencies and pain relief, not for preventive medicine.
Therefore, this study aims to emphasize the importance
of preventive medicine by radiologically determining the
prevalence of FPMs in a Turkish subpopulation in terms of
missing, dental implants, and restoration (filling, root canal
treatment, prosthetic rehabilitation).

2. METHODS

The Research Ethics Committee of Necmettin Erbakan
University approved this study(approval date and number:
29.04.2021; 2021/04-50) which was conducted according
to the guidelines of the Declaration of Helsinki. All patients
signed informed consent.

This retrospective study evaluated the panoramic
radiographs of patients who applied to Necmettin Erbakan
University Faculty of Dentistry, Department of Oral and
Maxillofacial Radiology with various dental problems
between January 2020 and March 2021. A total of 9850
FPMs (2610 upper right FPMs; 2538 upper left FPMs; 2368
lower left FPMs; 2334 lower right FPMs) in 2995 panoramic
radiographs were examined.

Within the scope of the study, panoramic radiographs
acquired from individuals without systemic disease were
included. In the evaluated radiographs, attention was paid
to the fact that the root apex of the teeth was closed, there
was no pathology associated with the teeth, and the image
was clear and free of artifacts. First, FPMs were classified
as present or absent. If the FPMs were present, it was
categorized as healthy, decayed, filled, root treatment (RT),
prosthetic restoration (PR), root treatment, and prosthetic
restoration (RT+PR) (Figure 1). Missing FPM cases were
grouped as empty, radix relicta, dental implant, and pontic.

All the panoramic images were obtained with the Morita
Veraviewepocs 3D R100-P (J Morita MFG Corp., Kyoto,
Japan). The acquisition protocol was chosen following the
manufacturer’s instructions and was determined as 6 mA, 66
kVp, and 7.5 sec. Images were analyzed by two examiners
(maxillofacial radiologists with 2 and 7 years of experience)
on an LCD monitor under ambient light. After an inter-
observer consensus, the final classification was recorded.

Statistical Package for the Social Science (SPSS) (IBM Corp.
Released 2012. IBM SPSS Statistics for Windows, Version
21.0, IBM Corp., Armonk, NY, USA) software was used for
statistical analysis. Descriptive statistics were calculated for
all parameters in the study. The chi-square test was used to

determine the relationships between categorical variables,
and it was considered significant at the p < .05 level.

3. RESULTS

Atotal of 2995 patients (1765 female and 1230 male) between
the ages of 15 to 81 (34.42 + 12.44) were evaluated in this
study. Regarding gender, the prevalence of no missing FPMs
was 33.9% for females and 22% for males (Table 1). In the
31-55 age group, the number of tooth loss was higher than
in other groups (p < .05). However, no statistically significant
difference was found between the gender and missing FPM
(p >.05) (Table 1).

Ofthetotalstudysample, 13.4% of patientshadendodontically
and prosthodontically restored upper right FPMs (316 RT, 84
RT + PR), this rate was 13.3%, 14.1%, and 14% for upper left,
lower left, and lower right FPMs, respectively (Table 2).

For teeth #16, #26, #36, and #46, healthy teeth prevalence
rates in patients aged 15-34 were 43.30%, 40.64%, 30.04%
and 30.35%, respectively (Table 3). When evaluated according
to age groups, there was a decrease in the frequency of
healthy teeth in the advanced age group (p<.05). (Table 3).
The prevelance of patients with healthy teeth in the 55+ age
range was 27.03%, 28.75%, 22.31%, and 21.45% for teeth 16,
26, 36, and 46, respectively.

The missing teeth in the lower jaw were found to be 20.56%
(16.60% single tooth, 3.96% two teeth) in women and
27.72% (20.57% single tooth, 7.15% two teeth) in men. In the
upper jaw, it was found to be 32.80% (21.81% single tooth,
10.99% two teeth) in women and 32.19% (22.52% single
tooth, 9.66% two teeth) in men (Table 4). The difference in
missing teeth in the upper jaw by gender was not statistically
significant (p > .05), this difference was statistically significant
in the lower jaw (p < .001). Missing teeth rate increases with
age in both jaws and a statistically significant difference was
found between age groups (p < .05) (Table 4).

According to the results of our study, an increase in the
prevalence of missing teeth, dental implants, or dental
bridges was observed in advanced age groups compared to
other age groups (p < .01) (Table 5).

32.65% of the right maxillary and mandibular teeth were
healthy, and 31.66% of the left maxillary and mandibular
teeth were found to be healthy. There was no statistically
significant relationship between radiological tooth conditions
and the right-left position of the tooth (p > .05) (Table 6).
36.92% of maxillary FPMs were healthy, and 27.39% of
mandibular FPMs were found to be healthy. There is a
statistically significant difference between the presence of
permanent first molars in the maxilla or mandible and its
radiological status (p < .001) (Table 6).
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Table 1. Frequency of teeth missing according to age-groups and gender

No Missing One Missing Two Missing Three Missing | Four Missing Total p value
Gender

n 1016 389 265 93 2 1765

Female
% 33.9 13 8.8 3.1 0.1 58.9
n 659 295 200 75 1 1230 293

Male
% 22 9.8 6.7 25 0.01 41.1
n 1675 684 465 168 3 2995

Total
% 55.9 22.8 15.5 5.6 0.1 10000%

Age
n 1206 293 94 21 0 1614

15-34
% 40.3 9.8 3.1 0.7 0% 53.9
n 428 340 287 91 2 1148

35-54
% 143 11.4 9.6 3 0.1 383 .000**
n 41 51 84 56 1 233

55+
% 1.4 1.7 2.8 1.9 0 7.8
n 1675 684 465 168 3 2995

Total
% 55.9 22.8 15.5 5.6 0.1 10000%

n: Number, %: Percent, **: p<.01

Table 2. Radiological situations for first permanent molars according to the gender

Tooth Porcelain Restoration

Number Gender Caries Filled Root Treatment (RT) (PR) RT + PR Healthy Total
n 209 389 171 65 52 687 192 1765
Female
% 7 13 5.7 2.2 1.7 22.9 6.4 58.9
16 Male n 161 208 145 51 32 440 193 1230 .000%*
% 5.4 6.9 4.8 1.7 1.1 14.7 6.4 41.1
Total n 370 597 316 116 84 1127 385 2995
ota
% 12.4 19.9 10.6 3.9 2.8 37.6 12.9 100
n 205 364 190 58 51 656 241 1765
Female
% 6.8 12.2 6.3 1.9 1.7 22.9 6.4 58.9
26 Vale | 169 216 119 42 39 429 216 | 1230 | g9+
% 5.6 7.2 4 14 13 14.3 7.2 41.1
Total n 374 580 309 100 90 1085 457 2995
% 12.5 19.4 10.3 33 3 36.2 15.3 100
n 242 419 203 36 46 445 374 1765
Female
% 8.1 14 6.8 1.2 1.5 14.9 12.5 58.9
36 Male n 167 240 128 31 44 367 253 1230 016*
% 5.6 8 43 1 1.5 123 8.4 41.1
Total n 409 659 331 67 90 812 627 2995
ota
% 13.7 22 11.1 2.2 3 27.1 20.9 100
n 210 382 203 54 57 460 399 1765
Female
% 7 12.8 6.8 1.8 1.9 15.4 13.3 58.9
n 181 228 126 32 32 369 262 1230
46 Male .02*
% 6 7.6 4.2 1.1 1.1 12.3 8.7 41.1
Total n 391 610 329 86 89 829 661 2995
% 13.1 20.4 11 2.2 3 27.7 22.1 100

n: Number, %: Percent, **: p<0.01,

16: Right Superior First Molar Tooth, 26: Left Superior First Molar Tooth, 36: Left Inferior First Molar Tooth, 46: Right Inferior First Molar Tooth
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Table 3. Radiological situations for first permanent molars according to the age groups

Tooth Age . . Root Treatment Porcelain
Number Groups Caries Filled (RT) Restoration (PR) RT + PR Healthy Empty Total
1534 n 255 353 184 17 31 699 75 1614
% 8.5 11.8 6.1 0.6 0.1 23.3 2.5 53.9
3554 n 102 226 119 69 47 365 220 1148
% 3.4 7.5 4 2.3 1.6 12.2 7.3 38.3
16 .000**
5 n 13 18 13 30 6 63 90 233
+
% 0.4 0.6 0.4 0.1 0.2 2.1 3 7.8
Total n 370 597 316 116 84 1127 385 2995
ota
% 12.4 19.9 10.6 3.9 2.8 37.6 12.9 100
1534 n 276 325 182 13 28 680 110 1614
% 9.2 10.9 6.1 0.4 0.9 22.7 3.7 53.9
35.5 n 83 234 121 65 51 338 256 1148
% 2.8 7.85 4 2.2 1.7 113 8.5 38.3
26 .000%*
5 n 15 21 6 22 11 67 91 233
+
% 0.5 0.7 0.2 0.7 0.4 2.2 3 7.8
Total n 374 580 309 100 90 1085 457 2995
ota
% 12.5 19.4 10.3 33 3 36.2 15.3 100
1534 n 289 417 210 8 30 485 175 1614
% 9.6 13.9 7 0.3 1 16.2 5.8 53.9
3554 n 101 222 110 39 50 275 351 1148
% 34 7.4 3.7 13 1.7 9.2 11.7 38.3
36 .000**
5 n 19 20 11 20 10 52 101 233
+
% 0.6 0.7 0.4 0.7 0.3 1.7 3.4 7.8
Total n 409 659 331 67 90 812 627 2995
ota
% 13.7 22 11.1 2.2 3 27.1 20.9 100
15-34 n 311 385 201 9 34 490 184 1614
% 10.4 12.9 6.7 0.3 1 16.4 6.1 53.9
35.54 n 68 206 114 57 46 289 368 1148
% 2.3 6.9 3.8 1.9 1.5 9.6 123 38.3
46 .000%*
. n 12 19 14 20 9 50 109 233
+
% 0.4 0.6 0.5 0.7 0.3 1.7 3.6 7.8
| n 391 610 329 86 89 829 661 2995
Tota
% 13.1 20.4 11 2.2 3 27.7 22.1 100

n: Number, %: Percent, **: p<0.01,

16: Right Superior First Molar Tooth, 26: Left Superior First Molar Tooth, 36: Left Inferior First Molar Tooth, 46: Right Inferior First Molar Tooth
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Table 4. Distribution of tooth loss in maxilla and mandible by gender and age

No Missing One Missing Two Missing p value

Maxilla

Mandibula

Total

n: Number, %: Percent, **: p<.01
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Table 5. Cross-table of radiological situations in missing teeth by gender and age groups
Radix

No Missing Empty Relicta Dental Implant Dental Bridge Total p value
Gender
n 5854 736 22 49 399 7060
Female
% 82.9 10.4 0.3 0.7 5.7 100.0
| n 3996 582 32 32 278 4920 .008**
Male
% 81.2 111 0.7 0.7 5.7 100.0
n 9850 1318 54 81 677 11980
Total
% 82.2 11.0 0.5 0.7 5.7 100.0
Age
n 5912 442 31 9 62 6456
15-34
% 91.6 6.8 0.5 0.1 1.0 100.0
n 3397 716 19 39 421 4592
35-54
% 74.0 15.6 0.4 0.8 9.2 100.0 .000%**
n 541 160 4 33 194 932
55+
% 58.0 17.2 0.4 3.5 20.8 100.0
n 9850 1318 54 81 677 11980
Total
% 82.2 11.0 0.5 0.7 5.7 100.0
n: Number, %: Percent, **: p<.01

Table 6. Cross table of first molars for jaws and right-left sides

Radiological Status

Caries Filled Root Treatment Porcelain Restoration RT + PR Healthy Empty Total

(RT) (PR)
Maxilla Right 370 597 316 116 84 1127 385 2995
Left 374 580 309 100 90 1085 457 2995
Mandible Right 391 610 329 86 89 829 661 2995
Left 409 659 331 67 90 812 627 2995
Total 1544 2446 1285 369 353 3853 2130 11980

Right-Left Jaw p=.536

Maxilla-mandible p=.00007**

RT+PR: Root Treatment + Porcelain Restoration

4. DISCUSSION

This retrospective study, which was carried out using the
data of Necmettin Erbakan University Faculty of Dentistry,
especially focused on FPMs. Because these teeth play an
important role in the dental and general health of the
individual. The FPMs are the first permanent teeth to erupt
in the mouth and have an important role in the alignment
of both anterior and posterior teeth that will erupt later,
as the other teeth are positioned relative to the previously
erupted first molar and come into occlusion. The FPMs are
also the largest tooth in the oral cavity and bear the greatest
occlusal load. It affects the vertical distance, occlusal height,
and aesthetic ratios between the maxilla and mandible.
Considering these, an evaluation of the health status of these

teeth provides us with sufficient information about the oral
health of a population (15).

It is important to protect these teeth, especially since the
early loss of FPMs causes many problems such as asymmetry
of teeth, deterioration of occlusal relations, and lack of space
in the jaws. In addition, determining the number of patients
who lost their teeth early in the community will be useful in
determining treatment plans and health policies (16). In the
population studied, at least one FPM deficiency was found to
be 57.56% in females and 53.57% in males. In the 15-34 age
group, at least one missing tooth was determined as 25.27%.
This rate was determined by Rezaie et al (5) found to be 40%
in their study, while incebeyaz et al (7) similar to our study, it
was found it to be 55% in both women and men. Ozmen (16),
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on the other hand, found that at least one FPM deficiency
was 9.70% in women and 6.37% in men, in a study performed
on a population aged 7-17 years. The differences between
the results may be due to the different sample numbers and
age groups, and the differences in protective measures based
on countries. In addition, the lack of FPM in this study was
evaluated in a wide age range and a large sample size.

Dental implants are a very common treatment option for
partial or complete edentulism for a long time (15). In the
55+ age group, 3.5% of the FPM tooth loss was treated with
an implant, while 20.8% was treated with fixed prosthetic
restoration. The rate of those who did not receive any
treatment was found to be 17.2%. In the 35-54 age group,
the rate of treatment with implants is 0.8%, while the rate of
fixed restoration is 9.2%. In the study of Aksoy et al (15) on the
preference for implant restorations in the Turkish population,
covering all oral regions, the rate of patients over the age of
60 was found to be 23%. Considering the results of this study
and other studies in the literature (7,8), it was observed that
the incidence of those who provided treatment for missing
teeth was low. Considering the possible consequences
of missing teeth, patients should be informed about the
complication of missing teeth and should be referred for any
prosthetic treatment.

Root canal treatment aims to prevent the spread of the
disease in the pulpal tissues to the periapical tissues and
to treat the existing periapical disease. When endodontic
treatment is applied to teeth that can be restored in terms of
tissue loss, the relevant tooth does not need to be extracted,
and aesthetic and functional loss is prevented by keeping
the tooth in the mouth (17). In the present study, the rate of
root canal treatment in FPMs was 13.4%, 13.3%, 14.1%, and
14% for teeth 16, 26, 36, and 46, respectively. In the study of
Cobankara et al (18), in which they examined the incidence
of root canal treatment according to age groups, they found
that 35% of FPMs had root canal-treated teeth. While the
permanent teeth in the upper jaw constitute 17% of this rate,
the permanent teeth in the lower jaw constitute 18%. In an
epidemiological study conducted in Taiwan (19), endodontic
treatment was detected in 27% of all molars. Thereis a limited
number of studies in the literature on this subject. However,
the results of these two studies show that the rates of root
canal treatment are also low. Therefore, it is important to
increase the patient population with teeth in the mouth over
time and to raise awareness of the patients about keeping
their teeth in the mouth instead of the prosthetic approach.

In the literature, it has been stated that the incidence of caries
is higher in these teeth because the depth of the sulci in the
occlusal morphology of FPMs is suitable for food retention
and the eruption times coincide with the primary dentition
period. Another factor is the earlier eruption of FPMs
compared to maxillary molars, which has been argued to be
effective in higher tooth loss (7). incebeyaz et al (7) found an
FPMs deficiency with a rate of 38.6% in the upper jaw and
43.9% in the lower jaw. In the present study, contrary to their
study, a higher rate of missing teeth was found in the upper

jaw (32.55% in the upper jaw, 23.17% in the lower jaw). The
difference between these studies may be due to the different
age ranges evaluated and the number of samples.

Inthe literature, the frequency of dental caries is from most to
low; lower and upper FPMs, lower and upper second molars,
upper second premolars, lower second premolars, upper first
premolars, lower first premolars, upper central and lateral
teeth, upper and lower canines and lower incisors have been
reported (20). FPMs being the first permanent teeth, early
exposure to caries attacks and fissure morphology are the
predisposing and important factors for caries formation (4).
Although only the FPMs were examined in the present study,
only 32.15% of the detected teeth were healthy. The lower
rate (67.85%) of actively caries or processed teeth compared
to other studies (21, 22) (78.3% and 74.4%) can be thought to
be due to social differences, examination of FPMs only, and
initial caries not showing on radiography.

In the present study, a statistically significant relationship
was found between gender and dental status. Both decayed
and filled or root canal-treated teeth are relatively more
common in women. In previous studies, it has been reported
that more caries are seen in women than in men, which is
consistent with our study (20-22). It was thought that the
early onset of permanent dentition in women, the effect of
hormonal changes on the oral state, and the early onset of
hormonal changes in women and biological differences were
effective in the high incidence of caries (22-24).

According to the study’s results, the presence of FPMs on the
right-left side is not a significant variable. In contrast, their
presence inthe maxillaor mandibleisanimportant parameter
affecting the status of the teeth. In studies conducted with
different age groups, it has been reported that the right or
left side of the teeth is not effective in the formation of caries
(20-25). Manji and Fejerskov (26) reported that mandibular
molars are the most affected teeth in all teeth, being affected
more frequently than upper molars. However, in the study by
Demirci et al (27) and Zemaitene et al (22), it was reported
that maxillary teeth develop more caries than mandibular
teeth. Although there is no consensus among researchers,
in the present study, it was determined that mandibular
FPMs were affected and processed (filled, root treatment,
porcelain treatment, extracted) more than the FPMs in the
opposite jaw.

The present study found that mandibular FPMs showed a
higher caries prevalence than maxillary FPMs. These findings
were consistent with the previous studies (28,29). This can
be attributed to various factors such as more complex pit and
fissure morphology of mandibular molars, earlier eruption,
and different salivary effects (30).

Duman et al. (31) evaluated the status of 5996 molar teeth
in the radiology records of 1499 pediatric patients. It was
determined that 45.7% of the FPMs were healthy, and 54.3%
required treatment. Consistent with the results of our study,
it was determined that the rate of healthy teeth decreased
with age (p < .001). Similar to the present study’s results,
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boys were found to have more healthy FPMs than girls in
their study. In the literature, studies conducted in similar age
groups indicate that the FPMs of girls are more affected, and
this is because girls enter puberty before boys, and FPMs
erupt earlier in girls than boys (32). In line with the results
of the present study, it was observed that the FPMs in the
maxilla were less treated than the FPMs in the mandible.

Gjermo et al. (33) and Halicioglu et al. (34) evaluated FPMs
extractions. Contrary to the results of the present study, it
was observed that the number of teeth extracted was higher
in the mandible than in the maxilla and that the number of
teeth was higher in boys than in girls. These differences may
be due to the samples’s different ethnic origins and different
age distribution.

The present study was carried out retrospectively on
panoramic images. To evaluate the health status of the tooth
holistically, it should also be evaluated clinically. Therefore,
future studies should be conducted on a larger sample size
by evaluating radiological and clinical findings together.

5. CONCLUSION

The following conclusions were reached with the findings of
the study:

e 67.85% of permanent first molars consist of decayed
or treated teeth.

e The incidence of healthy teeth appearance in
permanent first molars decreases with age.

e The presence of teeth on the right or left side does
not affect the clinical status of the FPMs, however,
their presence in the maxilla or mandible affects their
clinical status.

This study reveals that preventive practices and oral
hygiene motivations are important in reducing the need for
restoration, extraction, dental implants, and dental bridges,
and ensuring the continuity of stomatognathic systems,
especially in elderly individuals.
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ABSTRACT

Obijective: Objective: Pregnant women may be vulnerable to dental caries due to their inability to fully implement oral hygiene practices.
Toothpastes are main component of oral hygiene and the most important tool for the primary prevention of caries. The study aimed to examine
the knowledge and attitudes of pregnant women with children (PC) and without children (PNC) about fluoride and herbal toothpastes.

Methods: A self-administered and validated 20-item questionnaire was completed by a total of 219 pregnant participants, 85 PC and 134 PNC.
Statistical analyses were performed using the SciPy v1.2.3. program.

Results: Most of the PC (57.65%; 69.41%) and PNC (72.39%; 47.76%) participants responded with “no idea” when asked about fluoride sources
and the optimal amount of fluoride added to tap water by local health authorities (p=.006). The majority of the PC (62.4%) and the PNC (47.0%)
had no preference for herbal toothpastes during pregnancy (p=.03). In addition, 86.6% of the PNC showed low knowledge about the non-
fluoride content of herbal toothpastes (p=.023). While 51.5% of the PNC responded with “no idea” about a preference for herbal toothpastes
for their children, 56.47% of the PC stated that they might not prefer using herbal toothpastes for their children’s routine oral hygiene.

Conclusion: The findings show that both PC and PNC participants had little knowledge of toothpastes and their contents. Considering that
toothpastes are the most common self-applied oral hygiene tools, knowledge and awareness of fluoride and herbal toothpastes should be
raised via antenatal programs.

Keywords: pregnant women, toothpastes, knowledge, fluorides, herbal

1. INTRODUCTION

Dental caries is a disease of the hard tissues of the teeth that
affects all age groups. It is caused by an imbalance in the
interactions between cariogenic bacteria in dental plaques
and fermentable carbohydrates over time (1-3). Pregnant
women may be more susceptible to dental caries (4, 5) due
to nausea (6), changes in dietary habits (7), and delayed
treatment (8) impacting their ability to practice oral hygiene.

Toothpastes are the most common topical fluoride sources,
and a review (15) found that no definite conclusions could be
drawn about side effects that may arise from the application
of topical fluoride. Nevertheless, people who are concerned
about the amount of fluoride they are exposed to from other
sources may prefer using alternatives to fluoride-containing
toothpastes, such as fluoride-free herbal toothpastes that

Regular and frequent tooth brushing with fluoride-containing
toothpaste is considered the principal primary prevention
method in caries control (9).

While there is substantial literature on the caries-preventing
and remineralizing effects of fluoride (10-12), questions
remain about its potentially unfavorable impact on the pineal
gland, dental fluorosis, and mental retardation in children
(13, 14). However, these side effects usually occur after
systemic and excessive fluoride intake (13).

are widely available.

It has been reported that many women prefer to use
herbal products during pregnancy (16). Pregnancy is a
new experience full of uncertainty, especially for first-time
pregnant women (17, 18). Fetal development and the use of
everyday products that contain chemicals during pregnancy
is a topic of interest, and many pregnant women seek a
source of information to help them deal with their doubts
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and to navigate their decisions (18). Study groups have been
designed to consider this phenomenon.

There are antenatal education programs and websites
designed to support positive pregnancy experiences where
pregnant women can obtain up-to-date information on
wellbeing topics, such as nutrition, smoking, alcohol use,
physical activity, maternal mental health, and use of everyday
self-care products (including oral hygiene products). Hence,
it is important to understand the level of knowledge and
perspectives of pregnant women regarding self-care when
developing pregnancy care guidelines and antenatal program
curricula (19, 20). It is also worth noting that a pregnant
woman’s level of knowledge and vigilance toward the use of
everyday self-care products may vary based on whether she
has had prior pregnancies or not.

To our knowledge, to date, no study has investigated the
level of knowledge of pregnant women about fluoride and
herbal toothpastes. Therefore, the current study aimed to
evaluate the knowledge and attitudes of pregnant women
with and without children about the use of fluoride and
herbal toothpastes.

2. METHODS

2.1. Ethical Approval

This study was performed in accordance with the Declaration
of Helsinki and was approved by the Ethics Committee of
Faculty of Medicine-Clinical Researches, Istinye University
(Date: 29.06.2021 / Protocol #: 21-62). All participants
provided verbal consent for their participation and data use.

2.2. Participants

This study was conducted in the Gynecology and Oral and
Dental Care department in VM Medicalpark Bursa Hospital,
Turkey, from July to August 2021. HC interviewed pregnant
women with and without prior pregnancies. The eligibility
criteria for this study were (i) Turkish nationality, (ii) Turkish
language literacy, and (iii) aged 18 years or older. The
preliminary group of participants received a background
information sheet and verbal explanation of the study.
Participants who were unwilling to participate or who had
not met any of the above-mentioned eligibility criteria were
excluded.

2.3. Study Design

A 20-item self-administered and validated questionnaire
was designed and prepared. The 20-item questionnaire
was designed to collect information on two topics: the
demographic characteristics of the participants, and the
participants’ knowledge of fluoride and non-fluoride (herbal)
toothpastes. The participants were divided into two study
groups. Group 1 consisted of pregnant women with children
(PC), and Group 2 consisted of pregnant women without a

prior pregnancy (PNC). The questionnaires were completed
by the participants while they were waiting for their regular
appointments in the obstetrics and gynecology outpatient
clinic.

2.4. Validation Procedure

The following procedure was used to validate the questionnaire.
First, the questionnaire was checked forcommonerrors,including
intrinsically leading, confusing, and repeated questions. Then,
a pilot test of the questionnaire was conducted with a small
group of pregnant women (n=24) to remove irrelevant and
weak questions. The data collected during the pilot study were
transferred to a spreadsheet, and the scores of individuals on
positively phrased questions and negatively phrased questions
were compared to check the consistency. Entering the collected
responses from the questionnaire into a spreadsheet allowed
cleaning of the data. ZCC read the values aloud and HC entered
the data into the spreadsheet; this greatly reduced the risk
of error and helped detect inconsistent answers. Cronbach’s
alpha coefficient was used to ensure the consistency of the
survey answers and the reliability of the survey questions. As
Cronbach’s alpha coefficient in this study was 0.7, modifications
were made to the questions when forming the final version of
the questionnaire.

2.5. Statistical Analysis

The data obtained from the completed questionnaires
were recorded for statistical analysis using the SciPy v1.2.3.
program with x> and Fisher’s exact tests used for the
multivariate frequency distribution of the variables.

3. RESULTS

Of the 255 pregnant women approached to participate in this
study, 219 agreed to participate and met the inclusion criteria
(PC: n=85; PNC: n=134). Table 1 shows the demographic
characteristics of all the participants. The majority of
participants were aged 25-28 years (n=161; 73.5%). In terms
of the education level of the participants, the majority of the
PC (69.4%) and of the PNC (57.6%) had completed primary
school.

Of all participants, 36.5% perceived their oral health status as
fair. Less than half of the participants in each group utilized
professional dental care (PC= 41.1% and PNC= 38.8%) and
only when they had pain. They did not specify that they
utilized dental services at regular intervals.

There were significant differences (p< .05) between the PNC
and PC groups in their answers to questions Q1, Q5, Q14,
Q16, and Q18 (Tables 2 and 3).

Most of the PC (57.65%) and PNC (72.39%) responded with
“no idea” to Q1 (p = .047), which asked about their daily-
life awareness of fluoride as an additive. The mean ages of
these “no idea” responders for Q1 were similar, with the
mean age of the PC respondents being 26.8 + 1.97 years
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and the mean age of the PNC respondents being 27.0 £ 2.67
years.

A considerable proportion of both PC (69.41%) and PNC
(47.76%) responded with “no idea” to Q5 (p = .006),
which asked about their knowledge of the addition of the
optimal amount of fluoride to tap water by local health
authorities.

In terms of preference for herbal toothpastes during
pregnancy, the majority of the PC (62.4%) and PNC (47.0%)

Table 1. Descriptives variables of study groups

PC

n (%)
Age
20-24 10 (5.9)
25-28 52 (73.5)
29-32 14 (13.8)
33-37 9(6.8)
Education
Primary School 59 (69.4)
High School / University 26 (30.6)
Trimester
1% 26 (30.6)
2nd 36 (42.4)
BH 23(27.0)
Self-reported oral status
Poor 23(27.1)
Fair 53(52.3)
Good 9 (10.6)
Dental visit frequency
6 months 20(23.5)
12 months 15(17.7)
12-18 months 15 (17.7)
In case of pain 35(41.1)

Toothpaste recommendation prescription by dental/health professional
Yes 29 (34.1)
No 56 (65.9)

responded with “no idea” (p= .03). In addition, 86.6%
of the PNC showed low knowledge of the non-fluoride
content of herbal toothpastes (sum of the “false” plus “no
idea” answers to Q16; p= .023). While 51.5% of the PNC
participants responded with “no idea” about a preference
for herbal toothpaste for their children, the majority of the
PC (56.47%) participants stated that they might not prefer
using herbal toothpaste for their children’s routine oral
hygiene.

PNC Total

n (%) n (%)
11(8.2) 21(9.5)
101 (75.3) 153 (69.9)
16 (11.9) 30(13.7)
6 (4.6) 15 (6.9)
80 (57.6) 139 (63.5)
54 (42.4) 80 (36.5)
33 (24.6) 59 (26.9)
61 (45.5) 97 (44.3)
40 (29.9) 63 (28.8)
27(20.2) 50 (22.8)
79 (58.9) 132 (60.2)
28(20.9) 37 (17.0)
24 (17.9) 44.(20.1)
39(29.1) 54 (26.6)
19 (14.1) 34 (15.5)
52(38.8) 87(39.7)
55 (41.0) 84 (38.3)
79 (59.0) 135 (61.7)
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Table 2. Frequency distribution of study groups based on fluoride part of an questionnaire

Q1. Fluoride is found in nature in water sources, some foods and beverages.

True 4(4.71) 2 (1.49)

False 32 (37.65) 35(26.12) .047
No idea 49 (57.65) 97 (72.39)

Q2. Fluoride can be found in pet bottled water.

True 17 (20) 22 (16.42)

False 21(24.71) 47 (35.07) 267
No idea 47 (55.29) 65 (48.51)

Q3. Black tea (especially when it brewed) contains high amounts of fluoride.

True 17 (20) 26 (19.4)

False 23 (27.06) 45 (33.58) .579
No idea 45 (52.94) 63 (47.01)

Q4. Fluoride can be added to tap water to strengthen tooth enamel.

True 15 (17.65) 22 (16.42)

False 26 (30.59) 40 (29.85) .954
No idea 44 (51.76) 72 (53.73)

Q5. Addition of optimal amounts of fluoride to tap water by local health authorities is harmful for health.

True 11 (12.94) 26 (19.4)

False 15 (17.65) 44 (32.84) .006
No idea 59 (69.41) 64 (47.76)

Q6. Fluoride prevents or delays the formation of tooth decay by strengthening tooth enamel.

True 14 (16.47) 31(23.13)

False 32 (37.65) 42 (31.34) 420
No idea 39 (45.88) 61 (45.52)

Q7. Fluoride is found in toothpastes.

True 16 (18.82) 22 (16.42)

False 27 (31.76) 42 (31.34) .879
No idea 42 (49.41) 70 (52.24)

Q8. Fluoride in toothpastes causes pituitary tumors.

True 13 (15.29) 29 (21.64)

False 23 (27.06) 50 (37.31) .073
No idea 49 (57.65) 55 (41.04)

Q9. Dental fillings contain fluoride.

True 14 (16.47) 23 (17.16)

False 28(32.94) 32(23.88) 328
No idea 43 (50.59) 79 (58.96)

Q10. The use of fluoride toothpaste during pregnancy allows the baby to have stronger teeth.

True 15 (17.65) 20 (14.93)

False 25(29.41) 33(24.63) .549
No idea 45 (52.94) 81 (60.45)

Q11. Fluoride tablets should be used during pregnancy.

True 14 (16.47) 26 (19.4)

False 23 (27.06) 44 (32.84) 453
No idea 48 (56.47) 64 (47.76)

Q12. Fluoride reaches the baby through the baby cord.

True 15 (17.65) 26 (19.4)

False 23 (27.06) 43 (32.09) .609
No idea 47 (55.29) 65 (48.51)
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Table 3. Frequency distribution of study groups based on herbal part of an questionnaire

Q13. Herbal toothpastes are sold in pharmacies.

True 16 (18.82) 27 (20.15)

False 27 (31.76) 46 (34.33) 854
No idea 42 (49.41) 61 (45.52)

Q14.1 prefer to use herbal toothpaste during my pregnancy.

True 13 (15.29) 25 (18.66)

False 19 (22.35) 46 (34.33) .03
No idea 53 (62.35) 63 (47.01)

Q15. | think herbal toothpastes are healthier than fluoride toothpastes.

True 14 (16.47) 25 (18.66)

False 19 (22.35) 41(30.6) 292
No idea 52 (61.18) 68 (50.75)

Q16. Herbal toothpastes do not contain fluoride.

True 17 (20.0) 18 (13.43)

False 14 (16.47) 44 (32.84) 023
No idea 54 (63.53) 72 (53.73)

Q17. Herbal dental products are better for gingival bleeding.

True 12 (14.12) 26 (19.4)

False 27 (31.76) 45 (33.58) 492
No idea 46 (54.12) 63 (47.01)

Q18. | prefer herbal toothpaste for my child.

True 14 (16.47) 27 (20.15)

False 48 (56.47) 38(28.36) .046
No idea 23 (27.06) 69 (51.49)

Q19. | think herbal toothpastes are more expensive than fluoride toothpastes.

True 19 (22.35) 27 (20.15)

False 26 (30.59) 46 (34.33) 832
No idea 40 (47.06) 61 (45.52)

Q20. Herbal toothpastes prevent tooth decay as well as fluoride toothpastes.

True 14 (16.47) 23 (17.16)

False 22 (25.88) 42 (31.34) 634
No idea 49 (57.65) 69 (51.49)

4. DISCUSSION

A good understanding of the knowledge, attitudes, and
perspectives that pregnant women have about oral and
dental health will enable the establishment of preventive
dentistry modules in antenatal programs (21, 22). One of the
most important functions of preventive dentistry is to help
individuals develop correct and adequate oral hygiene habits
so that they can maintain their oral and dental health (23).

The toothbrush and toothpaste are the most basic tools
used to establish oral hygiene (24). Therefore, the present
study investigated the knowledge and attitudes of pregnant
women with and without children about fluoride and herbal
toothpastes.

In Turkey, in 2020, the highest fertility rate was recorded in
the 25-29 years age group (25). Consistent with this data,

in this study, pregnant women aged 25-28 years made up
73.5% and 75.3% of the PC and PNC groups, respectively.

In terms of self-reported oral health status, 60.2% of the
participants (n = 132) expressed that their oral and dental
health was “fair,” which is in accordance with the findings
of Lakshmi et al. (26) and Gaszynska et al. (27). Education
level is regarded as one of the main factors that influences
oral health knowledge and attitudes (26, 28). A significant
proportion of the present study cohort (63.5%) were primary
school graduates. Therefore, the low education level of the
participants may explain why the response “no idea” was
given to most of the questions, as shown in Tables 2 and 3.

In a recent study (29), first-time pregnant women with
no children were found to be the most active participants
(72.5%) in antenatal programs in Turkey. This led us to
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hypothesize that PNC may have up-to-date information
about maternal health issues than PC. However, the fact that
both PNC and PC answered with “no idea” to 90% (18/20) of
the questions indicates that antenatal programs may not be
providing adequate information about oral and dental health
care tools.

Despite the wide availability of dental health services
in Turkey, most of the participants’ dental visits (41.1%
and 38.8%) were due to the participants experiencing
symptoms. Dental visits play a significant role in improving
the oral hygiene status of the individual and increasing
their knowledge of oral health. Therefore, it is crucial that
antenatal programs emphasize the need to schedule regular
dental visits, even in the absence of symptoms.

The best indicator of dental health is being caries-free, and
fluoride is added to toothpastes in optimal doses due to its
caries-preventing effect. Even though fluoride is found in
some foods, water, and almost all commercial toothpastes
(30), only 4.71% of the PC and 1.49% of the PNC participants
answered Q1 correctly (Table 2). It has been almost 80 years
since fluoride was introduced to the market (31), yet the
pregnant women in our study had little knowledge of the use
of fluoride in dental products.

In addition to including fluoride in self-applied topical
products (e.g., toothpastes, mouth rinses, and gels), systemic
water fluoridation is practiced as a preventive measure and
managed by local authorities (30, 32). The optimal approved
fluoride level in water is 0.7-1.1 parts per million (ppm), and
it is set according to the climate (32, 33). More than 100
health organizations, including the USA Centers for Disease
Control and Prevention, the American Medical Association,
the World Health Organization, and the Turkish Dental
Association, recognize the benefits of water fluoridation
in caries prevention. In addition, delivering appropriately
fluoridated water to a large number of people may alleviate
the economic burden of countries in terms of avoiding
expensive dental treatments. The majority of the PNC in
this study stated that the optimal dose of fluoridated water
was harmful. The reason for their lack of knowledge on this
subject needs to be identified. A probable reason for their
lack of knowledge may be the fact that water fluoridation is
not a current preventive dentistry measure applied in Turkey.

The use of herbs (34), including medicinal herbs, as
botanical drugs, teas, and dietary supplements has increased
significantly over the past 20 years (35, 36). Women
constitute a large share of herbal product consumers. In fact,
studies have shown that the preference for herbal products
during pregnancy ranges from 6.4% to 67.9% (37, 38).

Herbal toothpastes are an alternative to traditional fluoride-
containing toothpastes; they alleviate the symptoms
of pregnancy gingivitis (39, 40) and show the same
remineralizing and caries-preventing effects as fluoride-
containing toothpastes (41). However, there is concern
about the use of herbal products by children because little
information is available about the benefits and risks in this

population (42). It has previously been stated that women
are the major (67%) primary source of information about
children’s oral hygiene habits (43). In the present study, the
PNC did not express any preference for herbal toothpastes
for their children, while the PC stated that they might reject
herbal toothpastes for their children’s routine oral hygiene.
The lack of interest in using herbal toothpastes and the safety
concerns expressed by the pregnant women in this study
highlight the need for education on herbal dental products.

5. CONCLUSION

The data and findings of the present study were consistent
with those of previous studies. The findings show that all
the pregnant women who participated in this study had
little to no knowledge of the vast majority of the evaluated
parameters, regardless of their past pregnancy status.
Considering the significant impact that pregnant women
have on their future children’s dental health, their knowledge
and awareness of fluoride-containing and herbal toothpastes
should be increased.
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ABSTRACT

a curriculum for a program of education in school nursing.

sub-topics, 167 learning outcomes, thus ending the Delphi rounds.

standardization of this instruction.

Objective: School nursing education has not been standardized in Turkey so that it was decided the Delphi technique would be used to develop

Methods: The data were collected from the expert panel via the Delphi technique by means of e-mail. Data were collected in three consecutive
Delphi rounds. The population of the study comprised academic nurses and school nurses working in the area of school nursing in Turkey. A total
of 83 experts were invited to participate in the study. The data were evaluated in terms of Quartile 1, Quartile 3, medians, interquartile ranges.
Interquartile range refers to the difference between Quartile 3 and 1. Consensus was considered as less than the interquartile range of 1.2.

Results: At the end of Round-1, 177 learning outcomes, nine main topics, 262 sub-topics were obtained. At the end of Round-2, 167 learning
outcomes, nine main and 255 sub-topics were gathered, while at the end of Round-3, agreement was reached regarding nine main topics, 255

Conclusions: The curriculum on which agreement was reached will be treated as a guide to school nursing education and contribute to the

Keywords: Certification, curriculum, delphi technique, school nurse education

1. INTRODUCTION

School nursing is a specialized branch of nursing that
contributes to students’ health, academic achievement,
and life-long wellbeing. Toward this aim, school nurses help
students to adapt to their normal process of development,
work to improve the health and safety of both students and
the community, intervene in actual and potential health
issues, engage in case management, help students and
their families develop their capacities for self-management
and learning, while at the same time working with other
employees in active collaboration (1).

School nurses are required to have the skills of analyzing
data for diagnosis, determining nursing diagnoses and
results, identifying outcomes, planning, implementation,
coordinating care, providing health education and improving
health, consultation, progressing toward attaining results and
evaluating the quality of nursing practices, gaining skills and
competences, assessing professional practices, contributing
to the development of their colleagues and school personnel,
and developing competences and standards in the areas of

cooperation, ethics, research, in using resources, engaging
in leadership and program management (2). In Turkey, the
Ministry of Health has outlined the duties, powers and
responsibilities of school nurses in its “Regulation No. 27910
on Amending Nursing Regulations” that was published
in 2011. In line with this regulation, this branch of nursing
includes a widely comprehensive range of duties related to
matterssuch as defining school health needs, defining powers,
performing periodical physical examinations, immunization,
health screening, health education and planning (3).

In school nursing applications around the world, there are
differences in the approach to the role of the school nurse, in
percentages of nursing students, care supervision, proposed
nursing education as well as in local needs. Systems of
education and services are shaped differently where there is
no standard model for school health services orimplementing
school nursing practices. Because of this, the effectiveness of
the school nurse and the quality of school health services are
directly related to the leadership, management, cooperative
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effort and advocacy skills with which nurses can meet
students’ needs (4).

In Turkey, school nursing education is provided within the
scope of basic nurses’ training as part of the public health
nursing curriculum, whereas in developed countries, this
is defined as a separate field of specialization (5, 6). The
American Nurses Association (ANA) requires a minimum
bachelor’s degree for performing professional nursing
practices (7). ANA and the National Association of School
Nurses (NASN) requires school nurses to pass a program
of education in order to be prepared for their roles in this
capacity. It has been stated that this training needs to be
conducted at the level of a national certification program
(8). In Turkey, school nursing is taught as an elective course
in School nursing in Nursing Undergraduate programs, as
a course as part of the Public Health Nursing Graduate
Program, as a Graduate program in School nursing, and as a
School Nursing Certification program.

The lack of a standard in school nursing education in Turkey,
the fact that school nurses are predominantly employed
in private schools and boarding institutions, the lack of
agreement on what school nursing education programs
should entail are among the problem experienced in this
area. Nurses must attend a course of education after
graduation in order to be able to work in the field of school
health. Well-known international organizations such as
the NASN and the American Speech-Language-Hearing
Association (ASHA) recommend that school nurses attend
a certification program (9, 10, 11). Setting up certification
programs and making graduate education in the area of
school nursing more widespread is of the greatestimportance
in terms of educating qualified school nurses and improving
school health in general (12). School nursing is only newly
developing in Turkey and yet, no certification is required to
become a school nurse. A national standard for knowledge
and practices must be adopted if certification programs and
graduate education are to succeed. In the light of the lack
of standardization in Turkey for school nursing, we made the
decision to use the Delphi technique to develop a national
school nursing curriculum in order to answer the need to
achieve consensus among experts as to curriculum content
in this branch of nursing.

The Delphi technique is a means of identifying consensus.
The technique was first developed by Helmer and Dalkey in
the 1950s for an evaluation of military topics. The goal of
the Delphi technique is to achieve consensus by collecting
expert judgments. It is a fact that in political interaction
especially and in other settings where there are differences
of status, individuals may be reluctant to freely express their
views. This technique allows persons to be comfortable with
expressing their views, leading to possible consensus. In
general, the Delphi technique has three characteristics: 1.
Confidentiality of participation, 2. Statistical analysis of group
reaction, 3. Controlled feedback. In the implementation
of the technique, a sequence of questionnaires might be
sent out to the experts. Each feedback is reported to the

participants. This procedure continues until consensus has
been reached (13, 14).

An examination of studies in the international nursing
literature that have used the Delphi technique reveals
that this method is commonly employed in determining
research priorities, introducing a particular method, carrying
out scale development processes, identifying nursing
branch competences, developing protocols, setting up care
protocols, and in determining nursing program curriculums
(15,16).

Because of the wide use of the Delphi technique in nursing,
we aimed in this study to identify the content of a certification
program for school nurses by reaching a consensus through
the collection of views from school nurses and academics.

2. METHODS

This study was conducted by using the Delphi consensus
technique over the period 24 September 2020 — 8 July 2021.

2.1. Data Collection

The data were collected from the expert panel via the Delphi
technique by means of email. Data were collected in three
consecutive Delphi rounds.

2.2. Steps in the Delphi Technique
Step 1: Identifying the Experts

In this study, academic nurses (with the status of Professor,
Associate Professor, Assistant Professor and Research
Assistant) and School Nurses working in the area of School
Nursing in Turkey were identified as the panel of experts.

Step 2: Creating the First Delphi Questionnaire

At the end of a full-day workshop in which the authors shared
experiences with a panel of 10 experts, the main headings,
sub-headings, learning outcomes and application terms for
the certification program that could be included in a school
nursing certification program were identified. The first Delphi
guestionnaire was thus created. Besides the topic headings
and the learning outcomes, the experts were also asked for
their views regarding the prerequisites for a school nursing
certification program application, the period of time needed
for theoretical and practical instruction in the program, and
the term of validity of the proposed certification.

Step 3: Delivery of the First Delphi Questionnaire to the
Experts

The first Delphi questionnaire that contained the
information put together by the researchers addressing the
was sent to experts by email. At this stage, the experts were
asked to make additions to the curriculum that had been
drawn up.
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Step 4: Reviewing the First Delphi Questionnaire and
Creating the Second

The first Delphi questionnaires returned by the experts
were revised by the research team, and the second Delphi
questionnaire was thus created. At this stage, repeating
views were combined and grouped. An evaluation scale was
added to each learning outcome and topic on the second
questionnaire. This scale was a Likert-type of scale with points
between 1-7 (1: must definitely not be in the curriculum; 7:
must definitely be in the curriculum).

Step 5: Delivery of the Second Delphi Questionnaire

The second Delphi Questionnaire was re-sent to the
participating experts. At this stage, the experts were asked
to use the 7-point Likert scale to evaluate each learning
outcome, main topic and sub-topic.

Step 6: Analysis of the Second Delphi Questionnaire and
Creating the Third

The data of the second Delphi questionnaire evaluated by the
experts were analyzed. In this analysis, Quartile 1, Quartile
3, interquartile range and median calculations were made;
the results of the analysis were added to the second Delphi
questionnaire, thus creating the third Delphi questionnaire.

Step 7: Delivery of the Third Delphi Questionnaire to the
Experts

The third Delphi questionnaire was sent to the experts once
again for evaluation. At this stage, the experts were asked
to review the topics on which they did not agree and score
these.

Step 8: Analysis of the Third Delphi Questionnaire and
Ending the Rounds

At this stage, another analysis was made of the third Delphi
Questionnaire. Since there were no changes in the views, the
rounds were ended (Figure 1).
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Figure 1. Three round Delphi process
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2.3. Study Population

The population of the study comprised academic nurses
(with the status of Professor, Associate Professor, Assistant
Professor and Research Assistant) and School Nurses working
in the area of School Nursing in Turkey. Eighty three experts
were invited to participate in the study.

2.4. Ethical Considerations

Approval for the study was obtained from the Ethics Board
of Marmara University Health Sciences Institute (19.12.2019-
222). The faculty members and school nurses were invited to
the study through the delivery to them of the data collection
tool, consent form, and information sheet.

2.5. Analysis of the Data

The data were analyzed on the SPSS 26 package program.
The data were evaluated in terms of Quartile 1, Quartile 3,
medians and interquartile ranges. Interquartile range refers
to the difference between Quartile 3 and Quartile 1. A low
difference indicates agreement; a higher value means that
consensus has not been reached. It is recommended that
the interquartile range should be 1.2 or less for consensus
(23).

3. RESULTS

First Delphi Questionnaire was sent via email to the 83 experts
invited to participate in the study (Table 1). In Round 1, 49
of the 83 experts participated (participation rate of 59%),
contributing their views. In Round 1, 177 learning outcomes,
9 main topics and 262 sub-topics were created. In Round 2,
43 out of the 49 experts participated; the consensus was
achieved on 167 learning outcomes, 9 main topics and 255
sub-topics. The agreement could not be reached regarding
7 sub-topics, 10 learning outcomes and the prerequisites
for application to a school nursing certification program,
the theoretical and practical duration of such a program,
exemption from practical work, and the term of validity of a
certificate. Forty-two out of 43 experts participated in Round
3. Consensus could still not be achieved regarding the 7 sub-
topics and 10 learning outcomes on which agreement could
not be reached previously. Therefore, the Delphi rounds
were ended at the end of Round 3, with a total of 9 main
topics, 255 sub-topics and 167 learning outcomes. At the
end of the Delphi rounds, agreement had been reached
on the following main topics: School nursing, Identifying
the school community, Health evaluation and nursing
diagnosis, Improving health and disease prevention, Health
issues and nursing management, School environment and
safety, Disaster and emergency management, Sensitive/
vulnerable/disadvantaged groups, risk evaluation and

nursing interventions, School health services management
and evidence-based practices (Table 2). Besides the topic
headings and the learning outcomes, the experts were also
asked for their views regarding the prerequisites for applying
for a school nursing certification program, the period of
time needed for theoretical and practical instruction in the
program and the term of validity of the proposed certification.
All of the experts were in agreement that nurses would
have to hold an undergraduate degree as a prerequisite for
application to a school nursing program. Among the experts,
64.3% stated that the applicant’s 4-year grade average would
have to be at least 2.5 on a scale of 4. Among the experts,
78.6% believed that prerequisites for a certificate should be
a health report obtained from a fully qualified hospital, while
88.1% said that basic life support certification or a certificate
earned during the program would be necessary. A majority
(92.9%) of the experts said that clinical experience would
be a requirement. On the other hand, the experts’ views
on how long a period of clinical experience was necessary
varied from between at least 6 months to 5 years, leading
to a failure to achieve consensus on this point. A group of
experts representing 85.7% stated that there should be no
exemption from practical work, and that each participant in
the program should be required to complete the practical
instruction. On the matter of how long the theoretical part of
the certification program should take suggestions for a period
of 20 hours-240 hours were offered in Round 1, but at the
end of the Delphi rounds, durations of between a minimum
of 80 hours-240 hours were suggested. No agreement could
be reached on any of the suggestions, however. In the
matter of the duration of practical work in the certification
program, all of the experts agreed that the program should
include practice sessions. No agreement could be reached,
however, on the duration of these practice sessions. The
experts offered the view that practice sessions should be
held for a period of 40-300 hours. The highest percentage
in this context was 38.1%, seen in the suggestion that half of
the program be devoted to apply teaching. Concerning the
matter of the term of validity of the certification program,
the experts formed a consensus on establishing a refresher
course every 5 years.

Table 1. Response rates of professionals

Professionals Round 1 Round 2 Round 3
n n n
Professor 7 of 22 7of 7 6 of 7
Associate Professor 9 of 15 70f9 70of7
Assistant Professor 21 0f 32 20 of 21 20 of 20
Research Assistant 40f6 30f4 30of3
School Nurse 80f 8 60f6 60f6
Total 49 of 83 43 of 49 42 of 43
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Table 2. Number of learning outcomes and sub-topics meeting consensus from the three round Delphi process

Learning Outcomes

Sub-topics

Number Number Percentage of Number of Number of sub- Percentage
Main topics of learning of learning | learning outcomes | sub-topicsat | topics meeting | of sub-topics
outcomes at outcomes | meeting consensus baseline consensus meeting
baseline meeting consensus
consensus
School nursing 25 22 88 21 20 95.2
Identifying the school community 12 11 91.6 7 6 85.7
Health evaluation and nursing diagnosis 18 17 94.4 15 14 93.3
Improving health/disease prevention 25 22 88 53 50 94.3
Health issues and nursing management 15 14 93.3 90 90 100
School environment and safety 25 24 96 25 24 96
Disaster and emergency management 9 9 100 12 12 100
Sensitive/vulnerable/disadvantaged groups, 24 24 100 21 21 100
risk evaluation and nursing interventions
School health services management and 24 24 100 18 18 100
evidence-based practices
Total 177 167 943 262 255 97.3
4. DISCUSSION from: https://selcuksem.selcuk.edu.tr/Educations/uzaktan-

Inthis study, we looked into the learning outcomes, curriculum
and prerequisites of a school nursing certification program
by employing the Delphi technique to seek consensus
among a panel of 42 experts comprising academic nurses
and school nurses working in the field of school nursing in
Turkey. We encountered no study in the literature that dealt
with the curriculum of school nursing education. The lack
of literature in this particular area makes this study unique.
At the moment, school programs, including undergraduate
programs, are in flux and every university program does
not belong to a single prototype. School nursing in Turkey
is taught at several levels—in the form of a course in School
nursing as part of the Nursing Undergraduate program or
the Graduate Nursing program, as a graduate program in
School nursing, as well as in the form of a School Nursing
Certification program. As can be understood from the various
levels at which this discipline is taught in Turkey, it could be
seen that there is no consensus on what the curriculum of a
school nursing education program should consist of.

Anexamination of the topics on which consensus wasachieved
in this study shows that these are generally consistent with
what is reported in the school nursing literature. It is evident
that the experts reached consensus on matters such as
the evaluation of health, system-related health issues and
nursing management, acute and emergency situations,
chronic health problems, infectious diseases, groups with
special health needs, health education, and professionalism
in school nursing, similar to those topics set forth by the
National Board for Certification of School Nurses (17). Similar
topics are also contained in school nursing certification
programs at the university level in Turkey (18, 19) (Available

egitimler/17; https://sayem.subu.edu.tr/egitimler/uzaktan-
egitim/saglik-egitimleri/okul-sagligi-hemsireligi-sertifika-
programi Accessed Date: 10.09.2021).

A study in Turkey that also used the Delphi consensus
technique to create a curriculum for public health nursing
included similar subjects in the school nursing division of the
department (20).

All of the experts in our study were in agreement that
nurses would have to hold an undergraduate degree as a
prerequisite for application to a school nursing program. In
the same way, NASN has required that nurses be graduates
with a B.A. degree from an accredited college or university
and be registered on a board of nurses. These requirements
constitute the minimum preparation for the skills needed for
entry-level school nursing (9). Furthermore, NASN supports
the granting of school nursing certification on a state level and
also certifies school nurses through the NBCSN. The Nursing
and Midwifery Council (NMC) is the regulatory authority in
the U.K. This council requires school nursing certification to
be granted on an undergraduate or graduate level and that
application for this certification be restricted to registered
midwives or nurses (21, 22).

In our study, 88.1% of the experts stated that applicants for
certification must have basic life support certification or a
certificate earned during the program. The U.S. New Jersey
State School Nurses Association states that nurses to apply
for school nursing certification must hold Cardiopulmonary
Resuscitation or Automatic External Defibrillator Certification
from authorized organizations (23).

Almost all of the experts in the study set forth the view
that clinical experience was necessary. The NBCSN requires
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at least 1000 hours of clinical practice before entering the
certification examination. This period of time is equivalent
to about a full working year of a full-time school nurse who
works at least 6 hours a day in a 180-day school year (17).
Similarly, in our study, the experts reached a consensus on
the view that candidates should have at least 6 months of
clinical experience. According to the New Jersey State School
Nurses Association, the requirement for becoming a school
nurse is to have completed at least 21 semesters worth of
credits, at least 6 semesters of credit hours being derived
from clinical practice in a school nurse’s office (23).

As to the theoretical training in the certification program, this
was deemed to be a minimum of 80 and a maximum 240
hours of instruction. No agreement could be reached on any
of the suggestions, however. It is to be noted that certification
programs at the university level in Turkey amount to 150
hours. The accredited certification and graduate programs
in the U.K. require a minimum 52 weeks—1 full year—of a
120-180-credit program of education. In the matter of the
duration of practice sessions in the certification program,
all of the experts agreed that the program should include
applied sessions. As to the matter of the duration of the
program, 38.1% of the experts expressed the view that half
of the program should be devoted to practical instruction.
Certification programs conducted in the U.K. require that half
of the program be devoted to clinical practice. In certification
programs conducted in different states around the U.S., the
duration of practical instruction varies from 75 to 300 hours.

Concerning the matter of the term of validity of a certification
program, the experts agreed that a refresher course should
be conducted every 5 years. Similarly, NASN defines a five-
year validity period for school nursing certification (17).

The limitation of this research is that the number of experts
at the beginning of the first Delphi round is gradually
decreasing in the ongoing Delphi rounds and seven experts
have left the study.

5. CONCLUSION

A three-stage Delphi process was used to reach consensus on
the curriculum of a nationwide school nursing certification
program. The result of our study was that the main topics
and learning outcomes of a school nursing certification
program, as well as the prerequisites for application to the
program were defined. There is a need for a certification
program in Turkey for school nursing and for standardization
of education in this branch of nursing. The curriculum
created is expected to be treated as a guide to school nursing
education, becoming a framework for its implementation.
We believe that our findings will provide a resource for
eliminating differences in school nursing education.
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ABSTRACT

Objective: Objective: Medicinal herbs offer natural remedies for various ailments because of their comprehensive effects. Scorzonera cinerea L.
(Sc) is an edible wild plant and is used in traditional medicine against various diseases. The purpose of this study was to investigate the immune
system effects of S. cinerea radical leaf extract in diabetic rats.

Methods: The 5 groups were formed — Control, Diabetic, Sc-Dried, Sc-Frozen, and Acarbose. Adenosine deaminase (ADA), xanthine oxidase
(X0), and myeloperoxidase (MPO) activities in liver and kidney tissues were analyzed. Hematological parameters were also evaluated.

Results: ADA, XO, and MPO activities in both tissues significantly increased in diabetic conditions. However, Sc treatments significantly decreased
liver ADA, liver and kidney XO, and liver and kidney MPO activities. There was no significant change in red blood cell (RBC) parameters. Although
platelet (PLT) count and MPV were raised in the diabetic group, these parameters were reduced with Sc-Dried and Sc-Frozen treatment. While
lymphocyte (LYM%) significantly decreased in defense cells in the diabetic group, neutrophil (NEU%), monocyte (MO%), and eosinophil (EOS%)
elevated. However, a significant decrease was observed in NEU% and EOS% with Sc treatment.

Conclusion: S. cinerea treatment can exert a potential immunoregulatory effect in diabetes. Thus, S. cinerea can be considered as an adjuvant

to augment immune system on diabetes.

-

Keywords: Adenosine deaminase, Hematology, Immunity, myeloperoxidase, Scorzonera cinerea, xanthine oxidase

1. INTRODUCTION

Diabetes mellitus (DM) is a chronic, heterogeneous, and
progressive disease that is characterized by hyperglycemia
due to deficiency of insulin and/or absence. Diabetes related
many diseases that among these are heart, eyes, nerves, and
kidney diseases, skin complications, and immune system
disorders (1). It has been supported by many researchers
that there is also a serious relationship between diabetes
and oxidative stress (2,3). Increased free radical production
causes the activation of some major pathways such as
the polyol pathway, protein kinase C, an increase in the
formation of advanced glycation end-products (AGE), and
overactivity of the hexosamine pathway. At the same time,
these pathways lead to the production of free radicals
again and have a role in the pathogenesis of complications
(4). Diabetes has significant adverse effects on the immune
system. High blood glucose levels increase the activity of
immune cells. These cells eventually become depleted
and less sensitive; as a result, their effectiveness against
invading pathogens is reduced. Protein kinase C is activated
by hyperglycemia, thereby inhibiting neutrophil migration,

phagocytosis, superoxide production, and microbial killing.
Hyperglycemia can also reduce the formation of neutrophil
extracellular traps (5). The chronic inflammatory state in
diabetics may play a role in impaired immune function, thus
increasing susceptibility to infections. On the other hand,
regulation of the activities of some enzymes responsible for
immunity, such as ADA, MPO, and XO, is important to the
proper functioning of the immune system.

Medicinal herbs offer exhaustive properties because of their
multiple effects. Natural compounds such as polyphenols
have the ability to modulate ADA enzyme activity as well
as reverse oxidative damage (6). A fall in ADA levels was
greater in diabetic patients taking metformin with garlic than
in patients taking only metformin (7). It is known that MPO
has a critical role in the onset and progression of acute and
chronic inflammatory diseases. Moreover, as the XO pathway
is considered an important pathway for the production of
reactive oxygen species (ROS) and the high oxidative stress
has a significant impact on immunity, XO pathway may have
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a critical role in modulating immunity (8). Studies with plants
show promise in reducing inflammation and regulating
immunity. A previous study demonstrated that Withania
coagulans corrects reduced the proinflammatory markers
in kidneys (9). Another plant study, Combretum molle
treatment elicited a decline in MPO and XO activity in diabetic
rats (10). Additionally, grape seed extract attenuated both
XO and ADA activities in the diabetic rats (11). Previously,
Mesona procumbens extract downregulated streptozotocin-
induced liver XO activity, and it restored renal organic anion
transporter 1 and urate transporter expression (12). Recent
study, Rumex crispus root exhibited potent XO inhibitory
activity in in vitro assays (13).

The genus Scorzonera (Asteraceae) is widely spread in
Europe, Asia and Africa. They are edible wild plants and are
used up generally raw in spring because of their nutritional
and dietary value (3). Scorzonera genera are used in
traditional medicine in Europe, China, Tibet, Mongolia, Libya,
and Turkey to treat gastrointestinal disorders, colds, fever,
pulmonary diseases, and parasitic diseases. Moreover, these
genera are used as galactagogues and appetizers as well as for
rheumatic disorders, renal failure, hepatic pains, abscesses,
and diabetes mellitus (3). To the best of our knowledge, there
are limited experimental studies on Scorzonera cinerea (Sc)
in the literature. This study aims to investigate the immune
system effects of S. cinerea radical leaf extract in diabetic rat.

2. METHODS

2.1. Plant Materials and Extraction

S. cinerea was collected from Van, Turkey, in April 2017.
The taxonomic identification of the plant was performed
and a specimen is kept in the herbarium of Van Ylzincil
Yil University. Parts of S. cinerea radical leaves were dried
outdoors approx. 18°C and 55% humidity for 4 days and then
powdered. The other parts of them were frozen at -22°C for
3-month storage. The dried radical leaves were extracted
with ethanol (75%) at 50°C for 3 h. The frozen radical leaves
were first gradually thawed and then crumbled and extracted
with ethanol (75%) at 50°C for 3 h. The extractions were
filtered through filter paper and then concentrated under
reduced pressure at 40°C (IKA RV3 V, Germany).

2.2. L-Ascorbic Acid Determination

The amount of ascorbic acid was determined by the method
of Lee and Coates (14) with some modifications. The plant
samples were homogenized with ice-cold metaphosphoric
acid (4%) in ice bath. The homogenate was centrifuged at
10000xg for 5 min at 4°C. The upper clear liquid was filtered
and immediately injected into the HPLC system. The system
consists of a Rheodyne 7725i injector, an LC-20 AD gradient
pump, a CTO-10AS VP column furnace, and an SPD-M20A
diode array detector. Hypersil Gold aQ C18 column was used
with a mobile phase (H,0:H,SO, 98:2 v/v, pH 2.54). Flow

rate of 0.7 mL/min and the injection volume of 20 uL were
adjusted at 25°C. The measurement was performed at 244
nm. Ascorbic acid was identified and calculated according
to retention times and by comparison with the external
standard (y = 86755x + 3611.6, r> = 0.9992).

2.3. Animals

Experiment was performed using 40 healthy Wistar albino
male rats (200-300 g; 2—-3 months of age) which obtained
from Van Yuzlinci Yil University Experimental Application
Center. The rats were housed under standard conditions
(2242°C, 50% humidity, and under a 12-h light/dark cycles).
They were provided standard chow and tap water ad libitum.
Ethics Committee of Van Yiizlincl Yil University approved the
study protocol (Date:2019, decision no: 2019/02).

2.4. Experimental Design

Experimental diabetes was induced by a single dose
intraperitoneally (i.p) injection of streptozotocin (STZ) (45
mg/kg body weight (bw) in citrate buffer). Rats were allowed
to develop diabetes for 3 days. Thereafter, rats with fasting
blood glucose levels over than 200 mg/dL were considered
diabetic. The rats were divided randomly into 5 groups (n=8)
as follows:

Control group (CG) received single dose of 1 mL citrate buffer
i.p and 1 mL physiological saline p.o for 21 days; Diabetic
group (DG) — diabetic rats who received 1 mL physiological
saline orally (p.o) for 21 days after DM induction; Sc-Dried
group — diabetic rats who were administered 100 mg/kg bw
dried Scorzonera extract p.o for 21 days after DM induction;
Sc-Frozen group — rats who were administered 100 mg/kg bw
frozen Scorzonera extract p.o for 21 days after DM induction;
Acarbose group — rats who were administered 50 mg/kg
bw acarbose p.o for 21 days after DM induction. After 21
days, the rats were anesthetized, and then blood and tissue
samples were taken.

2.5. Biochemical Analyses

Rat tissues were homogenized with ultrasonic homogenizers
in an ice-cold phosphate-buffered solution (pH 7.4) and
centrifuged at 8570xg for 30 min at +4°C. The obtained
supernatants were used to evaluate ADA, MPO, and XO
activities. Protein quantification was measured by modifying
the Lowry method (15).

2.6. Measurement of ADA Activity

ADA was measured using the method of Giusti (16). The
method is based on the generation of ammonia, which is
directly proportional to the extinction of indophenol as a final
product. The ammonia reacts with hypochlorite and phenol
in an alkaline solution thereby formation of an intense blue
color which is measured at 630 nm.
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2.7. Measurement of XO Activity

XO was determined using the method of Prajda and Weber
(17). The XO method is based on formation of uric acid from
xanthine at 37°C. XO activity was measured at 293 nm and
calculated in mmol uric acid produced per min.

2.8. Measurement of MPO Activity

MPO was analyzed by the method of Bradley et al. (18).
MPO catalyzes the conversion of hydrogen peroxide (H,0,)
and chloride (CI) to highly toxic hypochlorous acid (HOCI).
The produced oxygen radical (O) reacts with o-dianisidine
dihydrochloride to form a colored compound which is
measured spectrophotometrically at 460 nm.

2.9. Hematological Parameters

The complete blood count was evaluated using an
autoanalyzer (Abaxis Vetscan HM2, Allied analytic, USA).

2.10. Statistical Analyses

All the data were statistically analyzed by one-way ANOVA
and Tukey post hoc test. The findings were presented as
meanzSD. Value of p< .05 was considered as significantly
different.

3. RESULTS

The amount of ascorbic acid in S. cinerea is presented in
Table 1. Although ascorbic acid in dried Sc was found, it could
not be detected in frozen Sc.

Table 1. The amount of ascorbic acid in Scorzonera cinerea

Analysis Dried Frozen
Ascorbic acid (mg/kg) 36.67 n.d
n.d, not detected.

ADA activities of liver and kidney tissues were increased in
the diabetic group compared to the control group (p< .05)
(Figure 1). Sc-Dried, Sc-Frozen, and acarbose administration
significantly decreased ADA activity in comparison with the
diabetic group in the liver. Although kidney ADA activity was
low in the Sc groups, it was not significant. Liver and kidney
XO activity elevated significantly in the diabetic group than
those in the control group (Figure 2). However, XO activity
was found to be significantly lower in both tissues in the
Sc-Dried, Sc-Frozen, and acarbose administered groups in
comparison with the diabetic group. MPO activity in both
tissues of the diabetic group was remarkably higher than
those in the control group (Figure 3). Notably, Sc-Dried and
Sc-Frozen supplementation were decreased MPO activity in
the liver and kidney tissues compared to the diabetic group
(p<.05). Besides, administration of acarbose also significantly
reduced MPO activity in both tissues (p< .05).

The hematological values of the rats are shown in Table 2.
There was no significant difference between the groups in
RBC and mean corpuscular hemoglobin (MCH) parameters.
However, hemoglobin (Hb) was found significantly higher
in the Sc-Dried and Sc-Frozen groups than those in the
diabetic group. A significant decrease was observed in
mean corpuscular volume (MCV) and hematocrit (HCT) in
the diabetic group compared to the control. On the other
hand, Sc-Dried administration increased HCT and Sc-Frozen
administration increased MCV in comparison with the
diabetic group. The significant increase in the PLT count
and mean platelet volume (MPV) observed in the diabetic
group drastically reduced to near normal level following
the administration of Sc-Dried and Sc-Frozen. Moreover,
acarbose treatment decreased the PLT count in comparison
with the diabetic group. As regards to the white blood cell
and fragments, while white blood cells (WBC) level was not
significantly affected by diabetes, there was a significant
decrease in Sc treated groups compared to those in the
diabetic group. Whilst the percentage of LYM significantly
decreased, NEU%, M0O%, and EOS% raised in the diabetic
group in comparison with the control group. However, a
significant decrease was found in NEU%, MO%, and EOS% in
the Sc-Dried group in comparison with the diabetic group.
Similarly, the Sc-Frozen group also had a significant decline
for NEU% and EOS%.
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Figure 1. Liver (A) and Kidney (B) ADA activities of rats.

t: It was significantly different from control group (p< .05), #: It was
significantly different from Diabetic group (p< .05), *: It was signifi-
cantly different from Sc-Dried group (p< .05), §: It was significantly
different from Sc-Frozen group (p< .05).
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Table 2. Hemogram parameters of rats

Blood Control Diabetic Sc-Dried Sc-Frozen Acarbose
RBC (10'%/L) 9.16+0.39 8.5310.27 9.15+0.62 9.08+0.50 8.87+0.32
Hb (g/dL) 16.30%0.50 15.50%1.02 17.57+0.66"* 17.40+0.97* 16.20+0.77°
MCV (fL) 57.26+1.16 54.49+0.98" 56.81+2.97 56.29+0.96* 57.19£1.26*
HCT (%) 52.472.83 46.51+4.11" 52.03+2.94* 51.10+2.90 50.73+2.14
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The immune system is affected by many conditions such as
smoking and excessive use of alcohol, sedentary lifestyle
and irregular sleep, irregular and wrong eating habits
or some diseases, one of which is DM (19). Due to the
inability to control the spread of invading pathogens in
diabetics, hyperglycemia is thought to cause dysfunction
of the immune response. For this reason, it is known that
diabetics are more susceptible to infections (20). The
immune system is a complex and multi-layered system that
protects the body against infections and other diseases. So,
strengthening the immune system is very important in this
sense. Phytochemicals such as polyphenols and vitamins
found in medicinal and wild edible plants may have beneficial
therapeutic effects on immune system disorders in DM.
Polyphenols may provide protection indirectly through the
activation of endogenous defense systems and through the
modulation of cellular signaling processes such as NF-kB
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activation, glutathione synthesis, MAPK pathway, and PI3/
Akt pathway (21). Moreover, polyphenols can enhance the
level of IL-21 and decrease the release of IL-1B and IL-6 (22).
It is also well known that vitamins especially ascorbic acid is
responsible for the immune system.

In the current study, although ascorbic acid in dried Sc was
found, it could not be detected in frozen Sc (Table 1). The
frozen and thawing processes resulted in the complete loss
of ascorbic acid after 3-month storage. It has been stated
that thawing at 4°C, which is a common practice, resulted
in pigment and ascorbic acid losses (23). This was assumed
to result from oxidation by polyphenol oxidases and
ascorbate oxidase activities of anthocyanins and ascorbic
acid, respectively. Accordingly, it was determined that after
thawing, ascorbic acid was almost completely depleted after
48 hours at 20°C (23). Moreover, it has been informed that
ascorbic acid continues to degrade during the storage process
of frozen products and losses is about 20-50% for fruits
and vegetables stored at -18 to -20 °C (24). Since ascorbic
acid is a water-soluble vitamin, cellular compartments can
be disorganized in the freezing process and can be quickly
depleted by ascorbate oxidase in the thawing process (23).
On the other hand, it is normal to have high component
concentration in the dry sample, but the ascorbic acid in the
wet sample may be below the detectable limit due to the
high-water content. Undetected may be due to this. Dried S.
cinerea has 36.67 mg/kg of ascorbic acid. Dietary reference
intake (DRI) of ascorbic acid is 75 and 90 mg/d for females and
males, respectively (25). Therefore, the amount of ascorbic
acid in dried S. cinerea can supply the DRI of 40.7 —48.9 %.

ADA deaminates adenosine to inosine, and deoxyadenosine
to deoxyinosine irreversibly. In the ensuing reaction
hypoxanthine is formed. It is regarded as a marker in
evaluating cell-mediated immune response (26). It is also
suggested that ADA plays an important role in modulating
the bioactivity of insulin. In cases of oxidative stress and
cell membrane damage, serum ADA is increased (27). ADA
activity increased in both tissues of the diabetic group (Figure
1). Current findings are supported by many studies that were
found a significant elevation in ADA activity in tissues of
STZ-induced diabetic rats (28-30). It has been stated that in
type 2 diabetes, ADA activities are mainly raised which has
a positive correlation with glycemic parameters (26). In our
recent study, it was shown that glycemic parameters such
as blood glucose and Hb,, were high in the diabetic group
(3). The liver ADA activity significantly decreased with S.
cinerea treatment. In studies of various plant extracts, for
example, Beta vulgaris leaves and Syzygium cumini seed
extracts decreased ADA activity in diabetic conditions
through purinergic signaling inhibition (28,29). Bitencourt
et al. (29) reported that chlorogenic acid and rutin are the
most abundant phenolic compounds in Syzygium cumini. In
a previous study, rutin administration reduced the elevated
ADA level of STZ-induced diabetic rats (31). S. cinerea contains
many phenolic compounds such as chlorogenic acid, gallic
acid, ellagic acid, and rutin (3). Therefore, S. cinerea may
have been effective in reducing the activity by modulating

ADA through the individual phenolics or their synergistic
effects.

Hypoxanthine formed ensuing ADA reactions is oxidized to
xanthine by XO, and xanthine is also oxidized to uric acid by
XO. Namely, an increment in ADA activity causes an increase
in XO activity. The reactions catalyzed by XO also produce
ROS. The current study demonstrated that diabetes resulted
in about 2-fold XO activity than that of control groups in both
tissues (Figure 2). The present findings are in line with earlier
reports in which diabetes led to ROS generation in tissues
through increasing XO activity (32). Fortunately, Sc and
acarbose treatments were effective in reducing XO activity.
In a previous study, grape seed extract supplementation
reduced the plasma XO activity of STZ-induced diabetic rats
(11). Many plant extracts and isolated compounds showed
X0 inhibitory effect such as Citrullus colocynthis leaf extract
(33), apigenin and hispidulin isolated from Centaurea
virgata aerial parts (34). It was stated that some isolated
compounds from Rumex crispus root showed strong XO
and a-glucosidase inhibitory effect (13). Recently, it was
reported that dried S. cinerea and frozen S. cinerea possess
high a-amylase and a-glucosidase inhibitory effects (3). The
dried and frozen S. cinerea have a-amylase inhibitory effect
0.037+0.000 and 0.053+0.005 mg/mL, respectively. Besides,
a-glucosidase inhibitory effect of dried and frozen S. cinerea
are 0.074+0.002 and 0.067+0.000 mg/mL, respectively.
However, acarbose has shown a-amylase and a-glucosidase
inhibitory effect 0.380+0.019 and 0.420+0.010 mg/mL,
respectively (3). ADA and XO activity may have diminished
due to both antidiabetic and antioxidant as well as purinergic
enzymes inhibitory effects of S. cinerea.

MPQO is an activated neutrophil-specific enzyme that
regulates modulation of immunological responses and
inflammation, inhibition of nitric oxide generation, and
modification of lipoprotein function (35). MPO catalyzes the
reaction of chloride and H,O, to produce HOCI. MPO also
mediates oxidative stress by inducing the generation of ROS
and reactive nitrogen species. Therefore, increased stress
conditions in diabetes can exacerbate MPO activity. In a
previous study compatible with the present study, Gezginci-
Oktayoglu et al. found a significant elevation in liver MPO
activity in diabetic rats induced with STZ. In the same study, it
has been reported that administration of Beta vulgaris leaves
extract remarkably restored liver MPO activity in diabetic rats
(28). It is estimated that MPO is a marker of an increased
inflammatory state and leukocyte count in diabetics. The
inflammatory biomarkers such as WBC, NEU%, M0%, and
EOS% elevated in the diabetic group (Table 2). Considering
that diabetes plays a role in many pathogeneses such as
the activation of leukocytes, it can be said that increases in
inflammation also contribute to the increase in MPO (36,37).
It has been shown that rutin and curcumin pretreatments
are effective in preventing hyperlipidemia-induced immune
cell activation and inflammation by reducing MPO activities
(38). It is known that phenolic compounds alleviate oxidative
stress under favour of having antioxidant effects. Therefore,
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MPO may be diminished by suppressing stress conditions
due to the remarkable phenolic compounds of S. cinerea.

Patients with DM have infections more often than those
without DM as diabetes negatively influences blood
parameters. In the present study, overall significant
differences in cellular elements of the blood were observed
between the control and diabetic groups (Table 2). Although
Hb decreased relatively in the diabetic group, a significant
increase was seen in the Sc-treatment groups. More
recently, we found that Sc possesses high mineral content
(3). Considering the DRI of iron for adult (25), S. cinerea can
provide with the DRI of 228 % of iron (3). Therefore, Hb may
be higher in Sc groups due to high iron content. Although PLT
and MPV increased in the diabetic group, Sc administrations
effectively reduced these parameters. Acarbose also
reduced PLT. However, in previous study, while PLT was not
significantly different in diabetics, it has been shown that
MPV was independently associated with the presence of
diabetes (39). In the current study leukocytes, such as NEU%,
MO%, and EOS%, were increased but that of LYM% was
decreased in the diabetic group. Diabetes induces apoptosis
in lymphocytes, which may explain low LYM% due to impaired
immune function in the diabetic states (40). Our findings are
consistent with Mahmoud (41), who reported while LYM%
decreased in the diabetic group, hesperidin or naringin
administration increased LYM%. On the other hand, it can
be said that dried Sc provides more support to the immune
system due to its vitamin C content and provides a relative
relief in defense cells, such as WBC and LYM%. Moreover,
dried Sc administration alleviated NEU%, MO%, and EOS%.
Similarly, frozen Sc showed a significant decrease for NEU%
and EOS%. Mahmoud (41) stated that hesperidin or naringin
administration to diabetic rats was effective to reduce
NEU% and MO%. Activation of the NF-kB signaling pathway
is associated with regulation of inflammatory response.
Hyperglycemia is an important mediator of neutrophil
dysfunction in DM, as it upregulates the receptor for AGEs
on the neutrophil cell surface. AGEs induce oxidative stress
and pro-inflammatory gene expression (NF-kB) in multiple
cell types, including neutrophils. Activation of NF-kB can be
induced in the diabetic state, thereby triggering the initiation
of inflammation by neutrophils (42). Anti-inflammatory
feature of phenolic compounds is to inhibit neutrophil
degranulation, which is a direct way to decrease the release
of arachidonic acid by neutrophils and other immune cells.
Using an in vitro TNF-a and IL-1 production inhibition assay,
the anti-inflammatory potential of some Scorzonera extracts,
including S. cinerea, was confirmed through the inhibition of
NF-kB activation (43). Administration of S. cinerea may have
attenuated the activities of immune cells by regulating the
inflammatory response.

CONCLUSIONS

Increased ADA, MPO, and XO activities and some
hematological parameters may be an important indicator
in the immunopathogenesis of diabetes mellitus. This study

demonstrated that S. cinerea exhibited modulatory effects
on immune system. S. cinerea can regulate immune function
by reducing oxidative stress with its efficient compounds.
Naturally, no herb should be preferred to be used as an
isolated form of therapy, but it can be used as an adjuvant to
regulate immunity.
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ABSTRACT

Obijective: Chronic stress plays an important role in the etiology of many inflammatory diseases. Reactive oxygen species (ROS), a source of free
radicals, act as signaling molecules in the progression of stress-related inflammatory diseases. Oxidative stress occurs as a result of an increase
in free radicals in the tissues. The damage caused by oxidative stress can be reduced by antioxidant replacement. In our study, the effect of fulvic
acid, a powerful antioxidant, on the damage caused by the water avoidance stress model in the rat colon was investigated morphologically and
biochemically.

Methods: Experimental groups (n=6, Sprague-Dawley male rats, 300 g): control (C), water avoidance stress (WAS), and water avoidance
stress+fulvic acid (WAS+FA). Rats in the WAS + FA group were given a single dose of FA (150 mg/kg i.p.) immediately after exposure to water
avoidance stress. The colons were stained with hematoxylin-eosin and toluidine blue. Total antioxidant status (TAS), total oxidant status (TOS),
and oxidative stress index (OSI) were analyzed biochemically.

Results: Compared to the C group, the WAS group showed epithelial damage, a few empty goblet cells, inflammatory cell infiltration, and many
active mast cells in the connective tissue. Mucosal integrity, the number of goblet cells, and mast cell activity improved in the WAS+FA group
as compared to the WAS group. Biochemically, as compared to the C group, TAS levels decreased, and TOS and OSI levels increased in the WAS

-

group. In the WAS+FA group, TAS levels increased, and TOS and OSlI levels decreased with respect to those in the WAS group.
Conclusion: Our findings indicated that fulvic acid reduced the damage caused by chronic oxidative stress in the colon.

Keywords: Fulvic acid; water avoidance stress; oxidative stress; inflammation; colon

1. INTRODUCTION

Stress is an impaired homeostasis that must be balanced
by the adaptive stress response (1). When an organism
is exposed to internal and external stressors, it develops
molecular, cellular, psychological, and behavioral adaptations
to maintain homeostasis (2). Stress, which can have physical
and emotional types, is a global problem in the modern age.
Various experimental animal models have been developed
to study the stress-related effects. Chronic water avoidance
stress exposure in rodents mimics the experience of stress
in humans (3). In experimental animals exposed to chronic
water avoidance stress, inflammation in their gastrointestinal
systems, damage to epithelial cells, and an increase in
oxidative damage in their tissues have been reported (4).

Stress, which is frequently experienced in daily life, stimulates
inflammatory responses in multiple bodily systems and causes
and aggravates diseases of unknown etiology (5,6). In cases
of chronic stress, the formation of reactive oxygen species
(ROS) increases in tissues (7). Under normal conditions, ROS

is compensated for by endogenous antioxidants, whereas
under stress conditions, antioxidants are insufficient against
increased levels of oxidants, and oxidative stress occurs in
the tissues. Oxidative stress first causes damage to the lipid
and protein components of the cell membranes, then to
DNA, and ultimately to the entire cell (8).

Gastrointestinal system disorders are in the foreground
of diseases triggered by stressors, such as economic and
social pressure, that intensely affect daily life of adults (2,9).
The gastrointestinal barrier consists of intestinal epithelial
cells, subepithelial immune cells, and mucus layer. Under
conditions that increase oxidative stress, such as chronic
stress, pro-inflammatory cytokines secreted by mucosal mast
cells disrupt this barrier (10). Cell death and tissue damage
resulting in oxidative stress in the inflammation area are
caused by insufficient endogenous antioxidants against the
increased levels of oxidants. When the body’s antioxidant
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system is inadequate, supplementation with external
antioxidants is favored.

Humic substances, which have antioxidant and anti-
inflammatory properties, have been used as supplements
against inflammatory diseases in conventional medicine for
more than 3000 years (11). Humic substances are divided
into two forms, humic acid and fulvic acid, depending on
their solubility in acids and bases (12). Because the average
molecular weight of fulvic acid is 500—5000 Da, it can cross all
morphological barriers. Because it has an organic structure,
the body does not perceive fulvic acid as an antigen and
can easily enter the targeted area (13). In this study, we
investigated the protective effects of fulvic acid against the
oxidative damage caused by daily stress in the colon.

2. METHODS

2.1. Animals

Eighteen male Wistar albino rats weighing 250-300 g were
used in this study. Animals were housed in standard cages
with a 12 hours light/dark cycle at 22°C and 55% humidity
during the experiment. They were fed standard pellets
and tap water (ad libitum). Ethics committee approval was
obtained from istanbul Medeniyet University (Decision date
and number: 20/08/2020-42), and experimental studies
were conducted at this institution.

2.2. Fulvic Acid Preparation

Fulvic acid (“Pahokee Peat Fulvic Acid Standard I1”)
(International Humic Substance Society, Denver, CO, USA;
cat no:25103F) was homogeneously dissolved in distilled
water at a ratio of 150 mg/kg. The fulvic acid solution was
maintained at room temperature (14).

2.3. Water Avoidance Stress Protocol

Plexiglas pools of dimensions 50 cm x 50 cm x 50 cm were
used for chronic water avoidance stress. The pools had a
platform of size 4 cm x 6 cm in the center. They were filled
with warm water, up to 1 cm below the platform. The rats
were left on the platform for 1 h a day. The stress protocol
was repeated for 10 consecutive days and was applied to all
rats between 08.00-10.00 am (15). On the last day of the
stress protocol, the rats were sedated with 4% isoflurane.
The colons were obtained and fixed in Bouin’s solution for
histological examination. Colons reserved for biochemical
analysis were stored at — 80 °C until analysis.

2.4. Experimental Design

The rats were divided into three groups of six animals each:
control (C), chronic stress (WAS), and chronic stress+fulvic
acid (WAS+FA). The C group did not receive any treatment
for 10 days, the WAS group was subjected to the water

avoidance stress protocol for 10 days, and the WAS+FA
group was subjected to water avoidance stress followed
by intraperitoneal (i.p.) injection of 150 mg/kg fulvic acid
(International Humic Substance Society, Denver, CO; cat no:
2S103F) for 10 days.

2.5. Histological Analysis

In the colon, the general tissue morphology was examined
with hematoxylin-eosin (H&E), and the morphology of the
goblet cells was evaluated by applying the periodic acid-
Schiff (PAS) reaction. In addition, morphometric evaluation
of the amount and morphology of mast cells in the mucosa
was performed using toluidine blue staining (TB).

The colon tissues obtained for histological examination were
fixed in Bouin’s solution, dehydrated in an alcohol series
starting from 70% to 100%, and cleared in xylene. Tissues
were kept in paraffin overnight in an incubator at 60°C and
embedded in paraffin blocks at room temperature. For
histological evaluations, 5 um-thick sections were prepared
from paraffin blocks with a microtome (Leica RM, IL, USA)
and stained with H&E, PAS, and TB. For the morphometric
evaluation of mast cells, a total of 10 sections were taken,
one in every five sections, and mast cell counts were
performed in five different areas of each section using a light
microscope (Zeiss PrimoStar, Oberkochen, Germany). After
counting the granulated and degranulated mast cells at x400
magnification, the microscope field was adjusted to x100
magnification and the section was photographed.

2.6. Biochemical Analysis

For biochemical analysis, the total antioxidant status (TAS)
and total oxidant status (TOS) were determined in tissues
stored at — 80 °C, and the oxidative stress index (OSI) was
determined as the ratio of TOS to TAS (16).

For biochemical studies, colons were homogenized in 0.15 N
potassium chloride (KCl) solution using Ultra Turrax T10 (IKA,
Wilmington, NC, USA). TAS and TOS levels were determined
in the supernatant obtained after centrifugation of the colon
homogenates using commercial kits (Rel Assay Diagnostics,
Gaziantep, Turkey). The oxidative stress index (OSI) was
calculated as the ratio of TOS to TAS (16).

2.7. Statistical Analysis

GraphPad Prism 5.03 (GraphPad Software Inc.) program
was used for statistical analysis. One-way ANOVA and post-
hoc Tukey test were performed for data suitable for normal
distribution. Kruskall-Wallis test and post-hoc Dunn’s
comparison test were used for data not suitable for normal
distribution. Results were given as mean * standard error
(SE) or mean (minimum-maximum). A p value < 0.05 was
considered statistically significant.
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3. RESULTS

3.1 Histological Results

In the C group, H&E staining of the colonic mucosa exhibited
a normal morphology. PAS staining in the C group revealed
that the glycocalyx continued uninterrupted; the goblet cells
were generally filled with mucus and they showed intense
PAS (+) staining. Few mast cells were found in the submucosal
layer of some of the TB-stained colons (Figure 1 a, b, and c).

In the WAS group, H&E staining revealed that there were
losses of goblet cells and enterocytes in the epithelial tissues
and openingsinthe connective tissue of the colon. In addition,
extensive inflammatory cell migration was observed in the
connective tissues. The superficial mucus layer of the colon
sections stained with PAS was thin, and the PAS staining was
weak in the goblet cells. In the sections stained with TB, no
mast cells were found in the mucosa, whereas an increased
number of granulated and degranulated mast cells was
observed in the submucosa (Figure 1 d, e, and f).

In the WAS+FA group, the staining with H&E showed reduced
cellular loss in epithelial tissues, and the morphology was intact
in most areas, similar to the C group. In addition, similar to the
C group, the continuity of the glycocalyx layer was preserved in
the sections stained with PAS and goblet cells showed intense
PAS (+) staining. Few granular mast cells were observed in the
submucosa of TB-stained colon sections, but no mast cells
were found in the mucosa (Figure 1 g, h, and i).

TB

WAS

WAS

FA

Figure 1. C: Intact colonic epithelium of the control group (arrow),
(a); Goblet cells (arrowhead) and intact glycocalyx (arrow), (b);
Few mast cells in connective tissue (arrow), (c). WAS: Damaged
epithelium (arrow), increased inflammatory cells in the lamina
propria (arrowhead), and detachments in submucosa (asterix),
(d); Discontinued glycocalyx (arrow), few and low-intensity PAS (+)
reacted goblet cells (arrowhead), (e); Numerous active, degranulated
mast cells (arrow) in connective tissue, (f). WAS+FA: Intact colonic
epithelium (arrow), inflammatory cells persisting in the lamina
propria (arrowhead), integrity in connective tissue organization
(asterix), (g); Intact glycocalyx (arrow), numerous PAS (+) reacted
goblet cells (arrow head), (h); Few granular mast cells in connective
tissue (arrow), (i). H&E staining, x100 microscope magnification (a,
d, g) and H&E staining, x400 microscope magnification (d, insert);
PAS reaction, x400 microscope magnification (b, e, h); TB staining,
x400 microscope magnification (c, f, i).

3.2. Biochemical Findings

TAS (mmol Trolox/L) levels in the colon samples were lower in
the WAS group than in the C group and higher in the WAS+FA
group than in the WAS group. However, these changes in
the TAS levels were not statistically significant (n.s.); (Table
1). TOS (umol H,0, eq/L) and OSI (arbitrary units) levels
increased significantly in the WAS group compared to the
C group and decreased significantly in the WAS+FA group
compared to the WAS group (p <.05) (Table 1).

Table 1. Comparison of TOS, TAS and OSI values of C, WAS and
WAS+FA groups.

Groups -
Vel C WAS WAS+FA p
TOS C-WAS*
+ + +
0.469 +0.13 | 0.92910.22 | 0.537+0.13 WAS-WAS+EA*
TAS 3.165 2.491 3.918 ns
(2.43-3.99) | (2.00-2.99) | (3.20-4.83)
(0N C-WAS*
17.05+7.90 | 39.37 £13.28 | 14.56 +6.45 WAS-WAS+FA*

Data are means + SE; n=6. C, control; WAS, water avoidance stress; WAS+FA,
water avoidance stress+fulvic acid; TOS, total oxidant status; TAS, total
antioxidant status; OSI, oxidative stress index. *p < 0.05, ns: not statistically
significant.

4. DISCUSSION

In this study, it was shown that prolonged water avoidance
stress, which mimics daily life stress, increases ROS production
in colon tissues, leading to oxidative damage. Stress causes
the formation of reactive oxygen species (ROS) in tissues
of several systems (7). In this study, we hypothesized that
the harmful effects of oxidative stress can be minimized by
supplementation with fulvic acid, a powerful antioxidant
and anti-inflammatory agent. Chronic stress is a cognitive,
behavioral, physiological, and psychological response to
long-term internal and external stressors. Chronic stress
leads to the deterioration of homeostasis in organisms
(17). Anxiety and depression, which increase under the
influence of chronic stress, significantly reduce the quality
of life of individuals and even cause an increase in mortality
(18). Animal models developed to mimic life stress, which
causes depression and anxiety in humans, have shown
that stress is an important risk factor for the occurrence or
accumulation of diseases in various organ systems. (5,19).
The organism develops cognitive, behavioral, physiological,
and psychological adaptations to adapt to chronic stress
conditions; however, under repetitive or long-term stress
conditions, homeostasis is impaired and cellular damage
and inflammation occur due to increased oxidative stress in
tissues. The gastrointestinal tract is highly sensitive to stress
factors (2). Irritable bowel syndrome (IBS) is an example of a
gastrointestinal tract disease that is associated with stress-
induced symptoms such as fatigue, anxiety, and depression,
and significantly reduces the quality of life of individuals (20).
Studies have reported that, similar to the clinical findings
of IBS, under chronic stress conditions, mucosal barrier

Clin Exp Health Sci 2023; 13: 137-142

DOI: 10.33808/clinexphealthsci.1036048



Effects of Fulvic Acid on Stress-induced Colon Damage

| Original Article |

permeability increases in the colon, the mucus layer becomes
thinner, epithelial cell hyperplasia and neutrophil and mast
cell infiltration into connective tissue increases (21,22).

The water avoidance stress model, which experimentally
mimics physiological and psychological stress, mimics life
stress when applied for ten days (19). This stress model
stimulates stress-related mechanisms in the brains of rats and
mice. In the presence of chronic stress, rats exhibit behaviors
such as anxiety and major depression (23). In this study, it was
observed that compared with the other groups, the animals
in the WAS group showed more grooming and aggression.
In addition to the behavioral responses of the animals in the
WAS group, epithelial damage in the colon tissues and an
increase in inflammatory cells in the connective tissue were
observed. At the same time, an increase in the number and
activity of mast cells was observed in the colon tissues of the
WAS group compared with the control group. The increase in
the number and activity of mast cells, which play a key role in
the pathophysiology of stress, causes increased permeability
of the colon tissue (24).

Mast cells play a critical role in the pathogenesis of
inflammatory diseases by secreting mediators that stimulate
inflammatory cell migration from the blood to connective
tissue (6). In our study, we observed that histological damage
in the colon tissues of the WAS group increased mast cell
activation, inflammation, and oxidative stress. In our study, we
observed that the total oxidant (TOS) amount and oxidative
stress index (OSl) increased as a result of damage to the colon
tissues of rats in the chronic stress group. The increase in the
amount of TOS and OSl in the colon tissues of the WAS group
andthe decrease in the amount of TASindicated that oxidative
stress in the colon tissues increased and the endogenous
antioxidants in the body were depleted. This suggests that
pro-inflammatory cytokines secreted by mast cells migrate
from the blood to connective tissue against oxidative stress,
increase mucosal permeability, and stimulate inflammation.
Similar to our results, Sun et al. reported morphological
changes in the intestinal mucosa and increased inflammatory
cell infiltration in experimental animals exposed to a 10-day
chronic water avoidance stress (25). Zeybek et al. reported
that a 5-day chronic water avoidance stress caused mucosal
degeneration, inflammatory cell infiltration, and mast cell
activation in the rat gastrointestinal tract (26). In our study,
it was observed that the number of goblet cells in the colon
tissues in the WAS group decreased compared to that in the
C group and showed a weaker PAS (+) staining. The decrease
in the number of goblet cells and mucus secretion under
stress conditions suggests that goblet cells are also damaged
by oxidative stress like other cells, correspondingly mucus
secretion is reduced. Similar to our findings, Séderholm et al.
reported that the number of goblet cells containing mucus
in the ileum and colon tissues decreased as a result of a 10-
day WAS (21).

Supplementation with exogenous antioxidants can minimize
the effects of oxidative stress caused by long-term stress in
tissues (27). It has been reported that inflammation induced

by oxidative damage caused by ethanol in the gastrointestinal
tract can be reversed with natural compounds with
antioxidant effects (28,29). It is known that substances such
as peat, sapropel, and shilajit containing fulvic acid as well
as several agents such as antioxidant compounds, vitamins
A and E, melatonin, and alpha-lipoic acid have been used
in traditional medicine for more than 300 years (11). Due
to its antioxidant, anti-inflammatory, anti-allergic, and anti-
apoptotic properties, fulvic acid is an important agent that
has been studied for many years in the field of medicine (11).

A study by Goel et al. in rats reported that treatment with
100 mg/kg/d fulvic acid played an antiulcerogenic and anti-
inflammatory role (30). Bahgivan et al. concluded that 150
mg/kg fulvic acid could be used as a therapeutic agent against
testicular damage caused by chronic stress (15). In our study,
fulvic acid was administered to rats via intraperitoneal (i.p.)
injection immediately after the chronic stress protocol. The
epithelial cell morphology of the group administered fulvic
acid after chronic stress was similar to that of the control
group. The number of goblet cells and the level of PAS (+)
staining increased. In the same group, it was observed that
the number and activation of mast cells in the connective
tissue decreased compared to thatin the chronic stress group.
In parallel with the findings on mast cells, the significant
decrease in leukocyte infiltration in the connective tissue in
the WAS+FA group as compared to the stress group suggests
that fulvic acid contributes to anti-inflammatory mechanisms
and may have a protective effect. Fulvic acid may have
decreased the mast cell activation via antiallergic activities
mediated by the biphenyl-type hydrocarbons present in it
(11). According to the biochemical results obtained from
the group administered fulvic acid after stress, TOS and OSI
values decreased compared to those in the stress group,
while TAS values increased. According to these findings,
since fulvic acid has an antioxidant effect, the TAS ratio in the
colon tissues increased compared with that in the chronically
stressed group, and the TOS and OSI ratios decreased. As a
result of the reduction in oxidative stress, the damage caused
by stress in tissues, mast cells, and inflammation were also
reduced. Our biochemical results, which are compatible with
our morphological findings, support our hypothesis that
fulvic acid supplementation may be beneficial for restoring
the oxidant-antioxidant balance that is disrupted under
oxidative stress conditions.

5. CONCLUSION

In conclusion, fulvic acid can be used as an alternative
preventative agent against stress-induced colonic damage
owing to its antioxidant and anti-inflammatory properties.
The findings of this study may serve as the basis for future
experimental studies.
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ABSTRACT

Objective: This study was carried out to evaluate the relationship between the nutritional status, anthropometric measurements and dietary
inflammatory index (DII) of professional football players exposed to long-term intense exercise.

Method: Twenty-one professional male football players with a mean age of 26.00£5.69 years playing in the same club participated in the study.
The nutritional status of the football players was evaluated with 3-day food consumption record (2 days of training and 1 match day). DIl scores
were calculated using data on 34 nutrient/nutritional ingredients obtained from the food consumption records. Body fat percentage in the
anthropometric evaluations were determined by caliper and skinfold thicknesses.

Results: The median DIl scores of the football players were found as — 3.42 (-9.95 — 0.95), and their nutritional intake were found to be anti-
inflammatory. When the relationship between the DIl scores of the football players and their anthropometric measurements was examined,
a positive and significant correlation (R: .476; p: .029) was found between their DIl score and their abdominal adiposity. However, there was
no significant correlation (p> .05) between the DIl scores and the other anthropometric measurements. In addition, there was a significant
negative correlation (R: — .468; p: .032) between fiber consumption and abdominal adiposity, and a significant positive correlation between
carbohydrate and fat consumption and body weight (respectively R=.730 p=.000; R=.526 p=.014).

Conclusion: It has been revealed that the football players participating in our study generally have an anti-inflammatory diet. It was also found

Keywords: Football player, dietary inflammatory index, anthropometry

-

that abdominal adiposity was higher in the football players with high DIl scores.

1. INTRODUCTION

Football is a challenging game that includes irregular changes
in speed and anaerobic activities, as well as long-term
moderate-intensity exercise in which various physiological
systems are combined, and it includes non-cyclical and
intermittent, high-intensity activities (1). In football, which is
the most popular sportin the world, it is of crucial importance
to maintain and improve performance and prevent injuries.
Nutrition is considered to be a vital part of performance and
recovery in both young and elite athletes (2). It also has a
very important effect on the general health of athletes. It
is emphasized that optimal nutrition for athletes includes
adequate intake of energy, macro and micronutrients, and
fluid during training and competition periods (2,3). However,
it is stated that the immune system is at risk in football,
which is an endurance sport. (4). Long-term and intense
exercises are associated with psychological, metabolic and
physiological stress, immune dysfunction, inflammation,
oxidative stress and muscle damage (5). In addition, it is

stated that there is an increase in inflammation biomarkers,
especially after high-intensity exercises (6).

Nutrition affects inflammation positively or negatively (7).
Cavicchia et al. created a special scoring system called the
dietary inflammatory index (DII) by measuring the nutrients
or nutritional ingredients thought to affect inflammation
(8). In the study by Shivappa et al. (2014), the validity of
DIl was achieved (9). DIl has been used in many studies on
nutrition and inflammation (10,11). The aim of the study is
to evaluate the relationship between the nutritional status,
anthropometric measurements and DIl scores of professional
football players exposed to long-term intense exercise.

2. METHODS

The sample of this cross-sectional study consisted of male
football players of a professional club based in Istanbul that
plays in the Turkish Football Federation Second League.
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After necessary permissions were obtained from the club,
the players meeting the inclusion criteria were made to sign
voluntary consent forms. Those who did not have any chronic
diseases and were not receiving any medication or nutritional
support were included in the study. Having been prepared
in accordance with the ethical standards of the Declaration
of Helsinki, the present study received ethical approval from
the clinical research ethics committee of Marmara University
(16.09.2020 no: 09.2020.952).

Anthropometric variables include body height (BH), body
weight (BW), body mass index (BMI), and body fat percentage
(BF%). The measurements were performed according to the
anthropometric measurement standards recommended
by the International Society for the Advancement of
Kinanthropometry (ISAK) (12). BH was measured with an
accuracy of 0.1 cm using a Harpenden anthropometer
(Holtain Ltd, Croswell, UK). BW was evaluated using an
electronic scale (Sinbo®) with an accuracy of 0.1 kg. Skinfold
thickness was measured with a caliper (Holtain Ltd, Croswell,
UK). Skinfold thicknesses were taken from four areas
(anterior thigh, abdominal, triceps and medial calf sites)
suggested for football players, and were calculated using the
following formula to estimate BF% (13). BMI was calculated
by dividing the body weight by the square of the height in
meters. However, it is stated that the use of BMI parameter
in athletes causes problematic results (14). For this reason,
BMI was not included when examining the relationship
between nutrient intake and anthropometric measurements
of football players.

BF%=5.174 + (0.124 x thigh) + (0.147 x abdominal) + (0.196
x triceps) + (0.130 x calf)

The food consumption records of the football players were
obtained by interviewing them face to face and showing them
the food atlas (15). The food consumption of the football
players was determined by taking the average of their 3-day
diet records (2 days of training and 1 match day). The food
consumption data were analyzed using Nutrition Information
Systems (Beslenme Bilgi Sistemleri — BeBiS) version 8.1
(Pasific Ltd. Sti., Istanbul, Turkey). The results obtained based
on the food consumption records were evaluated by using
the DIl scoring that Shivappa et al. developed and revised
(8,9).

The obtained data were evaluated with SPSS software
package program version 21.0 (IBM Inc., Chicago). Statistical
significance was accepted as p<0.05 in all analyzes. Numbers,
percentages, medians and minimum-maximum values were
included in descriptive statistics. The relationship between
the DIl scores and anthropometric measurements was
determined using Spearman’s correlation.

3. RESULTS

A total of 21 volunteer professional football players with a
mean age of 26.00+5.69 years were included in the study.
While 76.2% of the football players were high school
graduates, 23.8% were university graduates. When their

dietary intakes were examined, all of the participants (100%)
were found to consume 3 main meals, while 57.1% had only
1 snack. On the training days, all of them (100%) had their
meals 3-4 hours before the training. They had meals within
the first 2 hours following the training (Table 1).

Table 1. Demographic characteristics and dietary habits of football
players

n %
Characteristics
Education
High school 16 76.2
Bachelor’s degree 5 23.8
Marital status
Married 8 38.1
Single 13 61.9
Nutrition habits
Number of main meals
2 0 0.0
3 21 100.0
Number of snacks
1 12 57.1
2 9 42.9
Pre-workout meal timing (hours)
<2 hours 0 0.0
3-4 hours 21 100.0
>4 hours 0 0.0
Post-workout meal timing (hours)
<2 hours 21 100.0
>2 hours 0 0.0

When the anthropometric measurements of the football
players were evaluated, the median BW was found to be
72.00 kg (61.20-88.50), while the median BMI to be 23.07 kg/
m?(19.32-26.05). The median body fat percentage of football
players whose skinfold thickness was measured with caliper
was 9.66% (7.71-11.25) (Table 2).

Table 2. Anthropometric measurements of football players

Anthropometric measurements Median Minimum Maximum

Height (cm) 178.0 | 164.0 189.0
Body weight (kg) 72.0 61.2 88.5
Body mass index (kg/ m?) 23.0 19.3 26.0
Thigh (mm) 83 4.8 15.0
Abdominal (mm) 9.4 49 16.2
Triceps (mm) 6.8 3.4 11.0
Calf (mm) 4.0 24 5.3

Total fat (%) 9.6 7.7 11.2

*cm:centimeters, kg: kilograms, m: meters, mm: milimeters, %: percentage
* statistical significance level p<0.05

When the nutritional intakes of the football players was
analyzed, the median energy was found 3053.79 kcal
(2820.23-3197.05), and the median rates of carbohydrate,
protein and fat consumption were 50% (46.0-52.0), 20%
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(18.0-21.0) and 30% (28.0-33.0), respectively. The median DII
scores of the football players were found to be —3.42 (-9.95-
0.95) (Table 3).

Table 3. Nutritional intakes and dietary inflammatory index scores
of football players

Median Minimum Maximum

Energy (kcal) 3053.7 | 2820.2 3197.0
Protein (g) 143.8 | 1327 157.7
Protein (%) 20.0 18.0 21.0
Fat (g) 103.9 87.2 116.3
Fat (%) 30.0 28.0 33.0
Saturated fatty acids (g) 433 36.7 48.2
Monounsaturated fatty acids (g) 36.7 31.6 42.2
Polyunsaturated fatty acids (g) 15.2 12.3 223
Omega 3 (g) 2.1 1.8 4.0
Omega 6 (g) 123 9.4 17.5
Cholesterol (mg) 882.3 606.4 925.2
Carbohydrate (g) 374.7 3313 398.0
Carbohydrate(%) 50.0 46.0 52.0
Fiber (g) 31.9 24.0 39.9
Caffeine (mg) 32.0 29.0 36.0
Vitamin A (mcg) 2126.9 | 2011.0 2465.3
Carotene (mcg) 5930.0 | 5260.0 8430.0
Vitamin D (mcg) 5.2 3.2 5.4
Vitamin E (mg) 15.2 12.7 21.9
Vitamin B1 (mg) 1.3 1.0 1.7
Vitamin B2 (mg) 2.4 2.0 2.8
Vitamin B6 (mg) 2.6 2.0 3.4
Niacin (mg) 28.5 259 34.0
Folate (mcg) 482.9 386.2 545.8
Vitamin B12 (mcg) 123 11.0 13.8
Vitamin C (mg) 219.7 | 1418 345.6
Iron (mg) 17.8 14.8 26.0
Magnesium (mg) 426.7 348.0 495.1
Zinc (mg) 50.0 46.0 52.0
Selenium (mcg) 22.0 20.0 26.0
Alcohol (g) 0.0 0.0 0.0
Total DIl score -3.4 -9.9 0.9

*kcal: kilocalories, g: grams, mg:miligrams, mcg: micrograms, %:
percentage DIl: Dietary inflammatory index
* statistical significance level p<0.05

The relationship between the nutritional intakes of the
football players and their anthropometric measurements is
given in Table 4. A significant positive correlation was found
between the energy, carbohydrate and fat consumption of the
football players and their body weights (p< .05). In addition,
there was a significant negative correlation (R: —.468; p: .032)
between fiber consumption and abdominal adiposity, and a
significant positive correlation between carbohydrate and fat
consumption and body weight (respectively R=.730 p=.000;
R= .526 p= .014). However, no significant correlation was
observed between the consumption of protein, saturated
fatty acids and other micronutrients and the anthropometric
measurements.

Table 4. The relationship between the nutritional intakes of football
players and their anthropometric measurements

Body Thigh Abdominal  Triceps Calf Total fat (%)
weight (mm) (mm) (mm) (mm)
(kg)
Energy (kcal) R=0.729 R=-0.125 R=-0.087 | R=-0.195 | R=0.152 | R=-0.135
p=0,000 p=0.589 p=0.709 p=0.397 p=0.511 p=0.559
Protein (g) R=0.379 | R=—0.122 | R=-0.241 | R=-0.171 | R=0.082 | R=-0.188
p=0,090 | p=0.598 | p=0.292 | p=0.460 | p=0.725| p=0.415
Protein (%) R=-0.242 | R=-0.011 | R=-0.057 R=0.087 | R=0.088 | R=0.019
p=0,291 | p=0963 | p=0.806 | p=0.708 | p=0.703 | p=0.934
Fat (g) R=.526 | R=-0.272 | R=-0.105 | R=-0.260 | R=0.165 | R=-0.246
p=0.014 | p=0.233 p=0.651 p=0.255 | p=0.475 | p=0.282
Fat (%) R=-0.059 | R=-0.249 | R=-0.032 | R=-0.139 | R=0.052 | R=-0.155
p=0.799 | p=0.277 | p=0.889 | p=0.548 | p=0.823 | p=0.502
Monounsaturated | R=0.184 | R=-0.068 | R=0.334 R=0.015 R=- R=0.099
fatty acids (g) p=0.424 | p=0.771 p=0.139 p=0.949 0.014 p=0.670
p=0.951
Carbohydrate (g) R=.730 R=0.165 R=0.115 R=-0.006 | R=0.095 | R=0.105
p=0,000 | p=0.474 p=0.621 p=0.980 | p=0.683 | p=0.650
Carbohydrate (%) | R=0.307 | R=0.397 R=0.238 R=0.193 | R=0.064 | R=0.304
p=0.176 | p=0.075 | p=0,299 | p=0.402 | p=0.782 | p=0.180
Fiber (g) R=0.314 | R=-0.279 | R=-.468 | R=—-0.347 | R=0.107 | R=-0.412
p=0.165 | p=0.220 | p=0.032 | p=0.123 | p=0.644 | p=0.064

*keal: kilocalories; g: grams; %: percentage; * statistical significance level
p<0.05

When the relationship between the DIl scores of the football
players and their anthropometric measurements was
examined, a moderate positive correlation (R: .476; p: .029)
was found between the DIl score and abdominal adiposity.
No significant correlation (p> .05) was found between the DI|
scores and the other anthropometric measurements (Table 5).

Table 5. The relationship between the football players’ dietary
inflammatory index scores and anthropometric measurements

Dietary inflammatory index score

R p

Anthropometric measurements

Body weight (kg) -0.276 0.226
Body mass index (kg/m?) -0.339 0.133
Thigh (mm) 0.233 0.309
Abdominal (mm) 0.476 0.029
Triceps (mm) 0.194 0.400
Calf (mm) -0.083 0.721
Total fat (%) 0.337 0.135

* kg: kilograms, m: meters, mm: milimeters, %: percentage; * statistical
significance level p<0.05

4. DISCUSSION

Therelationship between the nutritional status of professional
football players, their anthropometric measurements and
their DIl scores was investigated in this study. The nutritional
status of football players is of great importance as it positively
affects performance parameters and reduces the risk of
injury (16).

Clin Exp Health Sci 2023; 13: 143-149

DOI: 10.33808/clinexphealthsci.1066512



Dietary Inflammatory Index in Football Players

| Original Article |

When the participants’ nutritional intakes before training
were examined, it was found that all of them consumed a
meal 2-4 hours before training. Considering the intensity of
training in football players, they need to receive nutrition
before training in order to prevent fatigue, increase
performance and muscle strength. However, it is stated that
they should consume meals 3-4 hours before training due
to gastrointestinal problems that may occur during training
(17). The football players participating in our study ate in
accordance with this statement. When the football players’
nutritional intakes after training were examined, all of
them were found to consume meals during the first 2 hours
following training. Nutrition is essential in recovery after
training in football. The main goal in post-training nutrition
is to replenish glycogen stores and repair muscle damage
for the next match or training. It is stated that the timing of
eating is very important at this point so as to ensure rapid
recovery (18). Itis also stated that a meal containing sufficient
carbohydrates (1-1.5 g/kg) and protein (0.4 g/kg) should be
consumed within the first 2 hours after training/exercise for
optimal muscle glycogen and protein synthesis (19).

Body composition is of significance for optimal performance
and protection from injuries in football (20). The fat
percentage of the football players participating in our study
was found as 9.66% (7.71-11.25). In a study conducted on
elite Australian football players, their average fat percentage
was found as 12.8+1.9% (21). When the body compositions
of professional football players playing in different leagues
in Turkey were examined, it was found that the average
body fat percentage of those playing in the 2nd league was
16.543.26%, which is in accordance with our study (22). It
has been revealed that an increase in body fat percentage
decreases football players’ performance (23) and causes an
increase in the risk of injury (24).

The nutritional intakes of football players are stated to be of
great importance for their performance and health. In the
study Anderson et al. conducted with football players, the
average energy intake was 2956+374 kcal (25), and this result
is similar to ours [median 3053.79 kcal (2820.23 — 3197.05)].
The distribution of energy to macronutrientsisasimportantas
the total energy intake in the diet. Carbohydrate consumption
is crucial for the optimal performance of team sports athletes
(26). The carbohydrate consumption of the football players
participating in the study was found as 50% of the energy
(46.0-52.0). It has been shown in studies conducted with
football players that carbohydrate consumption is 38+12%
(19) and 43.9+4.8% of energy (22). However, a positive
correlation was found between carbohydrate consumption
and body weight, which is in accordance with the literature
(27). Itis stated that an increase in carbohydrate consumption
above the recommended levels has negative effects on
body composition (28). In addition, a negative significant
correlation was found between fiber consumption and
abdominal skinfold thickness in this study. In a cohort study,
a negative correlation was determined between increased
fiber consumption and abdominal adiposity (29). It is stated

that fiber consumption should be encouraged in athletes due
to its positive effects on health (30).

Proteins increase muscle protein synthesis and endothelial
regeneration, especially after exercise, and reduce muscle
damage (31). It was found that the protein consumption of
the football players participating in the study corresponded to
20% of the energy (18.00-21.00). Although there are studies
in the literature indicating that the daily protein consumption
of football players is in accordance with this study (32,33),
there are also those reporting lower protein consumption
(34,35). It is stated that the total amount of daily protein
intake should be between 1.4-2.0 g/kg/day in football players,
although it varies according to training/match frequency (36).
The protein consumption of the football players participating
in the study met the recommendations.

Although the benefits of fat for exercise performance are not
clear, fat consumption is essential in maintaining health (37).
The fat consumption of the football players participating in
the study was found to correspond to 30% (28.0-33.0) of
the energy. In the study Brinkmans et al. conducted with a
group of professional football players, it was revealed that
their fat consumption was 30.8+4.9% on average, which is
similar to our study (38). Furthermore, a positive correlation
was observed between fat consumption and body weight in
the present study. In another study examining its effects on
athletes’ nutrition intakes and body composition, a positive
correlation was found between fat consumption and body
weight (27). Although carbohydrate and fat consumption
are positively correlated with body weight, body fat mass/
percentage is not correlated. It is believed that carbohydrate
and fat consumption do not have a negative effect on
body composition. For football players, fat consumption is
recommended to be between 20-35% of the daily energy
intake. That fat consumption exceeds the recommended
level is stated to have negative effects on performance and
body composition (39).

It has been stated that inflammation and oxidative damage in
football players can negatively affect their performance and
increase the risk of diseases such as upper respiratory tract
infections (40). DIl score has been found to be associated
with inflammation parameters. In this study, the median
DIl scores of the football players were found to be low
(-3.42). A study indicated that soldiers with low DIl scores
had higher maximum VO, levels, which is very important in
sportive performance (41). Another study reported that the
maximum VO, levels of individuals with pro-inflammatory
(high DIl score) eating habits were 7% less (42).

In our study, a moderate positive correlation was found
between DIl score and abdominal adiposity. A study with
a large sample size revealed that individuals with low DIl
scores (anti-inflammatory) had lower waist circumferences
(43). Another study conducted with soldiers reported that
individuals with high DIl scores had higher fat percentages.
It is stated that an increase especially in abdominal adiposity
increases inflammation and health risks (44). In addition, it
has been shown that abdominal adiposity increases the risk of
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injury in athletes (45) and decreases endurance performance
(46). Considering these effects, it can be recommended that
football players gain anti-inflammatory (low DIl score) eating
habits.

When the literature is reviewed, this study is the first to
evaluate the nutritional status of professional football
players through DII, and it is of significance to obtain detailed
food consumption records through face-to-face interviews
and using the food atlas (15). On the other hand, since only
one professional football team was studied, the number
of samples was limited and the DIl scores could not be
compared with the biochemical findings because the football
players did not want to undergo an invasive procedure during
the season.

5. CONCLUSION

In conclusion, it was found that the football players
participating in the study had an anti-inflammatory diet.
Besides, individuals with high DIl scores were found to have
more abdominal adiposity. In addition, a negative correlation
was determined between fiber consumption and abdominal
adiposity, and a positive correlation between carbohydrate
and fat consumption and body weight. Considering the
risks posed by the training loads of professional athletes, it
is thought that more studies should be carried out on the
relationship between inflammation and nutritional intakes.
Further studies are needed to determine the relationship
between biochemical measurements and inflammatory
status, in addition to sex, which is one of the main contributors
to inflammatory status.
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ABSTRACT
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resin-based materials.
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Objective: The aim of this study was to evaluate the time-dependent changes in optical properties of recent tooth-colored restorative materials

Method: A total of 200 specimens of four different materials (Alkasite, ACTIVA, Equia Forte, Zirconomer) and a composite material as the
control group were prepared in Teflon molds and the materials were immersed in four different solutions (coffee, cola, ice tea and saliva) (n=10).
Color measurements were performed with a spectrophotometer at baseline, 7, 14 and 28 days. Color changes, translucency parameters (TP)
and contrast ratios of the materials were calculated. The data were analyzed by repeated measurements and three-way ANOVA and post hoc

Results: Alkasite showed the greatest color change for all solutions in all immersion periods compared to other materials (p<0.001). The
experimented solutions caused a perceptible color change in all materials after 28 days (p<0.05). Coffee and ice tea caused more staining of
resin-based materials for all immersion periods (p<0.05). Initial TP and ATP of glass ionomer-based materials were found to be lower than the

Conclusion: Exposure of the recent materials to different solutions for a certain period of time caused significant changes in optical properties.
Resin-based alkasite, ACTIVA and composite showed the highest change the optical properties in coffee and ice tea.
Keywords: Alkasite, color change, composite resin, contrast ratio, translucency.

1. INTRODUCTION

The resin-based materials are popular materials in modern
dentistry due to their esthetic properties, mechanical
strength and low cost (1). However, composite resins
have disadvantages such as incremental application,
insufficient degree of conversion, weak cavity adaptation,
lack of remineralization ability and absence of antibacterial
properties (2,3). Glass ionomer cements (GIC), which are
routinely used as tooth-colored restorative materials. GICs
can be considered as the first-choice materials, especially in
the restorations of patients with high cariogenic activity, due
to their fluoride release feature that gives them a cariostatic
property (4,5). In addition, current restorative materials are
being developed by combining the strength and esthetics
of composites with the benefits of glass ionomers. One of
these materials, alkasite is a bulk-fill tooth-colored resin-
based restorative material which uses alkaline filler, capable
of releasing acid-neutralizing ions and fluorides (6). Another
recent resin-based material, ACTIVA contains bioactive ionic
resin, patented rubberized resin, and bioactive ionomer glass
(7). Bioactive ionic resin content of the material provides

the properties of moisture tolerant and high release and
recharge of calcium, phosphate, and fluoride ions (8).

One of the main goals in the current improvement of
the dental restorative materials is to ensure the optical
properties of the tooth to reflect its original nature (9). In
order to obtain esthetically successful restorative filling
materials, they are able to imitate the natural tooth structure
and are able to maintain their color and translucency of the
initial application (10). Light reaching a tooth surface can
be reflected, diffused, absorbed or transmitted (11). Also,
restorative materials should exhibit similar behavior in order
to provide acceptable esthetics. Translucency is defined as
the ability of a material to transmit light and it was reported
to be the most essential parameter after primary color
properties (12). Also, it is one of the key factors affecting
the esthetic performance of the dental restorations (13).
Translucency parameter (TP) and contrast ratio (CR) are two
commonly used indicators to determine translucency values
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and changes (14). CR is a wavelength dependent parameter
based on the luminescence and reflection calculations (15).

A change in color or shade can also affect translucency and
change the initial optical properties (16) The longevity of
the restorative materials in the oral cavity was extended by
the improvements in their structures. One of the important
factors in restoration renewal is the loss of color harmony
between the restoration and the tooth (17). Therefore, long-
term color stability of dental materials is a necessity (18).
With the increasing esthetic demands of the patients, the
color match and the stability of the restorative materials
became important in determining the longevity of the
restoration even in the posterior region. Color changes in
composites occur due to the internal and external factors.
Internal coloration occurs in the inner layers as a result
of the structure of the composite resins and incomplete
polymerization, while external coloration occurs as a color
change on the outer surfaces of the composite resins (19).

It was determined that the coloration caused by diet
containing coloring pigment and chemical coloring agents
is more prominent than the coloration caused by intrinsic
factors due to water absorption in polymerized materials
(20). Moreover, the pH value of the aging solution can also
affect the surface degradation, causing changes in water
absorption (21). Also, it was reported that the beverages
containing coloring pigments such as tea, coffee, cola, red
wine, fruit juices and energy drinks, which were widely
consumed, caused discoloration in resin-based materials (1,
20). It was also reported that when the resin-containing glass
ionomers were subjected to immersion in various solutions,
more discoloration occurred comparing the composites
(22,23). A recent study evaluating the translucency of the
different GICs found that they had low translucency (13).

Table 1. The Brand and the contents of the restorative materials

However, there is not enough information in the literature
about the color stability and translucency of recent restorative
materials, whose demand for use was increased with the
progress in their structure. The aim of this study is to evaluate
the time-dependent changes in optical properties of recent
fluoride-released tooth-colored restorative materials in
commonly used colorant beverages by comparing them with
composite. In this study, two null hypotheses were tested: (i)
that the type of restorative materials and (ii) the type of the
beverage and the duration of the immersion would not affect
the color, translucency and contrast of the materials.

2. METHODS

2.1. Preparation of Specimens

This study was found medically appropriate with the
ethics committee report numbered 2021/108.43 and date
21.02.2021 of Gukurova University, Faculty of Medicine,
Clinical Research Ethics Committee. The specification,
composition and filler ratio of the materials (Alkasite,
ACTIVA, Equia Forte, Zirconomer and composite) used in
this study were given in Table 1. The microhybrid composite
was included as the control group. A total of 200 disc-
shaped specimens were fabricated for 40 of each material.
In accordance with the manufacturer’s instructions, all
materials were prepared in disk-shaped Teflon molds with a
diameter of 8 mm and a height of 2 mm, by pressing gently
from the top with mylar strip and glass to promote removal
of the excess material and to obtain a standard surface. The
thickness of each disc was measured with a digital caliper
(Liaoning MEC, Dalian, China) placed in the center of the
material. Only samples with a thickness of 2 mm were used
in the study.

Materials Specification Composition Filler ratio (weighted)
Alkasite (Cention N; Ivoclar | Alkasite, self-adesive Powder: Ca fluorosilicate glass (25-35%, Ba-Al silicate glass 78.4%
Vivadent, Schaan Liechtenstein) | restorative material (20-30%), Ca-Ba-Al fluorosilicate glass (10-20%), ytterbium

Lot: Z0054T trifluoride (5-10%), iso-fillers, initiators and pigments.

Liquid: UDMA (95-97%), DCP, Aromatic aliphatic — UDMA,
PEG-400 DMA, initiators (hydroperoxide — self cure),
stabilizers, additives and mint flavour

ACTIVA (Pulpdent, Watertown, | Bioactive glass ionomer

Blend of diurethane and other methacrylates with 56%

MA, USA) modified polyacrylic acid (44.6%), Bioactive glass filler
Lot: 191212 (21.8%), patented rubberized resin (Embrace), amorphous
silica (6.7%), and sodium fluoride (0.75%)
Equia Forte Fil High viscosity glass ionomer | Fluoroalumino silicate glass (95%), hybrid glass particles, 75%

(GC, Corp., Tokyo, Japan)
Lot: 1803121

cement (HVGIC)

polyacrylic acid powder, 5% polyacrylic acid, polybasic
carboxylic acid, distilled water

Zirconomer High viscosity glass ionomer | Powder: Fluoro-Aluminosilicate glass, Zirconium oxide, 15-20%
(Shofu, Kyoto, Japan) cement (HVGIC) pigments and others

Lot: 10200185 Liquid: polyacrylic acid solution and Tartaric acid

Filtek Z250 (3M ESPE, St.Paul, MN, | Microhibrit composite resin TEGDMA (1 —5%), Bis-GMA (1 — 5%), Bis-EMA (5 — 10%), 60%

USA) UDMA (5 —10% ), Zirconia/silica inorganic fillers 60%

Lot: NA53476

Ca: Calcium, Ba: Barium, Al: Aliminum, UDMA: Urethane dimethacrylate, DCP: Tricyclodecan-dimethanol dimethacrylate, Aromatic aliphatic — UDMA:
Tetramethyl-xylylendiurethane dimethacrylate, PEG-400 DMA: Polyethylene glycol 400 dimethacrylate, TEGDMA: Trietyhlenglycol dimetacrylate, Bis-GMA:
Bisphenol-A-glycidylmethacrylate, Bis-EMA: Bisphenol-A polyethylenglycol dietherdimethacrylate
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Group 1 (Alkasite): One measuring spoon of powder and
one drop of liquid, corresponding to a powder/liquid weight
ratio of 4.6g to 1g, were manually mixed until a smooth
consistency. The mixing time was completed in 60s and the
prepared material placed in the mold. The setting time for
the self-curing mode was achieved in 5min.

Group 2 (ACTIVA): The material applied into the mold with
a gun and polymerized with a 1200 mW/cm? LED curing unit
(Freelight Elipar I, 3M, St. Paul, MN, USA) for 20s.

Group 3 (Equia Forte): Capsule of the material was activated
just before mixing and was placed in the amalgamator
immediately. The restorative material mixing time was 10s
and the setting time of the material was 2min 30s after
placing into the mold. Equia Forte Coat (GC, Tokyo, Japan)
was applied to the surfaces using a disposable microtip
applicator. The coated surface was light-cured with the same
curing unit.

Group 4 (Zirconomer): Two measures of powder and one
drop of liquid with a powder liquid ratio of 3.6 g/1.0 g were
placed on the mixing paper. The first half of 2 equal parts
of powder was added to the spread liquid by using a plastic
spatula and mixing in 5-10s. Then the remaining half was
added and mixed until a paste-like consistency was achieved.
Mixing was completed in a total of 30s. The prepared
material was placed in the mold and the 3min curing time
was completed.

Group 5 (Composite): The material was applied into mold
and was polymerized with a 1200 mW/cm? LED curing unit
for 20s.

The upper surfaces of all samples were polished with
medium, thin and superfine aluminum oxide impregnated
discs (Sof-Lex, 3M, St. Paul, MN, USA), respectively, using
a low-speed handpiece rotating at 12,000rpm, according
to manufacturer’s instructions. The samples were kept in
distilled water at 37°C for 24h in an incubator (Memmert,
Schwabach, Germany) to complete their polymerization.
Then, the baseline color measurements of the materials
were determined.

Table 2. The brand, content and pH value of the solutions
Solutions
Cola (The Coca Cola, istanbul Turkey)

Composition

2.2. Storage in Colored Beverages and Artificial Saliva

The groups of the restorative materials were divided into
four subgroups (n=10) according to the type of the solution
(coffee, cola, ice tea and artificial saliva). The composition
and pH values of the coloring agents used in this study and
the salivary fluid used as the control group were given in
Table 2. The specimens were immersed for 7, 14, 28 days
in four different solutions in the incubator at 37°C. The
specimens were positioned inside 48-well plates containing
3 mL of solution during the immersion process. All solutions
were renewed every 24h. Before putting the samples into
the newly prepared solution, they were washed with 5ml of
distilled water and dried with blotting paper.

2.3. Measurement of the Color Change, Translucency
Parameter and Contrast Ratio

The optical analyzes were carried out by using a
spectrophotometer (VITA Easyshade® V; VITA Zahnfabrik,
Bad Sackingen, Germany). A saturated sucrose solution
(refractive index n=1.5 approximately) was used as contact
between samples and background. The values of CIELAB
coordinates (L*, a*, b*) were determined by using the CIE D65
illuminator and the CIE 2° standard colorimetric observation
atinitial, 7, 14 and 28 days on a white background [24]. It was
completed by taking three consecutive measurements from
each sample. The color change (AE, ) was calculated for each
sample according to the CIEDE2000 formula [25,26]:

AN (AC’\® [ AHT AC'\ [ AH'
<KL5L> * (Kc5c> * (KHSH> * Fa <K656) <KH5H>
where AL’, AC" and AH' in the CIEDE2000 system are the
differences in lightness, chroma and hue, respectively. The
weighting functions (SL, SC, and SH) determine the total
color difference for variation in the location. The parametric
factors (KL, KC and KH) are correction terms for experimental
conditions. For this study, each KL, KC and KH were taken as

1.0. A rotation function (RT) defines the interaction between
chroma and hue differences in the blue region.

1/2

AEy, =

pH

Carbonated water, sugar, caramel color, phosphoric acid, natural flavors, caffeine 2.53

Ice-Tea (Unilever, Lipton, istanbul, Turkey)

Water, sugar, fructose, acids (citric acid, malic acid), black tea extract (0.14%), peach juice concentrate 3.8

(0.1%), acidity regulator (trisodium citrate), flavorings (peach flavor), antioxidant (ascorbic acid),

sweetener (steviol glycosides).

Coffee (Nescafe Classic, Nestle, Vevey,
Switzerland)

10g coffee / 200 ml of boiling water and cooled to 60°C 4.50

Artificial saliva

1.160 g/I sodium chloride, 0.600 g/I calcium chloride, 0.600 g/l potassium phosphate, 1.491 g/I  6.93

potassium chloride, 0.050 g/I sodium fluoride, trace of sodium hydroxide
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Translucency changes of the samples were compared by
using the relative translucency parameter (27). Translucency
measurements were completed on white and black backgrounds
at the beginning and at the end of the 28th day. Translucency
parameters determined by calculating the color difference
between measurements on black (L: 8.0, a: 0.3, b: 1.6) and
white (L: 96.2, a: 0.9, b: 6.2) backgrounds for the same sample:

Ly_L, 2+ Ch_Cly 2+ Hy_Hj, 2+ R Ch_Cly\ (Hy_Hjy
K.S, K.S, KySy "\ KcSc J\ KuSy
where subscripts wand b refer to measurements on white and
black backgrounds, respectively. The change in translucency

parameter (ATP ) at the end of the 28th day was calculated
according to the formula following:

ATP00=TP28_TPO

1/2
TPy =

The calculation of CRwas carried out by using the L* values measured
on white and black backgrounds. The spectral reflectance, Y values
were calculated for black and white background as following
formula and YN value was taken as 100 (15):

Y= (L+ 16/116)3x Yv
The values of CR were obtained as follows:

The change in contrast ratio (ACR) at the end of the 28th day
was calculated according to the formula following:

ACR = CR28 - CRO

2.4. Statistical Analysis

Statistical analyzes were performed by using the SPSS program
for Mac version 26 (IBM SPSS, Chicago, IL, USA). Homogeneity
of the data was evaluated by using the Shapiro Wilks test.
Intergroup and intragroup comparisons of the color change, TP
and CR were analyzed by one-way analysis of variance (ANOVA)

and Tukey post hoc test. The correlation between CR and TP of
the materials was assessed with the Pearson correlation test.
Time-dependent color changes of the materials were compared
by using repeated measure ANOVA and paired sample t-test,
respectively. A three-way ANOVA (restorative material at five
levels, immersion solution at four levels and time at three levels)
evaluated the effects of material type, storage solution and time
as well as their interaction, on AEQO values. All statistical testing
was performed at a preset alpha of 0.05.

3. RESULTS

The mean color change (AE, ), standard deviations,
comparison of the materials according to the type of
immersed liquid and comparison of the immersion times
were shown in Table 3. Comparison of the effect of type of
immersed liquid on color change of the material was shown
in Figure 1. AE increased with time in all solutions and the
difference was statistically significant in all groups (p<0.002).
There was a significant difference between 7 and 28 days for
all groups in pairwise comparisons. All solutions caused a
perceptible color change in all materials after 28 days.

Alkasite, ACTIVA and composite materials, which are resin-
based materials, showed the highest AE  in coffee and ice tea
solutions. Cola caused significantly less color change compared
to coffee and ice tea for alkasite at the measurement times of
the 14 and 28 days, for ACTIVA at all measurement times and
for composite at the measurement of the 7th days. (p<0.007)
Coffee and cola caused more coloration of Equia Forte than ice
tea and saliva. The difference among groups was statistically
significant for all the measurement times. (p<0.001). Cola
caused more coloration of Zirconomer than coffee and ice
tea for all the measurement times (p<0.004). Saliva caused
the lowest AE_, at all measurement times and for all materials
(p<0.001). Three-way ANOVA test (Table 4) revealed difference
in the mean value of AE | that was significantly affected by the
material type, solution type and time (p<0.001).

Table 3. Mean color differences (AE, ), standard deviations and statistical analysis for specimens immersed in different liquids at different times

Alkasite ACTIVA Equia Forte Zirconomer Composite

Coffee 7 12.31+2.9942 6.32+ 1.48° 7.30 + 2.65° 3.60£0.73*¢ 6.67 +1.94° <0.001
14 16.63 +2.90%2 7.89+1.70%¢ 11.27 +2.61%° 4.80 +0.95%¢ 8.18+1.69%°¢ <0.001
28 21.18 £3.34%2 10.78 + 2.155¢ 14.88 £4.77%° 6.09 +1.08%¢ 10.09 + 2.33¢%¢ <0.001

p <0.001 <0.001 <0.001 <0.001 <0.003

Cola 7 8.90 £ 1.6342 2.24 +0.94*¢ 6.70 + 1.66"° 5.73 +1.36M* 4.60 £ 1.43%¢ <0.001
14 11.91 + 4,012 3.14+1.16%¢ 9.46 + 2.64% 6.76 £ 1.61*° 6.64 +1.34%° <0.001
28 13.12 £2.33% 5.12 +1.55¢¢ 15.54 +£2.14%° 10.65 + 2.22% 8.41+1.90%¢ <0.001

p <0.007 <0.001 <0.001 <0.001 <0.001

Ice tea 7 10.09 * 2.69*° 6.48 +1.44M° 2.56 +0.92*¢ 2.78 £1.15%¢ 6.39 £ 1.09*° <0.001
14 17.85 +3.05%2 7.98+1.38° 436+1.328¢ 4,88 +1.29%¢ 7.63 £1.78M° <0.001
28 23.33+3.36%° 9.83 +2.09¢ 7.69 + 1.06% > 7.45 +1.83¢%¢ 10.25 +1.8%" <0.001

p <0.001 <0.003 <0.001 <0.001 <0.001

Saliva 7 4,68 +0.83%2 1.58 +0.427° 1.73 +0.39*° 1.55+0.38"° 1.48 +0.63*° <0.001
14 5.62 + 1,782 2.62+0.745° 3.05+0.71%° 2.25+0.28%° 2.01+0.58%° <0.001
28 7.40+1.18%° 3.45+0.92% b 4.27 £0.62%¢ 2.73 £0.34¢° 2.60 +0.64%° <0.001

p <0.001 <0.001 <0.001 <0.001 <0.001

Different capital letters in each column indicate statistical differences depicted by paired samples t test and repeated measures ANOVA (p=0.05). Different
small letters in each row indicate statistical differences depicted by one-way ANOVA and Tukey’s post-hoc test (p=0.05).

Clin Exp Health Sci 2023; 13: 150-158

DOI: 10.33808/clinexphealthsci.1068359



Optical Properties of Recent Restorative Materials l Original Article l

Table 4. Three-way ANOVA test for the influence of material, liquid and time on the color difference (AE

00,
Source Type Il Sum of Squares df Mean Square F p

Corrected Model 13743.080° 59 232.934 65.869 <0.001
Intercept 32779.824 1 32779.824 9269.485 <0.001
material 4705.701 4 1176.425 332.670 <0.001
Liquid 3913.547 3 1304.516 368.891 <0.001
Time 2084.243 2 1042.121 294.691 <0.001
material * Liquid 2131.820 12 177.652 50.236 <0.001
material * Time 318.747 8 39.843 11.267 <0.001
Liquid * Time 257.850 6 42.975 12.152 <0.001
material * Liquid * Time 331.172 24 13.799 3.902 <0.001

a. R Squared=0.878 (Adjusted R Squared=0.865)

Table 5. Mean ATP  values and standard deviations of restorative materials after 28 days of immersion in liquids

ATP Alkasite ACTIVA Equia Forte Zirconomer Composite p
Coffee 46+1.94° 3.9+1.04? 1.5 0.6%° 1.3+0.6"° 3.5 LG <0.001
Cola 3.1+1.3% 2.0+0.9%® 1.6+009%° 1.5+0.84" 3.2+1.3* <0.001
Ice tea 46+1.5 34+£1.00% 1.0+0.4%°¢ 1.1+0.4%¢ 3.3+£1.0% <0.001
Saliva 2+0.4%2 1.4+0.6°%° 0.910.2%¢ 0.5+0.2%¢ 0.8+0.2%¢ <0.001
p <0.001 <0.001 <0.053 <0.005 <0.001

Different capital letters in each column indicate statistical differences depicted by one-way ANOVA and Tukey’s post-hoc test (p=0.05). Different small letters
in each row indicate statistical differences depicted by one-way ANOVA and Tukey’s post-hoc test (p=0.05).

Table 6. Mean ACR values and standard deviations of restorative materials after 28 days of immersion in liquids

ACR Alkasite ACTIVA Equia Forte Zirconomer Composite p
Coffee 0.19+0.08"° 0.12£0.05%* 0.11%0.05%° 0.04 +0.02%¢ 0.10£ 0.5 <0.001
Cola 0.10 + 0.04%° 0.08 + 0.05*° 0.10% 0.4%° 0.05 +0.03** 0.07 + 0.04%° <0.037
Ice tea 0.13 £ 0.07%%° 0.11 + 0.06*° 0.08 £ 0.02% 0.03 £0.01%&° 0.11+0.05*° <0.001
Saliva 0.08 + 0.04%° 0.6+0.2%® 0.02 £0.01%« 0.01 £ 0.00%¢ 0.04 £0.018 b <0.001
p <0.001 <0.031 <0.001 <0.004 <0.007

Different capital letters in each column indicate statistical differences depicted by one-way ANOVA and Tukey’s post-hoc test (p=0.05). Different small letters
in each row indicate statistical differences depicted by one-way ANOVA and Tukey’s post-hoc test (p=0.05).

Lo Coffee  mCola Ice tea M Saliva TPO mTP28
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Figure 1. Comparison of the effect of solution type on the color change of
the material. Different letters indicate statistically significant differences
among the solutions in the same measurement time and material.
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Figure 3. Pairwise comparisons of contrast ratio at the initial and
28 days. Different letters denote statistically significant difference
1 between the initial and 28 days in the same solution and material.
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. Translucency parameters and pairwise comparisons at the
) . beginning and at the end of the 28th day were shown in
Figure 2. There were significant differences for all groups
(p<0.05). TP values of all materials decreased afterimmersion
in solutions. The statistical analysis of mean and standard
deviations of ATP_  according to the type of the immersion
liquid and material were represented in Table 5. Equia Forte
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Figure 2. Pairwise comparison of translucency parameters at the initial
and 28 days. Different letters denote statistically significant difference
between the initial and 28 days in the same solution and material.

and Zirconomer had lower initial translucency than the other
materials. ATP of these materials congruently was lower
than the other materials immersed in coffee and ice tea
solutions. Alkasite, ACTIVA and composite showed similar
ATP_, in all liquids except saliva.
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The values of CR and pairwise comparisons of CR at the initial
and 28 days were shown in Figure 3 and significant differences
were found for all groups except the Equia Forte group, which
was immersed in saliva (p<0.05). HVGIC-based materials had
significantly higher initial CR than the resin-based materials,
consistent with TP results (p<0.001). The mean CR change
(ACR), standard deviations, statistical analysis according to
the immersed solution type and the material were shown in
Table 6. Zirconomer showed statistically significant lower ACR
than the other materials in all investigated solutions (p<0.05).
Alkasite showed the highest ACR value. However, the change
in coffee and cola was not statistically significant compared
to the other resin-based materials (p>0.05). The Pearson
correlation test revealed a strong (r=-0.71) and statistically
significant negative correlation between TP and CR.

4. DISCUSSIONS

There is a lack of studies in the literature evaluating the color
stability and optical properties of recent bulk-fill restorative
materials. In this in-vitro study, conventional resin composite
and recent bulk-fill restorative materials were tested for AE
TP, ATP,, CR and ACR after immersion in different aging
solutions. As a result of this study, AE_, ATP_  and ACR of the
materials were found to be different from each other. Alkasite
showed the most AE  and ATP  while Zirconomer was the
least. Thus, the first hypothesis was rejected. The color
changes of the materials increased during the immersion
periods of 7, 14 and 28 days. At the end of 28 days, TP of
the materials decreased and CR increased. While coloration
occurred mostly in beverages such as coffee and ice tea
with resin-based materials, cola was the beverage that most
influenced the HVGIC-based materials. Thus, the second
hypothesis of the study, which is the time of immersion in
the type of beverage, was rejected.

00’

Tooth-colored restorative materials should have excellent
color matching and high color stability during the clinical
treatment (28). The immersion in cola and coffee beverages
with high staining potential are considered a proper test for
predicting the tendency of the materials to change color (29).
In this study, the effect of immersion for 7, 14 and 28 days on
the color stability of the materials in coffee, cola, ice tea and
saliva, which are consumed frequently, was investigated. The
ClIELab color formula, which is widely used in dentistry, was
used to evaluate the colors and color differences between
various natural and restorative esthetic materials (24). The
CIEDE,,, formula was shown to define color differences
recognized by the human eye superior to the CIELab formula
in recent studies (30). The CIEDE, , was used to determine
the color change in this study. The CIEDE, =~ and color
differences were evaluated for detectability and clinical
acceptability thresholds. Paravina et al. (31) reported that
the color perceptibility threshold was between 0.8 and 1.8.
In the study, all materials showed a color change over time in
beverages above clinical acceptability.

In this study, the time-dependent color changes were
determined mostly in coffee and ice tea. AE , was occurred

especially on Alkasite, ACTIVA and composite. Alkasite is one
of the recently introduced tooth-colored materials and is
classified as a subgroup of composite materials (32). ACTIVA,
which combines the positive properties of GIC and composite
resins, can be an alternative to composite resins in anterior
and posterior teeth due to its positive properties such as
fluoride release and low polymerization shrinkage (33).

The hydrophilic nature and sensitivity to absorb water of
the resin matrix can increase the probability of staining
materials. The sensitivity to absorb water is a property of
the resin ingredient of the material and the resistance of
the resin-filler matrix. Excessive water absorption causes
expansion and plasticization of the resin matrix, which results
in hydrolysis of the silane and, accordingly, the formation of
microcracks. Thus, the life of the composite resinis decreased.
Microcracks or interfacial gaps between the filler and the
matrix cause color penetration and discoloration (34). Coffee
and tea contain yellow colorants of different polarities which
could explain the discoloration of composite samples (35,
36). Previous studies were shown that composite resins are
sensitive to discoloration when exposed to various coloring
beverages (23, 34). Although alkasite is a resin-based
material, which is a subgroup of composite resin, it was very
sensitive to coloration.

The type and particle size of the fillers can also affect the
discoloration of composite resin (19). Composite resins
with smaller particles have been reported to have less
tendency to stain (37). The fact that the resin matrix type
of the alkasite is different from the composite resin and the
particle size of the alkasite is larger may explain the greater
discoloration than the composite resin. Furthermore, it was
stated that all resin composition properties such as chemical
differences and concentration of resin monomers, type of
initiators and inhibitors, oxidation of unreacted monomers
affect the discoloration potential of the composite resins
(35). The discoloration in self-cured and dual-cure resins is
more pronounced than in light-cured resins because tertiary
aromatic amines are more likely to oxidize than aliphatic
amines used in light-cured resins (38). In addition, since self-
cure initiators can induce colored oxidation products that lead
to the staining of resins by the time, self-curing of alkasite
may cause more intrinsic coloration than the composite resin
and ACTIVA (39).

The resin matrix mostly absorbs water directly, but glass
fillers do not show the water absorption into the bulk of
the material. It can only absorb water to the surface of the
material (35). This situation could explain that the color
changes of Equia Forte and Zirconomer with glass filler content
in coffee and ice tea were less than that of alkasite, ACTIVA
and composite with the resin matrix. When immersion in
cola was examined, resin-containing materials did not show
discoloration as much as coffee and tea. Although cola has
the lowest pH value and damages the surface integrity of the
resin materials, it has been reported that it does not cause
discoloration as much as coffee and tea, probably because
it does not contain yellow colorants (40). However, the most
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color changes occurred in cola with glass filler Equia Forte
and Zirconomer. It can be caused by discoloration, possibly as
aresult of the low pH damaging the integrity of the materials.

Translucency and contrast are important properties for dental
tissues and materials. TP and CR are two indicators commonly
used to determine the transparency and opacity values and
changes of the material (14). The values of TP range from 0
to 100, indicating that the material is completely transparent
and completely opaque, respectively (41). The values for CR
range from 0 to 1, indicating that the material is completely
transparent and completely opaque, respectively (42). The
strong correlation was found between the two values in this
study.

The translucency of human teeth should be a reference in the
evaluation of the translucency of dental restorative materials
(43). The translucency of natural teeth tends to decrease
from the cutting edge (TP=15) towards the cervical (TP=5)
(44). Mean TP values of 1 mm thick bovine enamel, bovine
dentin, human enamel and human dentin were 14.7, 15.2,
18.7, and 16.4, respectively (45). In this study, the values
closest to enamel translucency were seen in microhybrid
composite resin, while the translucency of HVGIC materials
was quite low. The translucency of the flowable and universal
resin composites of the same brand prepared with a thickness
of 2 mm were compared, and the TP values were found to
be between 10-15 for the flowable composite and between
9-12 for the universal composite, respectively (46). Uchimura
et al. (13) found the TP values of 18 different conventional
glass ionomers after 7 days without immersion in any liquid,
varying between 3.9-20. The translucency values of resin-
modified glass ionomers varied depending on whether the
material was light-cured or cured by acid-base reaction
alone (47). Light-cured samples were found to be marginally
more translucent than the samples allowed to cure without
irradiation.

Quek et al. (48) found that red wine and coffee decreased the
translucency of composite restorative materials. Stawarczyk
et al. (49) evaluated AE and TP of five different composite
resin materials for different colorant solutions for 14 days
and reported that the internal structure and composition
of the material affected the translucency of the materials.
Barutcugil et al. (14) showed thatimmersion of three different
materials in red wine and coffee caused significant changes
in color and translucency compared to immersion in water. In
the present study, the solutions affected AE, ATP and ACR of
the materials and the changes were higher in coffee, cola and
ice tea compared to saliva.

The detectability and acceptability thresholds of ATP were
reported as 0.62 and 2.62, respectively (16). Considering the
ATPs of the materials, the changes caused by the beverages
at the end of 28 days showed unacceptable changes in the
translucency of the resin-containing ones, while the changes
in HVGIC-based materials are not clinically significant. This
study stands out with its evaluation of AE, ATP and ACR values
as a result of time-dependent aging of current restorative
materials in different solutions.

In a study evaluating the CR of different GICs, the contrast
values were found to be between 0.7-1 (13). A study
evaluating time-dependent of ACR found that all materials
tested statistically increased their opacity during the
1-month immersion period (14). Similar to the above studies,
CR values of the materials were found to be between 0.73-
0.90 in this study, while their values approached 1 at the end
of 28 days. These results may present a poor clinical picture
due to the opacities of the materials. These materials may be
preferred for clinical uses where masking with low thickness
is required.

Limitations of this study involve allowing both sides of the
material to be exposed to coloring agents, unlike clinical
staining conditions. In the oral cavity, restorative materials
are constantly exposed to colorants from foods and beverages
and are rinsed with saliva and are cleaned with oral hygiene
procedures. The present study experimented to simulate the
clinical setting but did not comprise the effect of cleaning
and thermal change on restorative materials and specimens
were in beverages nonstop during the immersion period.

5. CONCLUSIONS

Within the limitations of this in vitro study, exposing recent
restorative materials to different beverages produced
significant changes in color, translucency and contrast. Resin-
based alkasite, ACTIVA and composite showed the highest
change the optical properties in coffee and ice tea. HVGIC-
based materials, Equia Forte and Zirconomer were mostly
affected by cola and coffee. HVGICs presented very low TP
and high CR values, which remains thought-provoking in
supplying esthetic demands.
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ABSTRACT

Objective: This study was conducted to investigate the effect of the Fowler position and prone position on oxygen saturation in patients
receiving treatment in clinics with the diagnosis of COVID-19 disease.

Method: A total of 40 patients, admitted to the pandemic ward who met the inclusion criteria, were included in the quasi-experimental type
study without any sampling. The patients were first given the Fowler position and then the prone position. There was a time interval of 15
minutes wait between the two positions. For each position, peripheral oxygen saturation, heart rate, respiratory and blood pressure values
were obtained at initial position placement, after the 30th minute and every hour for the first four hours.

Results: The mean age of the participants was 57.57+12.64 years. Respiratory distress, cough, fever, weakness, sweating and headache were the
main symptoms. A total of 22.5% of them had a diagnosis of hypertension and Diabetes Mellitus. The requirement for the positioning was found
to be 95% in the first five days after admittance. After treatment, 85% of them were discharged home. The mean oxygen saturation values of
the patients for every hour in the Prone position were 93.15+1.718 (p=0.035), 93.60+1.809 (p=0.019), 93.93+1.774 (p=0.006) and 94.15+1.718
(p=0.002), respectively in the first four hours. These findings were statistically significant compared to the Fowler position. Respiratory values
in the prone position were 17.30£1.159 (p=0.005), 17.20+1.344 (p=0.010), 17.20+1.181 (p=0.005), and 17.05+1.280 (p=0.001), respectively in
the first four hours, which were statistically lower than in the Fowler position. There was no significant difference in the mean heart rate and
blood pressure in both positions (p>0.05).

Conclusion: The prone position was found to have a positive effect on oxygen saturation levels when Fowler and Prone positions were applied
in patients receiving treatment with the diagnosis of COVID-19 in hospital wards. Therefore, it is recommended that patients admitted with the
diagnosis of COVID-19 be placed in the prone position at regular intervals.
Keywords: COVID-19, Prone position, Fowler position, Oxygen Saturation
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1. INTRODUCTION

Coronavirus-2019(COVID-19) disease is a clinical picture caused
by SARS-CoV-2 (Acute Respiratory Syndrome Coronavirus-2)
(1). COoVID-19 affects many systems, but primarily the
respiratory system. It often has the symptoms of fever, dry
cough, weakness, myalgia and dyspnea. It travels from the
upper respiratory tract to the lower respiratory tract. With
the increase in the severity of the disease, the symptoms also
become more severe, and hypoxia and severe shortness of
breath are observed (2-4). While 14% of the admitted patients
had a severe case (dyspnea, hypoxemia and presence of more
than 50% lung involvement in imaging) and 5% had a critical
case (respiratory failure, shock, multiorgan failure) (5,6).

For clinical patients to continue to breathe effectively, ensuring
that the oxygen saturation is at 95-100% should be among the
first goals of healthcare professionals. Oxygen therapy should
be started with a 5 L/ min nasal or standard face mask for the
patient and oxygen saturation should be adjusted to >95% (7,8).

With the development of pulmonary inflammation in COVID-19,
impaired lung ventilation/perfusion leads to hypoxemia. Oxygen
therapy is included in the first step of follow-up and treatment
in the clinical setting before intensive care in the hypoxemia
picture (9). Along with the COVID-19 treatment protocol, the
importance and effectiveness of patient positioning have
also been stated in the literature (2,10). Lung circulation
and ventilation may be performed more effectively with the
patient positioning, which is the independent role of nursing.
The purpose of the prone position in patients with respiratory
distress is to make breathing more effective and relieve the
pulmonary circulation by reducing abdominal pressure (11).
The prone position has been used to improve hypoxemia
since 1974 (12). By eliminating the compressive weight of the
abdominal region with this position, the alveoli in the dorsal
region merge with the pulmonary blood flow, relieving lung
perfusion (13,14). This position is known to be important for
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more homogeneous ventilation of the lungs and it contributes
significantly to the improvement of oxygenation. The prone
position increases the functional residual capacity, opens
the atelectatic lung areas, leads to an increase in chest wall
elastance, corrects the ventilation/perfusion ratio, and ensures
the mobility of secretions (1,10,15). This positioning facilitates
the redistribution of pulmonary blood flow rather than opening
the collapsed alveoli, thereby reducing the formation of shunts.
In this way, the pulmonary circulation is relieved (16). Many
studies have been conducted related to the prone position,
however, there was not enough clinical evidence available in the
literature showing the effectiveness of the prone position in the
clinical treatment process of patients with COVID-19 (1).

By evaluating the effectiveness of position practice, which
is the independent role of nursing, this study is thought to
make contributions to the quality of nursing care (12). The
study was planned to determine the effect of the Fowler
and prone position on oxygen saturation values in patients
diagnosed with COVID-19.

The hypothesis of the study: There is a difference between
the peripheral oxygen saturation values of the patients who
were given the Fowler and Prone positions.

2. METHODS

2.1. Ethic Aspects

Ethics Committee approval of Bahgesehir University
(Decision date and number:14.01.2021-KAEK 2021/1),
institutional permission and informed consent of patients
were obtained to conduct the study which has been carried
out in accordance with the 1964 Helsinki Declaration and its
later amendments.

2.2. Design and Setting of the Study

The study was carried out using a quasi-experimental model
in the pandemic ward of a public hospital.

2.3. Population and Sample of the Study

The population of the study consisted of patients admitted to
the pandemic ward between 14.01.2021 and 30.03.2021. The
sample group consisted of individuals who were admitted to
the ward within the specified period, who met the inclusion
criteria and who agreed to participate in the study. The effect
size standardized by Cohen was used due to the unavailability
of any study that could be used as a reference in the study.
Therefore, the minimum number of samples was determined
as 34 by taking the effect size of the study as, the alpha value
of 0.05 and the theoretical power of 0.80. Given that there
may be losses during the study, it was started with a number
of participants (n=40) more than the required (17,18).

2.4. Inclusion and Exclusion Criteria for the Study

From the individuals who were admitted to the pandemic ward
and were between the age of 18-79 (young, middle age and
early-old age group) with an oxygen saturation level below 95%;

e Those without a history of malnutrition, Parkinson’s,
dementia, or stroke,

e Those with ground-glass opacity in their lungs and
positive PCR test result,

e Those who were literate and could be communicated
and were willing to participate were included.
e Excluded individuals during the study:

e  Patients who passed away,

e Patients who needed intubation and transferred to the
intensive care unit,

e Patients who could not do the positioning during the
study were excluded.

e  Pregnant individuals were not included in the study.

This study has been prepared per the TREND guidelines (19).

2.5. Data Collection Tools and Data Collection

The data collection and demographic characteristics forms,
prepared by the researchers after the literature review, were
used for the data collection (20). Before the data collection
process, institutional permission, and ethics committee
approval were obtained. The effectiveness of the Fowler
and prone positions which were given to the individuals,
who were included in the study according to the study
criteria were compared. The positioning was started after
providing the necessary training to the individuals and
obtaining their consent. In the Fowler position, individuals
were positioned sitting in the bed. In the prone position, the
individuals were positioned lying on their face down. A total
of eight-hour positioning, first four-hour Fowler position and
then four-hour prone position, was applied during the day
(24 hours) determined by using the literature information
and vital signs (oxygen saturation, respiratory rate, blood
pressure and heart rate) were measured and recorded in
this period. Oxygen saturation and heart rate measurements
were performed peripherally. Blood pressure was measured
with a manual sphygmomanometer. The respiratory rate
was counted from the movement of the thoracic cage after
the position was given. Participants rested for 15 minutes
between two positions. It is stated in the literature that the
prone position can be applied to a patient for a maximum of
12 hours with 4-hour rotations (3,7, 15,21). Participants were
informed about the benefit of using this positioning during
the COVID-19 treatment and they were asked to continue the
practice in this process. Data collection was performed on the
first day that the positioning was given by the researchers.
The process was not repeated until the patients left the
clinic. The oxygen saturation values were measured with a
pulse oximeter brand device during the positioning period.
It was a brand-new device and calibrated by the hospital
biomedical unit. Parameters were recorded in the data form.
Measurements were planned as such: initial measurement

Clin Exp Health Sci 2023; 13: 159-165

DOI: 10.33808/clinexphealthsci.1186086



Positioning in Patients Diagnosed with COVID-19

| Original Article |

when the positioning was performed, measurement after 30
minutes, measurement after one hour and every one hour
for the next three hours (21).

2.6. Data Analysis

SPSS (Statistical Package for Social Sciences) for Windows 25.0
(2125-5543-05) was used for the analysis of the data in this
study. Descriptive statistical methods (number, percentage,
mean, standard deviation) were used in the evaluation of the
data. In addition to normality tests, distribution measures
such as histogram, Q-Q plot and box-plot graphics, Skewness
and Kurtosis and coefficient of variation may be used to
evaluate whether the data is normally distributed or not (22).
In order to ensure normality, the values of the data should
be observed close to 45 degrees in the scattering diagram
and positioned by centring the median line of the box on
the box line chart (23). The normal distribution was checked
by conformity normality tests and Skewness and Kurtosis
values. In the analysis of the data, the dependent sample t
— test was used for comparison of quantitative data when
the assumption of the normal distribution is ensured, and
Wilcoxon signed-rank test was used in cases where normal
distribution was not achieved.

3. RESULTS

Personal information of the patients (n=40) included in the
study and admitted to the pandemic ward is given in Table
1. According to the results, 60% of the participants were
male patients. While 50% (n=20) of them were in the 45-
64 (middle age) age range, 47.5% (n=19) had a bodyweight
between 70-84 kg. Looking at the symptoms, 60% (n=26)
of them were observed to have respiratory distress, cough,
fever, weakness, sweating and headache. There was no
chronic disease in 37.5% (n=15) of the patients. While steroid
was used in the treatment of 67.5% (n=27) of them, 95%
(n=38) of them needed positioning in the first five days after
admittance. A total of 85% (n=34) of them were discharged
home.

In all of the hourly as well as the initial and 30th-minute
measurements forthe oxygen saturation values of the patients
given Fowler and Prone positions, no statistical significance
was found according to the descriptive characteristics of the
patients such as whether the patients had a chronic disease,
weight or age (p>0.05).

There was no statistically significant difference between the
initial and 30th-minute oxygen saturation measurements of
the patients given Fowler and Prone positions (p>0.05). The
first — hour mean oxygen saturation value of the patients
was 92.33+2.043 in the Fowler position and 93.15+1.718 in
the prone position and a statistically significant difference
was found between the positions (p=0,035). The second-
hour mean oxygen saturation value of the patients was
92.58+2.024 in the Fowler position and 93.60£1.809 in the
prone position and a statistically significant difference was
found between the positions (p=0.019). The third-hour mean

oxygen saturation value of the patients was 92.70+1.937 in
the Fowler position and 93,93+1,774 in the prone position
and a statistically significant difference was found between
the positions(p=0.006). The fourth-hour mean oxygen
saturation value of the patients was 92.78+1.968 in the
Fowler position and 94.15+1.718 in the prone position and
a statistically significant difference was found between the
positions (p=0.002). It was statistically significant that the
oxygen saturation values of the patients in the prone position
were higher than the oxygen saturation values in the Fowler
position in all of the hourly measurements. It was concluded
that the longer the prone position was applied, the more
effective it was (Table 2).

Table 1. Descriptive characteristics and health information of
patients

Descriptive characteristics and health information n %
Female 16 40
Gender
Male 24 60
<=44 6 15
Age (years) 45-64 20 | 50
>= 65 14 | 35
55-69 kg 8 20
Weight 70-84 kg 19 | 47.5
>=85 kg 13 | 325
Respiratory distress, cough, fever,
weakness, 26 65
sweating, headache
Cough, weakness, back pain, nausea, 9 | 225
vomiting
Presence of Respiratory distress, cough, fever,
symptoms weakness, sweating, headache, cough,
fatigue, back pain, nausea, vomiting, 4 10
fainting, loss of appetite, loss of
smell and taste
No symptoms 1 2.5
Chest pain and headache 1 2.5
No 15 | 375
Hypertension Hypertension and diabetes g gi
Hypertension, diabetes, heart diseases 5 5'
. Cancer and infections
Chronic . . 2 5
diseases Diabetes mellltcus . 3 75
DM and chronic heart failure 1 25
Hypertension and hypothyroidism 1 2'5
Chronic renal failure 1 2:5
Hypertension and asthma 1 25
.. | Yes 27 | 675
Use of Steroids
No 13 | 325
The need for The need for positioning in the first five
positioning days.of 38 %
admittance
The need for positioning five days after
the 2 5
admittance
Discharge Discharged to home 34 | 85
outcome
Transferred to intensive care 6 5
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Table 2. Oxygen saturation measurement values in Fowler and
prone positions

Mean SD  Testvalue p-value
Fowler position initial SPO2 91.33 | 1.992 | -0.919' | 0.364
Prone position initial SPO2 91.63 | 1.807
Fowler position 30" minute SPO2 | 92.05 | 2.075 | -1.308%' | 0.199
Prone position 30™ minute SPO2 | 92.55 | 1.724
Fowler position 1 hour SPO2 92.33 | 2.043 | -2.718' | 0.035*
Prone position 1*t hour SPO2 93.15 | 1.718
Fowler position 2" hour SPO2 92.58 | 2.024 | -2.441' | 0.019*
Prone position 2" hour SPO2 93.60 | 1.809
Fowler position 3 hour SPO2 92.70 | 1.937 | -2.939" | 0.006*
Prone position 3 hour SPO2 93.93 | 1.774
Fowler position 4™ hour SPO2 92.78 | 1.968 | -3.049* | 0.002*
Prone position 4" hour SPO2 9415 | 1.718

t: Dependent sample t-test; z: Wilcoxon signed-rank test, SD: Standard
Deviation, SPO2: Oxygen saturation

There was no statistically significant difference in the heart
rates at all measurement times of the patients between the
positions (p>0.05).

There was no statistically significant difference between
theinitial and 30th-minute respiratory rates of the patients
given Fowler and Prone positions (p>0.05). The first-hour
mean respiratory rates of the patients were 17.93+1.328
per minute in the Fowler position and 17.30£1.159 in the
prone position and a statistically significant difference was
found between the positions (p=0,005). The second-hour
mean respiratory measurement value of the patients was
17.75+1.214 in the Fowler position and 17.20+1.344 in the
prone position and a statistically significant difference was
found between the positions (p=0,010). The third-hour
mean respiratory measurement value of the patients was
19.25+9.604 in the Fowler position and 17.20+1.181 in the
prone position and a statistically significant difference was
found between the positions (p=0,005). The fourth-hour
mean respiratory measurement value of the patients was
19.25+9.604 in the Fowler position and 17.05+1.280 in the
prone position and a statistically significant difference was
found between the positions (p=0,001). According to the
findings, the respiratory values of the patients in the prone
position were found to be lower (Table 3). The respiratory
rate of the patients given Fowler and Prone position was
found to be statistically significantly lower (p=0.001). The
mean respiratory rate of 25% of the patients in the prone
position was 20 (per minute) while it was 18 in 50% of
the patients and 16 in 25% of them. The respiratory rate
is lower in the prone position. As the time of the prone
position increases, the respiratory rates of the patients get
lower.

There was no statistically significant difference in the systolic
blood pressure values at all measurement times of the
patients between the positions (p>0.05).

There was no statistically significant difference in the
diastolic blood pressure values at all measurement times of
the patients between the positions (p>0.05).

Table 3. Respiratory rates in Fowler and prone positions

Mean SD  Testvalue p-value
Fowler position initial RR 18.05 | 0.959 | -0.577* 0.564
Prone position initial RR 17.95 | 1.154
Fowler position 30" minute RR | 17.85 | 1.231 0.572t 0.570
Prone position 30" minute RR | 17.45 | 1.197
Fowler position 1 hour RR 1793 | 1.328 | 2.964! 0.005*
Prone position 1 hour RR 17.30 | 1.159
Fowler position 2" hour RR 17.75 | 1.214 | 2.718" 0.010*
Prone position 2™ hour RR 17.20 | 1.344
Fowler position 3 hour RR 19.25 | 9.604 | -2.837® | 0.005*
Prone position 3™ hour RR 17.20 | 1.181
Fowler position 4™ hour RR 19.25 | 9.604 | -3.257: | 0.001*
Prone position 4™ hour RR 17.05 | 1.280

RR: Respiratory rate, t: Dependent sample t-test; z: Wilcoxon signed-rank
test

When oxygen saturation measurements were compared
during the Fowler and prone positioning of the individuals
with COVID 19, we see that oxygen saturation levels were
higher in the prone position (Fig. 1).
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Figure 1. Oxygen saturation levels of the individuals with COVID 19
during the positioning (Initial, 1st, 2nd, 3rd, 4th hour).

4. DISCUSSION

In the literature review, the prone position was seen to be
mostly given to intubated patients and those diagnosed with
Acute Respiratory Distress Syndrome (ARDS) in the intensive
care settings. There have been few studiesin which positioning
was used for awake patients with COVID-19 in the clinical
setting outside the intensive care unit (15,20,24,25,26).

In our experimental study, ward patients with a diagnosis
of COVID-19 were able to perform prone positioning
continuously for four hours. No major complications were
observed to develop during the positioning. It was concluded
that the prone position was more effective on oxygen
saturation levels. In the study of Elharrar et al (26), 63%
of hypoxemic patients with a diagnosis of COVID-19 who
received treatment outside the intensive care unit were
able to tolerate the prone position for more than three
hours. However, they reported that oxygen saturation levels
increased by 25% during the prone position.

In our study, while 60% of the patients were male, the mean
age was 57.57+12.64 (min: 27 max: 78). Hypertension and
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Diabetes were the most common chronic diseases with
22.5%. In a similar study by Coppo et al (27), the mean age
was 57.4 years and 78% of the patients were male. The same
study reported that most of the patients had hypertension
and diabetes. Our study supports the literature in this aspect.
In our study, 95% of the patients admitted to the clinic were
started early positioning (in the first five days), and each
patient was given positioning for a total of eight hours. In all
the hourly measurements, the oxygen saturation values of
the patients in the prone position were found to be higher
than the values in the Fowler position. Golestani-Eraghi et al
(28) evaluated the effectiveness of the positions on oxygen
saturation levels by giving supine and prone positions to 10
awake patients in the intensive care unit. The patients were
monitored in the prone position for an average of nine hours.
Based on the results of their study, the oxygen saturation
efficiency of the prone position in the first hour was found to
be 60%, and the oxygenation efficiency has been moderate
in the measurements of the next hourly oxygen saturation.
In the cohort study of Solverson et al (29), positioning was
applied to 17 awake patients (12 intensive care, 5 clinical
patients). Prone and supine positions were applied for
75 minutes every day for a week. While the mean oxygen
saturation measurement in the supine position was 91% (84
— 95), it was 98% (92-100) in the prone position. Our study
supports the studies that show that prone positioning is more
effective in patients with COVID-19 with hypoxemic, non —
intubated high-risk and with a critical illness (22,24,25,30).
The respiratory rate of the patients given Fowler and Prone
position was found to be statistically significantly lower
(p=0.001). The mean respiratory rate of 25% of the patients
in the prone position was 20 (per minute) while it was 18 in
50% of the patients and 16 in 25% of them. The respiratory
rate is lower in the prone position. As the time of the prone
position increases, the respiratory rates of the patients get
lower. In the cohort study of Solverson et al (29), positioning
was applied to 17 awake patients. Prone and supine positions
were applied for 75 minutes every day for a week. The
respiratory rate measured during the positioning was 28
minutes in the supine position and 22 minutes in the prone
position. In this respect, our results are consistent with the
literature. In the study of Golestani-Eraghi et al (28), the
rate of patients who could tolerate the prone position and
who were discharged was reported as 80%, while the rate
of patients given this position and discharged was 85% in
our study. Studies have shown that prone positioning can
be used in COVID-19 patients, especially in awake clinical
patients who are not intubated (20,31,32), and that the use
of prone positioning improves oxygenation and lung capacity
at high tolerance (20,31,32). The use of the prone position in
non —intubated patients is increasing. The prone positioning
has been stated to be beneficial in preventing and delaying
the need for intubation by improving oxygenation in awake
and spontaneously breathing patients (15,26,33).

In our study, the prone position was found to be more
effective on oxygen saturation in non — intubated COVID-19
patients. However, further studies investigating the effect of

prone position on delaying and preventing the intubation,
need for intensive care unit, length of hospital stay and
respiration are needed to support our study. Furthermore,
the effectiveness of the prone positioning in non-intubated
COVID-19 patients has not yet been determined due to the
lack of adequate studies (26,27,34) and there is a need for
further studies on this subject.

During the positioning, there were difficulties with the patient
follow-up due to isolation conditions. There were patients
who experienced low back pain. To solve this, the pelvis
area was supported with a pillow. There were difficulties in
communication and nutritional needs in the prone position.
Measurements were performed over a four-hour period
and the patient’s needs were checked in between the
measurements. The positioning time of the patients who had
difficulties with the positioning was rescheduled and their
measurements were taken from the beginning. This led to an
extended time of stay for the researchers inside the isolated
rooms which may possibly have increased the transmission
risk to the researchers. The study was carried out in a public
hospital in one of the cities therefore the results cannot be
generalized to all the COVID-19 patients.

5. CONCLUSION

When Fowler and prone positions were given to the clinical
patients with COVID-19, the prone position was observed to
have a positive effect on oxygen saturation. Considering the
results of this study, giving prone position at certain intervals
until discharge to the admitted patients with COVID-19 is
recommended.

Since the beginning of the pandemic, prone positioning has
become important as a supportive treatment method that
canreduce the burden on the health sector both by improving
short — term outcomes and also by reducing or delaying the
need for intubation. There are studies on prone positioning
in intensive care patients with COVID-19. However, there is a
need for studies that will reveal more clinical evidence with a
larger number of patients in order to apply prone positioning
routinely to clinical patients outside the intensive care unit.

Acknowledgments: This article has been submitted as an oral
presentation to the 4th International & 12th National Congress of
Turkish Surgical and Operating Room Nurses.

Funding: The author(s) received no financial support for the
research.

Conflicts of interest: The authors declare that they have no conflict
of interest.

Ethics Committee Approval: This study was approved by
Ethics Committee of Bahgesehir University (Decision date and
number:14.01.2021-KAEK 2021/1)

Peer-review: Externally peer-reviewed.

Author Contributions:

Research idea: Yil, FEA, GP

Design of the study:Yil, FEA

Acquisition of data for the study: Yil, GP

Analysis of data for the study: Yil, FEA, GP

Interpretation of data for the study: Yil, FEA, GP

Drafting the manuscript: Yil, GP

Clin Exp Health Sci 2023; 13: 159-165

DOI: 10.33808/clinexphealthsci.1186086



Positioning in Patients Diagnosed with COVID-19

| Original Article |

Revising it critically for important intellectual content: Yil, FEA, GP
Final approval of the version to be published: Yil, FEA, GP

REFERENCES

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

[15]

Ozbilen F, Altunkan AA. COVID-19 and awake prone position.
Turk J Intensive Care 2020;18:50-56 (Turkish).

Rollas K, Senoglu N. Management of Covid-19 patients
in intensive care unit. Tepecik Egit. ve Arast. Hast. Dergisi
2020;30:142-155 (Turkish).

Akyar |. COVID-19 hastalarinda Akut Solunum Sikintisi
Sendromu (ARDS) y6netimi ve hemsirelik bakimi. Hacettepe
Universitesi Hemsirelik Fakiiltesi Dergisi. 2020;7:8-14 (Turkish).
Goh KJ, Choong MCM, Cheong EHT, Kalimuddin S, Wen DS,
Phua GC. Rapid progression to acute respiratory distress
syndrome: Review of current understanding of critical illness
from coronavirus disease 2019 (COVID-19) infection. Ann Acad
Med Singap. 2020;49:108-118.

Yalgin A. COVID-19 siirecinde yogun bakim yénetimi. Med Res
Rep. 2020;3:66-85 (Turkish).

Wu ZY, McGoogan JM. Characteristics of and important
lessons from the coronavirus disease 2019 (COVID-19)
outbreak in China: summary of a report of 72 314 cases from
the Chinese Center for Disease Control and Prevention. JAMA
2020;323:1239 - 1242.

Uzelli Yilmaz D, Ceylan B, Yildirnm D, Karatekin Erkut D, Akin
Palandoken E. Care priorities and critical nursing interventions
in patients with COVID-19: Four different case reports. lzmir
Katip Celebi Universitesi Saghk Bilimleri Fakiiltesi Dergisi
2020;5:235-242. (Turkish).

Turkiye enfeksiyon hastaliklari ve klinik mikrobiyoloji uzmanlik
dernegi. COVID-19 eriskin hasta yonetimi ve tedavisi. Available
from https://www.ekmud.org.tr/haber/328-eriskin-hasta-
yonetimi-vetedavisi-COVID-19 — virus-algoritmalari. Sept 21,
2021.

Kansu A. Covid 19 pandemisinde akciger ve gogls hastaliklari.
Med Res Rep 2020;3:11-16 (Turkish).

Fan E, Del Sorbo L, Goligher EC, Hodgson CL, Munshi L, Walkey
AJ. An official American Thoracic Society/European Society
of Intensive Care Medicine/Society of Critical Care Medicine
clinical practice guideline: mechanical ventilation in adult
patients with acute respiratory distress syndrome. Am J Respir
Crit Care Med 2017;195:1253-1263.

Giiriin Kaya A, Oz M, Erol S, Ciftgi F, Ciledag A. Kaya A. Prone
positioning in non —intubated patients with COVID-19. Tuberk
Toraks 2020;68:331-336.

Anchala AM. A study to assess the effect of therapeutic
positions on hemodynamic parameters among critically ill
patients in the intensive care unit at Sri Ramachandra medical
centre. J Nurs Care 2016;5:1000348.

Scholten EL, Beitler JR, Prisk GK, Malhotra A. Treatment of
ARDS with prone positioning. Chest 2017;151:215-224.
Gattinoni L, Taccone P, Carlesso E, Marini JJ. Prone position in
acute respiratory distress syndrome. Rationale, indications,
and limits. Am J Respir Crit Care Med 2013;188:1286-1293.
Jiang LG, LeBaron J, Bodnar D, Caputo ND, Chang BP, Chiricolo
G. Conscious proning: An introduction of a proning protocol
for nonintubated, awake, hypoxic emergency department
COVID-19 patients. Acad Emerg Med 2020;27:566-569.

(16]

(17]

(18]

(19]

[20]

(21]

[22]

(23]

(24]

(25]

(26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

Kocayigit H, Ulgen AM, Tuna Tas A. Respiratory failure
management in the patient with COVID-19 in intensive care.
Journal of Human Rhythm 2020;6:101-107.

Capik C. Istatistiksel gii¢ analizi ve hemsirelik arastirmalarinda
kullanimi: Temel bilgiler. Anadolu Hemsirelik ve Saglk Bilimleri
Dergisi 2014;17:4 (Turkish).

Cohen J. Statistical power analysis. Curr Dir Psychol Sci
1992;1:98-101.

Des Jarlais DC, Lyles C, Crepaz N, the Trend Group. Improving
the reporting quality of nonrandomized evaluations of
behavioral and public health interventions: The TREND
statement. Am J Public Health 2004;94:361-366.

Qadri SK, Ng P, Toh TSW, Loh SW, Tan HL, Lin CB. Critically ill
patients with COVID-19: A narrative review on prone position.
Pulm Ther 2020;6:233-246.

Tuncer M, Khorshtd L. The effect of positions on oxygen
saturation in obese individuals. Ege Universitesi Hemsirelik
Fakultesi Dergisi 2018;34:54 — 65 (Turkish).

Hayran M, Hayran M. Saghk Arastirmalari Igin Temel Istatistik.
1. Basim. Ankara: Omega Arastirma; 2011 (Turkish).
Blyukozturk S. Veri Analizi El Kitabi. Ankara: Pegem Akademi;
2011 (Turkish).

Xu Q, Wang T, Qin X, Jie Y, Zha L, L We. Early awake prone
position combined with high-flow nasal oxygen therapy in
severe COVID-19: A case series. Crit Care 2020;24:250.

Ding L, Wang L, Ma W, He H. Efficacy and safety of early prone
positioning combined with HFNC or NIV in moderate to severe
ARDS: A multi-center prospective cohort study. Crit Care
2020;24:28.

Elharrar X, Trigui Y, Dols AM, Touchon F, Martinez S,
Prud’homme E. Use of prone positioning in nonintubated
patients with COVID-19 and hypoxemic acute respiratory
failure. JAMA 2020;323:2336-2338.

Coppo A, Bellani G, Winterton D, Di Pierro M, Soria A, Faverio
P. Feasibility and physiological effects of prone positioning in
non-intubated patients with acute respiratory failure due to
COVID-19 (PRON-COVID): A prospective cohort study. Lancet
Respir Med 2020;8:765-774.

Golestani-Eraghi M, Mahmoodpoor A. Early application of
prone position for management of Covid-19 patients. J Clin
Anesth 2020;66:109917.

Solverson K, Weatherald J, Parhar KKS. Tolerability and safety
of awake prone positioning COVID-19 patients with severe
hypoxemic respiratory failure. J Can Anesth 2021;68:64-70.
Nakos G, Tsangaris |, Kostanti E, Nathanail C, Lachana A,
Koulouras V. Effect of the prone position on patients with
hydrostatic pulmonary edema compared with patients with
acute respiratory distress syndrome and pulmonary fibrosis.
Am J Respir Crit Care Med 2000;161:360-368.

Alhazzani W, Mgller MH, Arabi YM, Loeb M, Gong MN, Fan E.
Surviving sepsis campaign: Guidelines on the management of
critically ill adults with coronavirus disease 2019 (COVID-19).
Crit Care Med 2020;48:e440-e469.

World Health Organization. Clinical management of severe
acute respiratory infection (SARI) when COVID-19 disease
is suspected: Interim guidance. Available from https://
www.who.int/docs/default-source/ coronaviruse/clinical-
management-of-novel — cov. pdf. Apr 6, 2020.

YangX, YuY, XuJ, ShuH, XiaJ, Liu H. Clinical course and outcomes
of critically ill patients with SARS-CoV-2 pneumonia in Wuhan,

Clin Exp Health Sci 2023; 13: 159-165

DOI: 10.33808/clinexphealthsci.1186086



Positioning in Patients Diagnosed with COVID-19 l Original Article l

China: A single — centered, retrospective, observational study. [34] Thompson AE, Ranard BL, Wei Y, Jelic S. Prone positioning
Lancet Respir Med. 2020; 8:475-481. in awake, nonintubated patients with COVID-19 hypoxemic
respiratory failure. JAMA Intern Med 2020;180:1537-1539.

How to cite this article: isler Isildak Y, Eti Aslan F, Parlak G. Determination of the Effect of the Fowler and Prone Position on Oxygen
Saturation in Patients Diagnosed with COVID-19. Clin Exp Health Sci 2023; 13: 159-165. DOI: 10.33808/clinexphealthsci.1186086

Clin Exp Health Sci 2023; 13: 159-165 165 DOI: 10.33808/clinexphealthsci. 1186086



R Clinical and Experimental
/ Health Sciences

Influence of Finishing Procedures on Surface Roughness and
Biaxial Flexural Strength of High-translucent 4Y-PSZ, 5Y-PSZ,
and 6Y-PSZ Monolithic Zirconia

Gulstim Dogru*™, Elif Demiralp*®, Emre Kogak®®, H. Hasan Orkgu?

! Gazi University, Faculty of Dentistry, Department of Prosthodontics, Ankara, Turkiye.

, Cemal Aydin*’, Handan Yilmaz®

2 Gazi University, Faculty of Science, Department of Statistics, Ankara, Turkiye.

Correspondence Author: Handan Yilmaz
E-mail: hozkula@gmail.com

Received: 15.02.2022 Accepted: 30.11.2022

4 )

ABSTRACT

Objective: This study aims to investigate the effects of glazing, polishing and polishing with a polishing paste of newly developed highly
translucent materials on the flexural strength of these materials and aims to illuminate where there is not much study yet on the finishing
procedures to be done.

Methods: Three different high translucency Y-PSZ (Yittria partially stabilized zirconia): KST (Katana STML), KUT (Katana UTML), NCQ (Nacera
Pearl Q3 Multi-Shade) and one translucent 3Y-TZP (3-yttria stabilized tetragonal zirconia polycrystalline): NCMS (Nacera Pearl Multi-Shade)
zirconia system were used. A total of 120 specimens were prepared in the form of discs with a diameter of 14 mm and dimensions of 1.2 + 0.2
mm. Three experimental groups (n = 30) were formed from each type of material, using three finishing protocols: Diamond Polishing system
(DP); Diamond Polishing system followed by Polishing Paste (PP); Glaze Application (GP). Surface Roughness (Ra) was measured by using a
contact profilometer, and a biaxial flexural strength test was applied to determine their flexural strength. The obtained data were analyzed using
the Weibull distribution. All results were evaluated statistically.

Results: For Ra values, there was a statistical difference between all the procedures applied in the KST material as in the NCQ material. However,
there was no statistical difference between GP and PP procedures in Ra values in the NCMS material and between DP and PP procedures in
the KUT material. The characteristic strengths of DP applied to NCMS and NCQ material, PP applied to KST, and KUT material had the highest
value. The highest m values for DP were determined in KST, NCMS, NCQ materials, while in KUT material, PP was determined in the finishing
procedure.

Conclusion: Finishing procedures have significant effects on surface roughness and flexural strength values for translucent zirconia materials.
The lowest Ra value and the highest flexural strength were found in the DP group of NCMS. In KST and KUT materials, the highest flexural
strength results were found in the PP procedure while NCQ was not affected by finishing procedures.

Keywords: Translucent zirconia, monolithic, surface roughness, biaxial flexural strength

- J

1. INTRODUCTION

Yttria stabilized tetragonal zirconia polycrystalline (Y-TZP)
have become superior in use in dental restorations due to
their excellent mechanical properties (1,2). Zirconia is a
polymorphic material that can be found in three different
phases: monoclinic (m), tetragonal (t), and cubic (c) (2,3).
External stresses such as grinding, sandblasting, polishing,
and low-temperature degradation can stimulate the t-m
phase transformation of Y-TZP. This conversion causes 3 —
4% volume expansion which seals the crack tip and prevents
further crack propagation. However, this protective effect
is not fixed and predictable (4). This transformation can
also be triggered by occlusal adjustments such as airborne
particles, polishing, and grinding. In addition, Y-TZP can

is called low-temperature degradation and begins at minor
surface defects (1). Also, the biggest disadvantage of Y-TZP
is its high opacity (5). Translucent monolithic zirconias have
been developed to solve these problems (6).

New methods were used to improve Y-TZP; increasing the
amount of yttria by adding cubic phase zirconium; decreasing
the amount of AlLO, from 0.25% to 0.1% by weight; adding
0.2 mol% La203 to Y-TZP is to change the sintering time and
temperature, and reduce the grain size, which can increase
the translucency of zirconia (7-9). However, increased yttria
content inhibited the transformation hardening mechanism
and affected flexural strength (9-12).

be degraded by the t->m transformation, which can occur
spontaneously in humid environments. This phenomenon

The microstructure difference between conventional zirconia
and partially stabilized zirconia (PSZ) was due to the amount
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of cubic phase in their content. 3Y-TZP consisted of ~20%
by weight cubic zirconia, while PSZ stabilized with 4-6% mol
yttria contained 40-70% by weight cubic zirconia (8). Cubic
zirconia was non-birefringent (6) and did not undergo phase
transformation under stresses and water conditions (13).

Occlusal adjustment may be required to obtain an occlusal
relationship. Due to the hardness of zirconium, adjustments
were usually made with diamond burs, which affected the
uppermost glaze layer and the original smoothness of the
surface. When monolithic zirconia was exposed to the oral
environment in this way, saliva and other factors could
disrupt the structure of the zirconia restoration (1). Occlusal
adjustment caused more stress on the surface indirectly
increasing the deterioration of the material and reducing its
aesthetics and longevity (14). Therefore, if zirconia is to be
used monolithic, it is important that it is well polished (15).

Various techniques have been advanced to restore the
smoothness and gloss of monolithic zirconia surfaces, such as
grinding, polishing, polishing with diamond rubber polishers,
and the use of fine diamond burs. Considering the benefits
of a polished surface, some polishing procedures can lead to
the improvement of the cracks that can weaken the structure
(14). Khayat et al. reported that the polishing procedure by
reducing the irregularities on the surface contributed to
increasing the flexural strength of the restorations (7).

Various manufacturers offer dentists polishing sets used in
the rough (grinding) to fine (high gloss finish) stages, which
are made especially for zirconia, usually consisting of a set of
two or three stages. These sets are also suggested with the

Table 1. Composition of the materials tested in this study.

use of different polishing pastes, and it is possible to obtain
a smooth surface depending on the successive application of
all polishing steps (16). However, information on the effects
of different surface treatments on newly developed high
translucent zirconia ceramics is limited in the literature.

The null hypothesis of this study is that different finishing
procedures applied will not affect the surface roughness and
flexural strength of the tested materials.

This study aims to investigate the effects of glazing, polishing,
polishing with a paste of different highly translucent materials
on the flexural strength of these materials, and illuminate the
places where there has not been much work on the finishing
procedures to be made on these newly developed materials.

2. METHODS

2.1. Specimen Preparation

Four different yttria content monolithic zirconia material;
3Y-TZP (Nacera Pearl Multi Shade, Doceram Medical Ceramics
Gmbh, Dortmund, Germany) (NCMS), 4Y-PSZ (Katana STML,
Kuraray Noritake Dental Inc., Tokyo, Japan) (KST), 5Y-PSZ
(Katana UTML, Kuraray Noritake Dental Inc., Tokyo, Japan)
(KUT), and 6Y-PSZ (Nacera Pearl Q3 Doceram Medical
Ceramics Gmbh, Dortmund, Germany) (NCQ) are used in
this study and shown in Table 1. A total of 120-disc shaped
specimens (n=30/ for each material) were prepared according
to ISO 6872-2015 guidelines with absolute dimensions of 1.2
+ 0.2 mm in thickness and 14 mm in diameter.

Monolithic Zirconia Materials Content Manufacturer Sintering cycle Indications
Zr0,+Hfo, Frameworks,
%88-93 2 hat 1550 C? monolithic
. (¥,0,) %7-10 . crowns,
Katana STML (Ultra Translucent Multi- . Kuraray Noritake Dental Inc., o
i . Other oxides %0-2 monolithic EAUWN
Layered) Zirconia Tokyo, Japan . .
bridges, inlays,
onlays and
veneers
Zr0, + HfO 2 Frameworks,
%87-92 2 hat 1550 C2 monolithic
(v,0,) %811 Kuraray Noritake Dental Inc crowns,
Katana UTML (Ultra Translucent Multi- Other oxides %0-2 Tok \j ’ monolithic DOZBT
okyo, Japan . .
Layered) Zirconia pebeEl bridges, inlays,
onlays and
veneers
Zr0,+Hf0,+Y,0,> %99, Single crowns, bridges
Y.0, %4,5 - %6 . . 2 h at 1450 C@ consisting of up to 16 units.
273 Doceram Medical Ceramics . ]
. In the posterior region,
Nacera Pearl Multi-Shade Gmbh, Dortmund, 5146158
the span between the
Germany
abutments
must not exceed two units
Yitriya-stabilize %40 -Single crowns
Tetragonal, Doceram Medical Ceramics 2 h at 1450 C2 -Bridges in the front and side
Nacera Pearl Q> Multi-Shade %60 cubic Gmbh, Dortmund, tooth areas consisting 5057862
zirkonya polikristal Germany of up to 3 units.
(%6 mol Y,0,)
167 DOI: 10.33808/clinexphealthsci. 1073010
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The specimens were designed using Solidworks CAD
software (Solidworks, Dassault Systems SolidWorksCorp.,
Waltham MA). The design was transferred with 3Shape CAM
Software (3Shape, Copenhagen, Denmark) and the position
of the samples in the zirconia blocks was arranged. . Then
presinterized zirconia discs were milled using CAM system
(imes-icore GmbH Im Leibolzgraben 16 D-38132 Eiterfeld/
Germany). Before the sintering procedure, all specimens
were ground using 800 grit and 1200 grit silicon carbide
paper to remove any irregularities and obtain standardized
and smooth surfaces. Specimens were sintered in the
furnace (Tabeo — 1/S/Zirkon-100, Germany) according to
the instructions of the whole material manufacturer (Table
1). All specimens were ground with 1200 grit silicon carbide
paper. The specimens’ diameters and thicknesses were
measured with a digital caliper (Alpha Tools Digital Caliper,
Alpha Professional Tools, Oakland, USA) and were checked
for standardization.

According to the ISO 6872-2015 standard, the specimens
prepared with the final dimensions of

1.2 £ 0.2 mm in thickness and 14 mm in diameter were
divided into 3 subgroups (n = 10) of each material according
to the finishing procedures to be applied.

2.2. Finishing Procedures

The materials, manufacturers, and lot number used in the
finishing procedure are shown in Table 2.

Table 2. The materials, manufacturers, and lot number used in the
finishing procedure

Finishing Materials Manufacturers Lot No
Procedure
G&Z
Diamond Diacera Medium, Instrumente
Polishing Diacera Fine G&Z GmbH, 434914
System Instrumente Lustenau,
Austria
IPS e.max Ceram Glaze
powder and IPS e.max | Ivoclar Vivadent
Rlazs Ceram Glaze and stain | AG 200852
liquid
Doceram
Medical
Polishing Paste | Nacera Shine Zr Ceramics 7777Y0118
Gmbh,
Dortmund,
Germany

Finishing procedure were performed by the same operator
according to the manufacturers recommendations. Diamond
polishing system (DP): Samples were sampled using a
micromotor handpiece (NSK Micromotor ULTIMATE XL-DT,
Japan) using a medium followed by fine diamond bur (Fig.
1) (Diacera Medium, Diacera Fine G&Z Instrumente GmbH,
Lustenau, Austria) polished. Each diamond bur was applied
at 10,000 rpm for 60 seconds. The diamond polishing system

followed by polishing paste (PP): The specimens were polished
with the same diamond polishing system and techniques as a
diamond polishing system. The polishing paste (Nacera Shine
Zr, Doceram Medical Ceramics Gmbh, Dortmund, Germany)
was applied with a goat hair brush for 60 seconds at 10,000
rom. Glaze application (GP): The zirconia discs were glazed
with glaze powder and liquid (IPS e.max Ceram Glaze powder
and IPS e.max Ceram Glaze and stain liquid, Ivoclar, Vivadent)
following to the manufacturer’s instructions. A thin glaze
layer was applied to one surface with a brush and fired in the
ceramic furnace at 925 C2 (Programat P300, Ivoclar Vivadent,
Schaan, Liechtenstein).

After all finishing procedures, all specimens were cleaned
in an ultrasonic bath (Euronda; Eurosonic Energy, Italy)
containing distilled water for 10 minutes and allowed to dry
at room temperature before the analysis.

2.3. Surface Roughness (Ra) Analysis

Ra (roughness average) and Rz (average maximum height of
profile) values of surface roughness of all specimens before
the finishing procedure and after the finishing procedure
were measured using a contact profilometer device (SJ-301,
Mitutoyo Corporation, Takatsu-Ku, Kawasaki, Kanagawa,
Japan) (A=5x0.25 mm). Before the measurement of each
group, the device was calibrated. Measurements were made
from the surface of each specimen 3 times in 3 different
directions.

2.4. Biaxial Flexural Strength Test

A biaxial flexural strength test was applied to determine the
flexural strength of the specimens whose surface roughness
were determined. Biaxial flexural strength was conducted
following by ISO 6872-2015 in a universal testing machine
(Lloyd Instruments, Ametek Inc, Florida, ABD) with a piston
on a three-ball system. The finishing surface of disc-shaped
specimens was placed on the support circle to balance the
tension load during the test. Specimens were loaded at a
crosshead speed of 1 mm/min until failure in the universal
test machine. The load at the point of the fracture for
each material was recorded. The biaxial flexural strength
values of the specimens were calculated with the following
equation:

0=-0.2387 P(X-Y)/b?
X=(1+v)In(r2/r3)%+ ((1-v)/2) (r2/r3)?
Y =(1+V)(1+In(r1/r3)?) + (1-v) (r1/r3)?

Where; o represents the maximum tensile stress (MPa), P is
the total load at fracture (N), and b is the thickness at the
fracture origin (mm), respectively. In which; v= Poisson’s ratio
(0.3 for zirconia), r1 (5 mm) is the radius of the support circle,
r2 (0.7 mm) is the radius of the loaded area, and r3 (7 mm) is
the radius of the specimen.
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2.5. Statistical Analysis

Initially, it was examined whether the data discussed in
the study came from a normal distribution before starting
the analysis. Kruskal Wallis was used at the 5% significance
level to measure the differences between the experimental
groups according to the normality test result because both
the surface roughness data and the flexural strength data
assumed a non-parametric distribution.

The reliability of the materials used in the study was obtained
by Weibull analysis of flexural strength data according to the
following equation:

_{1}"”
P=1—ge ‘o
where P is the failure probability; m, Weibull modulus; o
is the material fracture tension and oo is the characteristic

strength. Statistical analysis was performed using MATLAB
(R2018b) software, and the significance level was 5%.

3. RESULTS

The Average Surface Roughness (Ra) values of materials are
listed in Table 3. In Table 3, the results show that there is
a significant difference between the finishing procedures
applied with each material in terms of Ra values. Different
capital letters indicate statistical differences within the
same material group in columns. For Ra values, there is a
statistical difference between all the procedures applied in

the KST material and in the NCQ material. However, there
is no statistical difference between GP and PP procedures in
Ra values in the NCMS material (p=.1583). There is also no
statistical difference in the polishing and paste procedures
applied to the KUT material in terms of Ra (p=.2206) values.

According to the Ra values given in Table 3, different small
letters indicate statistical differences per surface treatment
across different materials in rows. Ra values of the Glaze
procedure applied to Group KST, KUT, and NCQ showed the
lowest mean values except for Group NCMS. The lowest value
of NCMS is the polishing procedure applied to the NCMS Group.

Table 3.Mean (SD) R values for all experimental groups.

KST KUT NCMS NCQ
GP  0.05(0.02)~" 0.07(0.02)**" 0.16(0.06)*<  0.07 (0.03)A*"
DP  0.14(0.06)%" 0.09(0.01)%"  0.09(0.02)%"  0.09 (0.02)°%
PP 0.11(0.04)%" 0.12(0.07)%"  0.15(0.06)*"  0.15(0.08) "

GP: Glaze application, DP: Diamond Polishing system , PP: The diamond
polishing system followed by polishing paste, KST: Katana STML, KUT:
Katana UTML NCMS: Nacera Pearl Multi Shade, NCQ: Nacera Pearl Q* SD:
Standard Deviation

-Similar letters indicate lack of statistically difference (p>.05)

-Capital letters indicate statistical differences within the same material
group.

-Small letters indicate statistical differences per surface treatment across
different materials.

*Significant difference between pre-procedure and post-procedure
roughness values (p< .05).

Table 4. Mean (SD) flexural strength values for all experimental groups.

KST KUT NCMS NCQ
GP 732.70 (158.76) »? 715.08 (175.46) 2 753.56 (123.50) 2 644.71 (119.13) »2
DP 728.94 (48.73) » 554.14 (146.72) & 1344.22 (154.16) & 665.86 (92.13) 2

PP 1474.72 (246.12) ® 1402.23 (180.71) ¢ 1028.76 (421.09) A2 542.93 (138.15) A<

GP: Glaze application, DP: Diamond Polishing system , PP: The diamond polishing system followed by polishing paste, KST: Katana STML, KUT: Katana UTML
NCMS: Nacera Pearl Multi Shade, NCQ: Nacera Pearl Q° SD: Standard Deviation

Similar letters indicate lack of statistically difference (p>0.05)

Capital letters indicate statistical differences within the same material group in columns.
Small letters indicate statistical differences per surface treatment across different materials in rows.

The descriptive analysis of the flexural strength data is
made to obtain mean and standard deviation (SD) listed in
Table 4. It was examined whether there was a significant
difference between procedure group flexural strength
values within the same materials in columns. According to
the results, it was observed that there was no significant
difference between the finishing procedures applied to
NCQ material (p=.0612).

The flexural strength measurements in terms of finishing
procedures applied to materials determined by the Weibull
analysis are summarized in Table 5 and Figure 2. The highest

m values for DP and KST was determined in NCMS and
NCQ materials, while in KUT material, PP was determined
in the finishing procedure. The characteristic strengths of
PP applied to KST material had the highest value, whereas
the paste applied to NCQ material had the lowest value. In
addition, the lower and upper limit values corresponding to
these characteristic strengths at 95% reliability are given in
Table 4. Breaking probabilities for applied power values in
finishing procedures applied to materials are given in Figure
3.
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Figure 1: Diamond Polishing system

+ KST-Glaze dala
®  KST-Pastedala
®  KST - Polishing data
KST - Polishing slope
———KST - Paste slope
———KST - Glaze siope

+  KUT- Glaze data
®  KUT- Paste data

= KUT- Polishing data
KUT - Paiishing siope
———KUT - Paste slope
———KUT - Glaze slope

y=log(log(1./{1-Fx)))
IS

Y
LS
58 76
5
A
ol
= * NCMS - Glaze data g0 ¥ NCQ- Glaze data
= @ NCMS - Paste dala < ® NCQ-Paste dala
= "  NCMS - Polishing data = ®  NOCQ - Polishing data
] ——— NCMS - Polishing slope S, ———— NCQ - Polishing slope
2 ——— NCMS - Paste slope =) ———NCQ - Paste slope
g ——— NCMS - Glaze slope g ———NCQ - Glaze slope
[S ) Lar
-8 - t
; ni
st
6 6.5 7 75 58 69 6 61 B2 63 64 65 66 67 68

In(o) In(o)

Figure 2. Weibull analysis
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Table 5. The mean strenght (MPa), Standard deviation, Characteristic strength, Weibull moduli and Confidence interval (Cl) (95%) results in
terms of finishing procedures applied to materials.

Characteristic strength

Weibull modulus

Material  Procedure Mean strenght (MPa) (S.D) MPa 95% Cl 95% Cl
Lower limit Upper limit Lower limit  Upper limit
GP 732.6981 (158.7640) 798.5423 399.4504 1021.2093  5.3071 2.3286 8.2855 0.6785
KST DP 728.9360 (48.7267) 750.2224 610.5613  807.1507 17.8464 15.8334 19.8594 0,9812
PP 14747190 (246.1157) 1576.8351 921.1885 1908.4135  6.8393 6.1017 7.5769 0.9828
GP 715.0781 (175.4614) 787.2420 355.6381  1043.8597 4.6263  1.9669 7.2858 0.6679
KUT DP 554.1400 (146.7236) 608.8148 266.4571 816.4020 4.4490 2.9242 5.9738 0.8498
PP 1402,2290 (180.7140) 1480.0624 981.1647 1712.6679  8.9424 6.5356 11.3491 0.9017
GP 753.5593 (123.5000) 804.0369 479.1653  966.2552 7.1024  6.1655 8.0393 0.9745
NCMS DP 1344.2160 (154.1631) 1411.3278 981.4208  1605.6388  10.1193 6.5865 13.6521 0.8451
PP 1028.7646 (421.0887) 1162.0274 307.9341 1862.1072  2.7681 1.9837 3.5526 0.8922
GP 644.7087 (119.1350) 693.3943 382.7744  856.2508 6.1873  4.9706 7.4040 0.9450
NCQ DP 665.8634 (92.1274) 706.5187 446.3447 831.6547 8.0046 6.5128 9.4965 0.9503
PP 593.1163 271.8564  782.4145 47124  3.6814 5.7434 0.9328

542.9318 (138.1498)

GP: Glaze application, DP: Diamond Polishing system , PP: The diamond polishing system followed by polishing paste, KST: Katana STML, KUT: Katana UTML
NCMS: Nacera Pearl Multi Shade, NCQ: Nacera Pearl Q3
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4. DISCUSSION

In this study, the effects of 3 different finishing treatments
applied to 3 high translucent and one translucent 3Y-TZP
zirconia materials with different yttria content on the surface
roughness and flexural strength were investigated. It was
concluded that 3 different finishing procedures applied in the
study had different effects on the surface roughness of the
materials. While glaze showed the lowest surface roughness
value in highly translucent materials (KST, KUT, NCQ), 3
different surface roughness values were determined for all
materials in glaze, polishing, and polishing paste procedures.
The different microstructures of the materials in the study
led to different results in terms of Ra values between the
finishing procedures. For this reason, the hypothesis that the
different finishing treatments applied would not affect the
surface roughness of the tested materials was rejected.

The highly translucent materials used in the study were
used as an alternative material to 3Y-TZP for monolithic
restorations due to their increased translucency and
adequate mechanical properties (17). Y,0, constituted
8-11% of the content of ultratranslucent Katana UTML, while
supertranslucent Katana STML contained 7-10% Y,O, (18).
Another material Nacera Pearl Q* MS contains 6 mol% Y,0,
(19). Previous studies showed that the higher the stabilizer
contentin the materials, the higher the conversion hardening.
They reported that it was responsible for the elimination of
the mechanism and also the emergence of a large amount
of cubic crystal in its microstructure (6,20,21). Hatanaka et
al. stated that this difference in microstructure affected the
polishability of the materials (1). On the other hand, Khayat
et al. reported that the surface roughness of restorations
could be reduced with appropriate polishing methods in high
translucent zirconia (7).

When the results of this study were examined, a significant
difference was found between the surface treatments in
KST and NCQ material in terms of mean Ra values, while
no significant difference was found between the DP and PP
groups in KUT and between the GP and PP groups in NCMS,
and a significant difference was found between all other
groups. In this study, while the polishing procedure was
applied to the samples, first a medium-grained polishing bur
was used. The Ra values of the DP group in this study were
the Ra obtained by Happe et al. (22) and Alkimavicius et al.
(23). While the Ra values of the PP group were lower than
those of the polishing-pat group in the study of Happe et al.
(22), Alkimavicius et al. (23) determined that it was higher.
The reason for these differences is thought to be related to
the application method of the polishing protocols and the
different microstructures of the materials.

Since monolithic zirconia was directly exposed to the oral
environment, finishing and polishing were performed after
occlusal adjustments to prevent the wear of the antagonist
enamel (4). Various manufacturers offer polishing sets made
specifically for zirconia restorations, usually consisting of a
two or three-stage set, used in coarse (grinding) and fine
(high-gloss) stages (16). Khayat et al. (7) determined the Ra

value of high translucent Y-TZP samples to be 1.00 um in
the group to which they finished with a 2-stage Brasseler
polishing set, and 0.81 um in the group in which they
finished with a 2-stage Komet polishing set. In this study, the
Ra values of the samples polished with the 2-stage Diacera
polishing set were found to be lower. Kurt et al. (24) in their
study with monolithic zirconiareported that the Ra values
of the samples in the group in which they applied polishing
paste with a brush after the polishing kit were lower than the
samples in which the paste was applied in this study. Park et
al. (25), on the other hand, applied 2-stage polish to Y-TZP
zirconia samples and found the Ra values higher than the
values in the polishing group of this study.

In this study, it was determined that the GP procedure had
significantly lower Ra values in general (except for Nacera MS
material). These results are similar to the results of the study
by Al Hamad et al. (26) and Manzuic et al. (27). However, it
wasreported in other studies that the glaze layer wore out
quickly and caused the rough milled surface to be exposed
(21,26). Therefore, polishing was recommended in areas
with high chewing pressure (28).

Studies reported that a smoother surface was required to
prevent biofilm formation and reduce aging (1,7,29). Bollen
et al. (30) suggested a threshold surface roughness value
(Ra=0.2 um) for bacterial retention on dental materials as a
result of their in vivo studies. In this study, it was determined
that all finishing procedurees had roughness below this value
and it was determined that it could provide information
about suitable surface finishing procedures for translucent
zirconias.

The fact that the surface of the restoration is polished im
addition to reducing roughness, it was reported that it could
have 2 different effects on flexural strength; polishing could
reduce surface defects and increase flexural strength, or it
could reduce flexural strength by removing the pressure layer
(1,31).

When the flexural strength results of different finishing
procedurees for the same material were examined, no
significant difference was found between the 3 surface
finishing procedures in only NCQ material, while a significant
difference was determined between the finishing procedures
in KUT material. There was no significant difference between
GP and DP groups in KST material, and between GP and
PP groups and DP and PP groups in NCMS material. For
this reason, the second hypothesis that different finishing
procedures would not affect the flexural strength of the
tested materials was also rejected.

De Souza et al. (32) in their study with translucent zirconia,
Vila-Nova et al. (14) and Carvalho et al. (33) in their study
with ultratranslucent zirconia, they stated that the flexural
strength of the zirconia increased after the 3-stage polishing
procedure compared to the control group.

Furthermore Mohammadi-Bassir et al. (31) reported that
the flexural strength of the groups to which they applied the
2-stage polishing procedure was higher than the groups in
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which the standard single-stage polishing procedure was
applied.

Pfefferle et al. (16) reported that the application of polishing
paste significantly increased the flexural strength values of
the material. Similarly, in this study, the flexural strength
values obtained in the polishing paste finishing group in
KST and KUT materials were found to be significantly higher
than the flexural strength values obtained in the polishing
procedure. While Lee et al. (34) reported that the flexural
strength decerased as the surface roughness increased,
Khayat et al. (7) in their study in which they applied a 2-stage
polishing finishing procedure stated that there was no
correlation between the roughness and flexural strength of
zirconia following the previous studies.

According to the results of Weibull analysis; In KST and KUT
material, the highest characteristic strength results were
found in the PP group (KST=1474.7 MPa, KUT=1402.2 MPa),
while the highest values for NCMS and NCQ were found
in the DP group (NCMS=1344.2 MPa, NCQ=665.8 MPa)
Pittayachawan et al. (35) noted that the lower the value of
the Weibull modulus, the more defects and microcracksin the
material, thus reducing reliability. Conversely, they reported
that higher values of the Weibull modulus indicated a smaller
error range and therefore greater structural reliability. While
they reported that most ceramics had weibull modulus
values in the range of 5-15, they reported in their study that
the Weibull modulus values of the samples were in the range
of 9.3-12.9, which is acceptable for dental ceramics. In this
study, Weibull modulus values were determined to be in the
range of 2.7 to 17.8. Weibull modulus was found to be higher
in DP groups of materials except for KUT. In line with these
results, it is thought that the polishing procedure applied
may have increased the reliability.

The flexural strength of the high translucent zirconia tested
in the study was found to be above 500 MPa, which is
the minimum value accepted for class 5 restorations in
fixed prostheses according to ISO 6872, while Nacera MS
had higher flexural strength values than high translucent
zirconias. The result was found to be compatible with class 6
materials recommended in ISO 6872.

Differences in grain size and microstructure of zirconia
materials with different yttria content affect the surface
structure and polishability. In this study, it was determined
that different surface finishing procedures had different
effects on the surface roughness and flexural strength of
translucent zirconias. In the study, 3 high translucent zirconia
materials with different yttria content were compared with
translucent 3Y-TZP zirconia in terms of surface roughness
values and flexural strength. In subsequent studies, the
roughness and flexural strength of materials could be
compared by using different high-translucent zirconias and
different surface treatments.

5. CONCLUSION

Considering the limitations of the study, the following
conclusions can be drawn;

1. In terms of finishing procedures, the Ra values were
determined in the GP group in KST, KUT, and NCQ materials.
In the NCMS material, the highest Ra value was determined
in the GP group.

2. The Ra values obtained for all materials were found below
the reference threshold value of

0.2 um. While a significant difference was found between the
groups in terms of Ra values in the KST and NCQ material,
there was no significant difference between the GP and PP
groups in the NCMS material and between the DP and PP
groups in the KUT.

3.Interms of flexural strength results, there was no significant
difference between all groups in the NCQ material with
different finishing procedures, andthere was no significant
difference between the GP and PP groups, DP and PP groups
in the NCMS material and between the GP and DP groups in
the KST material. A significant difference was found between
all groups in the KUT material.

4. According to Weibull modulus results, the highest Weibull
modulus values were determined in the paste group in KUT,
while it was determined in the polishing group in all other
materials. The characteristic strengths of the high translucent
zirconias tested in the study were determined to be above
500 MPa, which is the minimum accepted value for class 5
restorations in fixed prostheses according to ISO 6872.
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ABSTRACT

Obijective: This study purposed to estimate the prevalence of DH and how effective the etiological factors are in the development of DH in
Turkey.

Methods: Demographic features, hygiene habits, bruxism, beverage habits, parafunctional habits, smoking, and other medical problems were
asked. Air was blasted to the teeth via the air-water syringe for 3 seconds. The Visual Analogue Scale was used to measure DH sensitivity, and
data were recorded in the 0-100 mm range, and 5 mm and higher were considered DH. The attrition, abrasion, erosion, abfraction per dental
type (Incisal OR Canine OR Premolar OR Molar) were recorded. The same procedure was applied for abnormal tooth position and gingival
recession.

Results: A total of 4476 teeth and 236 individuals were evaluated. Significantly higher DH frequency was observed in females (p=.034), the 40-
55 age range (p=.009), and non-smokers (p=.016). Those who brushed their teeth three times a day or more (p< .001), preferred horizontal
technique (p=.017), used toothbrushes with a hard bristle (p< .001) exhibited higher DH frequency. There was no significant difference in DH
regarding bruxism, acidic beverage consumption, vomiting, and reflux (p> .05).

Conclusion: DH is a multi-etiological symptom affected by demographic attributes, hygiene, and other habits. Clinicians should painstakingly

distinguish the source of DH to gain the long-term success of DH treatment, which depends on many etiological factors.

Keywords: Dentin hypersensitivity, dentin sensitivity, cross-sectional studies

1. INTRODUCTION

Dentin hypersensitivity (DH) is a clinical finding frequently
encountered in the population, characterized by short-term
sharp pain due to thermal, chemical, or mechanical stimuli,
not associated with dental defects or caries (1). Commonly,
patients state that pain occurs when they drink cold or hot
beverages, brush their teeth, or eat sweet foods (2). The most
accepted theory explaining the mechanism of DH is based
on the stimulation of baroreceptors in the pulp and dentin
due to the movement of the fluids in the exposed dentinal
tubules after chemical and physical changes. Accordingly,
pain sensitivity occurs (3).

Dentin tubules are generally covered with enamel and
cementum to be isolated from the external environment.
Dentin tubules can be exposed in cases where the enamel
or cementum is corrupted due to erosion, abrasion, attrition,
and abfraction (4). Erosion is a type of wear on the teeth
caused by excess acid in the mouth due to heartburn, gastritis
reflux, constant vomiting, excessive acidic drinks, and food

consumption. As a result of bruxism, attrition may occur in
the tubercules and incisal of the teeth, and abfraction in
the cervical regions. Another critical etiological factor for
DH is the gingival recession. It has been stated that the root
surface exposed due to gingival recession is the highest risk
factor for DH (5).

Studies report that DH prevalence ranges from 2.8% to 74%
in adult populations (2,6-8). It has been hypothesized that
this wide variation in prevalence may link to the different
methodologies and populations in the studies. The only study
measuring the prevalence of DH among patients in Turkey
was conducted in Kirikkale in 2012 (9) and a novel study was
required. This study aimed to measure the prevalence of
DH and how effective the etiological risk factors are in the

development of DH in Turkey.
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2. METHODS

The Clinical Research Ethics Committee of Sutcu Imam
University approved this study (2019/68) on 06.03.2019. A
written consent form was obtained from the patients who
were involved.

2.1. Study Population

This study was carried out by conducting a questionnaire
and clinical examination on patients who applied to Sutcu
Imam University between April 2019 and April 2020. Turkish
patients older than 18 vyears, in good health, and who
approved to participate in the study were included. Patients
who had previously undergone bleaching or currently
undergoing orthodontic treatment or receiving professional
dentin sensitivity treatment were excluded from the study.
All teeth which did not have caries, cracks, fractures, and
restorations were included in the study, except the third
molar tooth.

2.2. Power Analysis

Based on a previous study conducted in Turkey, the
prevalence of DH was found to be 7.6% (9). It was calculated
with 95% confidence that at least 108 patients should be
attended with a 5% alpha margin of error. It was decided to
include at least 108 patients in the study.

2.3. Calibration and Intra-reliability of the Examiner

Before the study protocol, the examiner (O.H.) was initially
trained and calibrated to detect DH. Afterward, an oral
examination of 10 subjects (not part of the study sample) was
carried out by the examiner (O.H.) at Sutcu Imam University
to test the intra-reliability through Intra-class Correlation
Coefficient (ICC). The examiner was trained and calibrated
until ICC was higher than 0.70 (between 0.70 and 0.90 is
considered sufficient).

2.4. Questionnaire

Aresearcher (F.P.H.) formulated the structured questionnaire.
The questionnaire had adequate reliability with a Cronbach
alpha coefficient of 0.833. Demographic features [age,
gender (male OR female), hygiene habits [Tooth-brushing
frequency (Once daily OR twice daily OR more) and tooth-
brushing technique (horizontal+vertical OR horizontal OR
vertical), bristle hardness (soft OR medium OR hard)], bruxism
(none OR sometimes OR often), acidic beverage (none OR
sometimes OR often), vomiting (none OR sometimes OR
often), reflux (none OR sometimes OR often), parafunctional
habits (none OR sometimes OR often), smoking (none OR
sometimes OR often) were asked (Table 1).

Table 1. The questionnaire that was used in the study

1. Age?

2. Gender?

3. How often do you brush your teeth?

1

2

3

With which method do you brush your teeth?
Horizontal+Vertical

Vertical

Horizontal

&

(9,

. What is the hardness of the toothbrush you use?
Soft
Medium
Hard
6. Do you have bruxism?
None
Sometimes
Often
7. How much do you consume acidic beverages?
None
Sometimes
Often
8. How much do you vomit?
None
Sometimes
Often
9. How much do you experience reflux?
None
Sometimes
Often
10.Do you have a habit of smoking?
None
Sometimes
Often

2.5. Evaluation of Dentin Hypersensitivity and Non-Carious

Lesions

The Visual Analogue Scale (VAS) was used to measure DH in
participants. VAS was formed as a horizontal line of 0-100
mm, and “0 mm” was accepted as “no pain” and “100 mm”
as severe pain. Air was blasted for 3 seconds, 2 mm away and
perpendicular to the tooth, through the air-water syringe.
The patient was asked to mark which value corresponded
to the severity of the pain between 0-100 mm. Teeth with
values of 5 mm and higher were considered as having DH.
A Google form page was created on the internet to save the
data. In order to determine the non-carious lesions that may
affect the DH, the number of attrition, abrasion, erosion, and
abfraction per dental type (Incisal OR Canine OR Premolar OR
Molar) were recorded. The same procedure was applied for
abnormal tooth position and gingival recession.
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2.6. Statistical Analysis

Jamovi 1.6.23 statistical program was used for the statistical
analysis. The frequencies of non-caries lesions and DH
were determined. Chi-squared test was used to detect the
relationship between etiologic factors and DH. Significance
was set at p<.05.

3. RESULTS

A total of 236 individuals, 156 (66%) female, and 80 (34%)
male were recruited and 4476 teeth were examined. The
mean age of the individuals was 35.13+14.06. The age
pyramid according to gender is presented in Figure 1. Of
them 7.69 % (n=344) of teeth and 12.3% (n=29) of individuals
were diagnosed with DH (Figure 2). The frequencies of
NCLs, gingival recession, and abnormal tooth position were
14.63% (n=655), 9.07% (n=406), 4.83% (n=216), respectively.
Also, in the same sequence, the frequencies of DH were
15.42%, 3.9%, and 8.81%, respectively. While attrition was
the most frequent NCL (9.34%, n=418), abfraction was the
least (0.16%, n=7). While abfraction caused the highest DH
(100%), attrition caused the least (13.10%) (Table 2).

(75,78] 1
(70,75] 1
(65,70] 1
(60,65
(55,60]
(50,55]

® (45,507 Gl(inderI
. | emale
(40,45 Male

(35,40] 1
(30,35]
(25,30]
(20,25]
(15,20]
(10,15] 1

20 0 20
Population

Figure 1. The age pyramid according to gender.

DH frequency of the population

M Population with DH
frequency

M Population without DH
frequency

DH frequency of total caries-free
teeth

M DH frequency

® Number of caries-free tooth
without DH

Figure 2. The frequency of DH according to population and number
of caries-free tooth

Table 2. Frequency and rate of DH in terms of non-carious lesions,
other etiological factors, and tooth type.

Frequency % Rate of DH %
Non-carious lesions

Abfraction (n=7) 0.16% 100%
Attrition (n=418) 9.34% 13.10%
Erosion (n=20) 0.45% 53.33%
Abrasion (n=210) 4.69% 33.43%
Total 14.63% 15.42%
Other Etiological Factors

Gingival recession (n=406) 9.07% 3.9%
Abnormal tooth position (n=216) 4.83% 8.81%
Tooth Type

Incisal (n=808) 18.05% 5.69%
Canine (n=1604) 35.84% 6.98%
Premolar (n=1218) 27.21% 11.33%
Molar (n=846) 18.90% 5.67%
Total DH frequency

DH frequency of total caries-free teeth - 7.69%
(n=344)

DH frequency of population (n=29) - 12.3%

In terms of gender, a significantly higher DH frequency was
observed in females compared to males in premolar (p=.04),
molar (p=.04), and total (p= .03). In terms of age range, a
significantly higher DH frequency was found in the 40-55
years compared to the other age ranges in canine (p< .01),
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a toothbrush with a hard bristle in all tooth types and total
(p< .01) (Table 3).

premolar (p< .01), molar (p< .01), and total (p=.04). In terms
of tooth brushing frequency, individuals who brush their
teeth three times a day or more exhibited significantly higher

DH than others (p< .05) There was no significant difference in DH frequency in all

dental groups and total regarding bruxism, acidic beverage
consumption, vomiting, and reflux (p> .05). In terms of
smoking, although there was no significant difference in all
dental groups, a significant difference was observed in total
(p< .05). Higher DH frequency was observed in non-smokers

(Table 4).

In terms of tooth brushing technique, significantly higher
DH frequency was observed in individuals brushing teeth
with the horizontal technique in incisal (p< .01), molar
(p< .01), and total (p= .07). In terms of bristle hardness, a
significantly higher DH was observed in individuals who use

Table 3. The presentation of the association between etiologic factors and DH frequency using the Chi-squared test (Part 1)

Incisal Canine Premolar Molar Total

Age Range DH None DH None DH None DH None DH None
18-40 (N=152) 22 (55%) 130 (66%) 10(38%) 142 (68%) 28 (58%) 124(66%) 12 (46%) 140(67%) 54(66%) 98 (64%)
40-55 (N=66) 16 (40%) 50(26%) 16(62%) 50 (24%) 20 (42%) 46(24%) 14(54%) 52(25%) 26(32%) 40 (26%)
55-78 (N=20) 2(5.0%) 16(8.2%) 0(0%) 18(8.6%) 0(0%) 18(9.6%) 0(0%) 18(8.6%) 2(2.4%) 16 (10%)
Test Statistic X?=3.86, p=.14 X?=17.43, p<.01* X?=9.55, p=.01* X?=11.06, p<.01* X?=6.09, p=.04*
Gender

Female (N=158) 28 (70%) 128 (65%) 20 (77%) 136 (65%) 38 (79%) 118 (63%) 22 (85%) 134 (64%) 62(76%) 94 (61%)
Male (N=80) 12(30%) 68(35%) 6(23%) 74(35%) 10(21%) 70(37%) 4 (15%) 76(36%) 20(24%) 60 (39%)
Test Statistic X?=.28, p=.60 X?=1.45, p=.23 X?=4.40, p=.04* X?=4.35, p=.04* X*=4.77, p=.03*
Tooth-brushing Frequency

1 per day (N=122) 22 (55%) 98(50%) 8(31%) 112(53%) 20 (42%) 100 (53%) 10(38%) 110(52%) 36 (44%) 84 (55%)
2 per day (N=104) 12 (30%) 92 (47%) 14 (54%) 90 (43%) 22 (46%) 82 (44%) 12 (46%) 92 (44%) 36 (44%) 68 (44%)
3 per day (N=12) 6(15%) 6(3.1%) 4(15%) 8(3.8%) 6(12%) 6(3.2%) 4(15%) 8(3.8%) 10(12%) 2 (1.3%)
Test Statistic X?=11.65, p<.01* X?=9.27, p=.01* X?=7.78, p=.02* X?=7.17, p=.03* X?=14.02, p<.01*
Tooth-brushing Technique

Horizantal+vertical (N=166) 16 (40%) 148 (76%) 16 (62%) 148 (70%) 28(58%) 136 (72%) 16 (62%) 148 (70%) 50 (61%) 114 (74%)
Vertical (N=44) 14(35%) 30(15%) 4(15%) 40(19%) 10(21%) 34(18%) 2(7.7%) 42(20%) 18(22%) 26 (17%)
Horizantal (N=28) 10(25%) 18(9.2%) 6(23%) 22(10%) 10(21%) 18(9.6%) 8(31%) 20(9.5%) 14(17%) 14(9.1%)
Test Statistic X?=2.35, p<.01* X?=3.61, p=.162 X*=5.51, p=.06 X?=11.08, p<.01* X?=5.19, p=.07
Bristle-Hardness

Soft (N=46) 4(10%) 42(21%) 0(0%) 46(22%) 12(25%) 34(18%) 6(23%) 40(19%) 16(20%) 30 (19%)
Medium (N=160) 20 (50%) 140 (71%) 12 (46%) 148 (70%) 22 (46%) 138(73%) 6(23%) 154 (73%) 44 (54%) 116 (75%)
Hard (N=30) 16(40%) 14 (7.1%) 14 (54%) 16(7.6%) 14(29%) 16(8.5%) 14 (54%) 16(7.6%) 22(27%) 8(5.2%)
Test Statistic X?=32.69, p<.01* X?=46.61, p<.01* X?=18.06, p<.01* X?*=47.70, p<.01* X?=23.41, p<.01*

*p<0.05, statistically significant

Clin Exp Health Sci 2023; 13: 176-183

179

DOI: 10.33808/clinexphealthsci.1071585



Dentin Hypersensitivity

| Original Article |

Table 4. The presentation of the association between etiologic factors and DH frequency using the Chi-squared test (Part 2)

Incisal Canine Premolar Molar Total
Bruxism DH None DH None DH None DH None DH None
None (N=130) 16 (40%) 112(57%) 8(31%) 120(57%) 26(54%) 102 (54%) 12(46%) 116 (55%) 38 (46%) 90 (58%)
Sometimes (N=62) 14 (35%) 48 (24%) 14(54%) 48 (23%) 14(29%) 48(26%) 8(31%) 54 (26%) 28(34%) 34 (22%)
Often (N=46) 10(25%) 36(18%) 4(15%) 42(20%) 8(17%) 38(20%) 6(23%) 40(19%) 16(20%) 30 (19%)
Test Statistic X?=4.16, p=.12 X?*=11.93, p=.07 X?=.45, p=.80 X*=.84, p=.66 X*=4.72, p=.09
Acidic Beverage
None (N=150) 22 (55%) 126 (64%) 20(77%) 128 (61%) 34 (71%) 114 (61%) 20(77%) 128 (61%) 48 (59%) 100 (65%)
Sometimes (N=68) 14 (35%) 54(28%) 6(23%) 62(30%) 14(29%) 54(29%) 6(23%) 62(30%) 30(37%) 38(25%)
Often (N=20) 4(10%) 16(8.2%) 0(0%) 20(9.5%) 0(0%) 20(11%) 0(0%) 20(9.5%) 4(4.9%) 16(10%)
Test Statistic X*=1.33, p=.51 X*=3.66, p=.16 X*=5.64, p=.06 X*=3.66, p=.16 X*=5.06, p=.08
Vomiting
None (N=228) 38(95%) 188 (96%) 26(100%) 200 (95%) 46 (96%) 180(96%) 24(92%) 202 (96%) 78 (95%) 148 (96%)
Sometimes (N=10) 2(5.0%) 8(4.1%) 0(0%) 10(4.8%) 2(4.2%) 8(43%) 2(7.7%) 8(3.8%) 4(4.9%) 6(3.9%)
Test Statistic X?=.08, p=.78 X?=1.28, p=.26 X2=.00, p=.99 X?=.88, p=.35 X2=.14, p=.71
Reflux
None (N=172) 26 (65%) 146 (74%) 20 (77%) 152 (72%) 36(75%) 136(72%) 18(69%) 154 (73%) 58(71%) 114 (74%)
Sometimes (N=54) 10(25%) 42(21%) 4(15%) 48(23%) 8(17%) 44(23%) 6(23%) 46(22%) 16(20%) 36(23%)
Often (N=12)  4(10%) 8(4.1%) 2(7.7%) 10(4.8%) 4(8.3%) 8(4.3%) 2(7.7%) 10(4.8%) 8(9.8%) 4 (2.6%)
Test Statistic X?=2.81, p=.25 X?=1.18, p=.55 X?=2.32, p=31 X?=.45, p=.80 X?=6.11, p=.05
Parafunctional habits
None (N=220) 40(100%) 178 (91%) 24(92%) 194 (92%) 48(100%) 170 (90%) 26 (100%) 192 (91%) 80 (98%) 138 (90%)
Sometimes (N=10)  0(0%) 10(5.1%) 0(0%) 10(4.8%) 0(0%) 10(5.3%) 0(0%) 10(4.8%) 0(0%) 10 (6.5%)
Often (N=8)  0(0%) 8(4.1%) 2(7.7%) 6(2.9%) 0(0%) 8(4.3%) 0(0%)  8(3.8%) 2(2.4%) 6(3.9%)
Test Statistic X?=3.93, p=.14 X?=2.86, p=.24 X?=4.92, p=.09 X?=2.39, p=.30 X?=5.93, p=.05
Smoking
None (N=198) 36(90%) 160 (82%) 24(92%) 172 (82%) 44(92%) 152 (81%) 26(100%) 170 (81%) 76(93%) 120 (78%)
Sometimes (N=12) 2(5.0%) 10(5.1%) 2(7.7%) 10(4.8%) 2(4.2%) 10(5.3%) 0(0%) 12(5.7%) 2(2.4%) 10 (6.5%)
Often (N=28) 2(5.0%) 26(13%) 0(0%) 28(13%) 2(4.2%) 26(14%) 0(0%)  28(13%) 4(4.9%) 24(16%)
Test Statistic X?=2.14, p=.34 X?=4.13, p=.13 X?=3.56, p=.17 X?=5.90, p=.05 X?=8.08, p=.02*

*p<0.05, statistically significant

4. DISCUSSION

DH is a symptom, not a disease. In detecting DH, a careful
anamnesis should be taken from the patient to exclude
all differential diagnoses, and then the patient should
be examined in detail radiographically and clinically (10).
Since the pain due to DH will disrupt the quality of life,
the etiological factors leading to DH should be determined
painstakingly.

The prevalence of DH in the population examined in
the present study was 12.3%, which seems to increased
compared to the previous study (7.6%) conducted in 2012
in Turkey.(9) Probably, dental hygiene habits that enhanced
gradually may have caused this increase. Interestingly, our
value is almost the same as the study conducted (11) in the
United States in 2013. However, many studies found very
low prevalence (Nigeria 1.3% (12), UK 2.8% (13)) as well as
very high prevalence (China 34.5% (14), Brazil 46% (15)). In
a meta-analysis conducted in 2019, the frequency of DH was
reported to range between 4.8% and 62.3% (16). It can be
supposed that the various diagnostic methods used to detect

DH cause high variation outcomes between studies (17).
DH can be clinically confused with the acute pains obtained
from caries, restoration, cracked teeth, and a reversible or
irreversible inflammatory process of the pulp. In order to
eliminate the negative impacts of these factors, only healthy,
decayed, and unrestored teeth were examined in our study.

Consistent with the results of several studies (13,18,19), the
frequency of DH was found higher in females than in males.
However, some studies indicate no significant difference
between genders (17,20). The difference between genders
may be attributed to females paying more attention to
oral hygiene than males. Seymour et al. (21) found lower
tolerance and higher sensitivity to toothache in females and
reported that females more frequently applied to clinics.
Walters (22) stated that the frequency of DH in females
might be determined at higher rates since females’ number
of applications to dental practitioners is higher than that of
males. In addition, diet differences and higher consumption
of acidic foods and beverages in females may affect the
consequence.
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In the present study, a higher DH frequency was detected in
individuals aged 40-55 years. This result is consistent with
several studies (2,23). However, some studies found higher
DH rate in 20-39 years (24). Our result may be associated
with the more significant presence of gingival recession in
adults (23,25). The low DH frequency obtained in olders,
on the other hand, may explain the changes that occur in
the dentin-pulp complex with age, dentin sclerosis, and
secondary and tertiary dentin formation (18,26).

The present study observed that individuals who brushed
teeth three or more a day experienced four times higher DH
frequency than those who brushed less frequently. Consistent
with the present study, many studies have reported that the
risk of experiencing DH complaints can be minimized by
brushing the teeth twice a day (27,28). Excessive frequency
of brushing may cause a gingival recession, resulting in
the development of cervical defects (29). Dentin abrasion
occurring in the cervical region due to excessive brushing
is frequently encountered. A study reported that the
initial tooth was brushed longer than the last tooth during
the toothbrushing cycle. Hence, it is considered that the
frequency of sensitivity increases in teeth that are initiated
to be brushed, and these teeth are generally premolar and
canines (30).

Consistent with numerous studies (13,31,32), individuals
who use toothbrush with a hard bristle exhibited significantly
higher DH frequency in the present study. However, some
studies have reported no relationship between brush
bristle hardness and DH (17,33). This difference is more
pronounced in the sound enamel tissue but not for affected
and demineralized tissues. Therefore, the enamel surface
properties investigated in the studies may have induced
heterogeneity among outcomes.

Dietary acid is suspected for DH frequency because of its
potential to erode cervical dentin (34). The present study
found that the consumption of acidic drinks does not affect
DH. In line with these outcomes, Rahiotis et al. (33) stated
that even consuming acidic foods more than once a day
did not induce DH. However, unlike these results, there are
also studies reporting that acidic beverages such as orange
juice, apple juice, cola, and wine increase tooth wear and are
influential in forming DH by causing rapid dissolution of the
smear layer (35,36). Differences in age ranges, pain threshold,
psychological and physiological state, salivary buffering and
flow rate, pellicle thickness and load, movements of soft
tissues, distribution and duration of acidic fluid in the oral
cavity, tooth structure, and remineralization potential may
cause this varied outcomes among studies (37).

Consistent with some studies (31), non-smokers exhibited
higher DH than smokers in our study, but some studies found
the opposite (2,33). Smoking is a significant risk factor for
periodontal disease and attachment loss, and it is assumed
that it may increase DH by indirectly increasing gingival
recession (17). However, some substances in cigarette may
block dentinal tubules and reduce sensitivity; more detailed
studies are needed to verify this.

DH is a common clinical condition that presents many
associated factors that should be considered in diagnosis
and treatment (38). Studies have shown that factors mainly
associated with DH include hard tissue loss leading to dentin
exposure (39,40). In the present study, the highest DH
frequency was observed in erosion cases after abfraction
and the lowest in attrition. Several studies have associated
non-carious lesions with DH (28,41). In a study that did
not evaluate the attrition parameter, erosion exhibited
the highest frequency of DH and abfraction lowest (39);
consistent with our study, the frequency of abfraction teeth
was lower than other NCLs.

Varying the effects of acidic agents on enamel due to
different biological, chemical, and behavioral factors (38)
may cause some teeth to exhibit less erosion than others,
even if they are exposed to the same acid challenge in the
diet (37). Abrasion due to inappropriate brushing, wedge-
shaped defects in teeth caused by poorly directed occlusal
forces, parafunctional habits, stress occurring in the cervical,
the erosion caused by the acids may lead to the dentinal
tubules to be exposed (42).

The present study found no association between reflux,
vomiting, and acidic beverages with DH. It is mistaken to
presume that acidic beverages will yield DH in all patients.
The surface of the exposed dentin area, the thickness of the
remaining dentin layer, the condition of the root and coronal
dentin, the molecular size of the agent that will pass through
the dentin, the formation of dentin in the periphery, the size
of the dentinal tubules, the presence of tertiary dentin near
the pulp play an essential role in the formation of DH. The
teeth with DH exhibit the number of tubules per unit area is
eight times higher than non-sensitive teeth, and the diameter
of the tubules is approximately two times larger (43,44).

This research revealed a relationship between DH and
gingival recession, in line with the study conducted in Turkey
by Yayl et al. (45). Several studies have pointed to gingival
recession as the main etiological factor for DH (33,34,39). In
the United Kingdom, DH was observed in 50% of individuals
with gingival recession (46). It has been shown in previous
studies that areas with gingival recession tend to occur DH
(47,48), and this sensitivity decreases with the closure of the
recession area (49). Aesthetic, functional problems, and DH
that may accompany areas with gingival recession disrupt
the quality of life (50).

In the present study, premolars are the teeth where the
highest DH occurs, consistent with several studies (2,51) due
to their position in the dental arch. DH is most common in
premolars since they are the teeth most exposed to brush
forces, thus occurring gingival recession and hard tissue loss
(11). A meta-analysis revealed that the greater force is applied
to the premolars during tooth brushing, and therefore,
orthodontic bracket loss is mainly seen in this region (52).

This study had some limitations; It can not be generalized
because it was conducted on a specific ethnicity. The tooth
groups were classified regardless of whether they were in the
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maxilla or mandibula. Furthermore, the severity of DH was
ignored; only the focus was given to its presence or absence.

5. CONCLUSION

The frequency of DH in Turkey corresponds to 12.3% of the
population, and an increase is remarkable compared to 10
years ago. DH is more common in middle-aged individuals
and females. Those who use toothbrushes with a hard bristle
or brush their teeth three or more times a day or prefer
horizontal technique experienced significantly higher DH.
Interestingly, the DH frequency is lower in smokers. Also,
NCLs and gingival recession are the main etiological factors
for DH. Clinicians should accurately determine the source of
DH to achieve the long-term success of DH treatment, which
relies on many etiological factors.
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ABSTRACT
Objective: The aim of the study was to evaluate the use of CAM practices by individuals who have been admitted to health institutions and
have been diagnosed with chronic diseases.

Methods: Patients with a diagnosis of chronic disease were included in this cross-sectional observational study. The use of 15 CAM modalities
were evaluated in accordance with the Traditional and Complementary Medicine Regulations. Logistic regression analysis was further performed
the association between CAM use and related factors.

Results: The mean age of 692 people in the study group was 50.6+13.6 years. In this study, the frequency of CAM use was found to be 37.1%.
Univariate and age adjusted univariate logistic regression analysis performed to determine the correlation of the use of CAM practices with
respect to sociodemographic variables and health-related variables revealed that being a woman, admitting to faculty of medicine, not having
an income-generating job and living in an extended family were found to be positive predictors of CAM use.

Conclusion: The fact that one out of every three patients diagnosed with a chronic disease and who have admitted to a health care institution
had already experienced CAM practices indicate that the orientation towards CAM practices is quite high. Further comprehensive research is

Keywords: Complementary therapies, chronic disease, prevalence

necessary with regard to planning the integration of CAM practices into health services.

1. INTRODUCTION

Gradually increasing incidence of the chronic diseases as well
as the fact that they trigger 7 out of 10 every death case in the
world and account for a significant portion of the Disability-
Adjusted Life Years (DALY) make chronic diseases animportant
public health priority (1, 2). Recent decrease in fertility
rates and the increase in the prevalence of chronic diseases
exposed by the aging population due to the prolongation of
the life expectancy at birth impose a significant burden on
the health system and may lead individuals to seek different
treatments (2, 3). Accordingly, health care professionals
assume significant roles in the evidence-based delivery of
health services.

Complementary and Alternative Medicine (CAM) practices,
which are based on beliefs and experiences specific to
different cultures, are referred to in order to protect health,
prevent, diagnose and treat physical and mental illnesses
(4). The World Health Organization has developed and
launched the 2014-2023 Traditional Medicine Strategy

in response to the World Health Assembly resolution on
traditional medicine. The strategy aims to support Member
States in developing proactive policies and implementing
action plans that will strengthen the safe and effective use of
traditional medicine by conducting research on integrating
traditional medicine products into health systems to exploit
the potential contribution of traditional medicine to human-
centered health care services (5). This strategy document is
the main document explaining the current global situation
and priorities for CAM and constitutes a road map for
further research on CAM (6). The Regulation Governing CAM
practices in Turkey was introduced in 2014. This regulation,
stipulating the purpose, scope and the law constituting the
legal grounds stipulates the qualifications of practitioners
and medical institutions to practice CAM and clarifies the
methods to be applied in different diseases (7).

There are a wide range of CAM practices depending on the
strength of the cultural influence, the structure of the health
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care system and the current regulations in the country (8).
Besides, an increasing number of health professionals in
various parts of the world are doing research on issues
related to the safety, effectiveness, quality and accessibility of
different CAM practices (5). High-quality evidence have been
obtained in the increasing number of randomized controlled
research studies published in recent years. Accordingly,
the interest towards CAM practices has been scaling up for
reasons such as meeting well-being needs of people with
chronic diseases which could not yet been met with in the
current health system (9,10). Other reasons why these
practices are gaining more and more space in the delivery
of health care services are considered as cultural identity, a
holistic healing approach and closer communication between
patient-practitioner (11). On the other hand, it should be
noted that the use of CAM practices which is not based on
scientific evidence, may cause serious health problems that
can lead to death.

The aim of the study was to evaluate the use of CAM practices
by individuals who have been admitted to health institutions
and have been diagnosed with chronic diseases.

2. METHODS

2.1. Study Design, Setting and Population

This cross-sectional research was conducted between March
— June 2019 with individuals who had been diagnosed
with chronic diseases, applied to the health institutions for
treatment.

Eskisehir province consists of two central and twelve semi-
rural/rural districts and has a population of 887,475 in
accordance with 2019 TURKSTAT data. Male individuals make
up 49.9% of the population, 78.5% are 18 years of age or
older and 88.3% live in the city center (12). There is one Level
3 (Tertiary) and two Level 2 (Secondary) hospitals in Eskisehir
city center. In addition, 74 Family Health Centers (FHC) (56
FHCs in the provincial center and 18 FHCs in the semi-rural
areas) provide primary health care services (13).

2.2. Sample Size

A two-step sampling method was used in the study. At the
first stage, the health institutions included in the study
were selected via cluster sampling, which is one of the
Probabilistic Sampling Methods. Accordingly, a total of five
clusters were formed: three clusters were drawn up for
Family Health Centers (FHC), which provide primary health
care services, one each from two central districts and one
from the semi-rural district in addition to one cluster each for
Level 2 (secondary) and Level 3 (Tertiary) health institutions.
In case there is more than one health care institutions in any
level of health care institutions, a simple, random sampling
method with a closed envelope was used. At the next stage
of the study, a non-probabilistic sampling method was used
and individuals aged 18 years and over, who admitted to

the selected health institutions for treatment and who had
provided their consent to participate in the research were
included. As the number of patients who would admit to
health institutions for treatment throughout the term of
our research cannot be accurately estimated, we used the
sample size calculation formula for unknown population. The
sample size was calculated, taking into consideration 25% as
the percentage of using CAM practices in accordance with the
findings of similar studies conducted earlier, accepting 95%
of confidence interval, a 5% margin of error and a pattern
effect of 2’ (14). Minimum sample size was calculated to be
at least 580, with 116 individuals from each cluster and the
study group consisted of 692 individuals.

2.3. Data Collection

Consecutive patients who admitted to the designated health
institutions throughout the term of the study and who agreed
to participate in the survey were informed about the subject
and purpose of the study; subsequently their verbal consent
was obtained. The question of whether the participant had
any chronic disease was resolved by asking ‘Have you been
diagnosed with a chronic disease that requires constant use of
any medication?’. Multimorbidity and comorbidity were not
questioned. Having used GETAT applications at least one time
in a life period was counted as using these applications. The
questionnaire was filled out personally by the participants
under observation during a face-to-face interview. This
procedure took about 10-15 minutes. Individuals who did
not agree to participate in the study, who had insufficient
cognitive functions or who could not be communicated were
excluded from the research.

The questionnaire, which was prepared by the researchers
as a data collection tool by referring to the literature,
consists of 2 sections (15-16). Section 1 included questions
on sociodemographic variables, health-related variables and
questions that are considered to be related with the use of
CAM practices whereas Section 2 included questions asking
the participants whether they have heard of, used or wanted
to have further information about 15 CAM practices included
in the regulation.

2.4. Statistical Analysis

Data collected were statistically evaluated with the SPSS
(v15.0) statistical software. Descriptive statistics of all the
datain the study were provided in numbers and percentages.
Chi-square test was used to compare the categorical variables
between the groups. The relation of the use of CAM practices,
which is a dependent variable, with respect to significant
independent variables of the Chi-Square test was examined
by univariate and age-adjusted univariate Logistic Regression
Analysis.
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2.5. Ethics Approval

The research was initiated upon receiving the approval of
the Non-Interventional Clinical Research Ethics Committee
of Eskisehir Osmangazi University dated 15.02.2019 and
numbered 25403353-050.99-E.20.484 and the necessary
administrative permits of relevant health care institutions.

3. RESULTS

The ages of 692 individuals who made up the study group
ranged between 18 to 87 and the mean age was 50.6+13.6
years. Chronic diseases of the individuals included in the
study group are exhibited in Table 1.

Table 1. Chronic diseases of the individuals included in the study
group

Chronic Diseases ] %
Hypertensive disorders 186 26.9
Impaired glucose regulation and diabetes mellitus 163 23.6
Diseases of the thyroid gland 81 11.7
Chronic lower respiratory tract diseases 52 7.5
Diseases of the musculoskeletal system and connective | 39 5.6
tissue

Ischemic heart diseases 33 4.8
Diseases of the nervous system 32 4.6
Mental and behavioral disorders 31 45
Malignant neoplasms 20 29
Benign diseases of the esophagus, stomach and| 11 1.6
duodenum

Other 44 6.4
Total 692 | 100.0

Most common chronic disease that adversely affect
individuals’ daily live was reported as hypertensive disorders
(26.9%).

The results of the univariate and age adjusted univariate
logistic regression analysis performed to determine the
frequency of the use of CAM practices in the study group and
related factors are exhibited in Table 2.

Research findings indicated the frequency of CAM use as
37.1% (n:257). Univariate and age adjusted univariate logistic
regression analysis performed to determine the correlation of
the use of CAM practices with respect to sociodemographic
variables and health-related variables revealed that being
a woman, admitting to faculty of medicine, not having an
income-generating job and living in an extended family were
found to be positive predictors of CAM use.

Individuals who want CAM practices to be prescribed by a
physician and to be applied within a health institution were
found to be more likely to use CAM practices (p<0.001).
The individuals in the study group stated that they wanted
CAM practices to be applied within the family health centers
(40.9%).

Responses of the participants regarding whether they have
heard of, used or wanted to have further information about
CAM practices included in the regulation are exhibited in
Figure 1.

Table 2. The results of the univariate and age adjusted univariate
logistic regression analysis performed to determine the frequency
of the use of CAM Practices in the study group and related factors

Sociodemographic Use of CAM .. Age Adjusted
. . Univariate L.
Variables and Health- practices OR (95% CI) Univariate
related Variables n (%) : OR (95% Cl)
18-39 33(12.8) 1
40-60 155 (60.3) | 2.06 (1.32-3.20)°
Age Group 61 and ( ) ( )
%1 69(26.9) | 1.95(1.19-3.21)°
above
Male 88 (34.2) 1 1
Gender
Female 169 (65.8) | 1.55(1.12-2.12)° | 1.69 (1.22-2.34)°
Level 2 30(11.7) 1 1
Place of
i Level1 | 151(58.8) | 1.65(1.04-2.61)* | 1.51(0.95-2.41)
Level 3 76(29.5) | 2.53(1.51-4.25)° | 2.43 (1.45-4.10)°
Single 17 (6.6) 1 1
Marital Married | 180(70.1) | 1.98(1.12-3.51)* | 1.55 (0.81-2.99)
Status Wid
fidow/ | o0 233) | 2.47 (131-4.67) | 1.84 (0.88-3.87)
Divorced
Income Yes 144 (56.0) 1 1
Generating
s No 113 (44.0) | 1.42 (1.04-1.94)* | 1.45 (1.05-1.98)°
Extended
Xendeq| 55 (22.6) | 1.80(1.02-3.18) | 1.86 (1.05-3.28)°
family
Nucl
Type of Fa”n:;ar 172 (66.9) | 1.35(0.83-2.20) | 1.49 (0.91-2.45)
Family . y
Single
Parent 27 (10.5) 1 1
Family
Alcohol Yes 25(9.7) 1 1
Consumption | No 232(90.3) | 1.66(1.02-2.71)* | 1.50 (0.91-2.46)
Total 257 (100.0)

a: p<0.05, b: p<0.01, c: p<0.001

OR: 0Odds ratio, Cl: Confidence interval, CAM: Complementary and
alternative medicine, Level 1: Family Health Centers (FHC), Level 2: State
Hospital, Level 3: Faculty of Medicine

Apitherapy
Reflexology
Osteopathy
Chiropractic

Phytotherapy
Mesotherapy
Homeopathy
Prolotherapy

>
a
g
2
g

Acupuncture

Leech Therapy
Cupping Therapy

mHeard of mUsed mNeeds Further Information

Figure 1. Responses of the participants regarding whether they
have heard of, used or wanted to have further information about
complementary and alternative medicine practices included in the
regulation. *Percentages are calculated based on the responses.
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The most CAM practice frequently heard of in the study
group was Leech Therapy (82.7%), the most commonly used
CAM practice was found to be Cupping Therapy (14.9%).
Acupuncture (15.4%), Cupping Therapy (12.1%) and Leech
Therapy (9.9%) were the top three CAM practices that the
participants wanted to learn more about.

The first three most commonly used CAM practices in the
presence of chronic diseases were compared with the chi-
square test for each chronic disease with respect to the
preference of the individuals diagnosed with and without
the disease. The frequency of using the top 3 CAM in the
presence of chronic diseases on the basis of chronic diseases
is exhibited in Table 3.

Table 3. The frequency of using the top 3 CAM in the presence of
chronic diseases on the basis of chronic diseases

CAM Practice Used
n (%)

applying to CAM practices and their frequency of application
are exhibited in Figure 2.

I I 53 a5 - "
. || | -

Rheumatic Psvchologl(a\ Flu e Des\ewlose Hypertension Dissatisfaction  Insomnia Quitting Allergy
complaints with smoking
medication

Figure 2. The reasons of individuals in the study group applying
to complementary and alternative medicine practices and their
frequency of application. *Percentages are calculated based on the
responses.

The reasons underlying the perceptions of individuals in the
study group towards CAM practices are exhibited in Table 4.

Chronic Diseases 5:2225 Phytotherapy | Acupuncture
n (%) n (%) n (%) Table 4. The reasons underlying the perceptions of individuals in the

Hypertensive disorders 24 (12.9) 16 (8.6)* 14 (7.5)* study group towards CAM Practices
Impaired glucose Reasons for Using CAM Practices n=417* %
regulation and diabetes 21(12.9) 29 (17.8) 8(4.9) There is no medical treatment for my disease/disorder 89 21.4
mellitus Interest 71 17.0
Diseases of the thyroid 10(12.3) 15 (18.5) 7(8.6) Recommendations. of the Hea!th care Professional 70 16.8
gland These are economic interventions 63 15.1
ChroniF lower respiratory 5(9.6) 3(5.8)* 2(38) Side effects of the medical treatment 56 13.4
tract diseases Access to health care services is challenging 39 9.4
Diseases of the High expenses of the medical treatment 29 6.9
musculoskel?tal §ystem 9(23.1) 7{17.9) 2(3.9) Reasons for not considering CAM Practices n=585** %
and cor.mectlve t!ssue | did not need 252 3.4
Ithemlc heart diseases 6(18.2) 4(12.1) 3(9.1) Lack of confidence on CAM 59 101
?;:::s ofthenenous | 1y 313+ | 5(15.6) 5(15.6) Worries about side effects 56 | 96

) Doesn’t believe in its benefits 49 8.4
Mentalandbehavioral | g (194) | 265) 2(6.5) Worries about possible harms 5 | 82
disorders :
Malignant neoplasms 1(5.0) 4(20.0) 1(5.0) Practitioners are not experienced 35 6.0
Benign diseases of the Insufficient research 28 4.8
esophagus, stomach and 2(18.2) 3(27.3) 2(18.2) Lack of the practitioner’s referral 23 3.9
duodenum Not covered by medical insurance 15 2.6
CAM: Complementary and alternative medicine Expensive 10 .
* CAM Practice is more frequently used by individuals who do not have the Negative views of the family 8 13

related chronic disease (p<0.05).
** CAM Practice is more frequently used by individuals who have the
related chronic disease (p<0.05).

Phytotherapy was found out to be used frequently by
individuals without any chronic lower respiratory tract
disease and hypertensive disorder, whereas Acupuncture
was found out to be used by individuals who did not have
hypertensive disorders. Cupping Therapy was found out to be
used frequently by individuals with diseases of the nervous
system.

Most common reasons underlying the individuals’ application
to CAM practices were reported as rheumatic complaints
(37.1%). The reasons of individuals in the study group

CAM: Complementary and alternative medicine

*The figures were derived on the basis of multiple answers provided by the
individuals who have used CAM Practices before.

**The figures were derived on the basis of multiple answers provided by
the individuals who have not used CAM Practices before.

The most common reasons reported by 257 (37.1%)
individuals in the study group for using CAM practices at
any time of their lives were “There is no medical treatment
for my disease/disorder” (21.4%), “interest” (17.0%) and
“Recommendations of the Health care Professional” (16.8%).
The most common reasons reported by 435 individuals
(62.9%) in the study group for not considering CAM practices
at any time of their lives were “I did not need” (43.4%),
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“Uncertainty” (10.1%) and “Worries about side effects”
(9.6%).

4. DISCUSSION

Reasons such as the aging population, the increasing
prevalence of chronic diseases caused by inactivity and
irregular nutrition, the inability of physicians to devote
sufficient time to their patients due to the heavy burden on
the health system, side effects of the drugs due to the use of
multiple medications and new health needs brought about by
the age has revealed the need to expand the scope of health
services. Bearing the qualifications compatible with the
cultural background of society, accompany the individuals to
accept and frequently use of CAM practices. Having sufficient
knowledge about CAM practices is accordingly suggested for
the physicians to accurately guide patients’ demands.

Most common reported chronic diseases within the scope of
the study were found to be hypertensive disorders, impaired
glucose regulation and diabetes mellitus and diseases of the
thyroid gland, respectively. Most common diseases reported
in the study conducted in Hong Kong were cardiovascular,
musculoskeletal and diabetes (17). Most common diseases
reported in the study conducted in Ireland were hypertension
and hyperlipidemia (18). Different results obtained may
have been attributed to the age and gender differences of
the participants. Research findings indicated the frequency
of CAM use as 37.1%. In the studies conducted on patients
diagnosed with chronic diseases in Australia, Bangladesh
and India, the frequency of CAM use was reported as 32-
38% (10,19,20). Another study reported that CAM was used
by 44.0% of participants during the COVID-19 pandemic
(17). The frequency of CAM use by hypertensive patients in
Nigeria was found to be 29% (21). This figure is noted as 33-
46% for diabetic patients from different countries (19,22,23).
It was reported as 87% for patients diagnosed with cancer
in the United States (24). Accordingly, the frequency of CAM
use was concluded to be similar with the literature.

Research findings indicated that CAM use was rare in single
patients under the age of 40, admitted to a Level 2 health
facility and who consumed alcohol. Furthermore female
participants who lived in extended families and who did
not have an income generating job were found to be less
frequently using CAM. After evaluating the effect of the age
variable; being female, having admitted to a tertiary health
facility, not working in an income-generating job and living
in an extended family were found to be positively related
variables with using CAM. In a study conducted with adults
diagnosed with a chronic disease in Australia, it was reported
that regular use of CAM is more frequent in females aged
> 60 years and with a low-income (25). Another research
conducted in Pakistan on patients diagnosed with Type 2
diabetes revealed that CAM use was frequent among females,
divorced individuals, unemployed and illiterate individuals
(26). In the study conducted in Saudi Arabia, being over the
age of 50, being unemployed and knowing the advantages
of CAM practices were mentioned as effective variables with

regard to the use of them (27). Another research conducted in
Turkey revealed that the use of CAM practices are associated
with female gender, being married, not working in an income-
generating job, low income and high levels of education (28).
In studies conducted in Malaysia and Turkey, the use of CAM
practices has been reported to be more frequent within
individuals with family members who have experienced
CAM before (15,29). Another research conducted in Turkey
revealed no correlation between smoking habit and alcohol
consumption and CAM use (30). Considering that individuals
who have admitted to a faculty of medicine have not received
a definitive treatment for their suffering or have multiple
health needs, it is expected that they will seek different
treatments. The presence of individuals who have previously
experienced CAM practices in an extended family is expected
to reduce family members’ prejudices about the issue and
raise awareness.

It is important to prevent the public from applying to people
who are not experts about GETAT practices and to provide
equal and accessible health services to everyone.

During the research, individuals who prefer CAM practices
to be prescribed by a physician and to be applied within
a health institution were found to be more likely to use
CAM practices. Accordingly, the participants stated that
they wanted CAM practices to be applied within the family
health centers. Similar result was reported in the previously
conducted a study (31).

In this research, it was concluded that the most commonly
heard CAM practices are Leech Therapy, Cupping Therapy
and Acupuncture however, the most commonly used
CAM practices are Cupping Therapy, Phytotherapy and
Acupuncture. In studies conducted on the general population
in the United States and Malaysia, most frequently used CAM
practices were indicated as biological-based applications
(plant-based products, vitamins and supplements) (24,32).
The research conducted in Saudi Arabia revealed the most
commonly used CAM practices as herbs, wet cupping and
vitamin-minerals (27). The research conducted in Brazil
noted that the use of CAM practices varies depending on
the income status and it was reported that individuals with a
high income level tend to use acupuncture and homeopathy
whereas individuals with a lower income tend to refer to
herbal medication and medicinal plants (33). It is observed in
studies that the most frequently used CAM practices differ,
however herbal products occupy the first place in majority of
these studies and individuals tend to use and experience the
practices that they know or have heard about. In addition,
being cost-effective and easily accessible may also be
important reasons underlying preference.

Research on the use of CAM practices in diagnosed diseases
are limited. This research indicated that Cupping Therapy has
frequently been applied to individuals with diseases of the
nervous system and Phytotherapy and Acupuncture have
frequently been applied to individuals without hypertensive
disorders. In a study conducted in Canada it was reported
that chiropractic has frequently been applied to individuals
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diagnosed with migraine and asthma whereas acupuncture
and reflexology have frequently been applied to individuals
diagnosed with diabetes (34). In a study conducted in India
it was reported that ayurveda has frequently been applied
to individuals diagnosed with epilepsy, rheumatoid arthritis
and HIV whereas natural remedies prepared at home has
frequently been applied to individuals diagnosed with
diabetes (20).

Research indicated that the most common reasons for
applying to CAM practices are rheumatic complaints, the
need for psychological relief and flu-colds. A research
conducted in the Germany indicated that the most common
reasons for applying to CAM practices are flu infection,
sleeping disturbances and musculoskeletal issues (35).
Another research conducted in Iran reported that 23% of
the participants referred to CAM practices due to digestive
system diseases, 14.4% due to colds and 13.2% due to
migraines (36). In a study conducted with patients with cancer
in Uganda it was reported that reasons for referring to CAM
practices are cancer treatment, strengthening the immune
system and relieving pain (37). Rheumatic complaints that
persist for a long time, reducing the quality of life, may lead a
person to seek different treatments. However, dissatisfaction
from medical treatment and believing that some complaints
are not important enough to require a doctor’s referral may
have caused these results.

The cultural viewpoint of the society, the level of knowledge
of individuals about CAM practices and the inclusiveness of
the health care system are important predictors affecting
the orientation towards these practices. Research findings
indicated most common reasons for applying CAM practices
were believing that there is no medical treatment for the
disease/disorder, interest and recommendations of the
Health care Professional, while the most common reasons for
not considering CAM practices were lack of need, uncertainty
and worries about side effects. Another research conducted
in Czechia indicated that individuals have more often referred
to CAM practices to prevent and treat diseases (38). Similar
results were reported in another research conducted in
Zimbabwe (39). Another research conducted in Saudi Arabia
on patients diagnosed with Type 2 diabetes indicated that
the most common reasons for applying to CAM practices
are less side-effects, benefits for controlling diabetes, being
cost-effective and ease of access (27). Several other research
conducted in Turkey indicated that the most common reasons
for applying to CAM practices are need for relief, treatment,
seeking support for current treatment, complaints about
insufficient benefit from medical treatment, inability to
access health care providers and medical treatment for
reasons such as distance, desperation related to chronic
diseases that are inadequately treated with current medical
methods and no worry about possible harms/disadvantages/
damages (15,40). In another research participants reported
the reasons underlying their indifference towards CAM
practices as not believing in their benefits and worries about
possible harms/disadvantages/damages (15). Most common
reasons underlying individuals’ orientation towards CAM

practices were observed to be disease/disorder related
reasons such as considerations with regard to ineffective
medical treatment and worries about side effects of the
medical treatment. The findings, in particular, suggest the
need for a thorough questioning of the medical history of the
patient in the presence of chronic diseases that require long-
term treatment and follow-up as well as the need for further
information about CAM practices.

5. CONCLUSION

For the purpose of health-related decisions, it is important
to take into consideration the perceptions and orientations
of individuals with regard to CAM practices. Most commonly
reported chronic diseases within the scope of the study
were hypertension, diabetes and thyroid gland dysfunction.
Research findings indicated the frequency of CAM use as
37.1%. Variables such as being female, having admitted to a
tertiary health facility, not working in an income-generating
job and living in an extended family were found to be more
likely to affect CAM use. Most frequently used CAM practices
were Cupping Therapy, Phytotherapy and Acupuncture.

The fact that one out of every three patients diagnosed with
a chronic disease and who have admitted to a health care
institution had already applied CAM practices indicate that
the orientation towards CAM practices is quite positive.
Allowing CAM practices to be applied within the health care
institutions, ensuring that they are prescribed by physicians
and are covered by insurance policies are considered to
improve their reliability and acceptability and shall ensure
health care professionals to have control over preventing
possible complications. In addition, we think that health care
professionals should able to advise their patients when to/
when not to apply CAM practices and that they should have
received adequate training to apply them when necessary.
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ABSTRACT

Obijective: Insomnia is an important health problem affecting physical, spiritual and social well-being of individuals negatively and it should
be early diagnosed as well. The purpose is to appraise the psychometric features of the Turkish version of the Bergen Insomnia Scale (BIS) for
adults.

Methods: A total of 495 adults were included in the methodological study in Turkey. Turkish form of BIS was designed within the scope of study
conducted in adolescent sample. Construct validity was appraised with exploratory, confirmatory factor analysis, convergent and discriminant
validity. Internal-consistency and test-retest analysis were used for reliability.

Results: According to results of explanatory, confirmatory factor analysis; it was identified that BIS showed a two-factor structure as daytime
symptoms (a=.85) and nocturnal symptoms (a=.80). Item-total correlations were found as .59 and test-retest correlation as .83.

Conclusions: The Turkish version of the Bergen Insomnia Scale for adults was assessed as valid and reliable.

Keywords: Insomnia, reliability and validity, adult

1. INTRODUCTION

Insomnia is an important health problem effecting physical,
spiritual and social well-being of individuals negatively.
Insomnia is being described a sleep-wake disorder in
International Classification of Sleep Disorder (ICSD-3) and
The Diagnostic and Statistical Manual of Mental Disorders
(DSM-5). According to ICSD-3 and DSM-5 diagnostic
measures, sleep-wake disorder is characterized by starting
sleep difficulty, continue sleep difficulty and early waking
up in the morning symptoms being presented at least three
months and three times a week as well as dissatisfaction of
the person with the quality of sleep. Such dissatisfaction
is accompanied by disturbance and interference at day
functions (1,2).

In literature, it was stated that majority of individuals having
sleep disorder were not diagnosed medically. According to
a study carried out in France, it was demonstrated that 53%
of the people suffering from heavy insomnia and only 27%
of people with rarely experiences sleep difficulties go to
the doctor for such a problem (3). Such a result means that
insomnia should be defined properly for the whole society.
Variety of self-report questionnaire exist in literature in order
to assess insomnia. Pallesen et al. (4) developed Bergen

Insomnia Scale (BIS) within the basis of DSM-4 insomnia
diagnosis criteria. Additionally, this scale meet diagnosis
criteria of DSM-5.

According to DSM-4, the first four question of the scale met
criteria A and the last two ones met criteria B. Latest studies
expressed that 5 items of BIS might be used to identify
insomnia regarding DSM-5 criteria. The first 3 questions of
the scale met criteria A and the last two ones met criteria B.
Scoring 3+ from at least one of the “A” criteria, additionally
scoring 3+ from criteria “B” is defined as insomnia. According
to DSM-5, if insomnia symptoms are lasted more than 3
months, it is defined as chronic insomnia, between 1-3
months as episodic insomnia, less than 1 month as acute
insomnia (5). BIS is considered to define acute insomnia if
assessed in terms of DSM-5 since it questioned only the last
month (6,7).

The scale consists of six items and it is suitable for
epidemiological studies and surveys since it is brief and easy-
to-implement. Unlike other scales, BIS use 30 min cut-off value
which has been suggested as clinical marker to measure time
period to fall asleep and stay awake at night. In addition, the
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scale utilizes number of days experienced a sleep problem
instead of expressions like “never” or “sometimes” used by
many other scales (4). The scale was used in many studies
having various age and sample groups to define insomnia
based on self-report strategy (8-12).

The purpose of present study is to appraise the psychometric
features of the Turkish version of BIS among the adults.

2. METHOD

2.1. Sample and Setting

This was a methodological study was carried out in March
2018 with adults working in a Fast-Moving Consumer Goods
Company in 4 different provinces of Turkey. Instead of sample
selection, the study was carried out on a volunteer basis. It
was recommended in scale adaptation studies that 10-20
participants should be involved for each item of the scale
(13). The study was completed with 495 (41.6%) volunteer
adults by taking it into consideration. Two weeks following
initial data collection, 108 of the participants were retested.

2.2. Data Collection

The required data were collected with descriptive
questionnaire and BIS via e-mail basing on self-report.
Descriptive questionnaire consists of 5 questions containing
overall information about age, gender, education, marital
status and employment status. Since the purpose of present
study was to test the validity and reliability of the scale in
Turkish, only basic socio-demographic questions were used.
The questionnaires were web-based using an online platform
belonging to the company and were sent to the employees
via e-mail. In a preliminary section, the purpose of the study
was introduced and the participants were inquired to give
their consent for participation.

2.2.1. Bergen Insomnia Scale

BIS include 6 items in order to measure nocturnal and
daytime symptoms of insomnia. Individuals indicated the
number of having sleep disorder days in a week between 0
and 7; 8-point measurement in total. Psychometric analysis
of original study of BIS were realized with three separate
sample group as student, community and patient. In student
and patient samples, two factor construct was detected
whereas in community sample, single factor construct was
identified. In original study, Cronbach’s alpha coefficient of
community sample was .87 and test-retest reliability was .77
(4).

Turkish version of the BIS was developed by Bay and Ergun
(14) and its language equivalency-cultural adaptation,
content validity and pilot test were conducted with an
adolescent sample group. In the study, content validity index
was determined as .99; internal consistency as a= .72 and

test-retest coefficient as r=".74. The BIS items are available in
English and Turkish (See supplementary material 1).

2.3. Ethical Considerations

A written permission was obtained from the author who
developed the scale, namely Pallesen via e-mail. Additionally,
an approval was obtained from the authors who conducted
the Turkish version of BIS in the adolescent sample. Ethical
approval was obtained from University Ethical Committee
(05.03.2018-86). In addition, written permission was
obtained both from the institution and from authorities in
order to practice the scale in the workplaces.

2.4. Data Analysis

By using SPSS 21 (Statistical Package for Social Sciences Inc,
IL, USA) and LISREL 9.20 (Scientific Software International
[SSI]) programs, the data were evaluated. Initially, data set
was examined to investigate univariate and multivariate
outliers, and normality. Univariate outliers were examined
with standardized scores (Z). Excess 3.29 of scores Z is outliers
and there are no outliers in our data set. The criterion for
multivariate outliers was Mahalanobis distance at p< .001.
Mahalanobis distance was evaluated as x2 with degrees of
freedom equal to the number of variables (15); in our data
set, it was 6. According to x2(6)= 22.458, 4 outliers was
found and removed from data set. The univariate frequency
distributions of all items in scale were examined, and both
skewness and kurtosis values were found to be within
normality. Furthermore, in adult sample; convergent validity,
discriminant validity, confirmatory and explanatory factor
analysis were utilized for construct validity of the scale and
internal consistency and test-retest analysis for reliability of
the scale.

2.4.1. Construct Validity

In order to ensure construct validity, the data set including
495 participants were divided into 2 groups randomly by
statistic programmed as n,=244 and n,=251. The first group
(n=244) was implemented explanatory factor analysis (EFA)
in order to examine structural relations of the scale in Turkish
culture. The second group (n=251) was used confirmatory
factor analysis (CFA) to confirm the factor analysis results
obtained in the first group to ensure cross-validation. In
CFA, by using maximum likelihood (ML) method; chi square
(x2), degrees of freedom (df), The Root Mean Square Error
of Approximation (RMSEA), Standardized Root Mean Square
Residual (SRMR), fit/unfit coefficient values of comparative
fit index were assessed together with relation of theoretical
model’s data set.

Convergent validity and discriminant validity were evaluated
by calculating composite reliability (CR), average variance
extracted (AVE) and maximum shared variance (MSV) using
the results obtained from CFA.
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2.4.2. Reliability

As for reliability analysis; Cronbach’s Alpha reliability
coefficient and McDonald’s omega (w) coefficient were
calculated to ensure internal consistency. Omega coefficient
was calculated by OMEGA macro for SPSS (16). Test-retest was
utilized to assess invariance in time and Pearson correlation
coefficient was benefited to assess the relation between
test-retest scores. Descriptive results were evaluated with
standard deviation, average and percentage.

3. RESULTS

3.1. Descriptive Results

The mean ages of participants were 32.71+6.97 and 44.8% of
them were females. 55.6% of them were bachelor graduate;
56.0% of them married and 65.1% of them were working
shiftlessly (Table 1).

Table 1. Socio-demographic Characteristic of Adults (N:495)

Variables Min. - Max. Mi1Sd
Age (N=491) 19-58 32.716.97
n %
Female 222 44.8
Gender
Male 273 552
Secondary School 2 4
X High School 136 27.5
Educational status
Bachelor graduate 275 55.6
Postgraduate 82 16.6
Single 201 40.6
Marital Status Married 277 56.0
Divorced 17 3.4
In Shift 173 34.9
Employment Status .
Shiftlessly 322 65.1

Min.:Minimum, Max.:Maximum, M:Mean, Sd:Standard deviation

3.2. Construct Validity-related Results

In order to ensure construct validity, Kaiser-Meyer-Olkin
(KMO) coefficient value, assessing the size of the sample

according to explanatory factor analysis implemented
to primary sample group (N=244), was found .82 and
Bartlett’s Sphere Test chi square value implemented to
test the suitability of sample group for factor analysis was
found 752.247, df=15 (p< .001). Explanatory Factor Analysis
(EFA) results demonstrated that the scale was two factor
structure explaining 77.38% of the total variant of the scale.
The first factor included three questions (4th, 5th and 6th
questions) about daytime symptoms of insomnia with a
factor load ranging between .84 and .88 and the second
factor involved three questions (1st, 2nd and 3rd questions)
about nocturnal symptoms of insomnia with a factor load
between .80 and .87. (Table 2).

Table 2. Factor loads of the BIS Turkish form for adults (N=244)

Two Factors

Factors Items
1 2
‘—E g BIS1 .81
R BIS 2 .87
g =
Z & BIS 3 .80
é’ BIS4 .86
-t
E s BIS5 .84
S E
g > BIS6 88
Variance (%) 59.7 17.6

BIS: Bergen Insomnia Scale

The fit/unfit coefficient values of two factor structure of
the scale determined by the result of confirmatory factor
analysis implemented to secondary sample group (n=251)
was reported as better than single factor structure. When
the overall fit/unfit coefficient values related with theoretical
model were examined, it was indicated that fit/unfit
coefficient values were perfect (CFI= .99, SRMR= .03 and y2/
SD=1.96) and acceptable (RMSEA= .06) except for chi square
test results considered to be effected by the number of
samples (Table 3).

Table 3. The fit/unfit coefficient obtained by the BIS confirmatory factor analysis (N=251)

Model X2 p df x2/df CFI RMSEA SRMR
Theoretical (two factors) 15.68 .04 8 1.96 .99 .06(.01-.11) .03
Single factors 90.05 .00 9 10.0 .86 .19(.16-.22) .08

< <
*Perfect fit - >.05 - x2/sd<3 .97<CFI<1 .00< RMSEA<.05 '8(;_SRMR_
*Acceptable fit - >.05 - X2/sd<5 .95<CFI<.97 .05< RMSEA<.1 .05< SRMR< .1

BIS: Bergen Insomnia Scale; x2; Chi-square df: Degrees of freedom; RMSEA: The Root Mean Square Error of Approximation; SRMR: Standardized Root Mean

Square Residual; CFI: Comparative Fit Index (17).
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The factor loads of items in daytime symptoms subscale was
between .73 and .85; in the nocturnal symptoms subscale
ranged between .64 and .77 (Figure 1).

. 75
77 Nocturnal
oA Symptoms \
0.67
)
8 Daytime
g Symptoms

Chi-square=15.68 df=8, P-value=.04719 RMSEA=.062

Figure. 1 BIS confirmatory factor analysis graphic

Composite reliability (CR) was .83 for daytime symptoms
subscale and .76 for nocturnal symptoms subscale. Average
variance extracted (AVE) for the daytime symptoms and
nocturnal symptoms were .62 and .52, respectively.
Maximum Shared Variance (MSV) was .43.

3.3. Results Related with Item Analysis and Reliability

Cronbach’s alpha coefficient of daytime symptoms subscale
was .85, for nocturnal symptoms subscale was .80 and for
total BIS .85. Cronbach’s Alpha coefficient was found age
interval 19-30 (n=218) .85, age interval 31-40 (n=204) .84 and
age interval 41-58 (n=69) .89; shiftlessly operator .81, in shift
operator .89. McDonald’s omega coefficients for the daytime
symptoms, nocturnal symptoms and the whole scale were
.85, .80 and .85, respectively (Table 4).

Scale’s test-retest correlation was identified as r= .78
for daytime symptoms subscale and r= .77 for nocturnal
symptoms subscale (p< .001). In addition, item sub-
dimension correlations of the BIS varied between .70-.76
for daytime symptoms and .60-.69 for nocturnal symptoms
(p< .001) (Table 4). 48.7% of the adults experienced
insomnia according to DSM-5. As for mean scores of BIS
sub-dimensions; the mean score of daytime symptoms sub
dimension was 3.93+2.13 and it was 2.07+1.94 for nocturnal
symptoms sub-dimension. The lowest score was for the
item 2 (staying awake more than 30 minutes at night after
waking up) and the highest score was item 4 (feeling not
rested enough after waking up). It was stated that 73.3% of
the participants felt unrested after waking for three days or
more in a week; 72.1% of them were not satisfied with their
sleep and 57.6% of them felt tired and sleepy effecting their
daily functions. Not any statistically significant differences
occurred for insomnia in terms of gender (Table 5).

Table 4. Psychometric Properties of Bergen Insomnia Scale for Adults (N=495)

Factors Scale Items Item-factors r Item-Total r

Nocturnal symptoms  Item 1 .64 .61
Item 2 .69 .60
Item 3 .60 .59

Daytime symptoms  Item 4 .70 .64
Item 5 .70 .64
Iltem 6 .76 71

Total - - -

r: Correlation

Table 5. Introductory Features of Adults According to BIS and Factors
ltems
Nocturnal Symptoms

11: You are not able to fall asleep within 30 minutes, after you leave your phone/tablet and switched off the light although

you wanted to sleep
12: You stay awake for more than 30 minutes when you woke up at night

13: You wake up at least 30 minutes earlier than you are supposed to wake up and then could not fall asleep again

Daytime Symptoms
14: You feel not rested appropriately after waking

15: You feel sleepy/tired in a manner that shall affect your school/job or private life

16: You dissatisfied with your sleep

BIS Total

Person who has insomnia according to DSM-5°
Female

Male

Test-retest r McDonald’s omega (w)

Cronbach’s alpha (a)

.78 .80 .80
77 .85 .85
.83 .85 .85

>3 day n (%) MzSd
- 2.07°£1.94
196 (39.6) 2344231
145 (29.3) 1.8142.24
165 (33.3) 2.07£2.36
3.93°+2.13
363 (73.3) 4.29+2.46
285 (57.6) 3.3912.43
357 (72.1) 4.1242.39
3.00°+1.78
241 (48.7)
104 (46.8) p=.471¢
137 (50.2)

The average score divided by the number of questions. © questioned only the past month. © Chi-square test

BIS: Bergen Insomnia Scale, M:Mean, Sd:Standard Deviation

Clin Exp Health Sci 2023; 13: 192-198 195

DOI: 10.33808/clinexphealthsci. 1084321



Bergen Insomnia Scale for Adults

| Original Article |

4. DISCUSSION

The results of the present study suggested that BIS is a valid
and reliable instrument to assess insomnia for Turkish adults.
BIS consisted of two sub-dimensions as daytime symptoms
and nocturnal symptoms.

The term “validity” is related with test or a scale actually
measures what it sets out to, or how well it reflects the reality
(13,18). In order to assess construct validity, EFA and CFA are
being used. EFA leads to some new structures and factors
utilizing the relations between variables (13). On the other
hand, confirmatory factor analysis assesses whether items’
relation with factors are sufficient or not. Furthermore,
it is validity analysis method that can be used in cultural
adaptation studies (18). At present study, it was identified
that Turkish version of BIS showed a two-factor structure and
it was confirmed by CFA.

In CFA, chi square value which is one of the fit indices is
expected to be insignificant however chisquare valueis rather
sensitive to size of the sample. Thus, it is recommended in the
assessment of the model that the value obtained from chi
square value’s dividing independence degree (x2/df) should
be taken into consideration (19). At present study CFl, SRMR
and y?/df fit indices related with theoretical model were
ascertained as perfect and RMSEA fit index were identified
as acceptable (19,20). In original study, Bergen Insomnia
Scale had two-factor structure in adolescent sample and
one-factor structure in adult sample. It was determined in
our study that Turkish version of BIS was compatible with
two factor structure in adults like adolescents (4,14). The
first subscale included daytime symptoms of insomnia and
the second subscale included nocturnal symptoms similar to
adolescent sample of Turkish version.

Factor loads are commended to be 2 .40 to ensure construct
validity (13,21). In adult sample of the original study factor
loads were determined between .69 and .88. Similar to
original study, rather high factor loads in our study (.80-.88
in the first sample; .64-.85 in the second one) indicated a
supportive result regarding to construct validity.

Hair et al (22) proposed using AVE to evaluate the convergent
validity for each construct. AVE is calculated as the mean
variance extracted for the item loading on a construct
(derived from CFA). It is expected that AVE is supposed to
be >.50 and <CR. Discriminant validity was established where
MSV was lower than AVE. In the present study, convergent
validity was well for both nocturnal and daytime factors and
MSV was low enough to propose independence between
the factors in the model and so, it shows that discriminant
validity is well.

In order to realize reliability analysis, each item of the tool
should be identified to what degree they are related with the
toolin total and its correlation coefficient should be calculated
through item analysis. Higher correlation coefficient for each
item mean that the item is efficient and sufficient to measure
the intended theoretical model. Literature suggested that
item-total correlation should be >.30 (23). At present study,

item-subscale correlations for daytime symptoms were found
between .70 and .76; it is between .60 and .69 in nocturnal
symptoms subscale and it is between .59 and .71 for item-
total correlation that is similar to original study (r= .57 —.80).
These results demonstrated that the correlation of items
with total score and subscales’ item scores with total score
of their subscales correlation were sufficient and reliability of
the scale together with its subscales was rather high.

Cronbach’s alpha and omega coefficient is being used to
evaluate internal consistency, which is, how closely related a
set of items are as a group. It is considered to be a measure of
scale reliability. Furthermore, in literature, alpha and omega
reliability coefficient is suggested to be over .70 (24-26).

At present study, Cronbach’s Alpha value of BIS was .85
that is similar to community sample of original study (o=
.87) and it showed a high level of reliability (4). Moreover,
reliability coefficients obtained from subscales were found
.85 for daytime symptoms and .80 for nocturnal symptoms
that meant a high level of reliability. Additionally, according
to employment status and age interval, Alpha reliability
coefficient was found out > .81 which is very high level in
terms of reliability. For the BIS Turkish version, the omega
and alpha coefficients of the scale and sub-dimensions
were same and higher than .70. These findings showed that
the Turkish version of BIS had good reliability. Since the
McDonald’s Omega coefficient was not calculated in the
original scale, the findings of present study were not able to
be compared (4).

Test-retest reliability is a measure of reliability acquired by
applying the same test twice over a period of time to a group of
people. Literature suggested that at least two weeks and four
weeks at most (27) should be between two measurements
and it should be held at least with 100 people (23). The
correlation coefficient of test retest is recommended to be >
.40 (24). In our study, test-retest total correlation of BIS was
.83 as rather high and .77-.88 in two subscales respectively
that is fairly good. According to these results, it was identified
that daytime and nocturnal symptoms of insomnia for adults
were consistent in two weeks period.

When the descriptive results were examined, daytime
symptoms subscale mean score was higher than that of
nocturnal symptoms for adults. Thus, adults experience
daytime symptoms more often than nocturnal symptoms. In
this study, as similar to original one, the question “How many
days a week do you feel not rested enough after waking?”
had the highest score.

In Literature, 33%-50% of the adults suffer from insomnia
and 10%-15% of them experience sleep disorder (5). Sleep
disorder rate was 14.9% in Denmark (28), objective insomnia
prevalence was 32% in Brazil and subjective insomnia
prevalence was 45% and it was 15% in terms of DSM-4 criteria
(29), according to a study conducted in Sweden, insomnia
symptoms were 24.6% (30) and insomnia prevalence
according to DSM-4 criteria was 15.3% in our country (31).
Insomnia prevalence was determined between 49.8% and
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66.8% in studies conducted with the help of Bergen Insomnia
Scale. Bjorvatn et al (8) found out the rate of insomnia as
53.6% in 1346 patients awaiting their doctor appointments;
Katsifaraki et al (12) found the rate as 49.8% in 1032 nurses;
Blagestad et al (32) found it as 54.0% in 291 patients admitted
to orthopedics clinic; Brevik et al (33) found it as 66.8% in 268
adults. In present study, subjective insomnia prevalence was
determined 48.7%. We used BIS for assessment of insomnia,
and insomnia was defined according to DSM-5 diagnostic
criteria. These findings are in line with other studies.

There are various limitations for the present study. The
first limitation was that due to collection of data by self-
report, it might affect the quality of data with the recall
bias and social desirability bias limitations of participants.
Another one is that the number of individuals working in
the company operator age between 41-58 is low. In further
studies, its reliability can be tested for adults over 41 years
old and elderly people. In addition, no evaluation was made
between BIS and study variables in our study and this can be
considered as a limitation.

5. CONCLUSION

To conclude; Turkish version of BIS, developed by Pallesen et
al (4) in English, was confirmed as a valid and reliable tool.
Turkish version of BIS might be utilized in studies focusing on
sleep disorders and mental health studies in order to assess
adults’ insomnia conditions.
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ABSTRACT

Obijective: The study aimed to compare motor functions and quality of life of children with cerebral palsy (CP), as well as anxiety and depression
levels of caregivers according to the feeding types of the children.

Methods: The study included children with CP aged between 5-17 years. There were two groups: children with oral feeding (n=19) and children
with non-oral feeding (n=16). Gross Motor Function Classification System (GMFCS) to classify children according to gross motor function, Gross
Motor Function Measurement (GMFM) to evaluate gross motor functions, and parent-reported Pediatric Quality of Life Inventory to evaluate
the quality of life of children were used. Beck Depression Inventory and Beck Anxiety Inventory were used to measuring caregivers’ anxiety and
depression levels.

Results: Significant differences were found between groups regarding the GMFCS, GMFM, and parent-reported Pediatric Quality of Life scores
of children in favor of children with oral feeding (p<0.05). Depression levels of caregivers of children with non-oral feeding were higher than
children with oral feeding (p=0.006).

Conclusion: It was concluded that children with CP who fed non-orally had lower motor functional levels and lower quality of life compared to

children who fed orally, as well as their caregivers reported higher depression scores.

Keywords: Cerebral Palsy, Deglutition Disorders, Dysphagia, Enteral Nutrition, Motor Skills.

1. INTRODUCTION

Cerebral Palsy (CP) is defined as a condition that causes
movement and postural impairment due to nonprogressive
damage in the developing brain. Neurological damage in
CP may affect muscle control, movement, posture, and
balance (1). Children with CP are prone to experiencing
various problems such as development and growth, mobility,
cognitive speech, and respiratory issues (1, 2).

The oral motor and swallowing problems in children with
CP include poor lip closure, inadequate tongue function,
increased bite reflex, drooling, chewing disorders, delayed
swallow initiation, decreased pharyngeal motility and
inadequate airway closure (3). These symptoms may
cause difficulties in providing adequate nutrition, growth
and developmental problems in children with CP (4). In
particular, children with CP who have problems with airway
protection are at the greatest risk of experiencing significant
nutritional problems and respiratory complications (5). It
is also important to identify the children with CP who has

swallowing dysfunction and determine the appropriate
feeding method (6).

Swallowing evaluation of children with CP involves both
clinical and instrumental approaches. In addition, several
factors, such as their medical history, communication, and
caregiver concerns should also be considered. This process
can help determine the appropriate feeding method that will
provide adequate nutrition and hydration (7). In addition to
determine the appropriate feeding method, instrumental
techniques such as the videofluoroscopic swallowing study
and/or fiberoptic endoscopic evaluation of swallowing
should be used (8, 9). If children with CP cannot swallow
safely and efficiently and are having difficulty meeting
nutritional requirements by mouth, enteral nutrition may be
initiated (10). Enteral feeding strategies include intragastric
(orogastric, nasogastric, gastrostomy tubes) or transpyloric
(nasoduodenal, nasojejunal) types. The enteral feeding
type is selected whether the enteral feeding requirement
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is short or long-term (11). Orogastric or nasogastric feeding
types are used for children who are predicted to have a
short-term need for enteral feeding. Gastrostomy tube
feeding is chosen if long-term enteral feeding is required.
In addition, texture modification might be selected for
children with dysphagia risk or for those who experience
only liquid aspiration (12).

Gross motor functions of children with CP who had
feeding problems are discussed in the literature (13-16). A
percentage of 85 of children with CP have been diagnosed
with oropharyngeal dysphagia which is related to lower
levels of the Gross Motor Function Classification System
(GMFCS) (14). It was also reported that feeding problems
are observed in children with various levels of the GMFCS,
especially at the level of IVand V. According to these studies,
the frequency, and severity of swallowing and feeding
problems increase as GMFCS level increases (13-16). The
literature, however, provides little information about the
quality of life of children with CP who fed enterally. There
is one study evaluating quality of life related to usage of
gastrostomy (17). This study reported improvement in the
quality of life scores after gastrostomy was performed in
adults with severe CP, but the statistical significance was
not tested due to the limited population. In another study
conducted on children with neurological dysfunction, parent
reports indicated no change in their children’s quality of life
at both 6 and 12 months post-G-tube insertion (18). There
are also studies investigating the depression and anxiety
levels of the caregivers of children with CP. However, there
are no studies on the same issue regarding the caregivers of
children with non-oral feeding.

Likewise, despite some studies on the relationship between
gross motor function and feeding ability, there is no study
investigating the motor functional level and quality of life
children with CP, as well as anxiety and depression levels of
caregivers according to their children’s feeding types.

This current study aimed to compare (a) motor function levels of
the children, (b) parent-reported quality of life of the children,
and (c) anxiety and depression levels of caregivers according
to the feeding types of children with CP. We hypothesized that
children with CP who fed orally would be better in terms of
motor skills and quality of life, and there would be low levels
of anxiety and depression among their caregivers.

2. METHODS

2.1. Design

This prospective cross-sectional study included 35 children
(19 males and 16 females) with CP aged between 5 tol7
years. The study was carried out at Hacettepe University
Faculty of Physical Therapy and Rehabilitation and Hacettepe
University Swallowing Disorders Application and Research
Center. Informed consent was obtained from the patients
and their parents who agreed to participate in the study.
The study did not include any intervention. Ethics committee

approval was obtained from Hacettepe University Non-
Invasive Ethics Committee (Approval number = GO18/265-
06).

2.2. Participants

Children who were diagnosed with CP, aged between
5-17 years, fed by orally or non-orally and had sufficient
cooperation to carry out the commands were included in
the study. Children with having any other accompanying
neurodegenerative diseases, and situations including having
an acute respiratory tract infection and/or complications
of enteral feeding such as malposition of the feeding tube,
perforation of the intestinal tract, infection in the tube
placement area, peritonitis that may affect the quality of life
were excluded.

Children were divided into two groups as children with oral
feeding (Group 1, n=19) and children with non-oral feeding
(Group 2, n=16). Grouping of children was made according to
the feeding type at the time of admission to the clinic.

2.3. Measures

Descriptive information including age, height, weight, gender,
and CP subtype was noted. Observational evaluation of oral
motor structures was performed. Open mouth refers to the
chronic opening of the lip seal at rest. Open bite is a type of
malocclusion, which means upper and lower incisor teeth do
not meet properly when the jaws are closed. A high arched
palate is high and narrow palate. Micrognathia is a condition
in which the jaw is undersized (19).The presence of problems
in oral structures, including the open mouth, open bite, high
palate, and micrognathia was noted as ‘present’ or ‘absent’.

The Gross Motor Function Classification System (GMFCS) was
used to classify the level of gross motor functions in children
with CP (20), and levels were based on child-initiated
movement abilities, with emphasis on sitting, displacement,
and mobility. The GMFCS uses a rating system of Level | to
Level V. Level | shows the most independent functional motor
level and Level V shows the most dependent functional
motor level.

The Gross Motor Function Measurement (GMFM) is an
observational clinical tool to evaluate the motor function of
children with CP (21). It has five basic sections that evaluate
motor function, including lying and rolling; sitting; crawling
and kneeling; standing; and walking, running, and jumping,
with a total of 88 items. Each evaluation is scored according
to the level of achieving gross motor function without
considering the quality of movement. While performing each
task in the GMFM, a physical therapist scored each evaluation
on a Likert scale between 0 to 3. 0 means ‘Does not initiate’
and 3 means ‘Completes’.

Pediatric Quality of Life Inventory (PedsQL) was used to
measure the parent-reported quality of life of children (22).
The items of the PedsQL were scored between 0 to 100,
of which 100 means “never”, 75 means “almost never”, 50
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means “sometimes”, 25 means “often”, and 0 means “almost
always”. Points are collected and divided by the number of
items filled to obtain the total score. Higher scores indicate
better health-related quality of life. Parent proxy-report
versions of PedsQL were applied and recorded as physical
health summary score (PHSS), psychosocial health summary
score (PSHSS), and total scale score (TSS).

The Turkish version of the Beck Depression Inventory (BDI),
and Beck Anxiety Inventory (BAI) were used to measure
anxiety and depression levels of caregivers of children
with CP (23, 24). The BDI scale is a tool that measures the
symptoms of depression. It consists of 21 questions that are
related to the emotional, cognitive, and motivation aspects
of the disorder. The questions are scored between 0 and
3, and the highest score is 63. Areas evaluated in BDI are
unhappiness, crying, self-blame, feeling of failure, irritability,
social withdrawal, changes in body image, indecision, weight
loss, fatigue, anorexia, insomnia, somatic efforts, and libido
reduction. The scores of 17 and above could distinguish
between depression with more than 90% accuracy. The BAI
is a self-report measure of anxiety. It has 21 items and each
one is scored on a Likert scale between 0 to 3. The total score
ranges between 0 to 63. Higher scores indicate more severe
anxiety in an individual.

Each evaluation was performed by a physical therapist
with five years of experience in the field of dysphagia
rehabilitation. All assessments were carried out in a silent
and comfortable environment. Each evaluation session took
45 minutes for each child.

2.4. Data Analysis

Power of the study was calculated via G*Power version 3.1
as a total of 34 cases with 19 for oral feeding group and 16
for non-oral feeding group as a result of two-way post-hoc
hypothesis testing with 5% type | error margin, and evaluated
using PedsQL TSS mean scores and standart deviations of
each group. Effect size was found 1.05 and the power of the
study was found 85%.

The IBM-SPSS Statistics 20 for Windows was used for
calculations. Mean (X), standard deviation (SD), minimum
and maximum values are used for continuous variables,
while number (n) and percentage (%) are used for categorical
variables. The Shapiro-Wilk test (n <50) was used to
determine whether the continuous variable averages were
distributed normally, and the non-parametric tests were
applied because the variables were not normally distributed.
Mann-Whitney U test was used to compare the continuous
variables according to the nutritional status of oral and
enteral feeding groups. A p-value of less than 0.05 was
considered statistically significant.

3. RESULTS

A total of 35 children (19 males and 16 females) were included
in the study. Group 1 consisted of children with full oral feeding

(n =11, 31.4%) and children with liquid-restricted oral feeding
(n=8,42.1%). Group 2 included children with nasogastric tube
feeding (n =6, 17.1%) and children with g-tube feeding (n = 10,
28.6%). The mean duration of feeding with nasogastric tube
in group 2 was 7.66 * 3.26 months and the mean duration
of feeding with g-tubes was 36.9 + 30.8 months. Descriptive
information is shown in Table 1. There was no difference in
age, height, and weight between groups (p > .05).

Table 1. Descriptive information of children

Group 1 Group 2
Children with Oral Feeding Children with Non-oral
(n=19) Feeding
(n=16)
XtSD min-max X+SD min-max

Age (year) 8.47 (3.63) 5-17 8.19(3.19) 5-16 947
Height (cm) | 114.21(22.60) | 77-165 | 104.44(20.20) | 76-140 | .389
Weight (kg) 20.29 (9.23) 8-48 20.75(10.25) | 6.5-43 921

There was a significant difference between group 1 and group 2
in terms of sub-type of CP, GMFCS levels, and observational oral
motor evaluation results (p <.05). The information regarding the
sub-type of the CP, GMFCS levels and observational oral motor
evaluation results are presented in Table 2.

Table 2. Comparison of CP sub-type, GMFCS levels and oral structural
evaluation.

Group 1 Group 2
Children with Oral Children with Non-oral

Feeding Feeding

(n=19) (n=16)
CP sub-type n % n %
Quadriparetic 4 21.1 13 81.3
Diparetic 3 15.8 1 6.3
Hemiparetic 9 474 1 6.3 o1*
Choreo-athetotic 2 10.5 1 6.3
Dystonic 1 53 0 0.0
GMFCS n % n %
Level | 7 36.8 1 6.3
Level Il 5 26.3 1 6.3
Level Il 2 10.5 1 6.3 .004*
Level IV 2 10.5 0 0.0
Level V 3 15.8 13 813
Oral structural
evaluation " % " %
Open mouth 11 57.9 16 100 .003*
Open bite 9 47.4 16 100 .001*
High palate 2 10.5 7 43.8 .025%
Micrognathia 1 5.3 1 6.3 .900

* p<0.05; Abbreviations:CP: Cerebral Palsy, GMFCS: Gross Motor Functional
Classification System.

A significant difference was found between groups regarding
the GMFM scores of children (p < .05). Children in group 2
had lower scores in all sub-scores and total scores of the
GMFM compared to group 1 (Table 3). There was also a
statistically significant difference in parent-reported quality
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of life of children between groups (p < .05). The parent-
reported PSHSS, PHSS, and TSS scores of group 1 were higher
than group 2 (p < .05). No difference was found between
groups in terms of the anxiety levels of the caregivers (p >
.05). Depression levels of caregivers in group 2 were higher
than in group 1 (p < .05).

Table 3. Comparison of GMFM, PedsQL, BAl and BDI means.

Group 1 Group 2
Children with Oral Feeding Children with Non-oral
(n=19) Feeding
(n=16)
X+SD Min-Max X+SD Min-Max
GMFM
Lying & 87.72£25 0-100 46.32428.47 | 13.73-100 | .00**
rolling
Sitting 80.09£31.56 0-100 21.87+35.20 0-100 .00**
Crawling & | 72.06£38.36 0-100 14.88+34.12 0-100 .00**
kneeling
Standing 65.85£38.32 0-100 14.58+33.74 0-100 .00%*
Walking, 55.77436.65 0-95.83 11.89+29.43 0-100 .001*
running &
jumping
Total 72.30+32.64 0-99.17 21.91+31.05 | 2.75-100 | .001*
PedsQL
PHSS 62.99+28.74 12.5-100 27.54423.34 0-84.38 .001*
PSHSS 72.81+18.47 | 21.67-93.33 | 60.52+19.77 0-83.33 .037*
TSS 69.39£19.81 | 18.48-93.48 | 49.05+18.85 0-80.43 .003*
BAI 9.637.78 0-28 14.25+10.86 0-41 135
BDI 9.4249.22 1-39 17.5619.96 3-41 .006*
*p<0.05;, **p<0.001; Abbreviations: GMFM: Gross Motor Function

Measurement, PedsQL: Pediatric Quality of Life Inventory, PHSS: Physical
Health Summary Score, PSHSS: Psychosocial Health Summary Score,
TSS: Total Scale Score, BAI: Beck Anxiety Inventory, BDI: Beck Depression
Inventory.

4. DISCUSSION

The current study shows that children with CP who had non-
oral feeding had lower motor functional levels and lower
quality of life compared to children who had oral feeding, as
well as their caregivers reported higher depression scores.

The demographics including age, height, and weight were
similar in groups, which strengthens our study to be able
to compare the groups. It was reported that malocclusion,
open bite, and biting reflex were more commonly seen
in children with CP (25), and the possible reasons were
reported as neurological conditions of the children, head
hyperextension at rest, atypical swallowing, using pacifiers,
and thumb sucking habits (26, 27). Additionally, our study
results showed that the prevalence of oral motor structural
problems regarding the presence of open mouth, high palate
and open mouth were higher in children with CP who had
non-oral feeding. It may be explained by the increased
neurological impairments of these children. Children with
non-oral feeding in our study were mostly quadriparetic CP
and children with oral feeding were mostly hemiparetic CP.
When neurological impairment increased, optimal control
of head, neck, and trunk muscles could not be maintained.

Therefore, poor or inadequate control and accompanying
kinetic problems of muscles may affect the development of
the oral region and may cause inefficient feeding. Also oral
structural problems seen more common on children with
limited mobility and motor functional skills (28, 29).

Gross motor functional levels were lower in children with CP
who had non-oral feeding compared to children with CP who
had oral feeding. Children who fed non-orally were mostly in
GMFCS level V although children fed orally were generally in
GMFCS | and II. Oropharyngeal phase problems were seen
in all children with CP at GMFCS levels Il to V. In addition,
it was found that the frequency and severity of nutritional
and feeding disorders increase as the level of GMFCS
increases as our study results (13-16, 30). Because children
with lower motor functional ability need more support in
functional activities including oropharyngeal swallowing and
feeding. Similarly, the inability to provide an adequate head
position for feeding and inappropriate head positions such
as neck hyperextension may be increasing factors related to
swallowing problems.

In terms of motor function of children in our study, the GMFM
scores were better in children who fed orally compared to
children fed non-orally as complementary to our results
regarding the GMFCS levels. In a study (14), decreased sub-
scores and total scores of GMFM are related to the presence
of oropharyngeal dysphagia. It has been shown that
approximately 70% of children with hemiparetic or diparetic
CP had oropharyngeal dysphagia and their motor function
scores were lower than children with hemiparetic/diparetic
CP who did not have any feeding problems.

In our study, majority of the children fed non-orally
were quadriparetic CP. In the current study, the highest
achievement in both groups were seen in the lying and
rolling section scores. However, children fed non-orally had
lower scores in all sub-scores and total scores of the GMFM.
In another study significant correlation was found between
trunk control and oral motor functions in children with CP
(31). Similarly, in our study, it was observed that the sitting
subgroup scores of children fed orally were higher. Namely,
the frequency of enteral feeding in other words severity of
swallowing problems increased through motor function
scores decreased. Therefore, children with poorer motor
functional levels should be evaluated in terms of possible
swallowing and feeding problems.

This study showed that children who fed non-orally had
worse parent-reported quality of life scores compared to
children fed orally. In a study on children with non-ambulant
CP, factors affecting the health-related quality of life were
reported as decreased motor functional levels and inefficient
swallowing result in enteral feeding (32). Considering
motor functional levels of children who fed non-orally, they
have worse motor control and need more support on daily
activities. They may be more dependent on their caregivers
in terms of daily activities including walking, feeding, self-
care, dressing, etc. In addition, they have worse swallowing
and feeding difficulties. These factors may decrease the
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quality of life in children with non-oral feeding. In addition,
the need for hospitalization due to surgical intervention,
economical costs, need for routine medical follow-up, risk
of infection, the necessity to change at regular intervals,
and usage of enteral feeding supplements instead of foods
could also contribute to poorer quality of life in children fed
non-orally (32). Therefore, more support should be given to
children who are fed non-orally. This result does not mean
that tube feeding in itself adversely affects quality of life for
these children and their caregivers. Even though, there may
be an improvement in quality of life after tube placement
in children by eliminating the negative consequences of
swallowing impairments (18, 33, 34). In the present study,
there are different factors contributing to the quality of life
including their neurological involvements, independency
levels, etc. in our study groups. Therefore, the study design
does not allow for interpret the findings in this way.

Anxiety and depression levels of caregivers were also
measured. It is crucial to define the anxiety and depression
levels of caregivers because caregiver compliance is
important for the success of feeding and swallowing
management. Despite no difference between anxiety levels
of caregivers, depression levels of caregivers of children with
non-oral feeding were higher than caregivers of children with
oral feeding. Arslan et al. found a relationship between the
feeding type of the children with CP and the anxiety levels
of the parent’s (35). Caregivers of children with feeding
disorders spent more than half an hour and more than three
hours a day for a single meal (16). Therefore, feeding sessions
become dominant in the daily life of caregivers. In addition,
children with CP need more care than healthy children
due to complex health needs requiring multidirectional
problems, hospital visits and follow-ups (36). Therefore,
caregivers of children with CP had limited social life (37).
In a study, it was reported that the dysphagia problem of
children with neurological involvement negatively affects the
main activities of daily life and health-related quality of life
of caregivers (38). In addition, having children who are fed
non-orally may increase the need of care for children with CP,
thereby depression symptoms of caregivers of children with
non-oral feeding may be higher.

There are also some limitations in the current study. The
analysis could also be performed between subgroups
if the number of participants will be increases. Thus,
different groups including children fed by nasogastric tubes,
gastrostomy tubes, etc. could be arranged and intergroup
differences between parameters could be examined. Also in
our study, the age range of children with CP was wide which
may affect the of quality of life, perspective, and responses of
parents depending on the age of the child. In future studies,
different age groups can be formed, and the difference
between feeding type and motor skills also quality of life
of children and caregivers can be observed. Also, enteral
feeding can be observed in certain time periods. Thus,
differences and changes in motor functions and quality of life
can be shown. Also, other conditions that could affect the
anxiety and depression status of parents including parents’

history of anxiety/depression, and medication use were not
investigated in the present study.

5. CONCLUSION

The study concluded that children with CP who had non-
oral feeding had lower motor functional levels and lower
quality of life compared to children who had oral feeding, as
well as their caregivers reported higher depression scores.
Therefore, children with lower motor functional levels should
be supported and followed closely by both theirselves and
their caregivers.
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ABSTRACT
Objective: This study aimed to examine Major Depressive Disorder (MDD) patients with or without attempted suicide history for inflammation
parameters.

Methods: The study included 287 participants, 187 had MDD diagnosis (87 patients with a suicide attempt, 100 patients without suicide
history) and 100 healthy. All participants were subjected to Beck Depression Inventory (BDI).

Results: Mean BDI score of MDD patients with suicide attempts was higher than the other two groups (p<0.01). Compared to the healthy
controls, MDD patients with suicide attempts had significantly higher white blood cell and neutrophil levels (p=.007, .001; retrospectively).
Hematocrit, erythrocyte and PCT value, which represents the percentage of platelet in blood, was significantly lower in MDD patient group with
suicide history than in the control (p=.036, .016, .002; respectively). Neutrophil/lymphocyte ratios and monocyte/lymphocyte ratio values were
significantly higher in MDD patients with suicide attempts compared to the ones without suicide history (p=.003, .022; respectively). On the
other hand, no difference was found among the study groups for the platelet/lymphocyte ratio (p=.590).

Conclusion: The present study indicated that certain inflammatory parameters could be used to predict suicide risk in MDD. More detailed

studies are needed to better elucidate the associations of inflammatory processes with MDD and different stages of suicide behavior.

Keywords: Major depressive disorder, suicide, inflammation, neutrophil/lymphocyte ratio, monocyte/lymphocyte ratio.

1. INTRODUCTION

Suicide; intentional termination of one’s own life. Suicidal
behavior consists of thinking, planning, attempting and
committing stages (1). Committed suicides are among the
leading causes of death all of the world. The World Health
Organization (WHO) reports that about 800.000 people die
of suicide each year (2). It was shown that genetic, biological,
neurobiological factors, familial factors, personality traits,
age, gender, culture, psychiatric diseases, psychosocial stress
factors play role in suicide etiology (3). Of psychiatric diseases,
major depressive disorder (MDD) has been reported to have
an increased risk for suicide (4).

It has been shown that inflammation begins with an
altered balance of neurotransmitters in the brain and the
suppression of the brain in psychiatric illnesses (5). It has
also been detected that inflammation and immune system
abnormalities play roles in both MDD (6) and suicide (7)
pathophysiology. Leukocytes which could be evaluated by
simple blood tests (neutrophil, lymphocyte, eosinophil,

monocyte, basophil), red blood cell distribution width (RDW)
are considered new markers for evaluation of systemic
inflammatory response (8,9). Neutrophil/lymphocyte
ratio (NLR), monocyte/lymphocyte ratio (MLR), platelet/
lymphocyte ratio (PLR) are chronic inflammation markers
that can be easily calculated and examined retrospectively.
NLR, PLR and MLR are regarded as highly informative in
showing chronic low-grade inflammation (10). NLR, PLR and
MLR values have been studied in many psychiatric disorders
such as psychotic disorder, bipolar disorder, alcohol and
substance use disorders as well as systemic diseases (10-14).

A limited number of studies were conducted in the literature
to evaluate NLR and PLR in MDD with/without suicide attempt
(15-17) Fewer studies examined MLR value in psychiatric
diseases (18-20). On the other hand, there is no study
investigating NLR, MLR, PLR, leucocyte and RDW together. In
our study, MDD patients with and without suicidal attempts;
It was established with the hypothesis that parameters such
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as NLR, PLR, MLR, which are indicators of chronic low-grade
inflammation, may be different from healthy controls. It is
thought that all this information should be taken into account
in the treatment planning, clinical evaluation and evaluation
of complications that may occur. Based on this, we aimed
to examine the inflammation values of MDD with/without
suicide, such as NLR, PLR, MLR, RDW and leukocyte cell
distribution levels, which are easy to calculate and evaluate
by comparing with healthy controls.

2. METHOD

2.1. Study Design

This cross-sectional, descriptive study was conducted with
patients who applied to Tokat State Hospital and Fethi Sekin
State Hospital Outpatient Clinic between 01.05.2020 and
31.12.2020, who were being treated with the diagnosis of
MDD according to DSM-5 diagnostic criteria, and a healthy
control group. This study was approved from the Elazig
Fethi Sekin State Hospital Ethics Committee (Number:
97132852/050.01.04; Date: 13.04.2020).

2.2. Participants

Patients with general condition addiction, chronic disease
requiring medical treatment, mental retardation, alcohol/
substance use disorder, other psychiatric diagnoses
according to DSM-5 diagnostic criteria (such as bipolar,
psychotic disorder), illiterate individuals were excluded
from the study. Records of about 300 MDD patients were

Table 1. The participants’ sociodemographic characteristics

surveyed for the study. Forty individuals were excluded since
they had a manic attack. Of the remaining 270 patients, five
were excluded because of substance use, 15 were excluded
since they had psychotic type depressive disorder, and 25
were excluded since they did not fill the forms in the clinic
where they were being treated as inpatients. Thus, the study
included 100 MDD patients without an attempted suicide
history and 87 MDD patients with suicide attempted. The
patients included in the study were patients who applied for
treatment for the first time, and their blood tests were taken
for routine control purposes before the treatment started.
The healthy control group was among those who applied
to the psychiatry outpatient clinic for general psychiatric
examination, psychiatric evaluation before job application,
military examination and counseling; according to the
DSM-5 diagnostic criteria, individuals without psychiatric
disease and who met the inclusion criteria were selected.
100 healthy controls who did not have any psychiatric
disease demanding treatment and who had matching such
as gender distribution, marital status and education level
with the patient groups were included as the healthy control
group. The diagnosis of additional medical disease and
accompanying psychiatric disorder was excluded by clinical
examination, patient and patient relatives’ statements,
hospital records, and previous medications and diagnoses
from the medulla pharmacy system. The hospital records and
e-pulse system were analyzed in terms of whether all MDD
patients who said they had attempted suicide or not. Those
with signs of self-mutilation and intentional self-harming
behaviors were excluded from the study. The participants’
characteristics are presented in Table 1.

MDD patient group without

attempted suicide history

MDD patient group with
attempted suicide history (n=87)

Healthy control group
(n=100) n(%)

(n=100) n(%)

n(%)

Age (Mean1SD) 41.92+15.53° 30.23+12.26° 33.78+12.17° <0.001*
Gender(Female/Male) 51/49 (51/49%) 51/36 (59/41%) 41//59 (41/59%) 0.053
Marital status 45/45/10 40/41/6 42/48/10

Married/single/separated (45/45/10%) (46/47/7%) (42/48/10%) 0.122
Living place 48/52 46/41 51/49

Central town/village (48/52%) (53/47%) (51/49%) 0.610
Educational level

Primary school graduate 25 (25%) 24 (28%) 23 (23%)

High school graduate 40 (40%) 37 (42%) 42 (42%) 0.240
College graduate 35 (35%) 26 (30%) 35 (35%)

Economic status 3/96/1 2/83/2 1/99/0

Low/moderate/high (3/96/1%) (2/96/2%) (1/99/0%) 0.089
Previous suicide attempt 0/100 87/0 0/100

Yes/no (0/100%)* (100/0%)° (0/100%)* <0.001*

None of the participants had any additional medical conditions needing treatment. None of the participants had alcohol/substance use. Values in the table
are given as n (%). One-way analysis of variance was used. (abc): The means with the same letter on the same line are not significantly different. *p< .05.
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2.3. Data Collection Tools

All participants’ demographic data form and Beck Depression
Inventory (BDI) scores were recorded during the first
psychiatric interview. Then, fasting whole blood counts were
performed. The blood parameters of the patient group were
determined before medical treatment began.

Sociodemographic data form: This form included
demographic data such as age, marital status, education level
and clinical questions such as the presence of a suicide in the
past, treatment history in a psychiatry clinic as an inpatient,
a psychiatric disease in the family requiring treatment and
alcohol or substance use.

Beck Depression Inventory (BDI): It is used to determine the
depressionrisk, as well as the level and intensity of depressive
symptoms. It is a 21-question, self-reporting scale, and each
item is graded by points between 0 and 3. These forms are
applied to all patients hospitalized with the diagnosis of MDD
during the first psychiatric interview (21).

2.4. Statistical Analyses

SPSS for Windows 19 software (IBM SPSS Statistics 19,
SPSS inc., an IBM Co., Somers, NY) was used to analyze the
data obtained from the participants. Data are expressed as
mean + standard deviation, median, quartile 1, quartile 3 or
frequency and percent. In order to gain information about
the general characteristics, descriptive analyses, frequency
and percent distributions, and mean * standard deviation
were calculated. Data of continuous variables were given as
mean = standard deviation, while those of categorical ones
were expressed as n (%).

Power analysis was performed to determine the sample size
of the study. For this purpose, the G*Power (Foul, Erdfelder,
Lang and Buchner. 2007) program was used. The minimum
sample size was calculated as 5% tolerance and 95% range
of confidence for an effect size of 0.54. In total, at least 80
participants were calculated for each group.

Qualitative variables were demographic data. In addition,
the presence of diagnosed psychiatric disease in the family,
smoking or alcohol use, and additional medical conditions
were other qualitative variables in the study. Cross-table
and Chi-square tests were used to evaluate the relationships
between the qualitative variables. Quantitative variables
were BDI and whole blood counts. Independent sample t
test or one way analysis of variance were used to compare
the continuous normal data between/among groups. Mann
Whitney U test or Kruskal Wallis test was used to compare
the continuous non-normal data between/among groups.
Normal — data are: hemoglobin, hematocrit, platelet,
erythrocyte, monocyte, RDW and PCT. Non—Normal data are:

white blood cell, neutrophil, lymphocyte, RDW-SD, RDW-CV,
Eosinophil, basophil, NLR and PLR. Pearson correlation
coefficient was used for correlation between variables. p
values less than 0.05 were considered statistically significant.

3. RESULTS

3.1. Participants’ Characteristics

Atotal of 287 individuals (187 MDD patients and 100 healthy).
MDD group were divided into two groups with and without
suicide attempt history. The average age was 41.92+15.53
years in the MDD group without an attempted suicide
history, 30.23+12.26 years in MDD with suicide attempt
history, and 33.78+12.17 years in the healthy control (p<
.001). There were no differences among the study groups for
gender distribution, marital status, living place, educational
level and economic status. The patients’ characteristics are
presented in Table 1. None of the participants used alcohol,
and smoking levels were similar (p> .05). Methods of suicide
used by MDD patients with suicide attempts were taking
drugs by 79 individuals (90.8%), using sharp objects by five
individuals (5.7%), hanging by two individuals (2.3%), and
jumping from height by one individual (1.1%).

3.2. The Results of Quantitative Variables

BDI scores of the MDD with a suicide attempt were
significantly higher than the patient group without a
suicide attempt and healthy control groups (p< .001). In
terms of laboratory parameters, hemoglobin, platelet and
lymphocyte levels were not different among the study
groups (p= .483, .917, .695; respectively). Hematocrit,
erythrocyte and PCT value which represents the percentage
of platelet in blood were lower in MDD patient group
with suicide history than the control group (p=.036, .016,
.002; respectively). Compared to the controls, MDD with
suicide attempts had significantly higher white blood cell
and neutrophil levels (p= .007 and .001). Monocyte level,
on the other hand, was significantly higher in MDD with
suicide attempts compared to the ones without suicide
attempts (p= .014). Basophil and standard deviation of
RDW-SD were significantly higher in both patient groups
(p<0.001 and .002). In addition, compared to the patient
group without suicide attempt, MDD with suicide attempt
had significantly higher NLR and MLR, while PLR was not
different (p=.003, .022 and .590). No correlation was found
between the depression scale used for the patients and any
of the laboratory parameters studied (Table 2).
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Table 2. The results of quantitative variables

MDD patient _gl:oup Yvithout MDD patient .gl:oup Yvith e e

attempted suicide history attempted suicide history (n=100)

(n=100) (n=87)
BDI 20.1619.40° 27.42+10.56° 8.1416.12¢ <0.001*
Hemoglobin 14.12+1.61 13.81+1.92 14.01+1.82 0.483
Hematocrit 41.4614.34% 40.35.15° 42.0814.77° 0.036*
Platelet 252.88t71.94 256.97+79.5 256.18+65.54 0.917
Erythrocyte 4.87+0.5%® 4.78+0.54° 4.99+0.51° 0.016*
Monocyte 0.55+0.22° 0.68+0.34° 0.58+0.37* 0.014*
RDW 15.05+2,55% 16.82+0.55° 13.35£2.43¢ <0.001*
PCT 0.230.06* 0.21+0.06° 0.24+0.06° 0.002*

Median value Median value Median value P
White blood cell 5.96-9.43% 7.0-10.9° 6.8-9.8° 0.007"*
Neutrophil 3.28-5.56% 4.11-7.54° 3.7-7.0° 0.0017*
Lymphocyte 1.76-2.76 1.54-2.79 1.6-2.56 0.695*
RDW-SD 39.8-44.5° 40.3-44.2° 39.0-43.0° 0.002"*
RDW-CV 12.8-13.9° 13.1-15.0° 12.5-13.7° <0.001**
Eosinophil 0.08-0.27° 0.05-0.21° 0.07-0.2° 0.001"*
Basophil 0.03-0.07° 0.04-0.08° 0.01-0.03° <0.001"*
NLR 1.83 (1.39-2.6)? 2.46 (1.69-3.96)° 2.26 (1.54-3.46) 0.003"*
PLR 111.21 (86.98-147) 125.79 (81.65-157.5) 117 (95.78-155.32) 0.590%

Abbreviations used in the table: BDI: Beck’s depression inventory, RDW: Red blood cell distribution width, PCT: Platelet Crit, NLR: Neutrophil/lymphocyte ratio,
PLR: Platelet/lymphocyte ratio. Values in the table are given as MeanzStandard Deviation. A Kruskal Wallis test was used. For others, one-way analysis of
variance was employed. (abc): The means with the same letter on the same line are not significantly different. *p< .05.

4. DISCUSSION

Inthis study, NLR, PLR, MLR, RDW and leucocyte levels of MDD
with attempted suicide history were evaluated by comparing
with MDD without suicide history and with controls.

NLR, whichisanindication of chroniclow-grade inflammation,
was higher in MDD with suicide history compared to the
ones without suicide history. Similar to our findings, a study
in the literature found higher NLR levels in patients with
suicide attempts compared to the controls. In that study,
there was no difference between the MDD patients with/
without suicide attempts for NLR levels (15). There are
conflicting results in the studies dealing with NLR levels in
major depressive patients (16,22,23). In a meta-analysis,
NLR levels of major depressive patients were reported to be
higher than the healthy controls, but whether the patients
were receiving treatment was not mentioned (24). In another
study, 27 MDD with attempted suicide were compared
with 26 patients without attempted suicide history, and no
difference was found between the two groups for NLR and
PLR levels (19). In our study; however, blood parameters of
MDD with or without suicide attempts were evaluated before
the treatment started. Our findings revealed that irrespective
of receiving treatment, the NLR level of MDD with suicide
attempts was higher than the healthy controls. On the other
hand, the NLR level of the patients without suicide attempts
was not different from the healthy controls. Although the
exact cause-effect relationship was not fully elucidated, it
was reported that peripheral inflammation could play role in

suicide etiology (4,15,24). Our results seem to support this
finding.

There are limited studies in the literature dealing with
monocyte values and MLR in psychiatric diseases
(5,19,25,26). Higher MLR were reported in schizophrenia and
bipolar disorder-manic episode (26). Another study in which
monocyte/lymphocyte ratios were examined in different
periods of schizophrenia patients revealed that MLR were
higher in both remission and relapse periods (19). In a study
with bipolar disorder patients, higher monocyte/lymphocyte
ratios were reported in the manic episode (25). In the
only study, which evaluated MLR in patients with suicide
attempts, the medical records of adolescents who attempted
suicide were examined retrospectively. As a result, patients
with suicide attempts were found to have higher MLR levels
compared to healthy controls. In the same study, NLR was
found to be high in patients with suicide attempts. In our
results, the monocyte value was higher in MDD patient
group with a suicide attempt compared to the group without
a suicide attempt. Also, MLR levels were elevated in MDD
with suicide attempts, which is similar to the study in the
literature (5). In the present study, increased monocyte and
MLR levels observed only in MDD with attempted suicide
history could be due to the suicide attempt/thinking rather
than due to depressive disorder. Hence, these parameters,
which are an indication of peripheral inflammation, could be
used as a predictor for suicide.
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It is a parameter, which is inexpensive, easily-evaluated, and
is an indicator of chronic inflammation, and fewer studies
were conducted on PLR (5,26-28). No difference was found
in our study for PLR between the MDD groups with / without
suicide history compared to the healthy control group. In a
study, in which patients with suicide attempts were evaluated
retrospectively, the PLR levels of the patients were found to
be higher than those of healthy controls (5). Findings similar
to ours were observed in a study with adolescents in which
the PLR level of depressive disorder patients was not different
from that of healthy controls (26). In a study PLR was higherin
MDD than the control (27). Higher PLR levels were also found
in depressive disorder patients with psychotic character
in a study evaluating the NLR and PLR parameters in MDD
patients (28). PLR was examined in a limited number of
studies in patients with suicide attempts (5), and the results
obtained in MDD patients were contradictory, as mentioned
above (26-28). In our results, NLR and MLR values were found
to be more important in predicting the risk of suicide than
PLR value. Although these results contribute to the literature,
it is important to support the results with further studies.

Of the leucocyte levels evaluated in the present study, the
lymphocyte level was not different among the study groups.
White sphere values were high when compared to healthy
controls in the suicide group, and basophil value was high
in both patient groups. It was found in the present study
that RDW-SD, not much encountered during the literature
review, were higher in both patient groups. RDW-CV, red
blood cell distribution correlation coefficient value was high
only in patients with a suicide attempt. RDW-SD value is the
most examined parameter in the studies conducted in the
literature. In a study, the RDW-SD value was been reported
as an indicator of high mortality in trauma-accidents,
neurological, psychiatric diseases, and in general population
(29). In another study, RDW value was shown to be associated
with mortality without distinction as RDW-SD or RDW-CV
in the general population (30). Higher RDW values were
observed in depressive disorder patients. In the same study,
lower hemoglobin and hematocrit values were observed for
depressive disorder patients. Based on this finding, it was
suggested that MDD patients carry risks for all three types
of anemia (31). In another study, RDW values were found
to be high and hemoglobin and hematocrit values were low
in unipolar depressive disorder patients. With this result,
depressive disorder patients were shown to be risky for
anemia. In our results, depressive disorder patients were
shown to be risky for anemia (32). Although RDW values
were high in our results, hemoglobin values did not differ
between groups. Hematocrit value, on the other hand, was
found to be lower only in patients with suicide attempts
than healthy controls. Similar to the value of hematocrit, the
value indicating the percentage of erythrocyte and PLT (PCT)
was also calculated to be low only in the group with suicide
attempts when compared to healthy controls. Together, these
findings all together would imply that anemia risk is higher in
depressive disorder patients with attempted suicide history
or that suicide risk could be higher in anemic patients.

In many studies in the literature, the BDI scores of patients
with depressive disorder who attempted suicide were
found to be higher than the group without suicide attempt
(15,33,34).

Similarly, in our results, the BDI scores of the patients who
had attempted suicide were much higher. It was an expected
result that patients with suicide attempts were more
depressive symptoms.

Our findings should be evaluated with some limitations.
These are the retrospective nature of the study and relatively
small patient populations. The diagnosis of MDD was made
according to the DSM-5, and a clinical examination was
performed by senior psychiatrists. But structured psychiatric
assessments, such as the SCID-5, were not performed.
In addiction, don’t knowing the factors that may affect
hematological parameters such as smoking., eating habits,
body mass index and exercise status is also a limitation. Also,
the limitations of our study include not examining the cases
who attempted suicide more than once as a separate group,
not examining the relationship between the suicide method,
BDI scores and inflammation factors, and not specifying
the duration of the suicide attempt. Besides, the lack of
parameters such as C-reactive protein and inflammatory
cytokines could be considered as other limitations. The
fact that the study was conducted during the pandemic
period can also be counted among the limitations as it may
affect psychiatric applications. These limitations prevent a
generalized interpretation of our results.

CONCLUSION

Our study is the first to examine peripheral inflammatory
parameters in MDD patients with and without suicide
attempt. It was found in the present study that irrespective
of attempted suicide history, peripheral inflammation
parameters were elevated in major depressive patients. NLR
and MLR were higher in MDD patients with attempted suicide
history compared to the ones without suicide attempts.
Similarly, monocyte value was higher in MDD patients with
attempted suicide history compared to the ones without
suicide attempts. Although basophile and RDW-SD levels
were elevated in MDD patients regardless of with or without
suicide attempt, RDW-CV, white sphere and neutrophil
values were high only in patients with suicide attempts. Also,
PDW was found to be much higher in patients with suicide
attempts. When all these results were evaluated together, it
was considered that some peripheral inflammation markers
might be used as a predictor of suicide in patients with
major depressive disorders. In order to expand our results,
further studies are required in larger sample groups, in which
inflammation indicators such as CRP are also evaluated,
and the relationship between the suicide method and
inflammation factors is examined.
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ABSTRACT

Obijective: The use of multiple medications in cancer patients is unavoidable; thus, adverse drug-drug interactions are frequent. This study aims
to assess the prevalence of potential drug interactions in oncology patients visiting the outpatient chemotherapy unit.

Method: Demographic and health-related information of patients visiting an outpatient chemotherapy unit was recorded using a pre-prepared
form. A comprehensive list of all concurrently used medications was compiled and checked for interactions with the Micromedex online drug
interaction tool.

Results: A total of 179 adult patients were included. We recorded an average of 9.3 drugs per patient with 79 patients using more than 10 drugs.
A total of 1671 drugs including 303 chemotherapeutic agents were assessed for drug-drug interactions. A total of 374 interactions, of which
203 were significant, were recorded in 118 (65.9%) patients with an average of 3.2 interactions per patient. Only 46 major interactions were
recorded for anticancer agents. Cyclophosphamide (n=13) and cisplatin (n=12) were involved in most interactions. The number of interactions
correlated with the number of drugs used (p=.001) and the presence of comorbidities (p=.002). The presence of comorbidities increased the
risk of interaction by 1.21 (p=.04). Recorded side effects were not correlated to drug interactions.

Conclusion: Medication review in cancer patients is essential in establishing all medications used by patients. Routine assessment in terms of

-

potential drug interactions and evaluation of these interactions by a qualified pharmacist may help in optimizing patient outcomes.
Keywords: Cancer patients, Antineoplastic agents, Drug-drug interaction, Side effects, Polypharmacy.

1. INTRODUCTION

Cancer is a major life-threatening condition with a high
rate of mortality and morbidity and increasing prevalence
around the world. The treatment of cancer involves the use
of highly toxic medications with low therapeutic index and
serious adverse effects. The rate of drug-related problems is
high in cancer patients due to the concurrent use of many
drugs. These drugs are used for cancer treatment, side
effect management, palliative and supportive care, and
comorbidity treatment. Drug-drug interactions make up an
important part of the drug-related problems seen in these
patients (1,2).

There are different forms of drug interactions. These
interactions can be with food, disease, laboratory analysis
and other drugs. Drug-drug interactions can lead to changes
in the therapeutic effects or adverse effects of drugs. The
outcome of interactions is variable. Outcomes are often
clinically insignificant, occasionally beneficial or harmful
(3,4). Clinically significant interactions are those that

have negative impact on patient outcomes (3) which are
estimated to be between 3% and 20% (4). Drug interactions
can lead to an increase in side effects already present with
cancer medications (5). Assessment of drug interactions is
fundamental in cancer patients for optimal management
of pharmacotherapy. A systematic review of patients’
medications at the beginning and with any change in regimen
is necessary to prevent interactions (5,6).

The number of drugs used by a patient is an independent
factor that increases the risk of drug interactions (7,8).
Approximately, at least one drug-drug interaction may be
present in the majority of the patients undergoing treatment
for cancer. Some of these interactions may require medical
intervention. Most potential drug-drug interactions are not
detected or prevented due to the inefficient professional
relationship between pharmacists and other health care
providers. The most common consequences of interactions
are gastrointestinal toxicity, QT prolongation, and central
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nervous system depression. Most interactions are reported
to involve unavoidable supportive care medications including
antiemetics, analgesics and steroids. The combination of
these medication increases the risk of interactions (6,9-11).

In oncology, the main function of a pharmacist is to conduct
a comprehensive medication review to prevent drug-related
problems. The integration of clinical pharmacy services in the
care of oncology patients optimizes therapeutic outcomes by
improving medication appropriateness, reducing adverse
drug events, increasing patient satisfaction, and reducing
health expenditure (1,10,12)

This study aimed to determine the rate and significance
of potential drug-drug interactions between concurrently
used medications by cancer patients visiting the outpatient
chemotherapy unit. And also to assess the rate of
chemotherapy-related side effects and their relation to
potential drug interaction.

2. METHODS

This prospective study was carried out in the outpatient
chemotherapy delivery unit of Medipol Mega university
hospital between January and April 2017. Ethics approval
was obtained from Istanbul Medipol University Non-Invasive
Clinical Trial Ethics Committee with Reference No: 18/2017
before the commencement of the study.

Adult cancer patients visiting the unit for treatment, who
gave consent, were included in the study. The patients’
demographics and health-related data including primary
cancer site, the presence of comorbidities, and home
medications were recorded using a pre-prepared form by 5%-
year pharmacy students. Treatment protocols administered
in the unit during the patients’ visits were recorded from
the unit’s patient records. Under the supervision of a
clinical pharmacist, a comprehensive list of all medications
used by each patient was compiled and checked for
clinically significant potential drug-drug interactions using
the Micromedex online drug interaction checker (Access
date: January — April 2017). Interactions were classified as
contraindicated, major, moderate, minor, and unknown.
Contraindicated and major interactions were considered
significant interactions. Treatment-related side effects
experienced by patients were also recorded and classified
based on Common Terminology Criteria for Adverse Events
(CTCAE) v5.0. These side effects were compared with major
interactions involving chemotherapy agents and the possible
significance of interactions were assessed.

Statistical analysis was done with SPSS 22.0 (Statistical
Package for the Social Sciences) program. Spearman test
and Pearson test were used to analyse correlations between
numerical data and categorical data respectively. A logistic
regression test was done to predict clinical risk factors.
The results with p<.05 in the 95% confidence range were
considered significant.

3. RESULTS

A total of 179 patients were included in the study. The
majority of the patients were female (n=97, 54.2%). We
classified our patients into three groups based on their
ages (13). Most patients were in the 31-60 age group. The
mean age was 55.8 + 14.6. Some patients (n=81) reported
having at least one comorbidity. Only four of these patients
reported not using any medication for their comorbidities.
The most common comorbid diseases reported were
hypertension (n=35), diabetes (n=29) and hyperlipidemia
(n=12). Demographic and health-related data of patients and
distribution of interactions are given in Table 1.

Table 1. Demographic data of patients and distribution of interactions

Patients

Demographic Patients with . Total
details interactions . wnhogt n (%)
interactions
Gender Male 54 28 82 (45.8)
Female 64 33 97 (54.2)
Age 18-30 6 1 7(3.9)
30-60 58 38 96 (53.6)
>60 54 22 76 (42.5)
Comorbidities None 58 40 98 (54.7)
At least 1 60 21 81 (45.3)
Number of <5
medications used 8 23 31(17:3)
6-10 42 27 69 (38.5)
>10 68 11 79 (44.2)
Presence of side None 130
effects 7 > (72.6)
At least one 39 11 49 (27.4)

Minor Contarindicated
7% 1%

Moderate
39%

Figure 1. Types of interactions

The most common cancer sites were breast (C50) (n=49),
lung (C35) (n= 37), and colon (C18) (n=15). At least one-
cite metastasis was present in 24 patients. During their
visits, most patients (n=163) received chemotherapy drugs
while 16 patients received only palliative medications. The
most received chemotherapy agents were paclitaxel (n=35),
trastuzumab (n=27) and carboplatin (n=22). Cancer-related
data and distribution of interactions are given in Table 2.
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Table 2: Patient and interaction distribution based on primary cancer type.

Sex Total nL'meer \EENENN Comorbidity g % g § = § o, = = 5 =
© of patients € S E 0 o 25 c o C T =
= = == 23 €5 S8s LES
£ = o LE® 2¢& L B8R
g @ ® c 2 cg2 -g =3 ER g
= g €5 go° 5= Vg £SeE
o < < © =

Gastric C16 2 2 4 2.2 4 0 3 1 7.3 2.0 1 1 0
Colon C18 9 6 15 8.4 12 3 7 8 10.5 2.2 25 11 0
Rectal C20 4 1 5 2.8 4 1 2 3 10.8 2.2 27 14 0
Liver C22 3 2 5 2.8 4 1 3 2 11.2 1.4 19 17 1
Pancreas C325 2 2 4 2.2 3 1 1 3 11.3 2.0 3 2 0
Lung C35 26 11 37 20.7 33 4 20 17 10.7 1.8 99 56 6
Breast C50 3 46 49 27.4 37 12 29 20 7.4 1.5 83 40 15
Ovary C56 0 8 8 4.4 7 1 5 3 8.5 1.9 9 7 2
Prostate C61 6 0 6 33 6 0 2 4 8.3 1.5 13 7 2
Testis C62 3 0 3 1.7 3 0 3 0 7.7 2.0 1 1 0
Kidney C64 1 2 3 1.7 3 0 0 3 8.0 1.0 4 1 0
Brain C71 3 3 6 33 6 0 4 2 6.8 1.7 1 1 0
NHL C85 5 0 5 2.8 5 0 2 3 12.8 2.6 15 8 7
MM C90 1 2 3 1.7 3 0 2 1 10.0 1.3 15 8 2
AML €92 2 2 4 2.2 4 0 1 3 9.5 1.0 18 8 0
Others 12 10 22 12.4 21 1 14 8 82.8 9.3 41 21 9
Total 82 97 179 100 155 24 98 81 - - 374 203 44
AML — acute myelomonocytic leukemia; MM — Multiple myeloma; NHL — Non-Hodgkin lymphoma
Table 3. Major drug-drug interactions involving agents used for cancer treatment
Chemotherapy drug Interacting drug (n) Frequency (44) Outcome of interaction
Cyclophosphamide Allopurinol 6 Increase in cyclophosphamide toxicity
Doxorubicin 6 Increase in cardiomyopathy risk
Hydrochlorothiazide 1 Increase in cyclophosphamide effect and myelosuppression
Cisplatin Furosemide 10 Increase in nephrotoxicity and ototoxicity risk
Vinorelbine 2 Increase in granulocytopenia risk
Doxorubicin Aprepitant 5 Increase in doxorubicin effect
Dexamethasone 3 Decrease in doxorubicin effect
Methotrexate Trimethoprim 1 Increase in methotrexate toxicity
Paclitaxel Levonorgestrel 1 Increase in paclitaxel toxicity
Pazopanib Lansoprazole 1 Reduction in pazopanib bioavailability
Calcium Carbonate 1 Reduction in pazopanib bioavailability
Magnesium Hydroxide 1 Reduction in pazopanib bioavailability
Pemetrexed Diclofenac 1 Increase in pemetrexed toxicity
Tamoxifen Domperidone 1 Increase in QT elevation risk
Goserelin 1 Increase in QT elevation risk
Trastuzumab Epirubicin 1 Increase in cardiac dysfunction risk
Vincristine Filgrastim 1 Increase in severe peripheral neuropathy risk
Dexamethasone 1 Decrease in serum vincristine levels

A comprehensive list of all medications used by each patient
was compiled. The average number of total drugs used was 9.3
drugs per patient with 79 patients using more than 10 drugs.
The use of at least one home medication was recorded in 134
patients with an average of 4.1. Fifty-eight of these patients
were using only cancer-related medications while 76 patients
were using cancer-related medications and/or medications for
their comorbidities. A total of 303 chemotherapy medications
were administered to 163 patients during their visit.

Atotal of 1671 drugs were assessed for drug-drug interactions.
These included 303 chemotherapeutic agents, 555 reportedly
used home medications and 813 palliative care and pre-
medication agents. A total of 374 interactions were recorded

in 118 (65.9%) patients with an average of 3.2 interactions per
patient. Recorded interactions included five contraindicated,
198 major, 146 moderate, and 24 minorinteractionsasshownin
Figure 1. Contraindicated interactions were recorded between
palliative care medications which include ondansetron-
posaconazole (n=3), fluconazole-granisetron (n=1) and
fluconazole — ondansetron (n=1). Only 44 major interactions
involved anticancer agents. A list of these interactions is
given in Table 3. The most used anticancer agents included
paclitaxel (n=35), trastuzumab (n=27), carboplatin (n=22),
fluorouracil (n=19), bevacizumab (n=18), cisplatin (n=17) and
cyclophosphamide (n=15). Cyclophosphamide (n=13) and
cisplatin (n=12) were involved in most interactions.
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The presence of comorbidities significantly correlated to the
total number of drugs used (r=0.3; p=.001) and the number of total
(r=0.23; p=.002), major (r=0.16; p=.03) and moderate interactions
(r=0.2; p=.005). The presence of comorbidity increased the risk
of interaction by 1.21 (p=.04). The number of interactions also
correlates with the total number of drugs used (r=0.5; p=.001).

Table 4. Side effects reported by patients

MedDRA SOC CTCAE Term Frequency
B!ood and lymphatic system Anemia 1
disorders
Neutropenia 2
Thrombocytopenia 1
Ear and labyrinth disorders Vertigo 1
Gastrointestinal disorders Abdominal distension 1
Abdominal pain 2
Constipation 6
Diarrhoea 3
Dyspepsia 1
Mucositis oral 4
Nausea 23
Rectal ulcer 1
Salivary duct inflammation 3
Stomach pain 1
Toothache 2
Vomiting 3
General disorders and .
administration site conditions Fatigue 16
Hot flashes 5
Pain 4
Immune system disorders Allergic reaction 3
Anaphylaxis 1
Infections and infestations Nail infection 4
Metabolism and nutrition .
disorders Anorexia !
Arthralgia 1
Hypercalcemia 1
Hypokalemia 1
Nervous system disorders Headache 2
Hypersomnia 1
Syncope 1
Psychiatric disorders Anxiety 3
Hallucinations 1
Insomnia 3
R'eproductlve system and breast T 1
disorders
Respiratory, thoracic, and
medpiastin;/I disorders Hoarseness !
Skin and subcutaneous tissue .
. Alopecia 4
disorders
Skin rash 1
Palmar-plantar
erythrodysesthesia 1
syndrome
Vascular disorders Flushing
Hypertension
Hypotension 1

MedDRA SOC — Medical Dictionary for Regulatory Activities System Organ
Class: CTCAE-Common Terminology Criteria for Adverse Events

The therapy-related side effects experienced by patients
were recorded. A total of 115 side effects were reported by
49 patients, with an average of 2.3 events per patient. Most
reported side effects were gastrointestinal-related (n=50).
Details are given in Table 4. We evaluated the possible
influence of interactions on reported side effects. A possible
interaction-related increase in side effects was noticed in
only three patients. Two patients using cyclophosphamide
and allopurinol reported having nausea and one patient using
paclitaxel and Levonorgestrel reported having five different
side effects which included nausea, vomiting, neutropenia,
fatigue, and hair loss.

4. DISCUSSION

Drug-drug interactions can occur in most patients treated
with more than one medication. The clinical significance
of these interactions varies based on the severity and time
to unset, in addition to patient and/or therapy-related
factors. The outcomes of most interactions are unnoticed
and unrecorded in the clinical setting. The use of multiple
medications in cancer patients increases their susceptibility
to drug interactions and outcomes in these patients may be
devastating. In this study, we evaluated the incidence and
significance of potential drug interaction that may be present
in all concurrently used medications. The incidence of drug
interactions was 65.95% in our study population with most
interactions occurring in our female patients. This may be
due to the study’s higher number of female patients. Most of
them had other diseases and thus polypharmacy was present
in many. Similar studies have a comparable number of drug-
drug interactions (1,8,14-17).

The presence of comorbidities was recorded as an
independent factor that increased drug-drug interaction.
Also, the frequency of interactions increased as the
concurrent number of drugs used increased. The presence
of comorbidities necessitates the use of other medications.
Comorbidities and polypharmacy are usually associated
with a higher incidence of drug interactions (18,19). A study
revealed that interactions were more in patients receiving
7 or more medications (8). This is similar to our result as
interactions were more common in patients receiving more
than five drugs. The selection of chemotherapy regimens
with drugs that have more interacting potential also
predisposes patients to interactions (20). Comorbidities and
polypharmacy are more common in elderly patients. We
recorded at least one interaction in 22 patients above 60
years. Studies carried out mainly in geriatric cancer patients
have revealed high incidences of drug-drug interactions
and risk increases with the presence of comorbidities and
polypharmacy (11,21,22).

We prepared a comprehensive medication list of all patients
which included all medications the patients were taking at
home. Most of these medications were involved in drug
interactions. A study revealed a high prevalence of drug
interactions among medications independently dispensed to
the same set of cancer patients by a hospital pharmacist and
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community pharmacist (23). There is a need for optimum
medication reconciliation and surveillance in cancer patients
due to the use of various sets of medications at the different
levels of health care.

We also evaluated the frequency of reported chemotherapy
side effects. Side effects were reported by 27.4% of the
patients. This rate is lower when compared to other studies.
In their retrospective study, Bayraktar et al reported a total
of 9080 chemotherapy-related side effects in 347 patients
(14). A similar study also recorded high levels of side effects
in geriatric patients (24). Both studies recorded all symptoms
that may be attributed to chemotherapy from doctor-filled
patient information charts. This may have given them the
opportunity to gain more verified data. The other study
was mainly on geriatric patients who are more liable to
side effects. Also, improvements in clinical practice aimed
at improving better use of drugs, adequate prophylaxis
and improving quality of life over the years may have led to
decrease in the incidence of side effects.

Assessment of drug interactions in cancer patients is essential
for the management of pharmacotherapy. To prevent
interactions, routine evaluation of all patients’” medications
is required (5,25). The use of a computer-aided interaction
check system in the prescription system has been shown to
reduce incidences of interactions. These systems provide
accurate proactive information enhancing quick decision-
making (26,27). This can help in the early identification of
possible threatening interactions. But the significance of
identified interactions to individual patients’ therapeutic
outcomes needs to be assessed and verified by a qualified
pharmacist. The positive impact of clinical pharmacy services
on patient outcomes under different conditions has been
shown in various studies (12, 28).

This study had some limitations. It was a single center study
and as such there were limited number of patients. Only
patient reported-therapy side effects were evaluated in
terms of possible association to drug interactions. Clinical
proof of this association was not established. Also patients
were not monitored for clinical outcomes that may be
associated to drug interactions. No interventions were made
for all interactions.

5. CONCLUSION

Drug-drug interactions are quite common in cancer
patients. Pharmacists can improve therapy by identifying
potential drug interactions and drug-related problems
in cancer patients. A clinical pharmacist as a member of a
multidisciplinary healthcare team can ensure the provision
of the safest chemotherapy regimens, effective treatment of
comorbidities, and effective supportive and palliative care
through comprehensive medication management.
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ABSTRACT

Objective: The purpose of this study was to evaluate the effect of smoking on clinical parameters and the serum and saliva levels of RANKL,
OPG, and IL-34 in periodontitis stage Il grade C (Ill-C) patients after non-surgical periodontal treatment (NSPT).

Methods: A total of 60 subjects, 40 periodontitis-11I-C patients (20 smokers and 20 non-smokers) and 20 non-smoker periodontally healthy
individuals, were included. All clinical periodontal parameters were recorded, and unstimulated saliva and serum samples were collected from
all patients at baseline, but at 1 and 3 months only from periodontitis patients (N=40). Saliva and serum levels of RANKL, OPG, and IL-34 were
analyzed by ELISA.

Results: At baseline only whole mouth probing depth (PD) and percent of sites with PD>5mm were higher in smokers than non-smoker
periodontitis patients (p<.05). All periodontal measurements significantly improved in both periodontitis groups after NSPT (p<.001). After
NSPT, the reduction in gingival index (Gl), bleeding on probing (BOP), and mean PD in sites initially PD>5mm were lower in smokers than non-
smoker periodontitis patients (p>.05). Only saliva IL-34 levels were higher in all-periodontitis patients than healthy individuals (p=.001) and
decreased in both periodontitis groups after NSPT (p<.05). Moreover, elevated serum RANKL level was detected in smokers compared to non-
smoker periodontitis or healthy ones at baseline (p<.05). Serum RANKL levels exhibited no change after NSPT in either periodontitis groups.

Conclusions: The smokers are less responsive to NSPT, and saliva IL-34 can be a potential inflammatory marker of periodontitis-II-C. Moreover,

high serum RANKL levels are associated with smoking.

-

Keywords: periodontitis, smoking, interleukin-34, receptor activator of nuclear factor-kappa B ligand, osteoprotegerin

1. INTRODUCTION

Periodontitis is caused by an inflammatory response
to periopathogens in periodontal tissues that results in
periodontal attachment loss and bone resorption around the
teeth (1). Severalrisk factors, such as smoking, gender, obesity,
metabolic syndrome, and genetic factors, play a crucial role
in periodontal disease progression. Previous studies revealed
that smokers are 2 to 8 times more prone to periodontal
disease (2) and have more severe tissue destruction,
insufficient wound healing due to reduced vascularization,
and lesser response to periodontal treatments (3). Although
some studies reported higher whole mouth PD reductions
in non-smokers than smokers after non-surgical periodontal
treatment (NSPT) (4,5), some studies reported similar results
(6,7).

Most research supports that smoking affects the periodontal
tissues by microcirculatory and host immune systems and
bone metabolism (8,9). However, the exact mechanisms
of alveolar bone are still unclear. Nicotine is the primary

compound in tobacco, which inhibits osteogenesis and
angiogenesis. Nicotine can bind to nicotinic receptors in
osteoblasts. This binding promotes cell proliferation when
nicotine levels are low; however, increased nicotine levels
inhibit osteoblast formation, leading to cell death (10). In
the osteoclastogenesis and bone turnover cycle, the balance
of three molecules, receptor activator of nuclear factor
kappa B (RANK), RANK ligand (RANKL), and osteoprotegerin
(OPG) is essential (11). The proliferation and differentiation
of osteoclasts is stimulated by the attachment of RANKL to
RANK on osteoclast or osteoclast precursor cells (12,13).
RANKL can be detected in two forms: a cell membrane-bound
variant (MRANKL) and a primary soluble form (sRANKL) (12).
As for OPG, a naturally soluble decoy receptor generated by
osteoclasts has the opposite effect and suppresses osteoclast
differentiation. RANKL is bound by OPG, which prevents it
from interacting with the RANK receptor (14).
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Increased RANKL/OPG ratio caused by bone loss and due
to increase in RANKL or decrease in OPG levels, or both.
Therefore, the balance between OPG and RANKL activity can
accelerate bone resorption or bone formation (13). Many
studies investigate the relationship between smoking and
RANKL—OPG system. However, the results of these studies
were controversial. Some studies reported that smokers
had a lower serum or gingival crevicular fluid (GCF) level of
OPG and a higher RANKL/OPG ratio than non-smokers (15-
17). On the other hand, some studies reported no statistical
differences in GCF, saliva, and serum levels of OPG between
smoker and non-smoker periodontitis patients (18,19).
Regarding the effect of NSPT on OPG, studies showed that its
level in GCF was decreased after NSPT, but in saliva or serum
either increased or showed no difference (20-22).

Recently, functional screening of proteins secreted from
an embryonic kidney cell has led to the recognition a
new molecule called interleukin 34 (IL-34). It has been
observed that this cytokine stimulates macrophages to
create colonies from bone marrow cells (23). In RANKL-
induced osteoclastogenesis, IL-34 can replace macrophage
colony-stimulating factor (M-CSF) and promote osteoclast
differentiation as M-CSF does. A recent study showed that
serum and GCF IL-34 levels in smokers were higher than in
non-smoker patients, which suggested that smoking may be
an essential factor in releasing IL-34 (24). To our knowledge,
no study that reported the relationship between smoking
and the salivary IL-34 before and after NSPT. In the present
study, we hypothesize that elevated salivary IL-34 levels are
associated with smoking and periodontitis, and NSPT might
explore a positive impact on salivary IL-34 levels.

Therefore, the purpose of this study is to analyze the impact
of smoking on clinical periodontal parameters and the serum
and saliva levels of RANKL, OPG, and IL-34 in periodontitis
stage lll grade C (l1I-C) patients after NSPT.

2. METHODS

2.1. Study Population

A total of 60 patients were involved in this study. All patients
were selected fromthe Department of Periodontology, Faculty
of Dentistry, Marmara University, Istanbul, Turkey. The study
was approved by the Clinical Research Ethics Committee of
Faculty of Medicine, Marmara University (No: 09.2018.513/
Date: 13.07.2018) and submitted to clinicaltrials.gov with the
number NCT05262153. The study protocol was explained
to the participants and each participant signed informed
consent form.

Medical and dental histories were obtained. All volunteers
were selected based on these criteria; (1) systemically
healthy adults (aged>18 years), (2) having at least 24 teeth,
(3) no periodontal treatment in the last 6 months, (4) no
use of any antibiotics or anti-inflammatory drugs that could
affect their periodontal status for 3 months, (5) no lactation,
and (6) no pregnancy.

The selection of patients was made according to the clinical
and radiological criteria proposed by the 2018 classification
of periodontal disease (25). The periodontitis patients (N=40,
20 smokers and 20 non-smokers) were stage Ill in severity
and grade C in the progression rate. These patients had
at least 5 non-adjacent interdental sites with interdental
PD> 6mm, clinical attachment level (CAL)>5mm (due to
periodontal causes), and BOP>30%. They had not lost more
than four teeth due to periodontitis. The grade was assessed
according to the the indirect evidence of progression due
to lack of direct evidence. To calculate the bone loss%/age,
the worst affected tooth in the dentition was selected and
radiographic bone loss was expressed as a percentage of
root length, and divided by the patient’s age. All patients
were grade C, regardless of smoking risk factor, since bone
loss%/age were higher than 1.0 (25). Inclusion criteria of the
healthy group presented PD< 3mm with no alveolar bone
loss or no interproximal attachment loss, BOP<10% (26),
and no smoking. Smokers defined as smoking more than 10
cigarettes per day for at least 5 years, while non-smokers as
never smoked.

2.2. Sample Size Calculation

In this study, the sample size required to obtain sufficient
power was calculated based on the changes in probing depth.
In a prior study, (27) the mean difference in PD reduction
between treatment groups was 0.44 mm, with an estimated
standard deviation of 0.29 mm. Hence, 12 subjects were
needed in each group to detect a difference with a power
of 95% and an a error of 0.05 error. Twenty individuals were
recruited in each group to compensate for any potential
dropouts during the trial.

2.3. Non-Surgical Periodontal Treatment

Before NSPT, oral hygiene instructions, including brushing,
flossing, and interdental brushing, were given to all patients.
In both treatment groups, scaling and root planning
was performed by using ultrasonic instruments (Guilin
Woodpecker Medicals Ins. Co., China) and Gracey curettes
(Hu-Friedy, Chicago, IL, USA) under local anesthesia twice a
week in 4 sessions.

2.4. Clinical Periodontal Measurements

Clinical periodontal examinations were performed by one
calibrated clinician (V.A.). Five periodontitis patients, who
were not included in the study, were subjected to intra-
examiner calibration. PD and CAL parameters were recorded
with one-day apart. The intraexaminer kappa score was 0.91
for PD and 0.90 for CAL. All clinical measurements were
recorded at baseline, 1 and 3 months after NSPT, including
plaque index (PI), (28) Gl, (29) BOP, PD, and CAL. During
these procedures, the UNC-15 periodontal probe (Hu-Friedy,
Chicago, IL, USA) was used, and except the third molars, all
teeth were measured from six points.
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2.5. Saliva and Serum Sampling

Unstimulated saliva samples were obtained from all the
patients in the morning after at least 8 hours of fasting to
minimize diurnal variations. Oral hygiene, food, and drinking
were not allowed 3 hours before the procedure (30). The
patients were asked to accumulate their saliva in the oral
cavity for 2 minutes and then transfer at least 3.0 ml of saliva
directly to a sterile glass beaker. Collected samples were
transferred to sterile propylene tubes (Safe-Lock Tubes 2.0 ml,
Sigma, Hamburg) with an automatic pipette. Subsequently,
samples were stored at — 80° C until the day of analysis.

Serum was collected from the right or left antecubital regions
with a vacutainer (BD Vacutainer Safety-Lok Blood Collection
Set, USA) into 8.5 ml vacuum tubes (BD Vacutainer SST-II
Advance) and centrifuged at 5000 rpm for 10 minutes. Serum
samples were transferred to sterile propylene tubes and
preserved at — 80 °C till the analysis day.

2.6. Biochemical Analysis

At the day of analyses, all samples were thawed. The
salivary samples were centrifuged at 5500 rpm for 15 min
at room temperature. Salivary cotinine (BT Labsystems,
Shangai, China), salivary and serum RANKL, OPG, and IL-34
(Elabscience, Beijing, China) levels were analyzed with ELISA
technique. All samples were tested in duplicate. RANKL, OPG,
and IL-34 were detectable in all saliva and serum samples.
The limit of detection for the assay was 0.5 ng/ml for cotinine,
0.10 ng/ml OPG, 9.38 pg/ml for RANKL, and 56.25 pg/ml for
IL-34.

Table 1. Demographic findings of the study

2.7. Statistical Analysis

The findings of the study were evaluated using the statistical
package program (SPSS v22.0 for Windows, IBM, Chicago, IL).
Distribution of clinical and biochemical variables was measured
by Shapiro Wilk test. Since the variables were not distributed
normally nonparametric tests were performed. The Kruskal-
Wallis test was used for inter-group multiple comparisons and
Bonferroni-corrected Mann-Whitney U test or Mann-Whitney
U test for inter-group pairwise comparisons. For multiple
intra-group comparisons Friedman test were performed when
significant Bonferroni-corrected Wilcoxon test for pairwise
comparisons. The Chi-Square test was performed to compare
the gender distributions among groups. The Spearman
correlation test was used to determine the correlations
between clinical and biochemical parameters. The association
of periodontitis or smoking with biochemical parameters
was assessed using multinomial logistic regression. Statistical
significance was accepted as p <.05.

3. RESULTS

During the whole study period, there were no dropouts, and
the individuals did not change their smoking habits.

3.1. Clinical Findings

All study groups were similar in gender distribution (p>.05).
The periodontitis groups were similar in age distribution
(p>.05), but the healthy group was significantly younger than
both periodontitis groups (p<.001). The median cigarette
consumption/day was 20 and smoking duration/year was 20
in the smoker periodontitis group (Table 1).

GROUPS
: . (A)Healthy (B) Non-smoker () Smoker (A-B-C) (A-B) (A-C) (B-C)
emographic variables a . . " ., 5 N
N=20 Periodontitis-11I-C Periodontitis-I11-C p p P
N=20 N=20
Age (years)
median (Q1-Q3) 30.50 (27-33.5) 38 (35-51) 42.5 (38-48) <.001 <.001 <.001 1.000
Sex N (%) Female 12 (60) 10 (50) 7(35)
Male 8 (40) 10 (50) 13 (65) .281
Cigarette consumption/day
median (Q1-Q3) - - 20 (20-20) -
Smoking duration (year)
median (Q1-Q3) - - 20 (15-25) -

For gender Chi square test, others Kruskal Wallis test *Bonferroni-corrected Mann-

All clinical periodontal parameters in the healthy individuals
were lower than in the periodontitis patients at baseline
(p<.001) (Table 2). Except for PD, all clinical periodontal
parameters at baseline between the non-smoker and the
smoker periodontitis patients were similar (p>.05). Mean
PD was higher in the smoker periodontitis group than in
the non-smoker periodontitis group (p=.030). At 1 month,

Whitney U-test, p<.05 Statistically significant differences are marked in bold.

except for PD>5mm+BOP and PD sites (%) with PD>6mm,
all periodontal parameters were higher in the smoker
periodontitis patients than in non-smoker periodontitis ones
(p<.05). At 3 months, PD, PD sites with initially PD>5mm, PD
sites (%) with PD>5mm, and CAL were higher in smoker than

non-smoker periodontitis (p<.05).
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Table 2. Comparison of clinical periodontal parameters among treatment groups at baseline, 1 and 3 months.

Clinical Time

parameters points

(A)
Healthy
N=20

GROUPS
(8)
Non-smoker
Periodontitis-1I-C
N=20

(€
Smoker
Periodontitis-1I-C
N=20

(A-B)
pb

Baseline 0.07 (0.04-0.10) 2.23 (2.06-2.43) 2.25(2.13-2.43) <001 <001 <001  1.000

1 month - 0.16 (0.04-0.33)¢ 0.38 (0.23-0.55)¢ .002

PI 3 months = 0.18 (0.04-0.28) 0.19 (0.14-0.25) 323
pe . <.001 <.001

A0-3 c 2.14 (1.95-2.29) 2.02(1.91-2.25) 892

Baseline 0.04 (0.02-0.07) 1.45 (0.72-1.99) 1.21(0.62-1.48) <001 <001  <.001 984

1 month = 0.17 (0.06-0.41)? 0.44 (0.24-0.60) .005

Gl 3 months - 0.13 (0.08-0.26)° 0.20 (0.14-0.36) 072
pe : <.001 <.001

A0-3 - 1.24(0.61-1.84) 0.88 (0.51-1.12) .036

Baseline 2.38 (1.34-4.74) 72.24 (36.2-95.30) 58.38 (31.35-72.7) <001 <001  <.001 696

1 month - 10.66 (5.7-20.56)¢ 22.34 (12.05-29.73)¢ 022

BOP (%) 3 months = 12.08 (5.73-15.71)¢ 9.97 (7.08-17.85)% 776
Pt - <.001 <.001

A0-3 - 58.52 (30.80-82.22) 44.15 (25.75-54.39) .026

Baseline 1.99(1.85-2.07) 3.86 (3.41-4.15) 4.54 (4.12-4.95) <001 <001  <.001 .030

1 month 2.79 (2.51-2.93)¢ 3.47 (3.22-3.95) <.001

PD (mm) 3 months 2.54 (2.37-2.74)¢ 3.33(3.07-3.71)% <.001
pc - <.001 <.001

A0-3 - 134 (0.83-1.44) 1.18 (1.04-1.52) 960

Mean PD Baseline 5.71(5.5-5.9) 5.66 (5.4-6) .659

(mm) 1 month 3.54 (3.2-3.9)¢ 4.16 (3.8-4.5)° .006

sites 3 months 3.44 (2.9-3.8)¢ 3.93 (3.5-4.3) .010
initially p° <.001 <.001

PD25 mm A0-3 2.40 (2.2-2.7) 1.84 (1.6-2.1) <.001

Baseline 35.37 (21.3-42.2) 49.97 (37.6-61.9) <.001

1 month 7.44 (4.2-12.8) 20.20 (8.4-34)¢ .005

Sites with 3 months 4.17 (3-9.4)¢ 14.20 (6.9-31)¢ .002

PD25 mm (%)

pe <.001 <.001

A0-3 23.36 (15.1-35.8) 30.45 (24.5-37.6) .068

Baseline 25.74 (15.1-40.4) 31 (14.3-44.2) 383

Sites with 1 month 3.12 (1.3-6.1)° 5.10 (1.6-8.1)° 242

;D;‘r;n dBop __3months 1.65 (0.7-4.8) 3.15 (0.9-5.6)¢ 355
(%) pe <.001 <.001

A0-3 23.07 (12-35.7) 27.46 (11.9-37.6) 369

Baseline 6.45 (4-10.1) 9.92 (4.2-17.1) 102

1 month 0.70 (0-1.5)¢ 1.25 (0-3.6) 242

Sites with 3 months 0.00 (0-0.7)¢ 0.00 (0-2.4)° 414

PD>6 mm (%)

pc <.001 <.001

A0-3 5.60 (4-8.3) 9.20 (3.7-15.1) 121

CAL (mm) Baseline 2.01(1.9-2.1) 4.61 (3.9-5.5) 5.32 (4.7-5.9) <001 <001  <.001 498

1 month - 3.54 (3-4.0)¢ 4.28 (3.7-4.9)° .007

3 months = 3.22 (2.8-3.7)° 4.06 (3.4-4.8) .008
pe . <.001 <.001

A0-3 - 1.14 (0.6-1.8) 1.15 (0.9-1.5) 522

Data are presented as median (Q1-Q3) values. °Kruskal Wallis test. ®Bonferroni-corrected Mann-Whitney U-test or Mann-Whitney U-test. “Friedman test.

Significant difference compared to baseline, ¢Significant difference compared to 1 month (posthoc Bonferroni-corrected Wilcoxon sign-rank test), p<.05.
Statistically significant differences are marked in bold. Abbreviations: Pl, plaque index; Gl, gingival index; BOP, bleeding on probing; PD, probing depth; CAL,
clinical attachment level.
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Table 3. Comparison of biochemical parameters among groups at baseline, 1 and 3 months. Data are presented as median (Q1-Q3) values.

Biochemical Time
parameters points

Saliva Cotinine

(A) Healthy
N=20

GROUPS
(B) Non-smoker
Periodontitis-1I-C
N=20

(C) Smoker
Periodontitis-1lI-C
N=20

(A-B-C)

p?

(A-B)

pb

(A-C)

p

(8-C)

pb

P Baseline 0.10 (0.05-0.59) 0.28 (0.08-0.60) 10.80(9.14-19.81) <001 1000 <001 <001
Baseline  729.05 (474.8-948.7) 736.60 (624-948.5) 78750 (682.4-887.7) 591 ; - -
. 1 month 607.66 (394-791.4)  806.25 (611.9-1268.3) 014
Saliva RANKL
o/l 3 months 667.29 (458.7-1040.8)  830.81 (609.7-1042.2) 211
P 142 861
£0-3 -23(-198.2-374.2) 75.14 (-244.6-235.1) 758
Baseline 1200 (362.5-2175)  1835(1037.5-2277.5) 1960 (947.5-3392.5)  .064 - - -
1 month 870 (552.5-1492.5)° 1105 (455-1725) 583
Saliva OPG (pg/ml) 3 months 875 (587.5-1262.5)° 635 (572.5-1080)¢ 355
P 002 001
403 535 (52.5-1292.5) 850 (465-2572.5) 091
Baseline 0.61 (0.44-1.41) 0.41(0.4-0.6) 0.43 (0.3-0.7) 079 - - -
, 1 month 0.68(0.3-1.1) 1.07 (0.4-1.4)¢ 086
fal'}'a IRANKL/ OPG = 5 months 0.95 (0.6-1.2)¢ 1.43 (0.6-2.0)° 114
pe/mi) P 041 002
£0-3 0.39(-08--0.2) 059 (-1.7--0.2) 134
Baseline  99.45 (17.8-346.4) 43138 (132.3-1165)  340.38(184.1-15433) .00  .001  .001  .718
_ 1 month 299.36 (157.1-502.7)°  304.69 (191.4-495.1)¢ 018 .07 779
Sa"}'a :L'34 3 months 266.87 (172.7-368)° 237.02 (169-416.4)° 024 017 947
(pe/mi) P 040 047
203 197.87(79.1-7855)  168.8 (-82.1-1106.2) 820
Baseline 13.85 (6.9-42.7) 11.25 (8.5-27.4) 34.56 (15.5-51.7) 012 989  .026  .003
1 month 11.89 (5.7-29.6) 34.52 (11.4-58.1) 028
?e"/’ml)RANKL 3 months 9.39 (4.9-15.1) 25.9 (14.9-48.5) .009
pe/m P 449 861
£ 03 1.97 (-4.6-21.6) 4.93 (-8.4-20.4) 989
Baseline 195 (122.5-320) 220 (152.5- 965) 515 (257.5-777.5) 076 - . -
1 month 330 (137.5-660) 290 (157.5-777.5) 947
Serum OPG
o 3 months 240 (172.5-330) 485 (152.5-605) 108
P 711 091
403 20 (-50-362.5) 35 (-77.5-155) 779
Baseline 0.07 (0.03-0.2) 0.05 (0.03-0.08) 0.07 (0.05-0.12) 073 - - -
Serum RANKL/ 1 month 0.04 (0.02-0.06) 0.06 (0.03-0.18) 043
0PG 3 months 0.04 (0.03-0.07) 0.05 (0.04-0.10) 127
(pg/ml) p 522 819
£0-3 0.01 (-0.02-0.03) 0.01 (-0.04-0.06) 947
Baseline  24.65 (22.73-26.9) 24.35 (23.3-25.4) 24.94 (23.9-26) 519 - - -
1 month 17.59 (15.7-24.4)° 15.99 (15.5-19.1)° 134
Serum IL-34 d
e 3 months 16.44 (15.9-18.2) 17.36 (16-51.4) 327
pe <.001 <.001
203 7.35 (5.2-9.4) 7.52 (-27-8.9) 445

°Kruskal Wallis test. *Bonferroni-corrected Mann-Whitney U-test or Mann-Whitney U-test. ‘Friedman test. “Significant difference compared to baseline
(posthoc Bonferroni-corrected Wilcoxon sign-rank test), p<.05 Statistically significant differences are marked in bold. Abbreviations: RANKL, nuclear factor
kappa B ligand; OPG, osteoprotegerin; IL, interleukin; pg, picogram; ml, mililiter ; ng, nanogram
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Significantimprovementsinall clinical periodontal parameters
at 1 and 3 months compared to baseline (p<.05) were
detected in both periodontitis groups. Although reduction in
BOP and Gl were significantly higher at baseline to 3 months
in the non-smoker than smoker periodontitis group (p=.036
and p=.026, respectively), PD and CAL reduction were similar
in non-smoker and smoker periodontitis patients (p>.05). The
reduction in the mean PD sites with initially PD>5mm was
significantly higher at baseline to 3 months in non-smoker
than smoker periodontitis (p<.001).

3.2. Biochemical Findings

All self-defined smoker subjects had cotinine levels >8 ng/
ml and were confirmed as active smokers (31). The median
value of salivary cotinine levels in smoker periodontitis was
higher than in healthy or non-smoker periodontitis groups
(p<.001) (Table 3).

Salivary levels of OPG, RANKL, RANKL/OPG were similar
among groups at baseline (p>.05). In both periodontitis
groups, salivary OPG levels decreased, and RANKL/OPG levels
increased after NSPT (p<.05). Only IL-34 levels in saliva were
lower in the non-smoker periodontally healthy group than
both periodontitis groups at all time points (p<.05). Besides,
in the non-smoker periodontitis group the salivary level of IL-
34 decreased significantly both at 1 and 3 months after NSPT
compared to baseline (p<.05) but in the smoker periodontitis
group only at 3 months (p<.05).

In serum, OPG and IL-34 levels at baseline were similar
between all groups (p>.05), but serum RANKL levels
were higher in the smoker periodontitis group than both

non-smoker periodontitis and healthy ones at all time points
(p<.05). At baseline and 1-month elevated serum RANKL/OPG
levels were detected in smoker compared to non-smoker
periodontitis group. (p<.05). There were no changes in serum
OPG, RANKL, and RANKL/OPG levels in either periodontitis
groups after NSPT (p>.05). However, serum IL-34 levels
decreased in both groups at all time points compared to
baseline (p<.001).

Since only salivary IL-34 and serum RANKL caused significant
differences between the study groups, further analyzes were
performed on these two molecules. Salivary IL-34 levels
were higher in periodontitis patients than in healthy group
(p<.001) (Table 4). Salivary IL-34 and serum RANKL levels
were lower in the non-smoker individuals than in the smoker
individuals (p=.044 and p=.003, respectively).

Correlation analysis revealed that age was positively
correlated with all clinical parameters and salivary IL-34
(p<.05) (Table 5). The salivary IL-34 levels were positively
correlated with PI, GI, BOP, PD, CAL, cotinine level, smoking
duration, and number of smoking (p<.05). Serum RANKL had
weak positive correlations with PD and cotinine levels (p<.05)
but strong positive correlations with smoking duration and
the number of smoking (p<.001).

Significant associations between periodontitis and salivary
IL-34 were found both before and after adjusting for age and
smoking (p<.05) (Table 6). Moreover, salivary IL-34 levels were
associated with smoking (p=.034). Smoking was associated
with serum RANKL both before and after adjusting for age
and periodontitis (p=.039 and p=.030, respectively).

Table 4. Comparison of baseline biochemical parameters in relation to periodontal and smoking status.

Periodontitis

Biochemical Parameters N=40

Periodontally
healthy

Nonsmokers
N=40

Smokers
N=20

N=20

Saliva IL-34 (pg/ml) 425.63 (184.16-1409.6) 99.45 (17.8-346.4) <.001 340.38 (184.1-1543.3) 251.03 (73.5-559.3) .044
Serum RANKL (pg/ml) 21.48 (10.9-43.66) 13.85 (6.94-42.69) .196 34.55 (15.5-51.7) 12.65 (7.95-35.14) .003
Data are presented as median (Q1-Q3) values. “Mann-Whitney U-test. p<.05. Statistically significant differences are marked in bold. Abbreviations: IL,
interleukin; RANKL, nuclear factor kappa B ligand; pg, picogram; ml, mililiter

Table 5. Correlations between selected clinical and biochemical parameters at baseline.

Saliva . .
AT L34 Serum RANKL e ] Smok!ng NumbP:r of Smoking
(og/mi) (pg/ml) Duration Cigarette
Pl 0.459™ 0.449** 0.178 0.422%** 0.422%** 0.440%**
Gl 0.446™ 0.522** 0.134 0.361** 0.296* 0.293*
BOP (%) 0.408™ 0.561%* 0.101 0.331* 0.266* 0.269*
PD (mm) 0.535" 0.503** 0.270* 0.554** 0.713** 0.708**
CAL (mm) 0.614" 0.429** 0.182 0.497** 0.569** 0.587**
Saliva IL-34 (pg/ml) 0.309° - - 0.341%* 0.301* 0.277*
Serum RANKL (pg/ml) 0.176 - - 0.273* 0.376** 0.374%*

Correlation coefficient values by Spearman-correlation test. *p<.05, **p<.01. Abbreviations: Pl, plaque index; Gl, gingival index; BOP, bleeding on probing; PD,
probing depth; CAL, clinical attachment level; mm, millimeter; IL, interleukin; RANKL, nuclear factor kappa B ligand; pg, picogram; ml, millilitre
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Table 6. Multinominal logistic regression analysis for unadjusted and adjusted associations between salivary IL-34, serum RANKL, periodontitis

I1I-C and smoking.

Periodontitis I1l-C Unadjusted

OR (95% Cl), p

Adjusted
(Smoking and Age)

Smoking
Unadjusted

Adjusted
(Periodontitis and Age)

OR (95% Cl), p

OR (95% Cl), p
1.001 (1.000-1.002), .034
1.022 (1.001-1.043), .039

OR (95% Cl), p
1.000 (1.000-1.001), .412
1.042 (1.004-1.082), .030

p<.05. Statistical differences are marked in bold. Abbreviations: 95% Cl, confidence interval of 95%; OR, odds ratio; IL, interleukin; RANKL, nuclear factor kappa

Saliva IL-34 1.003 (1.001-1.006), .015 1.004 (1.000-1.008), .027
Serum RANKL 1.005 (0.986-1.025), .593 0.994 (0.961-1.028), .738
B ligand.

4. DISCUSSION

Smoking is one of the most important risk factors in
periodontal disease development and one of periodontitis
grade determining factors in the latest periodontal disease
classification. The main feature of periodontitis is the
alveolar bone loss, which is regulated by the osteoclast and
osteoblast activities. The important role of RANKL, OPG
and, more recently, IL-34 in osteogenesis was demonstrated
(32,33). In the present study, the effect of smoking on clinical
parameters and RANKL, OPG, and IL-34 levels in saliva and
serum after NSPT in periodontitis-IlI-C was investigated.

Previous studies suggested that smoking had a negative
effect on BOP reduction (1,7). In line with that in the present
study, the reductions from baseline to 3 monthsin Gland BOP
were greater in non-smoker periodontitis than in smokers.
Considering the reduction in PD and CAL gain, some studies
reported that smokers were less responsive to NSPT(4,5),
as well as others showed similar results between smoker
and non-smoker periodontitis patients (6,7). In this study,
smokers and non-smokers with periodontitis patients had
similar PD decrease and CAL gain. A recent meta-analysis (34)
reported a significant but modest negative effect of smoking
in NSPT in periodontitis patients with mean difference 0.33
mm in PD reduction and 0.20 mm in CAL gain. Although
these differences are statistically significant, their clinical
significance is questionable. Since PD and CAL reflect the
average of the whole mouth, including all of the shallow and
deep PD, it is more accurate to examine the diseased areas
to evaluate the response to NSPT. According to the same
meta-analysis, when comparing PD reduction in initially deep
pockets (=5 mm), the difference in PD reduction between
smokers and non-smokers periodontitis patients was more
pronounced (0.50 mm) (34). Our results indicated that PD
reduction baseline to 3-months in sites initially PD>5 mm
was higher in the non-smoker periodontitis patients than in
the smoker ones, with a difference of 0.56 mm.

RANKL is the master regulator of osteoclastogenesis and
plays an essential role in osteoclast-associated diseases,
like periodontitis (35). OPG, on the other hand, is a natural
inhibitor of osteoclast differentiation (14). Although the
effect of smoking on alveolar bone destruction is well
documented, the exact processes by which smoking impacts
the periodontium remain unknown. Nicotine and LPS
together induce the formation of osteoclast-like cells by
increasing M-CSF and PGE2 and decreasing OPG production

from osteoblasts. Regardless of the administration of nicotine
or LPS, no RANKL expression was found (10).

Although the RANKL-OPG mechanism has been explained
in cell and animal studies, the results of the clinical studies
in which they were examined in different body fluids could
not reach a consensus. Some studies showed elevated
levels of RANKL and downregulation of OPG in GCF, saliva
or periodontally diseased tissues in periodontitis patients,
(20,21) yet others have presented similar RANKL (19,22,36)
and OPG (19,37) levels or higher OPG levels (38) in saliva or
GCF in periodontitis patients compared with their controls. In
addition, the effect of smoking on the RANKL-OPG mechanism
has not been clarified. Lappin et al.(16) and Tang et al.(17)
reported increased RANKL/OPG ratios in serum and GCF in
smokers than in non-smoker periodontitis ones. However,
other studies showed no statistical differences in OPG and
RANKL levels in serum and GCF between smoker and non-
smoker periodontitis patients (15,18,19). While Behfarnia
et al. (19) found the salivary RANKL/OPG ratio high in non-
smokers, Buduneli et al. (37) found it higher in smokers.
Furthermore, in a significant portion of the studies in the
literature, salivary RANKL and OPG levels have frequently
stayed below the detection limit (36). Although applied
laboratory methodologies and selected study populations
are often used as justifications for the contradictory results
across different studies, RANKL and OPG results, especially in
saliva levels, were not consistent.

The recent meta-analysis reported that elevated GCF RANKL
levels were significantly detected periodontitis compared
to healthy. Nevertheless, no differences in RANKL and OPG
levels were found in saliva or serum (39). In line with that, in
the present study, salivary RANKL and OPG levels were similar
between the healthy and periodontitis groups. However,
salivary OPG levels had a trend toward elevation in the
periodontitis patients and decreased after NSPT in line with
the previous studies (18,40). This could be explained by the
increase of osteoclast precursor cells during the periodontal
breakdown, and the decrease in release of OPG . However,
after NSPT, the need for inhibition decreases, resulting in a
reduction in OPG levels.

Another important issue to consider is which form of
RANKL contributes to periodontal bone loss. RANKL is an
agonistic ligand for RANK in both its soluble and membrane-
bound forms. However, the mRANKL is more effective
than sRANKL (41). This may be due to the presence of
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mRANKL in cell-to-cell contact, but sRANKL is not. The
cell-to-cell interaction between osteoclast precursor cells
and mesenchymal cells in bone is required to activate
osteoclastogenesis. As a result, it’s thought that RANKL's
cellular origins should be in direct contact with the alveolar
bone (35). Indeed, the contribution of SRANKL in periodontal
bone resorption has been shown to be negligible in animal
studies (42). Thus, salivary and serum sRANKL and OPG levels
may not be suitable for detecting active bone resorption in
periodontitis.

Smoking may increase matrix metalloproteinase (MMP)
expression (43). MMPs appear to be a responsible molecule
cleaving the mRANKL to its soluble form, while tissue
inhibitors of MMPs (TIMP) prevent this conversion (44).
Previous research has indicated that smoker periodontitis
patients have significantly higher levels of MMP-9 and lower
levels of TIMP-1 in serum than non-smoker periodontitis
patients (45,46). This could be the possible explanation
for elevated serum RANKL levels in smoker patients in the
present study. Moreover, serum RANKL was associated with
smoking even adjusted for periodontitis and age. However,
more studies are needed to clarify the possible effect of
smoking on the relationship between sRANKL and MMPs.

In RANKL-induced osteoclastogenesis, IL-34 operates similarly
to M-CSF in osteoclast differentiation. IL-34 in combination
with RANKL stimulates osteoclast differentiation, causes
bone destruction and decrease bone mass in M-CSF-
deficient mouse bone marrow cells (32). The result of
present study indicated that salivary IL-34 levels were higher
in periodontitis groups than in the healthy group at baseline
and associated with periodontitis-1lI-C in line with a previous
study from our group (30). Salivary and serum IL-34 levels
were decreased significantly in smoker and non-smoker
periodontitis patients after NSPT. These findings were in
accordance with previous reports of altered levels of these
markers in GCF (21,24,47) and serum (24,47) in periodontitis
and decreased after NSPT (21,47). However, some studies
reported that healthy controls showed higher IL-34 levels in
saliva (48,49) and elevated after NSPT (49). The reason for
all these contradictory results may be that IL-34 has both an
anti — and pro-inflammatory role (50). However, based on
our results we may speculate that IL-34 can be a possible
periodontitis and treatment response marker but failed to
differentiate the smoking effect. As a result, it’s possible to
suggest that IL-34 has a pro-inflammatory effect and plays a
critical function in the pathology of periodontitis. However,
future studies should confirm these results to investigate the
potential role of IL-34 in periodontal disease.

Well-characterized study groups, follow-up design, and
evaluation of cotinine levels are strengths of the present
study. Limitations of this study are the lack of GCF to confirm
our results and lack of a systemically healthy smoker group
and other stages or grades of periodontitis.

5. CONCLUSION

The clinical outcomes of the present study showed that
smokers are less responsive to NSPT than non-smoker
periodontitis-IlI-C. In addition, elevated serum RANKL levels
are associated with smoking. Furthermore, salivary IL-34
can be a promising marker for periodontitis-1lI-C, but its role
in other stages and grades of periodontitis urges further
investigation.
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ABSTRACT

Obijective: The aim of this research is to describe the processing of neural response metaphors in individuals with autism spectrum disorder
(ASD) speaking Turkish as their native language and to form the basis for further research in this field.

Methods: In this study, a single case study method was used. The data was collected by means of a structured questionnaire. The answers
were recorded with the “Systematic Analysis of Language Transcripts” (SALT) program, and the data obtained was summarised using descriptive
analysis.

Results: It was found out that the participant had difficulty comprehending, interpreting and using mimics and gestures. He struggled matching
emotions and situations with expressions denoting them as well as determining how a person experiencing these emotions and situations
might look like. The participant turned out to have reduced ability to interpret idioms and proverbs related to emotions, decide on what actions
can be performed at the given place, and form a situation-effect relationship. The participant experienced problems interpreting and using
new, formulaic, and malformed metaphors as well metaphors with literal meaning, and could hardly identify and correctly interpret conceptual
metaphors within idioms and proverbs.

Conclusion: People with ASD experience difficulty with processing of neural response metaphors by the native speakers of Turkish. The disorders
identified within the scope of our research result from the deficiencies of the theory of mind in individuals with ASD, which is supported by

other studies on individuals with ASD having different mother tongues.

-

Keywords: Neurolinguistics, autism spectrum disorder, language disorder, neural theory of language, metaphor

1. INTRODUCTION

Autism Spectrum Disorder (ASD) is a neurodevelopmental
disorder characterized by impaired social interaction and
communication, limited attention, and repetitive behaviour.
This term was first used by Swiss psychiatrist Paul Eugen
Bleuler in 1911 for individuals which completely isolated
themselves from the outside world. In 1943, American
psychiatrist Leo Kanner made a definition of autism in
his study of 11 children displaying patterns of abnormal
behaviour. Although Leo Kanner suggested that ASD is
seen in children having emotionally cold parents, ASD is
now known to be caused by some neurological, genetic,
and environmental factors (1). Among these factors there
are prenatal infection, metabolic disorders, and the use of
anticonvulsant drugs to prevent epileptic seizures during
pregnancy. Developmental delay, frequently seen epileptic
seizures and increased head circumference indicate that ASD
is a neuropsychiatric disorder (2). Studies aiming to reveal
the genetic factors of ASD have shown that there is a large

difference in comorbidity rates between monozygotic and
fraternal twins, and the probability of ASD occurring in both
siblings is higher in identical twins than in fraternal twins (3).

Analysis of retrospective reports indicates that the mean age
of parents’ first concerns about their child’s development
is 18 months (4). According to participants’ reports, motor,
sensory and social behaviour abnormalities are frequently
observed in the first two years of life, but since they are
clinically missed, the diagnosis can only be made between
the ages of 2 and 4.

ASD is mainly associated with limited social interaction
and repetitive behaviour patterns. However, DSM-5 also
includes another symptom known as hypoactivity, a disorder
characterized by lethargy, laziness, and slow response to
sensory input, as opposed to hyperactivity (5). ASD-induced
perception and communication disorders also restrict the
development of motor skills. For this reason, individuals with
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ASD need to develop their motor skills using various therapy
methods and special training (6). Motor development is
known to have impact on children’s communicative, social
and cognitive development in the first years of life. In
previous studies, delays in motor development have been
associated with deficiencies in cognitive development
and language (7, 8). Alongside with language delay, ASD is
marked by stereotypical and repetitive behaviour, obsession,
resistance to change and accompanying anxiety attacks, as
well as inability to develop joint attention. Self-care problems,
depression and inappropriate sexual behaviour can also be
observed in adolescents with ASD (9-12).

Research shows that ASD is often accompanied by language
disorders and various behavioural problems. About 50% of
individuals with ASD are known to be unable to develop
verbal communication until early childhood (13, 14). The
difficulties encountered in verbal communication are the
inability to use language according to the purpose, various
problems in phonological processing, excessive intonation,
abnormalities in tone, stress and rhythm, limited vocabulary,
errors in advanced syntax production, and semantic mistakes
(15). Echolalia, pronoun reversal, excessive use of atypical
language and jargon, and difficulties based on pragmatic
language use are also frequently observed in individuals with
ASD (16, 17). Regarding nonverbal communication, people
with ASD experience difficulties in interpreting other people’s
body language and inferring their intentions, and at the
same time they can hardly use their gestures and mimics and
express their own intentions. Studies have demonstrated that
after non-linguistic barriers to communication are removed,
individuals with ASD tend to have fewer perception-related
problems than those related to production (18).

Individuals with ASD have similar vocabulary range and often
use speech in idiosyncratic ways. Although individuals with
ASD are more or less successful in the production of phrases
and their first words, ASD is usually associated with speech
retardation (19). When considering monolingualism and
bilingualism as another factor affecting vocabulary acquisition
and perception by children with ASD, bilingual children turn
out to show better results than their monolingual peers,
even if the difference is not very significant (20). Alongside
with this, the vocabulary breadth of mothers of children
with ASD is also known to determine the number of words
known by their children. However, mothers’ grammar skills
don’t seem to influence the grammatical competence of
their children (21). Semantic methods based on the teacher’s
emotional response are not very beneficial for the vocabulary
acquisition of children with ASD due to the lack of theory of
mind (22). At the same time, the problems that children with
ASD experience with receptive language and the limitations
in fine motor skills cause various difficulties in the acquisition
of writing skills. Children with ASD can only overcome these
difficulties up to a certain point with the help of their parents
and educators. At this point, the severity level of ASD seems
to be of great importance. The more the person is affected by
ASD, the more difficulties increase in literacy skills as well as
in production and perception (16, 19).

The Neural Theory of Language was created by George Lakoff
and Jerome Feldman. This theory is based on the view that
thought is physical, and that reasoning occurs by activating
certain neuronal groups in our brain (23). Metaphorical
thinking is a mental function. Lakoff and Johnsen argue that
metaphors emerge as a result of neuronal activities in the
brain (24). According to structured connectionism developed
by Jerome Feldman, all calculations are distributed over
a single network, and nothing is built in. The meaning of
the function cannot be assigned to a single neuron or a
group of neurons. Mirror neurons modulate their activity
both when an individual executes a specific motor act and
when they observe the same or similar act performed by
another individual. Mirror neurons are activated not only
in these situations, but also when this action is perceived or
imagined to be performed. Feldman claims that meaning is
a mental analogy for physical concepts. Following simulation
semantics, the neural theory of language proposes that the
neural circuitry that defines the meaning of the word “grasp”
is the same neural circuitry that is activated in mirror neurons
when the act of grasping is performed or imagined (25).

The present study is aimed to examine and describe the way
neural response metaphors are processed by an individual
with ASD. There are three fundamental types of neural
response metaphors: primary, structural, and conceptual.
Primary metaphors form the basis for the creation of
complex metaphors, the meaning of which can be inferred
intuitively without giving the direct analogy. Structural
metaphors are a form of metaphor in which an expression
is transformed in such a way that evokes other expressions
related to it. Conceptual metaphors can be described as a
way of making an abstract idea or experience more easily
understandable by framing it in terms of another more
concrete concept. Conceptual metaphors are divided into two
types: orientational metaphors involving spatial relationships
and ontological metaphors based on the concretization of
abstract metaphors (23, 24).

2. METHODS

Ethical approval was obtained from the Hamidiye Scientific
Research Ethical Committee of University of Health Sciences
(Approval date and number: 21/604).

In this study, a single case study method was used. The
participant of the study was a 10-year-old male child with
moderate autism spectrum disorder speaking Turkish as a
native language. The participant’s family was provided with
the necessary information about the study and a consent
form was obtained.

The data was collected by means of a structured
questionnaire, consisting of ten steps. In the first step, the
participant was asked to match the emotion icons with the
names of the feelings they express. In the second step, he
had to choose the right emotion based on the description of
a person’s appearance. In the third step, the participant was
required to indicate the emotion that a person experiences
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in the given situation. In the fourth step, he was given various
idioms and asked to name the emotion expressed by them. In
the fifth step, a true-false test evaluating the understanding
of primary metaphors was applied. In the sixth step, a two-
option multiple-choice test was prepared to reveal whether
the participant is aware of the difference between wanting
to do something and actually doing it. The seventh step was
designed to find out if the participant is able to comprehend
metaphorical fusions. The eighth and the ninth steps were
related to conceptual metaphors and included true or false
and multiple-choice questions. In the last step the participant
was asked open-ended questions on proverbs/idioms and
conceptual metaphors.

The oral answers were recorded by means of the “Systematic
Analysis of Language Transcripts” (SALT) program, and the
data obtained was summarised using descriptive analysis.

3. RESULTS

At the first stage of the research, the participant was shown
emotion icons and asked to match them with the feelings.
The participant read aloud the names of the feelings and did
the matching task on his own. He matched the scared face
expression with the word “happy”, the happy face expression
with the word “surprised”, the surprised and upset face
expressions with the word “sad”, and the disgusted and
angry face expressions with the word “angry”. The words
“scared” and “disgusted” were left unmatched. Even if the
participant named 2 of the 6 face expressions correctly, it’s
necessary to note that he wrongly matched them with two
other emotions as well.

At the second stage of the research, the participant was
given a multiple-choice test and asked to choose the correct
emotion based on the description of a person’s appearance.
When asked how a person being nauseous felt, he chose
“disgusted” from the options “angry”, “surprised” and
“disgusted”. When asked how a person clenching their teeth
felt, the participant chose “happy” from the options “happy”,
“angry” and “sad”. When asked how a crying person felt, the
participant chose “disgusted” from the options “disgusted”,
“sad” and “surprised”. When asked how a person whose
face has gone pale felt, he chose “happy” from the options
“scared”, “happy” and “sad”. When asked how a person
whose eyes and mouth are wide open felt, the participant
chose “angry” from the options “disgusted”, “angry” and
“surprised”. When asked how a smiling person felt, the
participant chose “surprised” from the options “surprised”,
“happy” and “sad”. In this part of the research, the participant
answered 5 of the test questions incorrectly and 1 of them
correctly.

At the third stage of the research, the participant was
presented a situation and asked to predict what emotions
a person would experience in this situation. When asked
what a person would feel if something smelt bad, the
participant selected “fear” from the options “happiness”,
“disgust” and “fear”. When asked what a person who had

received good news would feel, he selected “disgust” from
the options “happiness”, “sadness” and “disgust”. When
asked what a person being chased by a dog would feel, the
participant selected “fear” from the options “angriness”,
“sadness” and “fear”. When asked what a person who
had found themselves in an unexpected situation would
feel, the participant selected “angriness” from the options
“astonishment”, “disgust” and “angriness”. When asked what
a person would feel if a friend of them had damaged their
belongings, the participant selected “angriness” from the

” o«

options “angriness”, “happiness” and “fear”.

At the fourth stage of the research, the participant was
asked to explain the feelings expressed by the idioms. After
being informed that he had given the correct answer to the
question what the idiom “agzi kulaklarina varmak” (grin from
ear to ear) meant, the participant gave the same answer
(happiness) to the questions concerning other idioms (agzi
actk kalmak — drop one’s teeth, yliregi agzina gelmek — jump
of one’s skin, ateg pliskiirmek — breath fire, burnunun diregi
sizlamak — be down in the mouth, i¢ci almamak — be reluctant
to do something).

At the fifth stage of the research, the participant had to match
places with the activities done there and state whether the
given statements were true (T) or false (F). The participant
marked the statement “Someone who wants to sleep goes
to the bedroom” as true (T). After the enquirer said that this
was the correct answer, the participant marked all other
statements (someone who wants to sleep goes to the kitchen,
someone who wants to eat goes to the bedroom, someone
who wants to get dressed goes to the kitchen, someone who
wants to read a book goes to the toilet) as true (T).

At the sixth stage of the research, the participant was asked
to choose the statements that could be inferred from the
given situations. The participant answered 5 of the questions
incorrectly and 1 of them correctly. When asked which one
would have a fish, someone who likes fishing or someone
who is fishing, the participant answered, “Someone who
likes fishing”. When asked which one would finish a book,
someone who is reading a book or someone who wants to
read a book, the participant answered, “Someone who wants
to read a book”. When asked which one would finish their
homework, someone who is doing a homework or someone
who has a homework, the participant answered, “Someone
who has a homework”. When asked which one can catch a
ball, someone who is looking at the ball or someone who is
trying to catch it, the participant answered, “Someone who
is looking at the ball”. When asked which one can touch a cat,
someone who has a cat or someone who is thinking about
a cat, the participant answered, “Someone who has a cat”.
When asked which one can hold a glass, someone who is
trying to reach the glass or someone who is pointing at the
glass, the participant answered, “Someone who is pointing
at the glass”.

At the seventh stage of the research, the participant had to
determine whether two people which have something in
common are the same person. Being given the statements
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“My mother is a woman”, “My father’s sister is a woman”,
and “My mother’s sister is a woman”, the participant
marked the statement “My mother, my father’s sister, and
my mother’s sister are different people” as true (T) and the
statements “My mother’s sister is my mother” and “My
father’s sister is my mother’s sister” as false (F). Being given
the statements “The policemen is married”, “The doctor
is married”, and “The teacher is married”, the participant
marked the statements “The policemen is a doctor”, “The
doctor is a teacher”, and “The policemen, the doctor, and the
teacher are the same person” as true (T). The participant was
able to differentiate between the concepts of “mother” and
“aunt”. However, when asked to make the same distinction
between the professions, he failed the task and marked all
the options incorrectly.

At the eighth stage of the research, the participant was
introduced to the conceptual metaphor “bad things are dark”
illustrated by the examples of “kara baht” (“dark fate”) and
“kara bulutlar” (“dark clouds”), after which he was asked to
mark other metaphors containing the word “dark” as true (T)
or false (F). The participant marked the novel metaphor “kara
zamanlardan gectik” (“we have passed through dark times”)
as false, the conventional metaphor “kara bulutlar dolasiyor
dort yaninda” (“dark clouds are hovering all around”) as true,
and the statement “ekran ne kadar karanlik” (“how dark is
the screen”) where “dark” is used in the literal meaning as
false. However, when asked if the statement “I have dark
luck” was wrong, the participant gave the correct answer.

At the nineth stage of the research, the participant had to
choose the right meaning of the conceptual metaphors “kor
talihini yenemedi” (he/she couldn’t beat his/her blind luck)
and “karanhk gunler ¢ok yakin” (“dark days are close”). He
incorrectly matched the meaning of the first one with “good
luck” instead of “bad luck”. However, the participant correctly
identified the meaning of the second metaphor and chose
the “bad days” option.

At the tenth stage of the research, the participant was given
a number of sentences containing conceptual metaphors and
asked to answer the questions. When asked if the person
described by the words “tencere dibin kara, seninki benden
kara” (the bottom of the pot is black, yours is blacker than
me) is good or bad, he replied, “The pot is black”. When
asked how a person “who has not seen the light of day” (“glin
yuzi gérmemis”) might have spent their day, the participant
repeated the words of the enquirer by saying, “He has not
seen the light of day”. However, after being given a clue by
the enquirer who asked whether the person might have
had a good or a bad day, the participant chose the “bad
day” option. When the participant was asked which side
of another person’s character a person who said, “lI won’t
see him/her again after | saw his/her dark side” might have
faced, with the help of additional questions such as “Was it
his/her good or bad side?” and “Has he/she done something
good or something evil?”, the participant responded that it
was the bad side.

4. DISCUSSION

The aim of this research was to reveal the effect of ASD
on the processing of neural response metaphors. It was
determined that the participant with ASD, who was a native
speaker of Turkish, had problems understanding, expressing
and interpreting situations based on facial expressions,
appearance and emotions caused by certain events. The
theory of mind of healthy children develops by the end of
early childhood, while children with ASD appear unable to
build the mental model of other minds (26). The research
findings show that individuals with ASD find it hard to
interpret nonverbal images and their main and connotative
meanings due to the lack of theory of mind (27). In this
respect, the results of our study involving a native speaker
of Turkish are supported by studies conducted on speakers
of other languages.

The participant gave correct answers to the first questions in
tasks that required interpreting idioms and the feelings they
express and matching the place with the action that can be
performed at that place. After being told that his answer was
correct, the participant made a hasty generalization and gave
the same answer to all the subsequent questions regardless
of whether it was right. Similar results have been obtained in
other studies involving participants with ASD having different
mother tongues (5, 28).

In another part of the study, the participant was asked to
predict the consequences that the given situations may lead
to and to identify the names of relatives and professions that
have something in common. The participant proved to be
unsuccessful fulfilling these tasks being able to match only
those relatives that he is likely to frequently spend time within
daily life. The inability of individuals with ASD to estimate
the situation and the results related to that situation is also
discussed by Frith and Happe (1994) (27). As for the findings
concerning matching the names of relatives and professions,
similar results were obtained by De Fossé (2004) (15).

The participant also scored low in that part of the study that
dealt with conceptual metaphors. However, the participant
turned out to show better results after being provided some
clues and scaffolding. This finding is supported by other
studies on the perception and interpretation of metaphors
by individuals with ASD (24, 29, 30).

5. CONCLUSION

Allindividualswith ASD,whichisalifelongneurodevelopmental
disorder, have a certain set of characteristics that distinguish
them from others belonging to this group. These features
vary depending on the severity of ASD and are affected by
individual differences. For this reason, the aim of this case
study was to examine the effect of ASD on the processing
of neural response metaphors by a single subject, to reveal
individual differences, and to compare the results obtained
with other studies on individuals with ASD having different
mother tongues.
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The results of the study show that individuals with ASD have
difficulty comprehending, interpreting and using mimics
and gestures, which are an important part of nonverbal
communication. They struggle matching emotions and
situations with expressions denoting them as well as
determining how a person experiencing these emotions
and situations might look like. Individuals with ASD are
not good at interpreting idioms and proverbs related to
emotions, deciding on what actions can be performed at
the given place, and forming a situation-effect relationship.
They have problems interpreting and using new, formulaic,
and malformed metaphors as well metaphors with literal
meaning, and can hardly identify and interpret conceptual
metaphors within idioms and proverbs.

The most important reason for these disorders is the lack of
theory of mind seen in children with ASD. Healthy children’s
theory of mind develops by the end of early childhood and
enables them to correctly interpret all the components
of language as well as the imaginary structure of abstract
language at the moment of communication. Theory of
mind enables individuals to imagine themselves outside the
situation they are currently in. The disorders identified within
the scope of our research result from the deficiencies of the
theory of mind in individuals with ASD, which is supported
by other studies on individuals with ASD having different
mother tongues.
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