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ABSTRACT

of patients who experienced phantom pain after limb amputation.

self-efficacy levels.
Keywords: Amputation, phantom limb pain, self-care, self-efficacy.

-

Objective: This study was conducted with a comparative and descriptive research design to evaluate the self-care agency and self-efficacy

Method: The population of the study consisted of 54 patients who underwent limb amputation operations in a university hospital in Istanbul
between 1 January 2018 and 1 January 2020. Sample selection was not made, all patients included the population were reached by phone
after their discharge. When the data were collected, one patient was excluded due to being younger than 18 years of age, 12 patients died,
9 patients had stump pain, and the study was completed with 32 patients. Data were collected using a “Personal Information Form”, the
Visual Analog Scale, the Exercise of Self-Care Agency Scale and the Self-Efficacy Scale.

Results: The mean Exercise of Self-Care Agency Scale score of the patients was found to be 79.37+£21.55. Their mean total Self-Efficacy score
was 70.00£16.10. There was no statistically significant relationship between postoperative phantom pain and scale scores.

Conclusion: It was determined that patients who experienced phantom pain after amputation had moderate self-care agency and perceived

~N

1. INTRODUCTION

Amputation is the procedure of removing a damaged
extremity that cannot be corrected, by surgically cutting it
with its bone out of the body (1,2). Amputation can affect the
bio-physical, psychological, and socio-economic dimensions
of the individual’s life, causing problems in activities of daily
living and therefore a decrease in self-care agency. Self-
care refers to activities initiated and performed to improve
health, protect one’s life, health, and well-being, prevent the
deterioration of one’s health, and maintain one’s health (2).

Self-care agency (SCA) is the individual’s ability to perform
self-care related activities (3,4). According to Orem, SCA is “a
multidimensional concept that includes having the necessary
motivation, idea generation capacity, energy, and knowledge
to carry out self-care activities that maintain health and well-
being” (5). To lead a satisfying life, awareness of health-
related needs to be strengthened should be raised in people,
and behaviors and skills that will enable them to use their
health-related skills to the fullest should be developed (6,7).
Nurses, who identify the inadequacies in the self-care of

individuals, aim to help patients or healthy individuals meet
their self-care needs (4).

As defined by Senemoglu, self-efficacy is one of the cognitive
perception factors that affect an individual's behaviors
(8,9). Self-efficacy was expressed by Bandura in 1977 as a
concept that affects behavior. According to Bandura, “self-
efficacy is the individual’s own judgment of their capacity to
organize and successfully perform the activities necessary to
demonstrate a certain performance.” In other words, self-
efficacy is an individual’s judgment and belief about their
own regarding the extent to which they can be successful in
overcoming difficult situations that they may encounter in
the future (8). It is important that nurses, who aim to protect
individuals from ill-advised behaviors and help them adopt
positive behaviors that improve and maintain health, control
the individual’s health-related behaviors and have knowledge
about this concept (10-12).
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Problems that develop in individuals after amputation cause
insufficiency in their activities of daily living from different
perspective, causing people to become fully or partially
dependent in the physical, financial, and social sense,
thus affecting their self-care agency and self-efficacy (13).
“Phantom Feeling (PF)”, which is defined as feeling as if the
amputated extremity is still in place, and “Phantom Pain (PP)”,
which is seen as pain in the non-existing extremity, are chronic
problems that are frequently encountered after amputations
(14). The incidence of PP after amputation is reported to
be in the range of 49-83% (15,16). The discomforts that the
patient may experience during or after the operation or the
procedures to be performed (e.g., pain, nausea, vomiting,
hypothermia, anxiety), including the experience of PP, which
is a very common problem, may be the main reason for a
decrease in their self-care agency and self-efficacy levels. A
nurse should implement all necessary nursing interventions
to reduce or resolve the situations that will cause discomfort
in the patient before and after each procedure (17).

2. METHODS

2.1. Research Design and Participants

This study was conducted with a descriptive design to
improve the quality of patient care by evaluating self-
care agency and self-efficacy in patients who underwent
amputation operations and experienced PP, guide nursing
interventions, and direct future research on the subject in
the field of nursing.

The population of the study consisted of 54 Turkish
patients who underwent limb amputation operation in the
orthopedics and traumatology clinic of a university hospital
in Istanbul between 1 January 2018 and 1 January 2020.

Sample selection was not performed because the number of
patients that could be reached was very small. All patients
who made up the population were called by phone after
their discharge. However, the study was completed with 32
patients between 1 March and 30 April 2020, when the data
were collected, because one patient was younger than 18
years old, 12 patients died, and 9 patients had stump pain.

2.1.1. Inclusion criteria: Patients aged 18 years or older, who
underwent limb amputation operations between 1 January
2018 and 1 January 2020, experienced PP, and were oriented
to person, place, and time were included.

2.1.2. Exclusion criteria: In differentiating PP from stump
pain, the location and nature of the patient’s pain were
questioned. The pain of the patients who described it as
a sharp, burning, electric shock-like pain localized in the
remaining limb, superficially in the deep tissues at the
incision line, or spread to the entire remaining limb, was
considered stump pain, and such cases were excluded from
the study (18,19).

2.2. Data Collection

The data of the study were collected with a “Personal
Information Form”, the “Visual Analog Scale”, the “Exercise
of Self-Care Agency Scale”, and the “Self-Efficacy Scale”.

2.2.1. Personal Information Form: This form included
21 questions prepared by the researchers in light of the
relevant literature, to collect information on the introductory
characteristics of the patients and their characteristics
related to their disease and surgery. The questioned
individual characteristics included sex, age, marital status,
educational status, income level, chronic illness, medication
use, companion status, and habits. The features of PP and
surgery that were questioned included the status of pain
before and after the surgery. Questions inquiring about the
location and severity of postoperative pain and the use of
analgesics were also included among these 21 questions
(1,11,13-17).

2.2.2. Visual Analog Scale (VAS): VAS for Pain is a one-
dimensional individual pain assessment method and is
usually in the form of a 10 cm long line, with “No Pain-Zero
(0)” at one end and “Unbearable Pain-Ten (10)” at the other
end. It can be used as a horizontal or vertical ruler. It is an
easy-to-use scale to evaluate response to treatment and pain
(20,21).

2.2.3. Exercise of Self-Care Agency Scale (ESCA): ESCA is a
scale developed by Kearney and Fleischer in 1979 and used
to determine people’s ability to take care of themselves
(22). It is a 5-point Likert-type scale consisting of 35 items,
the validity and reliability study of which was conducted by
Nahcivan in Turkey in 1994, focusing on the self-evaluation of
individuals regarding their involvement in self-care activities
(6). Each item is scored from 0 to 4. The maximum possible
score is 140, and it is accepted that higher scores correspond
to higher levels of self-care agency. The scale is based on
4 features. These are an active versus a passive response
to situations, motivation, knowledge and information
seeking, and self-worth, self-esteem, and self-concept of
the individual. In the study, the Cronbach’s alpha coefficient
of the scale was 0.94, and it was determined to be a highly
reliable scale.

2.2.4. Self-Efficacy Scale (SES): SES is a Likert-type scale
that measures an individual’s effectiveness/competence, it
consists of 23 items, and each of its items is scored between
1 and 5. The validity and reliability of the Turkish version of
the scale developed by Sherer et al. (1982) (23) were tested
by G6ziim and Aksayan in 1999. The minimum and maximum
possible scores on the scale are 23 and 115. A high total score
indicates a high level of self-efficacy-efficacy perceived by the
respondent (24). In the study, the Cronbach’s alpha value of
the total scale was found to be 0.95, and it was determined
to be a highly reliable scale.

Data were collected between 1 March and 30 April 2020. The
patients were reached by phone. Verbal consent was obtained
by the researcher. Written permission could not be obtained
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due to the ongoing COVID-19 pandemic restrictions. Filling
out the forms took about 15-20 minutes for each patient.

2.3. Data Analysis

The NCSS (Number Cruncher Statistical System, Kaysville,
Utah, USA) program was used for statistical analyses.
Descriptive statistical methods (mean, standard deviation,
median, frequency, ratio, minimum, maximum) were used to
analyze the data. The conformity of the quantitative data to
normal distribution was tested with the Kolmogorov-Smirnov
test, the Shapiro-Wilk test, and graphical evaluations. The
Mann-Whitney U test was used in the comparisons of
two groups of data that did not show normal distribution.
The Wilcoxon Signed-Rank test was used for intragroup
comparisons. Spearman’s Correlation Analysis was used to
evaluate the relationships between variables. The threshold
for statistical significance was accepted as p< .05.

2.4. Ethical Considerations

Before starting the study, ethical approval from Istanbul
University-Cerrahpasa Social Sciences and Humanities
Ethics Committee (Decision No: 2019/159) and institutional
permission from the relevant hospital (Date: 06/04/2020 and
No: 51988) were obtained. The individuals participating in
the study were informed about the study, and their verbal
consent was obtained. For the use of the scales, permission
was obtained via e-mail from the authors who conducted the
validity and reliability studies of the scales.

2.5. Limitations

The limitation of the study was that it was conducted as a
descriptive study with 32 patients and a single group that
could be reached.

2.6. Strengths

The strengths of the study are that there is no other study
in the literature on self-care and self-efficacy in patients
experiencing PP and that it is the first study on this subject.

3. RESULTS

The distribution of the descriptive characteristics of the
patients who were included in the study is shown in Tablel. It
wasdeterminedthat81.2% (n=26) of the patientshad Diabetes
Mellitus (DM), and 37.5% (n=12) had chronic diseases other
than DM. It was found that 81.2% (n=26) of the amputation
indications was DM, and 18.8% (n=6) were conditions other
than DM. While the time since the amputation operations
of the patients was 0-12 months in 28.2%, and it was 13-
24 months in 71.8%. Among the amputated limbs of the
patients, 62.5% (n=20) were below the knee, 31.3% (n=10)
were above the knee, and 6.2% (n=2) were below or above
the elbow. Preoperative pain was experienced by 84.4%

(n=27) of the patients, while 100% (n=32) had postoperative
pain. According to their statements, 96.9% (n=31) had PF
after their operation. Painkillers were used by 65.6% (n=21)
of the patients (Table2). There was no statistically significant
difference between the postoperative PP scores of the
patients based on the presence of preoperative pain among
them (p>.05) (Table 1).

Table 1. Distribution of descriptive features, diseases and
distributions regarding amputation (n=32)

Bottom-Top Avg+SD

Age (years) 38-87 62,941+12,65
%
Gender Female 8 25.0
Male 24 75.0
Marital Status Married 24 75.0
Single 8 25.0
E ion Primary school
ducation Status o :J;; 00 16 50.0
Secondary school
and abovZ 16 500
Working Status Not working 25 78.1
Working 7 21.9
Diabetes mellitus No 6 18.8
Yes 26 81.2
Other chronic No 20 62.5
diseases Yes 12 375
Time after 0-12 months 9 28.2
amputation 13-24 months 23 71.8
Amputation cause Diabetes 26 81.2
cNaounS L::Islabetes 6 18.8
Amputated limb Under the knees 20 62.5
Above knee 10 313
Below and above
the elbow 2 62
Preoperative pain No 5 15.6
Yes 27 84.4
Post-surgical No 1 3.1
phantom feeling Yes 31 96.9
Post-surgical Yes
phantorﬁ pain 32 100.0
Use of painkillers No 11 34.4
Yes 21 65.6

Avg: Avarage; SD:Standard Deviation

The total ESCA scores of the patients ranged from 52 to 122,
with a mean score of 79.37+21.55. The Cronbach’s alpha
internal consistency coefficient of the scale based on the
responses of the patients given to the scale items was 0.94,
and the scale was found to have high validity and reliability.

The mean SES scores of the patients were 24.68+6.14 for
starting the behavior, 20.77+3.63 for maintaining the behavior,
16.25+5.51 for completing the behavior, and 8.87+2.28 for
struggling with obstacles, whereas their mean total SES score
was 70.00+£16.10. The Cronbach’s alpha internal consistency
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coefficient of the total scale in this study was found to be 0.95,
and it was determined to be a highly reliable scale (Table 2).

Table 2: Self-efficacy scale scores and Cronbach’s alpha internal
consistency coefficients

Factors Number Bottom- Avg+SD Alpha
of items Top value

Factor-1: 8 15-35  24.68+6.14  0.728

Starting the behavior

Factor-2: 7 14-26 20.77+3.63 0.815

Maintaining the

behavior

Factor-3: 5 8-25 16.25+5.51  0.910

Complete the behavior

Factor-4: 3 4-13 8.87+2.28 0.554

Struggling with

obstacles

TOTAL: 23 47-98  70.00£16.10  0.953

Self-Efficacy

Avg: Avarage; SD:Standard Deviation

Table 3: Relationship between scales

The total ESCA scores of the patients were significantly related
to their behavior initiation scores (r= .737), their behavior
completion scores (r= .754), their struggle with obstacles
scores (r=.783), and their total SES scores (r=.752) (p< .001;
p< .01). A positive, moderate, and statistically significant
correlation was determined between the total ESCA scores
of the patients and their SES behavior maintenance subscale
scores (r=.602; p= .001; p<0.01). There was no statistically
significant correlation between the total ESCA scores of the
patients and their preoperative pain or postoperative PP
scores (p> .05). There was also no statistically significant
correlation between the scores of the patients on the
starting the behavior, maintaining the behavior, completing
the behavior, and struggling with obstacles subscales and
their preoperative pain or postoperative PP scores (p> .05).
Moreover, there was no statistically significant relationship
between the total SES scores of the patients and their
preoperative pain or postoperative PP scores (p> .05) (Table
3).

Self-efficacy
= e —
"é .é .g .
g 3 s £ £ ) s
g 2 2 = = 2 £
) o ) £5 £3 g 5
B & e S s &35 £ 8
Self-care Agency Total r 1.000 0.737 0.602 0.754 0.783 0.752 -0.147 -0.230
p - .001** .001** .001** .001** .001** 421 .205
Starting the behavior ro - 1.000 0.816 0.876 0.781 0.952 -0.111 -0.169
p - - .001%* .001%* .001%* .001%* .544 .354
Keeping the behavior ro - - 1.000 0.840 0.638 0.890 -0.131 0.122
p - - - .001** .001** .001** .483 512
Completting the behavior r - - - 1.000 0.746 0.950 -0.193 -0.055
p - - - - .001%* .001%* .289 .765
Strugging with obstacles roo- - - - 1.000 0.821 -0.320 -0.266
p - - - - - .001** .074 .141
Self-efficacy total roo- - - - - 1.000 -0.242 -0.160
p - - - - - - .189 .390
Preoperative Pain roo- - - - - - 1.000 0.581
p - - - - - - - .001**
r: Spearman’s Correlation Coefficient *#p< .01 PP: Phantom Pain
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The preoperative pain and postoperative PP scores of
the patients were determined to not vary significantly in
relation to their sex or age (p> .05). There was no significant
difference between the male and female patients in terms
of the degrees of change in their postoperative PP scores
compared to their preoperative pain scores (p>.05).

Furthermore, the education levels of the patients were not
found to be significantly associated with their preoperative
pain or postoperative PP scores (p> .05). However, the
postoperative PP scores of the patients who were primary
school graduates increased significantly compared to their
preoperative pain scores (p=.019; p< .05).

4. DISCUSSION

In the relevant literature, there is no other study about
the self-care agency and self-efficacy levels of amputation
patients who experience PP. In this study, which was
conducted to evaluate the self-care agency and self-efficacy
of patients who experienced PP after limb amputation, PP
was found in 32 (76.2%) of 42 patients who underwent limb
amputation in the specified dates. In 96.9% (n=31) of the
patients, PF, which felt like the amputated limb was still in
place after the operation, was also observed. Alsancak and
Altinkaynak reported PP in 7 (23%) and PF in 16 (53%) of 30
patients who underwent lower extremity amputation (25).

In a study conducted with 147 individuals with lower and
upper extremity amputations, it was reported that 60% of
upper extremity amputees had PP, 70.7% had PF, 65.8% of
lower extremity amputees had PP, and 75.6% had PF (26).
In another study in which 5700 amputation cases were
evaluated, it was stated that the prevalence of PP was
around 75% (27). It can be thought that the differences in
the incidence of PP in the literature are probably due to
differences in the times when these studies were carried
out, the countries where they conducted, and the methods
used during data collection, as well as the low total number
of individuals who experienced PP, which was one of the
limitations of this study.

Approximately 90% of amputations are performed due
to peripheral vascular diseases. Approximately half of the
amputations performed for peripheral vascular diseases are
in diabetic patients (28). Lower extremity amputations are
frequently performed especially for diabetic and vascular
reasons, and they are among the operations in which post-
surgical pain is the most common (29). Walker stated that
in individuals with heart disease, the duration of the disease
is important, and newly diagnosed patients have more
positive health beliefs than patients who are diagnosed
earlier in their lives (30). In the study conducted by Kara and
Fesci with individuals with Type 1 DM, it was reported that
as the duration of the disease increased, self-care agency
decreased (31). In this study, it was determined that 81.2%
(n=26) of the patients had DM, and 37.5% (n=12) had chronic
diseases other than DM. This explained the more frequent PP

experience in patients who were amputated due to diabetes,
similarly to other studies in the literature.

It was reported that approximately 85% of all amputations
are performed on the lower extremities (28,32). Nutritional
disorders due to vascular causes are mostly seen in the
lower extremities (30). In this study, 62.5% (n=20) of the
amputation cases were below the knee, 31.3% (n=10) were
above the knee, and 6.2% (n=2) were below or above the
elbow. Consistent with the literature, most of the patients
had amputations at different levels in their lower extremities.

Preoperative pain was detected in 84.4% (n=27) of the
patients who were included in this study, and postoperative
PP was detected in 100% (n=32). The rate of patients who
used painkillers was 65.6% (n=21). The relevance of the
presence, severity, or duration of pain before surgery to
PP is controversial. Severe and especially long-lasting pain
before amputation surgery is considered a risk factor for
the chronicity of pain (33). In a study involving amputations
performed due to vascular diseases, it was noted that while
the frequency of preoperative pain was 80%, chronic PP
remained at around 60%, and the duration of pain, rather
than the presence of pain, was a risk factor for chronicity
(34). In a larger series of lower extremity amputations,
there was no significant relationship between the presence
of preoperative pain and its chronicity (35). In this study, in
parallel with the literature, no significant relationship was
found between the presence of preoperative pain and the
presence of postoperative PP, and it is thought that the usage
of painkillers by most of the included patients may have
affected the results.

Gul et al. evaluated self-care agency in patients who
underwent kidney transplantation, and the mean SCA score
of their patients was 108.9+20.1 (36) In their study which
included hypertensive patients, Tirkcan Diiz6z reported a
mean SCA score of 100.04+17.62 (37). In a study conducted
by Ustiindag and Zengin to determine the self-care agency
of patients with head and neck cancers, 38% of the patients
were found to have a moderate SCA score of 80.88+11.51,
and 62% were found to have a high score of 107.51+12.05
(38). In this study, the mean total ESCA score of the patients
was determined as 79.37+21.55. Similar to the literature,
the self-care agency of the patients who experienced PP was
found to be moderate.

In the study conducted by Ustiindag and Zengin, in which
patients with head and neck cancers were included, no
significant difference was observed between age groups in
terms of their mean scores of self-care agency (38). Tiirkcan
Dlzoz stated that the highest self-care agency score was in
the group aged 40 and below, and the lowest score was in
the group aged 61 and above (37). Similarly, no significant
relationship was found between age groups and self-care
agency in this study.

Ustiindag and Zengin examined the distribution of the scale
scores of patients according to sex and determined that the SCA
scores of the male patients (102.62+17.38) were higher than
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those of the female patients (89.86+15.41), and the difference
between their mean scores was statistically significant (38).
The lack of a statistically significant difference between ESCA
scores according to sex in this study could have been due to
the heterogeneity of the male-female distribution.

It was reported by Ustiindag and Zengin that the self-care
agency scores of patients increased as their education levels
increased, and this relationship was statistically significant
(38). Turkcan DUz6z observed that as the education levels
of patients increased, their self-care agency scores also
increased (37). In the study conducted by Alemdar and
Cinar Pakylz with hemodialysis patients, it was determined
that the self-care agency scores of the patients differed
significantly based on their educational status (39). It can
be stated that the lack of a significant relationship between
education levels and self-care agency in this study was due to
the fact that the study was conducted with a small number
of people, which was also one of the limitations of the study.

Yilmaz et al. determined in their study on self-efficacy
regarding bowel preparation before colonoscopy that
the general perceived self-efficacy levels of the patients
were moderate, and there was no statistically significant
relationship between scale scores and compliance with the
pre-colonoscopy preparation instructions (40). In different
study, it has been reported that high self-efficacy levels
increase disease adjustment (41). In this study, the mean total
SES score of the patients was determined as 70.00+16.10.
The fact that there was no significant relationship between
self-efficacy levels and PP scores suggested that the result on
the evaluated variable was due to a chronic condition.

Vatansever and Unsar reported that there was no statistically
significant difference between male and female patients with
essential hypertension in terms of their self-efficacy levels, and
there was also no significant difference in medication adherence
scores based on the educational statuses of the patients (41).

In the study conducted by Karasawa et al. with disabled
patients who had chronic pain, chronic pain and self-efficacy
scores were found to be independent of the severity of pain,
butthey had statistically significant relationships to a decrease
in self-efficacy scores and disability status (42). These findings
provide an idea about the importance of relieving chronic
pain, strengthening self-efficacy, and promoting the sense of
independence in the individual. The absence of a significant
relationship between self-efficacy levels and PP in this study
can be interpreted as that experiencing phantom limb pain
does not have an effect on self-efficacy.

Studies on self-efficacy have shown that patients with high
self-efficacy recover in a shorter time, and their quality-of-
life increases (40-42). PP is also a form of chronic pain. It is
a serious problem that is frequently seen, especially after
amputation, and it hinders the daily activities of individuals.
Since there is no other study evaluating PP in addition
to self-care agency and self-efficacy in the literature, no
generalization can be made about the self-care agency and
self-efficacy levels of individuals who experience PP.

Tsay and Healstead and Song et al. stated that patients with
high self-care agency also had high self-efficacy, and there
was a positive relationship between these two variables
(43,44). In their study that included hemodialysis patients,
Lew and Owen reported that positive relationships between
self-efficacy, self-care, and quality of life (45). In this study,
a positive, statistically significant, and moderate correlation
was determined between the mean total ESCA scores of the
patients and their score on the maintaining the behavior
subscale, which is a dimension of SES (r=.602; p= .001; p<
.01). The findings of this study were compatible with the
information in the literature.

5. CONCLUSION

In this descriptive study, it was determined that patients
who experienced PP after amputation had moderate
self-care agency and perceived self-efficacy levels. Since
generalization cannot be made in line with the results of
this study, it is recommended to conduct comparative and
experimental studies with larger samples and in different
cultures to examine the self-care agency and self-efficacy of
patients who experience PP.
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ABSTRACT

Objective: Evaluating the rate of smoking and factors associated with nicotine addiction in university students will provide target-oriented
interventions for students. For this reason, this study aims to measure the frequency of nicotine use and nicotine dependence and related
factors among medical students.

Methods: In this cross-sectional study, an online questionnaire about nicotine use frequency and dependence was sent to a state university’s
medical students via mobile phones. No sample size was calculated, instead, the study aimed to reach a total of 1522 medical students. The
Fagerstrom Nicotine Dependence Test was used to measure nicotine dependence levels. p< .05 was considered as statistically significance
level.

Results: Of the students, 79.3% (n=306) were non-smokers, 14.7% (n=57) were smokers and 6.0% (n=23) of the students were ex-smokers.
Male students, students not living with their families, students with a higher income, and those having at least one smoking parent had
statistically significantly higher smoking rates (p< .05). According to the Fagerstrom Test, of the smoking students, 63.2% (n=36) had low
nicotine dependency, 33.3% (n=19) had moderate nicotine dependency, and 3.5% (n=2) showed high nicotine dependency.

Conclusion: Smoking rates were high in medical students, despite the medical knowledge related the negative health outcomes. And
students had high level of nicotine dependence. Further studies are needed about the strategies on the prevention of smoking among
medical students.

Keywords: Medical students, smokers, nicotine use, nicotine dependence, The Fagerstrom Nicotine Dependence Test
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1. INTRODUCTION

Nicotine dependence which is one of the major addiction
problems, is experienced worldwide. It is important

was found to be 43.6% for males, and 19.7% for females, and
31.6% for the whole population (3). In the same study, the

to study and understand the frequency of nicotine
usage and addiction as according to Benowitz (2010)
smoking is the leading cause of preventable death (1).
Tobacco use causes more than 7 million deaths per year and
the chance that a lifelong smoker will die prematurely from a
complication of smoking is approximately 50% (1).

According to the World Health Organization (WHO), the
tobacco epidemic is one of the biggest public health threats
the world has ever faced (2). Investigation of the smoking
prevalence is important to fight the epidemic of smoking.
Special populations like students should be also concerned in
epidemiological studies. Because it is important to know the
challenges before taking action against tobacco usage.

According to the results of the National Household Health
Survey 2017 study, the percentage of tobacco use in Turkey

percentage of current smokers between ages 15-29 years was
44.6% for males, 15.9% for females, and 30.6% for both sexes
(3). A study conducted on university students of two different
faculties in Turkey (social sciences and health sciences) states
that 20.6 % of the students are smoking. In the same study
students of health sciences faculties smoke less than social
sciences’ students (4).

Nicotine dependence can be associated with many factors. A
cross-sectional study conducted in Jordan among university
students from 3 public and 3 private Jordanian universities
states that of the 892 participants, 51.2% were nicotine
dependent. Students who started smoking before 18 years
of age, had a smoking family member and were studying at
governmental universities had higher nicotine dependence
levels (5). Another study, a study regarding socio-
demographic factors that affect the use of tobacco in 13 low
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and middle-income countries, including Turkey, found that a
positive association between the prevalence of tobacco use
and education level in Turkey exists (6). According to a recent
study conducted on university students in Turkey, 31.4%
of the students were moderately and 13.4% were highly
dependent on nicotine (7).

Even though nicotine usage has harmful effects on health and
well-being, it is still commonly seen among university students.
Evaluating the rate of smoking and factors associated with
nicotine addiction in university students will provide target-
oriented interventions for students. For this reason, this study
aims to measure the frequency of nicotine use and nicotine
dependence and related factors among medical students.

2. METHODS

2.1. Study Design and Students

The study was conducted from February to May 2021. In
this cross-sectional type of study, an online questionnaire
prepared using Google Docs about nicotine use frequency
and dependence was sent to medical students via WhatsApp
application. The study population for this study was a state
university’s medical students of the academic year 2020-
2021. Total number of medical students in this university
was 1552 for the 2020-2021 academic year. No sample size
was calculated; instead, the study aimed to reach a total of
1522 medical students: 290 1st year students, 255 2nd year
students, 236 3rd year students, 265 4th year, 261 5th year,
and 216 6th year. Before the students were given access to
the questions, informed consent was taken. Students checked
the “I have read and agree to the terms of this questionnaire”
button. No identity information was requested from the
students and the questionnaires were filled anonymously.

2.2. Instruments

The questionnaire consisted of 21 questions: 6 demographic
questions, 6 questions from the Fagerstrom test for nicotine
dependence, and 9 questions related to smoking prevalence
among students.

The Fagerstrom Nicotine Dependence Test (FTND) is a standard
international tool used to assess the intensity of physical
nicotine dependence. It is reliable and validated for the Turkish
population (8). FTND provides a measure that evaluates
cigarette consumption and nicotine dependence. Each item
of the six-item scale is scored between 0 and 3 points, and
the range of points that can be obtained from the scale varies
between 0 and 10. According to the total scores obtained from
the scale, nicotine dependence is graded in three groups low
(0-3 points), moderate (4-6 points), and high (7-10 points) (9).

2.3. Statistical Methods

The analysis of the data was done with SPSS (Statistical Package
for Social Sciences) for Windows 25.0 program. Descriptive

data were presented with median, interquartile range (IQR),
number (n) and frequency (%). In the analysis of the data,
the Chi-square test was used for categorical variables. The
Mann-Whitney U test was used for comparison of continuous
variables that did not fit the normal distribution. p< .05 was
considered as statistically significance level.

2.4. Ethical Concerns

In order to conduct the research, institutional permission
was obtained from the university where the study was
conducted. In addition, ethics committee approval was
obtained from the ethics committee of the studied university
(Date: 05.02.2021, decision number= 09.2021.213). After
providing information about the study, informed consent
was obtained from the students.

3. RESULTS

The total number of students was 386. The median age of the
students was 21 years (IQR=2). The median age of onset of
smoking was 17 years (IQR=2).

Of the students, 60.9% (n=235) were females, 39.1% (n=151)
were males. The majority of students who answered the
questionnaire were in the preclinical phase. Most of the
students were 2nd year students 28.5% (n=110). Of the
students, 67.4% (n=260) lived with their families. Most of the
students, 58.0% (n=224), had a monthly income of more than
1000 TL (Table 1).

Table 1. Sociodemographic features of the students

Characteristic n %
Total 386 100.0
Gender

Male 151 39.1
Female 235 60.9
Year of education

1st 86 223
2nd 110 28.5
3rd 88 22.8
4t 36 9.3
5t 28 7.3
" 38 9.8
Place of living

With family 260 67.4
At a dormitory 26 6.7
Apartment with friends 46 11.9
Apartment alone 54 14.0
Monthly Income

More than 500 TL 27 7.0
500-1000 TL 135 35.0
More than 1000 TL 224 58.0

Of the students, 79.3% (n=306) were nonsmokers, 14.7%
(n=57) were smokers and 6.0% (n=23) of the students were
ex-smokers. 64.5% (n=249) of the students’ parents were
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both non-smokers. 22.3% (n=86) of students indicated that
only their father smokes, and 5.2% (n=20) indicated that only
their mother smokes. 8.0% (n=31) of the students’ parents
were both smokers (Table 2). Of the smokers, 59.6% (n=34)
smoke less than 10 cigarettes a day, 28.1% (n=16) 11-20
cigarettes per day, 12.3% (n=7) 21-30 cigarettes per day.

Table 2. Smoking frequency and parental smoking

Characteristic n %

Smoking Status

Yes 57 14.7
No 306 79.3
Ex-Smoker 23 6.0
Parental Smoking Status

Both Parents Smoke 31 8.0
Only Mother Smokes 20 5.2
Only Father Smokes 86 22.3
Neither Parent Smokes 249 64.5

Male students, students not living with their families,
students with a higher income and having at least one
smoking parent had statistically significantly higher smoking
rates. There was no significant relationship between smoking
and the class of students (p= .760). While 23.8% (n=36) of
male students were smoking, 8.9% (n=21) of female students
were smokers (p< .001). While 11.5% (n=30) of those living
with their family were smoking, 21.4% (n=27) of those not
living with their family were smokers (p=.010). 18.8% (n=42)
of those with high incomes and 9.3% (n=15) of those with
low income were smokers (p= .009). Smoking percentage
was 20.4% (n=28) among students having smoking parents
and 11.6% (n=29) among students whose parents were not
smoking (p=.020) (Table 3).

Of the smoking students %63.2 (n=36) were in the low-
dependency group, 33.3% (n=19) were in moderate-
dependency group, and 3.5% (n=2) were in high dependency
group on smoking. When the effect of gender on nicotine
dependence was examined, 66.7% (n=24) of males showed
low nicotine dependence, whereas 57.1% (n=12) of females
showed low nicotine dependence. No statistically significant
relationship was found between gender and nicotine
dependency levels (p=.472). Of the clinical phase students
68.8% (n=11) showed moderate-high dependence on
nicotine, whereas this percentage was lower in preclinical
phase students as 24.4% (n=10). Clinical phase students had a
significantly higher percentage of moderate-high dependence
on nicotine when compared with the preclinical phase
students (p=.002). Of the students living with their families
76.7% (n=23) showed low nicotine dependence, whereas
other smoking students who didn’t live with a family 49.1%
(n=13) showed low dependence. Low dependence levels
were statistically higher in students living with their families
(p=0.026). The percentage of moderate-high dependence
levels of the students with lower income was 13.3% (n=2),
whereas 36.8% (n=19) of the students with higher income
had moderate-high dependence levels. Moderate-high
dependence was significantly higher in students with
high income (p=.028). Of the students having at least one
smoking parent, 50.0% (n=14) of them had moderate-high
dependence. On the other hand, 24.1% (n=7) of the students
whose parents did not smoke showed moderate-high
dependence. Moderate-high dependence was significantly
higher in students with smoking parents (p=.043) (Table 4).

Table 4. Dependency levels and related factors

Dependency Level

Low Moderate-High Total p value
Table 3. Smoking and related factors n (%) n (%) n (%)
Gender

Smoking Male 24 (66.7) |12(33.3) 36 (100.0) | .472

Yes No-Quitted p value Female 12 (57.1) |9 (42.9) 21 (100.0)

n (%) n (%) Class
Gender 1-2-3 31(75.6) |10 (24.4) 41 (100.0) | .002
Male 36(23.8) |115(76.2) |151(100.0) |<.001 4-5-6 5(31.3) 11 (68.8) 16 (100.0)
Female 21(8.9) |214(91.1) |235(100.0) Living With Family
Class With Family 23(76.7) |7(23.3) 30(100.0) | .026
1-23 41(14.4) |243(85.6) |284(100.0) | .760 Other 13 (49.1) |14 (51.9) 27 (100.0)
4-5-6 16(15.7) |86(84.3) 102 (100.0) Income
Living With Family Low (<1000 TL) 13(86.7) |2(13.3) 15(100.0) | .028
With Family 30(11.5) |230(88.5) |260(100.0) | .010 High (>1000 TL) 23(63.2) |19(36.8) 42 (100.0)
Other 27(21.4) |99 (78.6) | 126 (100.0) Parental Smoking
Income At least one of 14 (50.0) |14 (50.0) 28(100.0) | .043
Low (<1000 TL) 15(9.3) 147 (90.7) | 162(100.0) | .009 them smokes
High (>1000 TL) 42(18.8) |182(81.3) |224(100.0) Neither of them | 22(63.2) |7 (24.1) 29 (100.0)
Parental Smoking smokes
At least one of them | 28 (20.4) 109 (79.6) | 137 (100.0) | .020
smokes The median age of low-dependency smokers was calculated
Neither of them 29 (11.6) | 220(88.4) |249(100.0) to be 21.0 (3.0) and for moderate-high dependency levels
smokes 22.0 (4.5). The relationship between age and dependency
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levels does not appear to be statistically significant (p=
.172). The median age was 18.0 (2.0) for low-dependency
smokers to start smoking and 17.0 (2.0) for moderate to high-
dependency smokers. There was no statistically significant
relationship between the beginning age of smoking and
dependency levels (p=.917).

Of the students who were smokers 73.7% (n=42) had tried
to quit smoking previously. 26.3% (n=15) never tried to
quit smoking. Of the smoking students 87.7% (n=50) were
thinking about quitting in the future. On the other hand,
12.3% (n=7) of smokers were not thinking about quitting.

4. DISCUSSION

Smoking remains the leading cause of preventable death
worldwide. For this reason, investigating the prevalence and
dependency levels and the relationship between nicotine
dependence and social factors is important to understand
how to implement effective smoking-cessation methods.

It is assumed that smoking rates will decrease if awareness
regarding the dangers of consuming nicotine can be increased
in society. The medical faculty students act as role models as
they are a scientifically literate part of the public, in the sense
that they are educated on the dangers of smoking tobacco.
According to a recent study with 8045 respondents, the rate of
tobacco consumption in Turkey is approximately 33.0% (10).
Approximately 15.0% of medical students were smokersin our
study. This percentage is similar to other studies conducted
among university students of health science-related faculties
(17.0%-20.0%) (11-14). However, according to a recent study,
smoking rates are higher among university students of arts,
social sciences, business administration, engineering, and
agriculture faculties (smoking rates are between 19.6%-
45.0%) (15). These results could be explained by the fact that
medical students are expected to have increased awareness
regarding the risk of smoking and nicotine consumption,
hence smoking prevalence is lower among medical students
relative to other university students.

The percentage of male and female smokers in our study was
23.8% and 8.9%, respectively. These findings were mirrored in
other medical faculties in Turkey according to Cooper et al. (13)
and health profession students in Europe and the Americas as
per Sreeramareddy et al. (14). Bozkurt et al. conducted a study
about the pattern of smoking behavior and associated factors
affecting smoking use in the South-East Anatolian region of
Turkey. The findings of the study, concerning gender, indicated
that smoking is almost five times more frequent in males
compared to females (16). The differences in the frequency
between male and female cigarette smoking could stem from
cultural and behavioral differences (17).

Although male smoking rates exceed those of females, 42.9%
of female smokers exhibited a moderate to high dependency
level, in contrast to males, where the moderate to high
dependency level was 33.3%. This could be explained by
the fact that females experience more stress than males,
as is shown in the studies (18, 19). Higher stress levels

could explain the increased dependence on nicotine which
is seen in females. Dependency levels according to which
phase the students were in (preclinical vs. clinical) showed
a statistically significant relationship. Moderate-high level of
dependency rate of clinical phase students was significantly
higher than preclinical students (68.8% vs 24.4%). According
to the literature, psychosocial stress is a significant risk
factor for cigarette smoking (20). It is reasonable to draw
the same conclusion about dependency levels and the
increased perceived stress of clinical years of medical school.
As indicated in a similar study, medical students may have
anxiety due to challenges in clinical practice and lack of
experience in performing academic tasks which is associated
with the transition to the clinical phase (21).

Our study shows a statistically significant relationship
between higher income levels and higher dependency levels,
as the percentage of those with higher income who had
moderate to high nicotine dependency was 36.8% compared
to 13.3% of people with lower income. These results were
not consistent with the results of the Chen et al. study, which
suggests an association of higher scores on the Fagerstrom
Test for Nicotine Dependence with lower income and job
status (22). The possible reason behind these findings could
be that higher income means that the students can financially
support the smoking habit, as higher cigarette prices were
inversely proportional to adult smoking levels in low — and
middle-income countries as was shown by the Kostova et
al. study that included Turkey as one of the participating
countries (23).

The results of our study also show that smokers who had
smoking parents were more likely (50.0% vs 24.1%) to
show moderate-high dependence levels. It is suggested
that parental smoking is a strong predictor that a child
will become a smoker in the future (24). Moreover, these
smokers likely picked up the habit from social circles such
as having smoker family members or friends, since a strong
driver to initiation of smoking is close friends and siblings
or vulnerability to peer pressure, especially during the ages
of 13-17 years as suggested by the studies (25, 26). The
low nicotine dependence scores for students who had non-
smoker parents also suggest that they are likely capable
of dropping the habit more easily compared to those with
smoker parents, as they are not as exposed to the habit
or second-hand smoke in their home environments, as is
concluded by a study (27).

4.1. Limitations and the Strengths of the Study

This study had several limitations. First, since the
questionnaire was administered online, participation must
have been affected. This is particularly seen in clinical
students’ return rate which was lower than that of preclinical
students. Students who do not have smartphones or who
do not use WhatsApp could not be reached. This can cause
a biased sampling of our study. Moreover, reporting bias is
also possible since the questionnaire was self-administered.
Furthermore, while the honesty of the participant could
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be called into question, the fact that it was submitted
anonymously means there was no fear of reprisal and thus
may be no reason to hide the truth. Since our participation
rate was not very high, the cross-sectional nature of the
study is limited in terms of representing the population.

The study contributes to the literature, giving data on the
frequency of smoking and evaluating nicotine dependence
with the Fagerstrom Nicotine Dependence Test, which is a
valid measurement tool. The results of the study provide
additional data on the frequency of smoking among medical
students in Turkey.

5. CONCLUSION

Smoking rates were high among medical students, despite the
medical knowledge related to the negative health outcomes.
And students had high levels of nicotine dependence. Further
studies are needed about the strategies for the prevention of
smoking among university students. Prevention programs and
campaigns targeting university students should be arranged
and available to the students. Provided with the right guidance
and tools, medical students can be equipped to permanently
quit and aid in the quitting of their patients in the future.

There is a need for qualitative studies to be conducted in this
area in order to understand the reasons that lead medical
school students to smoke, the factors that may be related to
nicotine addiction, and the barriers to quitting. There is a need
for educational updates in the curriculum of the students that
will draw attention to the harmful effects of smoking. Students
should be informed about the practices that support smoking
cessation, such as smoking cessation polyclinics. Implementing
practices that prevent smoking, such as restricting smoking
areas within the faculty, are among the practices that can reduce
smoking rates among students. In faculties, psychological
counselling should be planned especially for students with
high nicotine dependence. In summary, we think that effective
smoking-cessation methods among medical students can
be implemented with the help of ongoing psychological,
environmental, and educational support.
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ABSTRACT

Objective: Falls are undesirable incidents that must be reported in hospitals. Duration of hospital stay and cost of treatment may increase
due to post-fall injuries. Therefore, it is very important to investigate the incidence and risk factors of falls to prevent them. The aim of the
study was to investigate the incidence and risk factors of falls.

Methods: The retrospective descriptive study was conducted in one of the largest medical faculty hospitals located in the western of Turkiye.
The study data of 160,119 cases of falls between 2012 and 2019 were examined retrospectively using a “Socio-demographic Information
Form” and “HARIZMI” and “ITAKI” Fall Risk Scales.

Results: Statistically significant differences were found between fall rates by year (p <.05). It was detected that the risk of falls in adults was
2.3 times higher than in children (95% Cl: 1.86-2.89); the risk of falls in men was 1.2 times higher than in women (95% ClI: 1.04-1.43), and
the risk of falls in internal medicine units was 4.2 times higher than in surgical units (95% Cl: 3.57-5.06).

Conclusion: The falls mostly occurred in internal medicine units. The risk of falls was higher in internal medicine units than in surgical units.
The risk of falls was higher in adults than in children and men than in women. Necessary precautions should be taken for adult ve men
patients who are at risk of falls. Institutional procedures and flowcharts should be established to rapidly evaluate cases of falls and make the
necessary interventions. Warning signs should be placed in the rooms of patients who are at risk of falling.

Keywords: Care quality, fall, fall incidence, fall risk, nursing, patient safety.

1. INTRODUCTION

A fall is defined as “an event that results in a person coming
to rest inadvertently on the ground or floor or other lower
levels” by the World Health Organization (WHO). Globally,
falls are a major problem of public health. Fall injuries can
be fatal or often non-fatal. An estimated 684,000 fatal falls
are known to occur each year and falls are counted as the
second leading cause of unintentional injury deaths, after
road traffic injuries (1). Approximately 30-50% of falls harm
patients in some way and the most severe cases can result
in death (2). Falls in hospital environments cause worsening
in patients’ clinical conditions, prolonging hospital stay due
to patients’ limitations and physical disabilities, increased
cost of treatment, and ethical and legal problems for the
institution (2,3).

More than 80% of deaths due to falls occur in middle or
low-income countries. Sixty percent of these deaths occur
in the West Pacific and South East Asia. All over the world,

fall-related death rates are highest among adults aged over
60 years (1). The financial burdens resulting from fall injuries
are significant. The average healthcare cost per fall injury for
people aged 65 years or older in the Republic of Finland and
Australia is 3611 USD and 1049 USD, respectively (1). Baris et
al. (4) calculated the additional hospital cost and labor loss
in Turkey caused by severe fall injuries as 3,303,60 USD and
14.61 days. Therefore, the prevention of falls is a worldwide
concern and also one of WHQ'’s international patient safety
goals. Countries around the world have started prevention
programs to decrease the risk of patient harm caused by falls
(2). A fall is an indicator of nursing care and preventing them
is one of the primary responsibilities of nurses.

Inpatient falls are among the most common undesirable
incidents in hospitals that must be reported (3,5). Causes of
falls are categorized into two groups related to internal and
external factors (3,6). Internal factors include a history of falls,
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agitation, stroke, neurologic-cardiac problems, problems in
walking and movement, and urinary incontinence. External
factorsinclude anincrease in urinary frequency, not removing
bed frames, insufficient lighting, wet or slippery floors, and
difficult access to the call bell (7).

The presence of additional chronic diseases along with falls
leads to serious problems due to being dependent on others
for physical activities, especially at older ages. The incidence
of falls in hospitals worldwide is reported to be approximately
2-1.7% per patient/day (7).

Identifying the incidence and risk factors of falls, which
cause severe harm in hospitalized patients, is significantly
important to shorten hospitalization times by eliminating the
risk of falls, decreasing the cost of fall-related treatments,
and reducing labor loss and the workload of healthcare
professionals. Based on these facts, answers to the following
guestions were sought in the study:

e What is the distribution of the number of falls according
to demographic characteristics, ward, year and month of
hospitalization?

e What are the characteristics related to fall?

e What are the characteristics related to the time of the
fall and the practices performed after the fall?

e What are the risk factors that affect falls?

2. METHODS

2.1. Ethical Considerations

The Human Rights Declaration of Helsinki was abided by
throughout the study. Written ethical board consent was
obtained fromistanbul University istanbul Faculty of Medicine
Ethics Committee (permission date and no. 18/12/2020-31).

2.2. Design and Aim of The Study

This retrospective, descriptive study was conducted to
investigate the incidence and risk factors of falls.

2.3. Population and Sample

The study was conducted in one of the largest medical
faculty hospitals located in the western Turkey. The study
was conducted with 160,119 patients who fell during
hospitalization in clinics between 2012 and 2019.

2.4. Measures

In the hospital where the research was conducted, all
patients admitted to inpatient units are evaluated for the risk
of falls, with no exception. For evaluating the risk of falls, the
HARIZMI Fall Risk Scale was used for the patients aged 0-16
years, and the ITAKI Fall Risk Scale was used for patients aged
over 16 years. A socio-demographic information form, and

the HARIZMI and ITAKI Fall Risk Scales were used for data
collection.

2.4.1. Socio-demographic and Fall-related Information
Form: This form investigates socio-demographic information
such as age, sex, inpatient clinic, fall risk score, fall status,
number of falls, the time between falling and being admitted
to the clinic, time of fall, day of fall, site of fall, place/moment
of fall, type of fall, mental health status before fall, presence
of a companion during the fall, interventions after the fall,
use of drugs that increase fall risk, fall risk evaluation, and
fall-related information such as implementation of fall
protocols, being in the fall protocol, presence of a healthcare
professional at the time of the fall, and whether the fall
occurred when the room was lit.

2.4.2. HARIZMI Fall Risk Scale: Thescale was developed by
the Ministry of Health in Turkey (8). It consists of nine items
questioning the risk of falls (neurologic diseases/symptoms,
change in oxygenation, specific disease/symptom in terms of
fall risk, being in a suitable bed, visual impairment, equipment
connected to the patient, need for physical support while
walking/standing, being in the post-op period and use of
risky drugs). Two risk levels, low and high, were determined
over the total score obtained by evaluating the risk factors. If
the total score was below 15, the fall risk of the patient was
considered low, and if the total score was 15 and above, the
fall risk of the patient is considered high (9). The scale is used
for the assessment of fall risk in pediatric patients.

2.4.3. ITAKI Fall Risk Scale: The scale was developed by the
Ministry of Health in Turkey (8). It consists of 19 risk factors
that can cause patients to fall. Risk factors are categorized
as minor and major; minor risk factors are given 1 point and
major risk factors are given 5 points. There are a total of
11 minor and eight major risk factors. Two risk levels, low
and high, were determined over the total score obtained
by evaluating the risk factors. If the total score is below
5, the fall risk of the patient is considered low, and if the
total score is 5, the fall risk of the patient is considered high
(10). The scale is used for the assessment of fall risk in adult
patients.

2.5. Data Collection

In the hospital where the research was conducted, following
the risk evaluation, all the adult patients with an ITAKI fall
risk score of 5 and above and all the pediatric patients with
a HARIZMI fall risk score of 15 and above are accepted as at
risk of fall. Fall risk is evaluated in four different situations
(the postoperative period, when the patient falls, in case of
a change of unit, and a change in the patient’s conditions).
Therefore, patients are evaluated for each admission to the
hospital and the changes are recorded. Data related to the
patients are sent to the Department of Nursing Services
at the end of each month and analyses are performed by
the department. The research was conducted using data
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obtained from the patients accepted as at-risk and patients
who were not at-risk at admission but fell nonetheless. The
data of the research were obtained from the data sent to the
Department of Nursing Services.

2.6. Data Analyses

The NCSS (Number Cruncher Statistical System) 2007
(Kaysville, Utah, USA) program was used for statistical
analyses. Descriptive statistical methods (average, standard
deviation, median, frequency, rate, minimum, maximum)
were used for evaluating the study data. Pearson’s Chi-square
test and the Fisher-Freeman-Halton test were used for the
comparison of qualitative data. Logistic regression analysis
was used to investigate the risk factors that affect falls. The
significance level was accepted as p < .05.

3. RESULTS

The results of the research were investigated under four
headings:

3.1. Distribution of The Number of Falls According to
Demographic Characteristics, Ward, Year and Month of
Hospitalization

Accordingly, no statistically significant differences were
found between patients who fell once or more than twice
in terms of age groups, sex, hospitalization unit, ward unit,
and the month in which the fall occurred (p > .05). However,
a statistically significant difference was detected between
patients who fell in terms of the years in which the falls
occurred (p < .05). When the fall rates were compared
by years, statistically significant differences were found
between fall rates by years (p < .05). It was determined that
there was a decrease in falls in the period from 2012 to
2019 (Table 1).

When the distribution of the fall rates according to
the department and ward unit was investigated, it was
determined that falls mostly occurred in internal medicine
units (Table 1).

3.2. Distribution of Characteristics Related to Falls

It was detected that 0.04% (n=616) of the patients included
in the assessment fell and the average number of falls was
1.12+0.57 (Min=1, Max=6). It was also detected that the
majority of the falls occurred between 00:00-08:00 (n=234,
38%) and within working hours during weekdays (n=447,
72.6%), in patient rooms (n=384, 62.3%), while the patients
were on the movement (n=351, 57.0%), and in the form of
fainting/collapsing (n=258, 41.9%) (Table 2).

The average fall risk score of patients who fell was
13.14+6.77 (Min=0, Max=45). The mental status of the
majority of the patients who fell was oriented/cooperate
(n=514, 83.4%), 64.9% (n=400) of the patients did not

have a companion at the time of the fall, 73.5% (n=453)
were given medical attention following the fall, and 56.8%
(n=350) of the patients did not use drugs that increase the
risk of falling (Table 2).

Table 1. Distribution of the number of falls according to demographic
characteristics, ward, year and month of hospitalization

Variables 1fall (n=571) ?:::2)5
Age group 1 Newborn 2 (100) 0(0)
1 month-1 year 22 (100) 0(0)
1-5 years 51(92.7) 4(7.3)
6-10 years 14 (100) 0(0)
11-16 years 8(100) 0(0) b526
17-25 years 21(95.5) 1(4.5)
26-35 years 33(100) 0(0)
36-45 years 44 (95.7) 2(4.3)
46-55 years 68(88.3) | 9(11.7)
56-65 years 114 (92.7) | 9(7.3)
66 years and 194 (90.7) 20(9.3)
above
Age group 2 Newborn 2 (100) 0(0)
Child 95 (96.0) 4(4.0) e
Adult 474 (92.0) | 41(8.0)
Sex Female 246 (95.0) 13 (5.0) | °.063
Male 325(91.0) | 32(9.0)
Unit Internal 393(92.7) 31(7.3) | 2993
Surgical 178 (92.7) 14 (7.3)
Ward-Unit Emergency 33(97.1) 1(2.9)
Intensive care 27 (90.0) 3(10.0) | °.529
Ward 511(92.6) | 41(7.4)
Year of 2012 94 (92.2) 8(7.8)
hospitalization
2013 85 (89.5) 10(10.5)
2014 97 (100) o(o) |"006**
2015 72(88.9) | 9(11.1)
2016 65 (91.5) 6(8.5)
2017 58 (87.9) 8(12.1)
2018 60 (96.8) 2(3.2)
2019 40(95.2) 2(4.8)
Month of January 58 (96.7) 2(3.3)
hospitalization | February 48 (90.6) 5(9.4)
March 61(95.3) 3(4.7)
April 57(91.9) 5(8.1)
May 45 (93.8) 3(6.3)
June 46 (92.0) 4(8.0) b 729
July 42(97.7) | 1(2.3)
August 41(89.1) 5(10.9)
September 39(92.9) 3(7.1)
October 49 (94.2) 3(5.8)
November 42 (89.4) 5(10.6)
December 43 (87.8) 6(12.2)

2Pearson Chi-Square Test ®Fisher-Freeman-Halton Test
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Table 2. Distribution of characteristics related to falls (N=160.119)

n %
Status of fall Yes 616 0.4
No 159,503 99.6
Number of falls Min-Max (Median) 1-6 (1)
(n=616) Avg#SD 1.1240.57
1time 571 92.7
>2 times 45 7.3
Time between fall | Min-Max (Median) 1-240 (8)
and hospitalization | Ayg+SD 14.24+20.87
(days) (n=616)
Time of fall (n=616) | 08:00-16:00 196 31.8
16:00-24:00 186 30.2
00:00-08:00 234 38.0
Day of fall (n=616) | Weekday 447 72.6
Weekend/Public Holiday 169 27.4
Area of fall (n=616) | Patient room 384 62.3
Hallway 56 9.1
Bathroom/Toilet 137 22.3
On the way to surgery 11 1.8
Place of surgery 26 4.2
Intensive care 2 0.3
Place/moment of From bed/stretcher/table 220 35.7
fall (n=616) While on the move 351 57.0
During replacement/ 45 7.3
transfer
Type of fall (n=616) | Slipping 50 8.1
Tripping 40 6.5
Fainting/Collapsing 258 41.9
Mistakes during transfer 50 8.1
Falling from high 218 354
Fall risk score Min-Max (Median) 0-45 (12)
(n=616) Avg#SD 13.1446.77
Mental status Oriented/Cooperative 514 83.4
before fall (n=616) | Disoriented 56 9.1
Confused 46 7.5
Presence of an Yes 216 35.1
accompanist at No 400 64.9
the moment of fall
(n=616)
Intervention after Yes 453 73.5
fall (n=616) No 163 26.5
Use of medication | Yes 266 43.2
that increase the No 350 56.8
risk of fall (n=616)

*Total number of fall cases reported

3.3. Characteristics Related to The Time of The Fall and

Distribution of The Practices Performed After The Fall

The distribution of the characteristics regarding fall risk, the
moment of fall, and surgeries performed following the fall
and its consequences are given in Table 3. According to Table
3, 95.5% (n=588) of the patients did not have a healthcare
professional with them at the time of the fall, 84.7% (n=522)
had the lights turned off in their room, and the floor was not
wet or slippery in 98.2% (n=605) of the patients’ rooms.

Radiologic procedures were performed following 38.5%
(n=237) of the falls, 3.2% (n=20) of the patients underwent
blood tests, 47.6% (n=293) were monitored for vital signs,
7.1% (n=44) were asked for consultation after falls, and
50.5% (n=53) had minor injuries due to the fall (Table 3).

Table 3. Characteristics related to the time of the fall and distribution
of the practices performed after the fall (N=616)

Variables n %
Fall risk assessment Yes 475 77.1
No 141 22.9
Fall protocol application | Yes 220 35.7
No 396 64.3
Characteristics of patients at the time of fall
Presence of a healthcare | Yes 28 4.5
professional
No 588 9515
Lights being turned on in | Yes 94 15.3
the room
No 522 84.7
Wet or slippery room | Yes 11 1.8
floors
No 605 98.2
Characteristics of the applications performed after falls
Radiological operations Yes 237 38.5
No 379 61.5
Blood test Yes 20 3.2
No 596 96.8
Vital sign monitoring Yes 293 47.6
No 323 524
Consultation Yes 44 7.1
No 572 92.9
Fall-related problems Yes 105 17.0
No 511 83.0
Level of problem” Severe damages 36 34.3
Intermediate damages 16 15.2
Minor damages 53 50.5

*Calculations were made on 105 patients who developed fall-related
problems.

3.4. Logistic Regression Analysis Results of The Risk Factors
Affecting Falls

Among the risk factors affecting falls, department, age group
(2), and sex were evaluated using enter logistic regression
analysis. The explanatory coefficient of the model was found
to be 99.6%, which indicates a good level. According to the
model, unit, age, and sex had significant effects on falls. Fall
risk was 4.2 times higher in internal medicine units than in
surgical units (95% Cl: 3.6-5.1). Fall risk in adults was 2.3
times higher than in children (95% Cl: 1.9-2.9). Fall risk was
1.2 times higher in males than in females (95% Cl: 1.04-1.43)
(Table 4).
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Tablo 4. Logistic regression analysis of risk factors affecting falls

95% Cl
% ODDS RATIO
Lower | Upper
Unit (Internal) .001** 4.251 3.569 5.064
Age group (Child) .001%*
Age group (Newborn) .352 1.948 0.478 7.935
Age group (Adult) .001** 2.322 1.862 2.895
Sex (Male) .015* 1.220 1.039 | 1.432
*p<.05 *¥p<.01
4. DISCUSSION

In the study, falls, which are one of the quality indicators
and undesirable events that must be reported in inpatient
treatment institutions, were retrospectively analyzed. Among
a total of 160,119 patients who were hospitalized between
2012 and 2019, a total of 616 patients were found to have
fallen. In another study conducted in Brazil, the incidence
of falls between 2011 and 2015 was found as 1.7 per 1000
patients per day (11).

In the study, it was found that most of the falls occurred in
female patients, patients aged over 66 years, and in internal
medicine units. Similar results were obtained in another
study (7). In a study conducted by Lee et al. (12), it was
found that in a risk group of 2227 patients with an average
age of 61+£15.04 years, 309 of them fell. It is stated that fall
risk increases with age due to comorbidities (7,13). However,
another study stated that demographic variables such as age
and sex were not risk factors for falls (14). It has also been
found that the majority of falls occur in emergency units and
psychiatric clinics (11).

By investigating cases of falls in our study by year, a significant
decrease was observed in the number of falls between 2012
and 2019. This decrease may be related to the fact that the
quality indicator studies in the research hospital have not
accelerated since 2012 and records of falls have been kept
more regularly since then.

Similar to some studies in the literattire (7,14,15), our study
found that most falls occurred during night shifts. Contrary
to these results, some studies stated that fall incidence was
higher during day shifts because more personnel caused
increased activity among patients (16,17). As stated by
Tirkmen (18), the number of patients per nurse on night
shift is quite high in Turkey (1:25). Therefore, this result of
our study may be associated with the inability to closely
monitor patients due to the limited healthcare personnel
working night shifts.

In the study, it was detected that falls occurred in the patient’s
room while patients were on the movement and in the form
of fainting/collapsing. Contrary to the result of our study,
some other studies (14,19) reported that patients mostly fell
from a chair/couch or a bed.

In the study, similar to other studies in the literatiire (14,20),
it was found that most of the patients who fell were alone
at the time of the fall and there were no accompanists

or healthcare personnel with them (21). Therefore,
interventions are suggested such as scheduled toilet times,
regular nurse rounds, admitting fall-prone patients to
rooms that are directly visible from or close to the nursing
stations (14), routine hourly nurse visits, fall alarm sensors
in beds, and installing video cameras in patient rooms (22).
As a result, nursing activities can be planned to prevent
patient falls. In another study conducted on this subject, it
was found that the majority of nurses’ preventive nursing
activities for individual falls included assessing the patient’s
visual status (99.2%), reviewing the medications used by the
patient (99.2%), evaluating the patient’s fall history (99%),
communicating effectively with the healthcare team (99%)
and knowing the risky medications used by the patient (99%).
It was determined that the intervention that the nurses stated
that they practiced the least was having the patient perform
walking-balance-strengthening exercises (58.5%) (23).

In the study, the mental status of the majority of patients who
fell was good. Similar to the result of our study, Najafpour
et al. (14) stated that most patients who fell were conscious
and well-oriented; disorientation, confusion, or agitation
did not increase the risk of falling. In another study, a strong
relationship was found between concentration difficulties
and falls (22). Relationships between mental disorders and
concentration difficulties can be further investigated in
studies examining falls.

In the study, it was found that the patients who fell were
not using any medication that would increase the risk
of falling. It was stated that there was no relationship
between medication and fall risk (24). Contrary to this, in
another study, it was emphasized that medication played
an important role in in-hospital falls and the Medication Fall
Risk Score could be used to identify patients who are at high
risk of falling (25). In the study by Najafpour et al. (14) the
use of sedative drugs, anti-convulsant drugs, anti-diabetic
drugs, benzodiazepine, angiotensin-converting enzyme
(ACE) inhibitors, anti-infective agents, antihistamine, and
chemotherapy drugs was associated with a higher probability
of falling. In the study, the relationship between the fall risk
and the medication used by patients who fell was not tested.
Further studies should investigate the relationships between
medication use and fall risk.

In the study, the ITAKI and HARIZMI Fall Risk Scales were used
to determine fall risk. According to the results of our study,
the average fall risk score of the patients who fell was normal
for the adult patients and high for the pediatric patients. In
the present study, patients with a score of five and above on
the fall risk scale were included in the evaluation. The primary
purpose of fall risk assessment is to identify patients with a
high risk of falling and prevent them from falling by making
interventions specific to the risk factors of the patients (9).
Therefore, it is very important to use valid and reliable risk
assessment tools in all inpatient treatment institutions.

In the study, it was identified that the lights were mostly off
in the patients’ rooms and the floor was not wet or slippery
at the time of falling. Visual impairment is seen as a factor
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contributing to falls in hospitals (26). It may be beneficial to
perform eye examinations on patients by nurses and to warn
staff about patients who are at risk of falling due to poor vision
to implement preventive measures. On the other hand, it is
known that the floor in the patient room is an extrinsic factor
that increases the risk of falls (27-29). Therefore, attention
should be paid to ensuring that the patient’s room and other
places used by the patient (e.g. toilet, bathroom) are not wet
or slippery. In this regard, regular training should be given
to cleaning personnel in the hospital. Employees should
be warned about the patient is at risk of falling by placing
warning symbols in the rooms of patients at risk of falling.

In the study, it was identified that patients who fell usually
developed minor fall-related injuries, and 34.3% (n=36)
had severe injuries. Hitch et al. (20) reported that 42% of
falls resulted in injuries. In another study, it was found that
8% (n=109) of all falls resulted in severe injuries and the
most common were fractures, concussion, lacerations, and
hematoma (3). Moreover, other studies also stated that
more than 63% of falls were associated with mild to severe
injuries (14). Serious health problems may develop after a
fall. Patient falls both increases the time of hospitalization
and the cost of care, and lawsuits may be filed as a result of
complaints due to injuries. Therefore, it can be suggested to
broadly examine injuries after a fall and investigate how the
fall occurred and its related factors by conducting qualitative
interviews with the patients to facilitate developing specific
preventive measures in hospitals.

In the study, it was determined that vital signs follow-up and
blood tests were performed, radiologic procedures were
performed, and consultation was requested in patients
who fell. Patients who fall should be evaluated for their
consciousness levels, vital signs, presence of pain, and visible
injuries in line with the local policy and incident/accident
intervention procedures, without being moved after the
fall. Nurses should be aware of the patients’ medical history,
laboratory results, and prescription drugs that can increase
the risk of injury (e.g. warfarin) due to falls (28). In addition,
after a fall, patients with cardiovascular disease should
undergo electrocardiography (ECG) and their peripheral
oxygen saturation levels should be checked. Blood glucose
levels of patients with diabetes should be measured. Anti-
coagulant or anti-thrombotic drugs are particularly risky for
patients with head trauma after a fall because of the risk
of cerebral hemorrhage or other types of internal bleeding
(30,31). Patients who fall should be evaluated rapidly through
physical examinations and consultation should be requested
from other disciplines if needed.

In the study, it was found that age groups, sex, and the unit
of hospitalization had significant effects on falls. One study
reported that the male sex was a significant predictor of
severe fall injuries (3). By contrast, another study found
that patients who fell were mostly female (7). Similar to our
study, age, sex, and unit were reported among the factors
that affected falls (12).

The major limitations of the research included conducting the
research at a single center and obtaining data retrospectively
from fall report forms. In addition, not being able to examine
injuries in detail following falls and not being able to obtain
qualitative data related to falls were among the limitations
of the research. Another limitation is that pediatric and adult
patients were evaluated in the same study.

5. CONCLUSION

As a result of this retrospective study, which included a total
of 8 years, falls decreased in number by the year. The majority
of the falls occurred during night shifts, in the patients’ rooms,
when the patient was on the movement, and when they
were alone. In addition, male sex, adult patients and internal
medicine units were significant factors that increased the
risk of falls. To prevent falls, it is very important to conduct
further studies to investigate the incidence of falls and their
risk factors. The prevention of falls is an important subject
that needs to be handled seriously in healthcare institutions.
The functionality and quality of life of patients can change
substantially as a result of falling. Nurses play an important
role in the prevention of falls. Nurses should evaluate each
patient in terms of fall risk using a valid and reliable scale.
To prevent falling, necessary safety precautions should be
taken, especially for male adult patients, and patients in
unaccompanied departments. Night lamps should be used in
patient rooms during the night.
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ABSTRACT

Objective: The research was designed experimentally to evaluate the effectiveness of progressive relaxation exercises (PRE) in the prevention
of chemotherapy-induced fatigue, nausea and vomiting in patients diagnosed with breast cancer.

Methods: 50 patients diagnosed with breast cancer received doxorubicin and taxane-based treatment who applied to the chemotherapy
unit of a private hospital were participated in the study. 24 patients were included in the experimental group, and 26 patients were included
in the control group, who were selected by simple random method and agreed to want to get in the research. The participants in the
intevention group were provided with one-to-one relaxation training accompanied by Relaxation Exercises CD of the Turkish Psychological
Association before the initiation of treatment. Data were collected using “Patient Identification Form”, “Piper Fatigue Scale (PFS)” and
“Rhodes Index of Nausea, Vomiting and Retching (RINVR)” forms.

Results: Most of the patients who attended in the research were married (76%) and the mean age was 52.72+10.17. A total of 54% of the
participants received doxorubicin-based treatment and 46% of them was on taxane-based treatment. When we investigated the effect of
PRE on fatigue, nausea and vomiting, it was found out that fatigue and “nausea, vomiting and retching (NVR) experience, occurrence and
distress” scores on the day of treatment were significantly lower than those of the other five days, but there wasn’t difference in five-day
symptom scores between the groups.

Conclusion: It was concluded that PRE were not an effective approach in decreasing the symptoms of fatigue, nausea, vomiting in the
research group patients with breast cancer and receiving chemotherapy.

Keywords: Muscle relaxation, fatigue, nausea, vomiting, chemotherapy.

\. J
1. INTRODUCTION

Cancer and cancer-related mortality rates are increasing day by has been reported in the literature that the prevalenceof fatigue
day. According to the World Cancer Report published in 2012 by in patients receiving chemotherapy is between 40-100% (4).
the “International Agency for Cancer Research (IARC)”; It was Fatigue is normally a subjective symptom that increases with
determined that 14.1 million people were newly diagnosed with activity and goes away after rest. However, fatigue in cancer
cancer and 8.2 million people died from cancer (1). patients is different. There is fatigue that does not go away after

rest, independent ofthe activity (5).
Most widespread cause of death in women is breast cancer P y ()

in the world and in our country. Radiotherapy and surgery Pharmacological and non-pharmacological approaches

are used as local methods to treat breast cancer, but are used to manage fatigue. Pharmacological approaches
chemotherapy, as a systemic treatment, has a great place and are often used to treat symptoms developing due to
importance. Chemotherapy has many side effects, depending fatigue (6). There are studies supporting the effectiveness
ontreatment regimen used. The most widespread side effects of psycho-educational approaches (7) and exercise from
are neutropenia, nausea, fatigue, vomiting, costipation non-pharmacological approaches. However, it has been
nausea, vomiting, anemia and peripheral neuropathy (2, 3). emphasized in the literature that energy conservation

approaches, sleep, massage and reflexology, relaxation
exercises and imagery therapy, music therapy, painting, yoga,
acupuncture, hypnosis, reiki and therapeutic touch may be
effective but further studies are needed (8).

Fatigue in patients receiving chemotherapy has an extremely
negative effect on quality of life of patients and activities of daily
living. “The National Comprehensive Cancer Network (NCCN)”
describes fatigue with cancer as “an uncommon, progressive and
subjective sense of exhaustion that prevents daily life activites Other side effects that affect the quality of life and also

of a person, which occurs due to cancer or cancer treatment”. It daily living activities of patients receiving chemotherapy are
Clin Exp Health Sci 2024; 14: 317-323 Copyright © 2024 Marmara University Press
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nausea and vomiting. Nausea and vomiting usually begin one
to two hours after chemotherapy and last for six to twelve
hours. Some patients may experience nausea and vomiting a
few days after chemotherapy. It has been reported that the
frequency of nausea and vomiting in patients treated with
chemotherapy ranges from 66% to 91% (9).

Pharmacological or non-pharmacological methods are
also used in the treatment of nausea and vomiting caused
by chemotherapy. The effectiveness of antiemetics from
pharmacological methods has been proven. It has been
emphasized that non-pharmacological approaches such
as patient education, music therapy, hypnosis, relaxation
exercise, massage, aromatherapy, and yoga, acupuncture,
acupressure may also be effective (10).

One of the methods which are recommended for the treatment
of chemotherapy-related fatigue and nausea-vomiting,
and whose effectiveness is controversial is also progressive
relaxation exercises (PRE). PRE is defined as relaxation exercise
consisting of stretching and loosening of large skeletal muscle
groups, respectively. This exercise is aimed at relaxation
to reduce the feeling of tension and the level of perceived
stress. It is emphasized that PRE reduces the stimulation of
the autonomic and central nervous system and increases the
activity of the parasympathetic nervous system (11).

Progressive relaxation exercises are a cost-effective technique
that can be easily taught by clinical psychologists, nurses, yoga
instructors and other complementary medicine practitioners.
Training is carried out in one or several sessions in group or
one-to-one with a CD or voice recorder. Relaxation training is
recommended before, after or during medical treatment or
procedure. Relaxation sessions take 20 to 30 minutes, but this
is not a standard time. Muscle groups involved in processing
and deep breathing techniques affect this time (11).

There are insufficent studies evaluating the effectiveness
of PRE on problems such as pain, anxiety, depression, sleep
disorders, nausea, vomiting, fatigue patients with cancer, due to
chemotherapyandthereis nosufficientevidence. The studies have
been reported to be methodologically poor (11). Kwekkeboom et
al. indicated in their reserch on 40 hospitalized cancer patients,
progressive relaxation exercises were not effective on pain (12).
In another study by Isa et al., it was carried out that relaxation
exercises had positive effects on anxiety, but the same effect was
not observed on depression (13). In a study by Simeit et al., it was
determined that the effects of autogenic training and relaxation
exercises on sleep were not different (14).

Pathak et al. carried out a study to determine efficiency of PRE
on pain and fatigue in 100 participants receiving radiotherapy,
and identified that relaxation exercises in combination with
standard treatment reduced pain and fatigue (4).

Cancer patients are going through a difficult process either
because of the effect of the disease or the side effects of the
treatment methods. When advanced, simple, cost-effective
and reliable nursing practices such as progressive relaxation
training are provided to these patients in addition to standard

pharmacological treatment, it is considered that they will
increase symptom control and improve life quality.

2. METHODS

2.1. Ethical Considerations

The written permission of “Marmara University Faculty of
Medicine Ethics Committee” numbered with 09.2016.540
was obtained. A written consent was obtained from the
private hospital where the research was carried out.

Written informed permission was taken from the participants
included in the research after explanations were made.
Progressive relaxation exercises, standard tretment and
standard care were applied to the intervention group. The
control group received standard treatment and standard
care. The control group was taught progressive relaxation
exercises five days after treatment, if desired.

2.2. Patients and Data Collection

This research was designed to evaluate the efficacy of PRE in
reducing chemotherapy-induced fatigue, nausea, and vomiting
in patients treated with chemotherapy for breast cancer.
The research is a randomized controlled trial conducted in a
single center. Between March 2017 and February 2018, it was
conducted inthe outpatient chemotherapy unit in a private
hospital. 50 patients in total who applied to the outpatient
chemotherapy units to receive their treatments on the dates
specified and were selected by simple random method were
included in the sample. 24 and 26 patients were respectively
included in experimental and control groups with simple
random selection method in accordance with randomization
list. According to the power analysis to determine the trial
sample (assuming A: 0.928, Power:0.80, B: 0.05 and a: 0.05),
the sample number of the experimental/control groups was
determined as 20 patients for each and 40 in total. Inclusion
criteria for the research; to have been diagnosed with breast
cancer, to receive Doxorubicin or Taxane-based treatments,
to not have a communication problem that would prevent
participation inthe research, and to wa nt to get in the research
after necessary explanation was given.

After the trial was explained and the participant’s oral and
written permission were obtained, 26 of the participants
were get involved in the intervention group and 24 of
them were get involved in the control group according to
the prepared randomization list. Simple randomization
method was used to select patients. The randomization list
was created using a computer program for the study. After
determining the patients who met the inclusion criteria
for the trial, their consent was obtained and they were
included in the experimental or control group according to
the list. Before initiating treatment in participants in the
intervention group, the “Patient Identification Form”, the PFS
and the RINVR forms were filled in face-to-face interviews
and the participant was taken to a quiet place and was
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given one-to-one relaxation training throughthe Relaxation
Exercises CD of the Turkish Psychological Association. The
participant to be given relaxation training was taken to a
quiet place and was provided to sit comfortably. She was
asked to close her eyes. She was recommended to perform
relaxation exercises at least once a day for one week after the
end of treatment, and she was given a brochure of relaxation
exercises. The PFS and the RINVR forms were given to the
participant to fill them in for five days after treatment. The
patient interview and training lasted about 30-40 minutes.
On the sixth day after the treatment, the participant was
contacted by telephone to inquire whether she did regular
relaxation exercises. The results of the PFS and RINVR forms
were obtained and the telephone call lasted 5-10 minutes. In
the first week after chemotherapy, patients were evaluated
for five days, as intense fatigue, nausea and vomiting were
observed.

After the participant in the control group was informed about
the study, she was told that relaxation exercises could be
taught at the end of the study if desired, and the participants
were taught five days later upon their request. Before
initiating treatment in patients, the “Patient Identification
Form”, the PFS and the RINVR forms were filled in one-
to-one. The PFS and the RINVR forms were given to the
participant to fill them in for five days after treatment. The
interview lasted 15-20 minutes in total. On the sixth day after
the treatment, the patient was contacted by telephone and
the results of the PFS and RINVR forms were obtained and
the telephone call lasted 5-10 minutes. Standard antiemetic
treatment was also administered to both groups. Standard
antiemetic therapy included 5-HT3 receptor antagonist, NK-1
receptor antagonist, and corticosteroid drugs, depending
on the ematogenicity levels of the chemotherapy treatment
protocols. Participants were evaluated in a single cure.

2.2.1. Patient Identification Form: The Patient Identification
Form, formed in accordance with the literatiire (15, 16) and
including important variables related to the study, consists of
two parts and twenty-six items including sociodemographic
characteristics of the patient and chemotherapy medicines
and disease-specific characteristics.

Piper Fatigue Scale (PFS): It was created by Piper et al. (17).
The Turkish version of the scale’s validity and reliability
was carried out by Can. The scale consists of twenty-seven
items. Twenty-three of these items are considered as 0-10
point(s) of VAS (Visual Analog Scale) and four items are
considered as open-ended. These items are divided into
four sub-dimensions, “being fatigue behavior/severity sub-
dimension”, “affect sub-dimension”, “sensory sub-dimension”
and “cognitive/mental sub-dimension”. Cronbach’s alpha (a)
reliability coefficient was found to be between 0.92-0.96 for
the subgroups and 0.97 for the total scale (18).

Rhodes Index of Nausea, Vomiting and Retching (RINVR):
It was created by Rhodes et al (19). The Turkish version of
scale’s validity and reliability was carried out by Tan and Genc.
This scale includes a total of eight items assessing “nausea,

” .

vomiting and retching experience”, “the incidence of nausea,

vomiting and retching”, and” nausea, vomiting and retching
distress”. Responses for each item were classified by using
appropriate expressions and scoring the severity of nausea,
vomiting and retching experience from O to 4. Cronbach’s
alpha (a) reliability coefficient was found to be between
0.81-0.95 for the subgroups and 0.95 for the total scale (20).

2.3. Data Analysis

A statistical program was used to evaluate the study findings.
The “Shapiro Wilks” test was used to evaluate conformity
of variables to normal distribution. Descriptive statistical
methods (mean, standard deviation, frequency) and “Mann
Whitney U” test were used to evaluate quantitative data
between two groups. The Friedman test was used for
repeated measures analysis. “Wilcoxon Signed Ranks” test
was used to evaluate the measurement time that caused the
difference. Significance value was accepted as p< .05.

3. RESULTS

3.1. Sociodemographic and Disease-Specific Characteristics

Mean age of the patients was 52.72+10.17 and the study
was conducted with 50 females. A total of 48% (n=24) of the
participants were in the intervention group and 52% (n=26)
were in the control group.

In the intervention group, 79.2% (n=19) of the participants
were married and 20.8% of them (n=5) were single. Most of
the patients (70.8%) were housewives and 37.5% of them
were primary school graduates. Generally, non-smokers
(54.2%) did not also use alcohol and their income was
moderately good (66.7%). Although 70.8% of the patients
were not working, 87.5% had health insurance.

Considering the intervention group in terms of disease
characteristics, all participants were diagnosed with breast
malignant neoplasm. Most of the patients (62.5%) received
doxorubicin-based treatment; 37.5% of them were on taxane-
based treatment and 95.8% had previous surgical treatment.

In the control group, most of the participants were married
(79.2%), 76.9% of the participants were housewives, 53.8%
were primary school graduates; most of participants were
non-smokers (80.8%) and did not consume alcohol. Of most
participants with moderate income (65.4%), 76.9% did not
work and 96.2% had health insurance.

If the disease characteristics of the participants in the
control group were examined, all patients were diagnosed
with breast malignant neoplasm; 46.1% of the patients
were on doxorubicin-based treatment, 53.8% of them were
on taxane-based treatment and most of them (76.9%) had
previous surgical treatment.

The body mass index of the control group was more than the
experimental group (p=.001).

Sociodemographic and other disease-specific descriptive
characteristics of the groups were similar (p>.05) (Table 1).
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Table 1. Sociodemographic and disease-specific characteristics of patients in experimental and control groups

_ .. Experimental Control

Descriptive characteristics (n=24) (n=26)

Age (year) Avg#SD (Median) 50.38+9.92 (50) 54.88+10.09 (55) | 52.72+#10.17(53.5) | -1.507 132

BMI (kg/m?) AvgiSD (Median) 25.70+3.58 (25.87) | 31.23%7.05(30.12) | 28.59+6.26 (27.87) 1-3.214 .001%*

Number of cures (n) Avg+SD (Median) 2.00+1.02 (2) 2.38+0.90 (2) 2.20%0.97 (2) 1.1.461 144
Married 19 (79.2% 19 (73.1% 39 (76%,

Marital status . . (79.2%) (73.1%) (76%) 20.254 745
Single/widow 5(20.8%) 7 (26.9%) 12 (24%)
El t hool and | 10 (41.7% 15 (57.7% 25 (50%,

Educational background SIS .ess ( ‘) ( ‘) (50%) 20.721 .396
Secondary school and higher 14 (58.3%) 11 (42.3%) 25 (50%)

X Housewife 17 (70.8%) 20 (76.9%) 37 (74%)

Profession ’0.028 .867
Self-employed 7(29.2%) 6(23.1%) 13 (26%)

Smokin Smoker/Ex-Smoker 11 (45.8%) 5(19.2%) 16 (32%) 928 087

{ . .
& Non-smoker 13 (54.2%) 21 (80.8%) 34 (68%)
Treatment Doxorubicin-based 15 (62.5%) 12 (46.2%) 27 (54%) 20,765 382
reatmen b .

Taxane-based 9 (37.5%) 14 (53.8%) 23 (46%)

Z: Mann-Whitney U Test X% Continuity (Yates) Correction and Fisher’s Exact Chi-Square Test **p=.001

3.2. The Effect of Progressive Relaxation Exercises on Fatigue difference between the groups in terms of five-day “nausea,
vomiting, retching experience, occurrence and distress” (p>.05).

PRE were identified not to be an effective approach in reducing

When we examined the five-day fatigue levels of the patients
with and without progressive relaxation exercises, it was found

in both groups that fatigue on the treatment day was lower than
that of the other five days (p=.001), but the groups were similar
in terms of five-day fatigue scores. (p>.05). It was determined
that PRE was not an effective application in reducing fatigue.

“nausea, vomiting, retching experience, occurrence and distress”.

Table 3. Comparison of the effect of progressive relaxation exercises
on nausea-vomiting-retching experience, occurrence and distress in
experimental and control groups

As a result of the post hoc comparison, done for the Nausea-Vomiting-Retching Experimental - Control
determination of the day on which difference occurred between Experience, Occurrence, (n=24) (n=26)
the groups, it was identified in both groups that fatigue on the Distress AvgSD AvgtSD
first day was less than that of the third day and fatigue on the (Median) | {Median)
third day was more than that of the fifth day (p=.001) (Table 2). L 0.461.28 (0) | 1.0044.20 (0) | -0.466 | .641
Dayl  |3.424522(0) |2.4245.17 (0) | -1.312 | .190
Table 2. Comparison of the effect of progressive relaxation exercises Day 2 3.54+5.80 (0) | 4.65¢8.49 (0) | -0.130 | .897
on fatigue in experimental and control groups Day 3 3.8815.64 (3) | 5.58+9.10 (0) | -0.220 | .826
Experimental Control NVR Experience | Day 4 3.2545.23 (0) |5.1548.04 (0) |-0.487 | .626
Piper Fatigue (n=24) (n=26) Day5  |3.46:6.15(0) | 3.12¢4.19 (0) | -0.252 | .801
scale Avg1SD (Median) | Avg:SD (Median) Post-hoc 1*3
X 17.749 35.649
Day 0 0.2810.54 (0) 0.90+1.85 (0) -0.725  .469 p 0.003** 0.001%*
Day 1 4.4443.39 (5) 3.12+2.95(2.5) -1.460 144 Day 0 0.2940.81 (0) | 0.58+2.40 (0) | -0.466 | .641
Day 2 5.4343.25 (7) 5.01+3.08 (5) -0.546  .585 Day 1 2.13$3.22 (0) | 1.4243.05 (0) | -1.347 | .178
Day 3 5.62+3.36 (8) 6.22+2.93 (7) -0.713 476 Day 2 2.2143.54 (0) | 2.7745.13 (0) | -0.163 | .871
Tota) DAV 511¥3.15(5.75) 546$3.04(5.32) -0.545 586 Day3 | 2.42:343(2) | 3312550 (0) | -0.284 ] 777
Day5  4.7843.11(4.94) 4.61281(367) -0.332 740 NVR Occurrence | Day4 | 2.04£3.20 (0) | 3.00¢4.85 (0) | -0.401 | .688
Post-hoc s 1*3 Day5  |2.133.59(0) | 1.6942.22 (0) | -0.077 | .939
E 3*5 Post-hoc 1*3
X >5.184 64.907 X 17.749 25.649
p ' .001%* ' .001** p 003** 001**
Z: Mann Whitney U Test X% Friedman Test **p=,00
Day0 | 0.17+0.48(0) | 0.42+1.79 (0) | -0.466 | .641
. . . Day 1 1.29+2.01 (0) | 1.00£2.14 (0) | -1.302 | .193
3.3. The Effect of Progressive Relaxation Exercises on Nausea- Day 2 1.3342.28 (0) | 1.88+3.39 (0) | 0.108 | 914
Vomiting-Retching Experience, Occurrence and Distress Day 3 146+2.23 (1) | 2.2743.63 (0) | -0.179 | .858
When we examined the five-day “nausea, vomiting, retching NVR Distress | Day 4 1.2142.04 (0) | 2.15£3.23 (0) | -0.564 | .573
experience, occurrence and distress” of the patients with and Day 5 1.33+2.58 (0) | 1.42+2.00 (0) | -0.473 | .636
without progressive relaxation exercises, it was detected that Post-hoc 1*3
“nausea, vomiting, retching experience, occurrence and distress” X 17.749 26.693
on the day of treatment were lower than those of the next P -003** .001**
five days in the both groups (p=.003; p=.001), but there wasn’t Z: Mann Whitney U Test ¥ Friedman Test ~ **p<.01

320
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As a result of the post hoc comparison, done for the
determination of the day on which difference occurred within
the group, it was identified in the control group that “nausea,
vomiting, retching experience, occurrence and distress” on
the first day were lower than those of the third day (p=.001)
(Table 3).

4. DISCUSSION

Exercise, psychotherapy, yoga, acupuncture, aromatherapy,
foot bath, reflexology, energy conservation and activity
management, training, massage, therapeutic touch
are among non-pharmacological methods used in the
management of fatigue in patients in patients treated with
chemotherapy (8).

Depending on the pharmacological ematogenicity level of
the treatment protocol, dopamine receptor antagonists,
benzodiazepines, cannabinoids, 5-HT3 receptor antagonists,
antacids, NK-1 receptor antagonists, corticosteroids, as well as
non-pharmacological methods are most commonly used for the
reducing nausea and vomiting caused by chemotherapy (15, 21,
22). According to the guidelines of the American Cancer Society,
the use of NK-1 receptor antagonists and corticosteroids in
addition to 5-HT3 receptor antagonists is recommended for
chemotherapy protocols with high levels of ematogenicity. The
use of corticosteroids with palonosetron is recommended for
chemotherapy protocols with moderate levels of ematogenicity
(23). 5-HT3 receptor antagonists, corticosteroids, NK-1 receptor
antagonists used in standard antiemetic protocols depending
on the pharmacological ematogenicity levels of treatment
protocols were also used to prevent nausea in our study.
Methods such as acupuncture, acupressure, acustimulation,
electroacupuncture, exercise, ginger, yoga, music therapy,
imagery therapy and aromatherapy are also the most commonly
used non-pharmacological methods for the reducing of nausea,
vomiting (24,25). In this research we investigated the efficiency
of PRE in the literature on preventing chemotherapy-induced,
nausea, vomiting, fatigue.

There are few researches in the literature, which address
the efficiency of PRE on fatigue, nausea, vomiting in patients
treated with chemotherapy in our country and abroad, and
the results of these studies are controversial (11). Demiralp
et al. indicated in their study, evaluating 27 patients with
breast cancer to determine the efficiency of relaxation on
sleep quality and fatigue, which evaluated the effectiveness
of PRE related to chemotherapy-related fatigue and sleep
disorders in our country that relaxation exercises improved
sleep quality and reduce fatigue (26). In their research on
70 patients diagnosed with breast and colorectal cancer
receiving chemotherapy Dogan et al. asked the experimental
group to perform progressive relaxation exercises for 20
minutes every day and the patients were followed up for
three cycles. Fatigue and depression scores were lower and
life quality was higher in the experimental group (27). Dikmen
and Terzioglu’s study on 80 gynecological cancer patients
showed that progressive relaxation exercises and reflexology
reduced pain and fatigue and increase quality of life (28).

When we evaluated the efficiency of progressive relaxation
exercises on reducing chemotherapy-related fatigue using
the Piper Fatigue Scale in our study, it was found that fatigue
scores increased, compared to the day of treatment and
there was no difference between the groups. In contrast to
above-mentioned studies, our study it was determined that
PGE was not an effective method in reducing fatigue. We
consider that this result arises from the fact that progressive
relaxation exercises are not widely used in our society. The
groups were found to have a lower total fatigue score on the
first day than that of the third day and a higher fatigue score
on the third day than that of the fifth day (Table 2). We think
the reason is that the effect of chemotherapy medicines was
intense in the first week after the treatment and increased
towards the third day and gradually decreased at the end of
the week.

Considering the studies that evaluated the efficiency of
relaxation exercises in preventing chemotherapy-related
nausea, vomiting, Soliman et al. indicated in another
randomized-controlled research on 74 patients receiving
chemotherapy to define the efficiency of PRE on anxiety,
nausea, vomiting, that relaxation exercises decreased nausea,
vomiting and retching scores (29). In various studies carried
out by Carvalho et al., Molassiotis et al. , Gupta et al., Tian et
al. on patients receiving chemotherapy to define the efficiency
of progressive relaxation exercises significantly decreased
nausea and vomiting levels (9, 30-32). Song et al. carried out
a randomized-controlled research on 100 patients with breast
cancer, and applied breathing and PRE as well as standard
nursing care for the experimental group, while performing
only standard nursing care for the control group. Following
chemotherapy, side effects (fatigue, nausea, mouth ulcers,
acid reflux, cough, pain, anorexia) were detected to be lower
in the experimental group (33). Kurt et al. made a research on
49 patients with breast cancer and identified that the severity
of symptoms such as pain, nausea, sadness, anxiety, insomnia,
shortness of breath, fatigue, anorexia, changes in skin and
nails, feeling bad, mouth sores was significantly lower in the
intervention group and the severity of all symptoms increased
in the control group (34). When we investigated the efficiency
of PRE on reducing nausea and vomiting due to chemotherapy
using the RINVR, there was little difference between the
intervention and control groups in terms of “nausea, vomiting,
retching experience, occurrence and distress” scores on the
third and fourth days, but this difference was not statistically
significant. It was identified in both groups that “nausea-
vomiting-retching experience, occurrence and distress”
significantly increased compared to those of the day of
treatment and there was no difference between the groups.
In contrast to above-mentioned studies, our study showed
that PRE were ineffective method in decreasing nausea and
vomiting (Table 3).

There are also studies in the literature, which address the
effectiveness of progressive relaxation exercises, and the
results of those researches are in parallel with our research.
Arakawa’s study on eight Japanese patients receiving
chemotherapy showed no difference in the nausea, vomiting
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scores between the groups. However, there was a decrease
in anxiety scores (35). Young and Nam conducted a study on
74 patients receiving chemotherapy and determined that the
participants who applied PRE had lower levels of anxiety and
depression., but there wasn’t any difference in the levels of
nausea and vomiting, fatigue between the both participants
(36).

5. CONCLUSION

We determined the efficiency of PRE on nausea and
vomiting, fatigue in patients with breast cancer treated
with chemotherapy. The research showed that PRE were
not an effective approach in decreasing chemotherapy-
related fatigue and “nausea, vomiting, retching experience,
occurrence and distress” in breast cancer women in this
study group. To confirm the effectiveness of progressive
relaxation exercises, more research should be conducted on
large patient groups following similar metodology.
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ABSTRACT

Objective: The aim of this study was to demonstrate morphological changes in immunity, hematopoietic, gastrointestinal and urinary
systems in different melatonin (MEL) release situations in a rat model of protein energy malnutrition (PEM).

Method: A total of 32 adult male Wistar rats were assigned into four equal groups: normal control; PEM light/dark; PEM light, called
functional pinealectomy (Px); and PEM dark. PEM was produced with a 50% restricted diet, Px was produced by keeping rats in continuous
light environment for 24 hours, and complete blood count and serum albumin level were analyzed at the end of the 6-week experimental
period. Measurements of weights of body and some visceral organs were obtained, biochemical and morphological parameters were
analyzed in addition to measurements of malondialdehyde (MDA), total glutatione (GSH), tumor necrosis factor (TNF)-a and interleukin-10
(IL-10) in tissue samples.

Results: A reduction in the weights of body and visceral organs of animals in the PEM groups was accompanied by hypoalbuminemia,
anemia, leukopenia and lymphopenia, and higher MDA, GSH, TNF-a and IL-10 levels in visceral tissues. There was a significant decrease in
parenchymal cells of the liver and spleen, duodenal villi, lymphoid structures and kidney glomeruli, but there was an increase in the spleen
capsule thickness and renal Bowman'’s space, sinusoidal congestion and fat accumulation in the liver. Importantly, these findings were milder
in the PEM dark group, while they were prominent in the PEM light group.

Conclusion: This study suggests that MEL has a protective role in reducing the negative effects of PEM, making it a potential therapeutic
agent for further investigation.
\ Keywords: functional pinealectomy, malnutrition, melatonin, protein energy malnutrition, rat. )

1. INTRODUCTION

Proteinenergy malnutrition (PEM)occursdueto decreasedintake
of macro and micro nutrients such as protein, carbohydrate and
fat in less than their required amount (1,2,3,4). Even today, it is
a serious health problem and an important cause of morbidity
and mortality for all ages, especially in individuals who are
hospitalized in intensive care units and had comorbid diseases,
from developing countries (3,4,5).

Numerous studies revealed that PEM causes decreased
numbers of hematopoietic cells, such as macrophages,
lymphocytes and neutrophils, atrophic changes in the spleen,
thymus and lymph nodes, blunting of intestinal microvilli and
decreased IgA secretion; thus resulting in various

visceral dysfunctions (6,7). Moreover, immunomodulatory
cytokines released from macrophages, such as tumor
necrosis factor (TNF)-a and interleukin (IL), play a regulatory
role in inflammation (8), while the free radicals superoxide
and hydrogen peroxide result in oxidative stress (1). It is
well-known that some molecules which include glutathione
(GSH), superoxide dismutase (SOD) and catalase (CAT) have
vital roles in the antioxidative defense system, although
malondialdehyde (MDA) is an indicator of lipid peroxidation.
Theoretically, disruption of the critical balance between
oxidative and antioxidative systems or accumulation of free
radicals results in protein damage and DNA breaks (1).
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Many authors have reported that PEM causes an increased
incidence of infections of the gastrointestinal, respiratory
or urinary tract, due to oxidative stress, immunodeficiency
and hypersensitivity to infectious agents (9). Clinically, it is
important to reduce the economic losses associated with
long hospitalizations, and the high morbidity and mortality
rates related to infections, especially in people with PEM, who
are hospitalized for various reasons in intensive care units.
Otherwise, recent studies have demonstrated that melatonin
(MEL) plays a role in the activation and regulation of T and B
lymphocytes which are critical for immunity (10,11). Today,
it is a well-known fact that MEL release was found to be
in a distinct circadian rhythm that is 5-15 times higher at
night than during the day (12). Thus, one could suggest that
the antioxidants will become stronger with decreased free
radicals due to increased MEL release in a dark environment.

The aim of the present work was to test the hypothesis that
keeping adult individuals with PEM in a continuous light
environment, as are found in the intensive care units of
hospitals, will have negative effects on the health of patients.
Therefore, the potential effects of differentlevels of MEL release
provided by keeping malnourished adult rats in different light/
dark cycle environments upon some biochemical parameters
and histology of immune, hematopoietic, gastrointestinal and
urinary systems was investigated.

2. METHODS
2.1. Ethical Statement

The animal experiments were performed according to the
Guide for the Care and Use of Laboratory Animals principles
(13). The design of the experiment was approved by the ethics
committee of Animal Experiments of Aydin Adnan Menderes
University (Protocol No. 64583101/2020/087 of 17/09/2020).

2.2. Animals, Diets, and Experimental Design

A total of 32 male Wistar rats of 2-month-old, weighing
between 240 and 310 g were used and they were kept
in standard cages with 2 rats in each cage. During the
experiment, standard laboratory conditions were provided
(22°C room temperature, 40-60% humidity). As described
by Leite et al. (14), the animals were acclimated for a 3-day
adaptation period to determine the daily energy/calorie
needs under laboratory conditions.

The rats were randomly divided into four groups for 6 weeks:
normal control, i.e. intact or naive control, group (n=8)
kept in 12-hour light/12-hour dark environment and fed
standard diet; PEM light/dark group (n=8) kept in 12-hour
light/12-hour dark environment and fed PEM diet; PEM light,
functional pinealectomy (Px), group (n=8) kept in 24 hours of
light and fed PEM diet; and PEM dark group (n=8) kept in 24
hour dark environment and fed PEM diet. At the end of the
experiment, blood and tissue samples were taken from the
rats for biochemical and morphological analyses.

2.3. Functional Pinealectomy and Malnutrition Diet

Functional Px was produced by keeping rats in a continuous
light environment for 24 hours (15). A standard rat diet was
given without restriction according to the requirements for
laboratory animals by the National Research Council (16). For
the control group, the daily calorie requirements of the rats
were calculated as 25-35 kcal/kg. The PEM diet was provided
with a diet that was 50% restricted compared to control rats,
as previously described (14,17,18). The water consumption
of the rats was unrestricted in all groups.

2.4. Sample Collection

At the end of the experiment before sacrificing the animals
by cervical dislocation under anesthesia by intramuscular
administration of drug combination consisting of 40 mg/kg
ketamine (Ketalar, Eczacibasi, Turkey) and 5 mg/kg xylazine
(Rompum, Bayer, Germany), blood samples from all rats
were taken by the intracardiac route using a 5 cc syringe and
they were placed in tubes with ethylenediamine tetraacetic
acid (EDTA) and without anticoagulant to be studied
simultaneously. The samples were centrifuged at 1000 g for
10 minutes. The complete blood count (CBC) tests, analysing
hemoglobin, erythrocyte, leukocyte and lymphocyte counts,
were performed from the whole blood samples with EDTA,
while serum albumin levels were obtained from the samples.
The serum albumin level was studied spectrophotometrically
with a routine biochemistry autoanalyzer (Architect C8000,
Abbott, IL, USA). The CBC was studied with Mindray BC
6800 (Nanshan, Shenzhen, China) analyzer. Visceral organs
were removed from each of the animals for macroscopic
evaluation, and then frozen at — 85 degrees without adding
any additive for biochemical analysis. After the tissues were
removed from the deep freezer and thawed, they were
mixed with phosphate buffer at pH: 7.4 at 1/10 volume ratio
and homogenized with a homogenizer (PRO 250 Scientology
Inc., Monreo, CT USA). The hemogenate was centrifuged
at 10000 g for 15 minutes. MDA, total GSH, TNF-a and IL-
10 measurements were taken from the supernatant on the
same day, as described below.

2.5. Tissue Analysis

MDA production was evaluated by the method of Ohkawa
et al. (19). MDA formed a pink complex at high temperature
in the presence of thiobarbituric acid and this color was
read spectrophotometrically at a wavelength of 532 nm.
Tetraethoxypropane was used as a standard and the results
are given in nmol/mg protein.

GSH content in tissue supernatants was measured according to
the method of Beutler et al. (20). Absorbance was measured
at 412 nm using the Shimadzu UV-160 spectrophotometer
(Shimadzu UV-160). The GSH concentration was determined
using the standards of GSH. Results are expressed as nmol/mg
protein.

TNF-a and IL-10 levels in tissue were determined by
the immunosorbent assay (ELISA) kit (SunRed Biological
Technology, Jufengyuan Road Baoshan, District, Shanghai,
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China). Measurements were made with an ELISA microplate
reader (DAR 800, Diagnostic Automation, CA 91302, USA).
According to the TNF-a kit content, the sensitivity of the
test is 4.752 pg/mL, the working range is 5-15000 pg/mL,
the CV within and between experiments is < 9 and 11%. The
sensitivity of the test according to the IL-10 kit contents is
given as 3.002 pg/mL, working range 5-9000 pg/mL, intra-
experimental and inter-experiment CV < 9 and 11%.

The levels of protein in the tissue were determined by the
Lowry method, which is based on thSSe principle that
copper ion (Cu+2) forms a complex with the peptide bonds
in proteins and is reduced to Cu+1 in alkaline medium (21).

2.6. Macroscopic Evaluation

Body weight (BW) of each of the rats in the study was
measured and recorded once a week from the beginning of
the experiment and macroscopic photographs were taken.
At the end of the experiment, the abdominal and thoracic
cavities of each animal sacrificed were exposed and the
visceral organs including liver, spleen, kidney (right and left)
and first part of small intestine (duodenum) were removed
separately from each animal for weight measurement.

2.7. Microscopic Evaluation

Visceral organ samples from the animals in the control and PEM
groups were fixed in neutral buffered formaldehyde and a routine
tissue preparation process was performed. 5 um histological
sections of tissues embedded in paraffin blocks were placed on
polylysine slides and then they were stained with hematoxylin
& eosin (HE) and Mallory’s trichrome. These sections were
visualized with an Olympus BX-51 light microscope and Olympus
DP72 digital camera after staining. Morphometric analyses
were performed on the photographs taken by two blinded
histologists (Y.U. and CT.) using CellSensEntry 3.1 (Japan). A total
of five different measurements were taken from the structures
analyzed in 25 different areas in 25 different sections randomly
selected from all animals.

2.8. Statistical Analysis

The assumption of normal distribution of the data was
checked with the Kolmogorov-Smirnov test. Descriptive
statistics are given as means * standart error of the mean
(SEM). One-way ANOVA was used for group comparisons,
while repeated ANOVA measures were used to compare
repeated measures. Tukey test was applied as a post hoc
method and paired t-test was used to compare dependent
measures. Statistical significance was considered as p<0.05.

3. RESULTS

Measurement results of mean weekly BWs in control and
PEM groups are shown in Figure 1. There was no significant
difference in BWs of rats between the groups at the start of
the study, but the change in weekly measurement results
during the experiment was statistically significant (p<0.001).
Rats in the control group showed a 25% BW gain, whereas rats
from PEM groups given a restricted diet showed a progressive

reduction in BW, especially in those from the PEM light
group, where loss of BW was close to 30%, resulting in a clear
difference between their macroscopic appearances (Fig. 2).
Furthermore, hair thinning and shedding, broken nails, muscle
atrophy, apathy and agitation were observed in the animals
in the PEM groups. The differences between the weights of
the visceral organs of the animals in PEM groups and those
of the control were found to be significant (Table 1). Amongst
the PEM groups, it was noted that visceral atrophy was more
prominent in animals from the PEM light group, while atrophy
was milder in those from the PEM dark group.

Table 1. Results of visceral organ weight measurement

. Duodenum) Kidney (g)
Liver (g) Spleen (g) .
(g) Rightt Leftt

Normal
control
(intact 14.07+0.97 |1.05:0.15 | 1.25:0.16 2.1410.35 | 2.04+0.24
or naive
control)
PEM
light/ 6.47+0.33* | 0.45:0.02* |0.70£0.05* 1.10£0.11* | 1.11+0.13#
dark
PEM light | 6.29+0.52* | 0.43+0.06* |0.56%0.16* 0.99+0.11* | 1.01£0.10*
PEM dark | 7.50£0.76 0.53+0.06* |0.87+0.11*§ |[1.14+0.06* | 1.17+0.09

Differences between study groups for liver, spleen, duodenum, and right
and left kidney weights (mean * SEM) are significant (p<0.001); n=8/
group. *Significant difference with normal control (p<0.001). §Significant
difference with PEM light (p<0.001). #Significant difference with control
(p<0.05). tDifferences between right kidney weight measurements and left
kidney weight measurements are significant (p<0.05 for control and PEM
light groups, p<0.005 for PEM dark group)

. Normal control
7
B
7

3504

°

bt Groups

)

S =@~ Normal control
2 300

2 M- PEM light/dark
3 - PEMIight

c

b -A- PEM dark

s

250
PEM dark

PEM light/dark

PEM light

200

First 1= week 2™ Week 3 Week 4™ Week 5" Week 6" Week

Measurement Time

Figure 1. Weekly change in body weight in rats of the study
groups over the course of the experiment (mean * standard error
of the mean). The differences between the normal control (A) and
experimental PEM groups (B, C and D) are significant (p<0.001).
PEM, protein energy malnutrition.
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Serum albumin levels of PEM groups were found to be
lower than those of the control group (p<0.001) and CBC
results from animals with PEM clearly demonstrated the
presence of anemia, leukopenia, and lymphopenia (Table
2). Hematological findings related to PEM, especially the
leukocyte count, were milder in the PEM dark group. MDA,
GSH, TNF-a and IL-10 levels in the liver, spleen, duodenum
and kidney were also higher in PEM groups compared to the
control group (Figs. 3, 4, 5, 6). On the other hand, there was
a significant difference between the PEM light group and the
PEM dark group in terms of MDA levels of liver and kidney,
GSH levels of liver and spleen, TNF-a levels of spleen and
duodenum, and the IL-10 level of duodenum (Figs. 3, 4, 5, 6).

Table 2. Results of serum albumin level and complete blood count
(CBC)

Albumin Hemoglobin Erythrocyte Ic.:z:tt)cyte Lymphocyte
(g/L) (g/dL) count (106) (103) (%)
Normal
control
(intact | 36.650.97 16.46+0.59 10.320.87 5.95+1.29 |[82.5116.25
or naive
control)
PEM
light/ 31.60+0.88* | 15.83+0.48 8.91+0.64% 2.76+0.30* | 76.3619.31
dark
PEM
light 30.60+1.00* 15.36+1.15# | 8.08+1.05* 2.25+0.33* | 70.81+4.84#
PEM
dark 31.99£1.17%,§ | 15.96+0.52 9.05£0.29# 3.82+1.06* | 77.9816.56

The data are presented as mean + SEM; n=8/group. Differences between
study groups for albumin levels as well as erythrocyte and leukocyte counts
are significant (p<0.001), while those between both hemoglobin levels and
lymphocyte counts are significant (p<0.05). *Significant difference with
normal control (p<0.001). §Significant difference with PEM light (p<0.05).
#Significant difference with the control (p<0.05). %Significant difference
with the control (p<0.01)

Figure 2. Photographs of the macroscopic appearances of the
animals in the normal control (A) and PEM groups (B, C and D) taken
at the end of the experimental study period are shown. Note that
among animals in experimental PEM groups, the animal in the PEM

dark group (D) is more macroscopically similar to the animal of the
control (A). PEM, protein energy malnutrition.

Table 3. Histological changes in liver, duodenum and kidney tissue

Normal
control PEM
(intact light/

PEM dark
or naive dark (n=8)
control) (n=8)

(n=8)

Tissues Groups

Histological changes in liver

Intracytoplasmic
None ++ +++ +
edema
Nuclear
Parenchyma Normal ++ 4+ +
hypertrophy
Vena centralis
) ) Normal ++ +++ +
dilatation
Sinusoidal dilation | Normal ++ +++ +
Slcns Portal triad
i . Normal ++ +++ +
dilatation

Histological changes in duodenum

Change in epithelial type N ++ e +
Villus atrophy N ++ it +
Reduction in villus size N +4+ 4 +

Reduction in intestinal (duodenum)

++ +++ +

wall thickness
PMNL infiltration in lamina propria | N ++ 4+ +
Degeneration of Lieberkiihn and

N ++ +4++ +
Briinner glands
Histological changes in kidney
Degeneration of renal corpuscles N ++ +H+ +
Degeneration in podocytes

N ++ +H+ +
and edema
Cystic degeneration
X N ++ +++ +
in renal corpuscles
Dilation and congestion
) . N ++ +H +
in peritubular vessels
Vacuolization in proximal tubules N ++ +H+ +
Epithelial changes in the distal

N ++ +++ +

tubules
Abbreviations: N: normal histological structure; +: low level of change; ++:
moderate level of change; +++: high level of change

Both number and size of the hepatocyte cells in the liver of
the individuals in the PEM groups were found to be decreased
in contrast to those of the control animals (Figs. 7, 8). In
PEM groups, vacuolization, mononuclear cell infiltration,
fat accumulation and sinusoidal congestion and dilatation
of the periportal hepatocytes were prominent, whereas
they were at a minimal level in PEM dark group (Figs. 7, 8)
(Table 3). There was also a statistical difference between the
morphometric results of the liver sinusoid and v. centralis
diameters of the groups (p<0.001) (Figs. 9, 10, 11).
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There was a decrease in the splenic capsule thickness in
samples belonging to the PEM light/dark and PEM light groups
compared to those of controls (p<0.001) (Figs. 7, 8, 9, 12).
Furthermore, narrowing in the a. centralis, disappearance
of the lymph node-like structure, and the fibrotic foci in the
red pulp were also noted in those of PEM groups (Figs. 7,
7,9, 12). In the PEM dark group, however, the capsule was
similar to that in the PEM light/dark group and there was
also a decrease in cord cells, as well as narrowing in the a.
centralis structure and the fibrotic foci in the red pulp (Figs.
7,8,9,12).

Group Liver Spleen I(gf;’g:’?um) Kidney
Normal control 109.84 + 8.36" 153.58 + 12.51 167.04 + 79.36 145.7 + 4.46"
PEM light/dark 12261+7.33 177.15+16.88 219.35+133.33 15155+ 8.77
PEM light 145.01+32.19 21564+ 113.21 266.52 + 88.46 160.87 + 10.66
PEM dark 114.99+7.05* 165.49+43.28 195.57 +64.31 147.77 £ 8.00*
* Represent significant difference with PEM light
e
'@ 300
g Group
g’ 200 = Normal control
= } PEM light/dark
£ PEM light
£ 100 é PEM dark
<
s

0

Liver Spleen Intestine (duodenum) Kidney
Tissue

Figure 3. Results of MDA levels in tissue homogenates taken from
the animals in the control and experimental PEM groups taken at
the end of the study period are shown. The data are presented as
mean * SEM; n=8/group. *p<0.05between the indicated groups in
each tissue sample analysis. MDA, malondialdehyde; PEM, protein
energy malnutrition.

Intestine

Group Liver Spleen {duadenuin) Kidney

Normal control 16.34 +5.39* 8.01+4.74" 18.149.51 13.73+5.37
PEM light/dark 20.04 +6.84" 16.09 + 3.88* 33.84 £47.77 16.02+4.24
PEM light 3125+ 1254 25.63+6.67 46.91+39.94 20.44 +6.94
PEM dark 17.93 £ 4.89" 12.24 1 3.66 21.28+15.21 14.7316.02

* Represent significant difference with PEM light; # Represent significant difference with Normal control

80
£

2

O 60

e Group

g‘ % = Normal control
B } PEM light/dark
£ PEM light
£ PEM dark

b

7]

® 0

Liver Spleen Intestine (duodenum) Kidney

Tissue
Figure 4. Results of GSH levels in tissue homogenates taken from

the animals in the control and experimental PEM groups taken at
the end of the study period are shown. The data are presented as

mean + SEM; n=8/group. *p<0.05 between the indicated groups in
each tissue sample analysis. GSH, glutathione; PEM, protein energy

malnutrition.
Group Liver Spleen ‘{xsggﬁum) Kidney
Normal control 22588 + 55.07 28394+5506" 2957741351 2387244003
PEM light/dark 254.27 38.37 310491+ 432* 379.56 1 98.75 2578+ 34.79
PEM light 2736734 401.52 + 88.03 442,09 + 132.37 301.3+75.34
PEM dark 24329+ 32.51 2914 + 67.98" 298.04 + 55.25* 248.41 +37.68

* Represent significant difference with PEM light

£
2
2 4004 Group
a L
o = Normal control
-g.) §%8 PEM light/dark
£ 200+ PEM light
o PEM dark
w
&
=
04

Liver Spleen

Tissue

Intestine (duodenum)

Kidney

Figure 5. Results of TNF-a levels in tissue homogenates taken from
the animals in the control and experimental PEM groups taken at
the end of the study period are shown. The data are presented as
mean + SEM; n=8/group. *p<0.05 between the indicated groups
in each tissue sample analysis. PEM, protein energy malnutrition;

TNF-a, tumor necrosis factor-a.

Group Liver Spleen 't‘l}f:(‘,‘gﬁum] Kidney
Normal control 204.06 + 14.66 246.01 + 39.54* 230.54 + 42.31* 25264 + 1647
PEM light/dark 2275+£32.23 27563 +27.48 264.23 +49.87% 259.95+41.71
PEM light 238.651 30.95 297.00 + 40.84 349154 97.38 293.78 £ 36.17
PEM dark 226.47 + 42,65 264.88+ 16.8 240.08 + 13.41* 25484179
* Represent significant difference with PEM light

400

Group

= Normal control
PEM light/dark

PEM light
é PEM dark

IL-10 (pg/mg protein)
o
=3
8

Liver Spleen Intestine (duodenum) Kidney

Tissue

Figure 6. Results of IL-10 levels in tissue homogenates taken from
the animals in the control and experimental PEM groups taken at
the end of the study period are shown. The data are presented as
mean + SEM; n=8/group. *p<0.05 between the indicated groups
in each tissue sample analysis. IL-10, interleukin-10; PEM, protein
energy malnutrition.

In PEM groups, both number and length of the duodenal villi
were decreased, and atrophy was identified in Lieberkuhn
and Brunner’s glands (Figs. 7, 8, 9, 13) (Table 3). Thinning
and single-layered cuboidal epithelium, indistinguishable
epithelial-connective tissue boundary, and increased collagen
fibers in the lamina propria and duodenal PMNL infiltration
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were observed in the PEM light/dark group, although the
PEM dark group was similar to that of the control group (Figs.
7,8,9,13) (Table 3).

Normal Control

PEM Light/Dark
io! T,

PEM Light

Kidney

Duodenum

Figure 7. Representative microscope images of H&E-stained visceral
organs (liver, spleen, duodenum, and kidney) in the study groups.
Small photos 4x magnification (magnification bar: 20 um); large
photos 40x magnification (magnification bar: 50 um).

Normal Control PEM Dark

PEM Light/Dark PEM Light

Spleen

Kidney

Duodenum

Figure 8. Representative microscope images of Mallory’s trichrome-
stained visceral organs (liver, spleen, duodenum, and kidney) in the
study groups. Small photos 4x magnification (magnification bar: 20
um); large photos 40x magnification (magnification bar: 50 um).

Normal control

PEM light/dark PEM light PEM dark

Figure 9. Histopathology of the tissues of visceral organs
(liver, spleen, duodenum, and kidney) in the study groups. 40x
magnification (magnification bar: 50 um). Images of morphometric
analyzes made with CellSensEntry 3.1 digital analysis program. Five
different measurements were taken from the structures analyzed

in 25 different areas and in 25 different sections randomly selected

from all animals in each group.
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Figure 10. Results of morphometric measurement of liver tissue
sinusoid diameter in the study groups are shown comparatively.
The data are presented as mean * SEM; n=8/group. *Significant
difference with control (p<0.05). tSignificant difference with control
(p<0.01). §Significant difference with PEM light (p<0.01).

In the PEM groups, there was decreased size, volume, and
glomeruli number of the kidney, while there was increased
collagen in the kidney, resulting in glomerulosclerosis and
interstitial fibrosis (Figs. 7, 8, 9, 14, 15) (Table 3). Likewise,
vacuolization, cystic dilatation, vasodilatation and tubular
congestion, and edematous glomerular mesangial cells were
also observed (Table 3). However, the findings in the PEM
dark group were similar to those of control animals (Figs. 7, 8,
9, 14, 15). Morphometrically, the group having the greatest
capsule thickness was the PEM light/dark group (Fig. 14),
while the group with the largest space in Bowman’s capsule
was the PEM light group (Fig. 15).
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Figure 11. Results of morphometric measurement of liver tissue vena
centralis diameter in the study groups are shown comparatively.
The data are presented as mean * SEM; n=8/group. Significant
difference with control (p<0.01). §Significant difference with PEM
light (p<0.01). #Significant difference with PEM dark (p<0.05).
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Figure 12. Results of morphometric measurement of the spleen tissue
capsule thickness in the study groups are shown comparatively. The
data are presented as mean + SEM; n=8/group. *Significant difference
with control (p<0.05). tSignificant difference with control (p<0.01).
§Significant difference with PEM light (p<0.01). YSignificant difference
with PEM dark (p<0.01).
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Figure 13. Results of morphometric measurement of duodenal villus
length in the study groups are shown comparatively. The data are
presented as mean + SEM; n=8/group. tSignificant difference with
control (p<0.01). $§Significant difference with PEM light (p<0.01).
#Significant difference with PEM dark (p<0.05).
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Figure 14. Results of morphometric measurement of kidney capsule
thickness in the study groups are shown comparatively. The data are
presented as mean + SEM; n=8/group. 1Significant difference with
control (p<0.01). §Significant difference with PEM light (p<0.01).
9ISignificant difference with PEM dark (p<0.01).
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Figure 15. Results of morphometric measurement of kidney tissue
Bowman capsule cavity in the study groups are shown comparatively.
The data are presented as mean + SEM; n=8/group.

4. DISCUSSION

In this study, we found that the biochemical and morphological
findings were milder in the PEM dark group, while they were
most prominent in the functional Px group, suggesting that
there are potential effects of different light/dark cycles on
immunity, hematopoietic, gastrointestinal and urinary systems.

Amongst the factors affecting the development of the human
body, the most important one is nutrition and PEM can lead
to various infectious diseases by affecting the immunity and
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inflammatory response (22,23). In the case of PEM, various
morphological and functional changes related to the visceral
organs like the liver, spleen, intestine and kidney in addition to
hematopoieticand immune systems may occur (24). Thereisan
increase in lipid peroxidation and weakening of the antioxidant
defense system, resulting in morphological and functional
changes in the visceral organs of individuals with PEM (25). It
has also been reported that macrophage activation, cytokine
production, dysfunction of T-lymphocytes and cell death occur
as a result of apoptosis and cell necrosis in immunity-related
organs (4,6,26,27,28,29). Cortes-Barberena et al. (27) reported
reduced spleen/body weight ratio, T-lymphocyte count, and
cell number and proliferation in different phases of the cell
cycle in the spleen of rats with PEM. We found severe atrophic
changes in the splenic and intestinal lymphoid structures and
a prominent lymphocytopenia in the blood of PEM groups,
although the changes were milder in the animals from the
PEM dark group, possibly due to endogenous MEL secretion.

Further studies have revealed reduced cell proliferation in
the bone marrow and increased DNA damage in lymphoid
tissues, including the spleen and circulating lymphocytes
(27,30). Ortiz et al. (4) suggested that splenic atrophy occurs
due to increase in spontaneous apoptosis in the rat PEM
model. Likewise, Santos et al. (31) reported hematopoietic
alterations associated with bone marrow atrophy, and
impaired homeostasis and immune response. Cortés-
Barberena et al. (27) claimed that PEM increased the time
for DNA synthesis and the total cycle of the splenic cell. We
determined an increased thickness in the splenic capsule but
decreased cords in the red pulp in all PEM groups, consistent
with previous studies (5,28,31). More importantly, the
changes were milder in the animals in the PEM dark group,
suggesting a mitigating effect on the aforementioned effects.

In acute and chronic PEM, the lymphopoiesis is impaired due to
apoptosis (4,28). Mello et al. (32) found an increase in both the
percentage of T-cells and the production of anti-inflammatory IL-
10. Similarly, an elevated IL-10 level was found in serum of newly
weaned mice fed a low-protein diet (33). Our results confirm a
defense mechanism acts to control inflammation in rats with
PEM, especially in the functional Px group, although it is difficult
to say whether the increase is due to protein or energy/calorie
deficiency. Furthermore, lower serum albumin levels related
with protein metabolism and an antioxidant defense system
in PEM groups are consistent with reports in the literature
(3,14,34). We think that the partial increase in the albumin level
of the animals in the PEM dark group may be associated with
the reparative effects of endogenous MEL on the liver.

In individuals with PEM, normochromic normocytic anemia
occurs due to various reasons (5,26) and in addition to
energy and/or protein deficiency, deficiency of iron or
micronutrients such as vitamins and trace elements cause
certain negative effects on erythropoiesis (35). In PEM,
erythrocyte and reticulocyte counts are low due to decreased
oxygen consumption and erythropoietin production as
well as impaired erythroblast maturation (34,36,37). It
is widely accepted that PEM affects the hematopoietic

system, resulting with hypoplasia/atrophy and decreased
myeloid/erythroid cell proliferation in the bone marrow
(5,26,31). The hemopoietic tissues have high rates of self-
renewal and proliferationand the coexistence of anemia
and leukopenia in individuals with PEM confirms the high
protein requirement for hematopoiesis (5,26). We think that
low values of the erythrocyte count and hemoglobin in PEM
groups is associated with suppression of erythropoiesis and
the short life span of erythrocytes. However, animals in the
PEM dark group had higher CBC values compared to other
PEM groups, suggesting a stimulatory effect of endogenous
MEL on erythropoiesis. Similarly, splenic hypocellularity
and decreased erythrocyte count in the animals from PEM
groups, in addition to an increased splenic capsule thickness,
suggest a negative effect on the hematopoietic system.

Even today, the morphological and functional changes in the
digestive tract, including the liver and duodenum, are still
debated (34,38). Previously, Miguel Parra et al. (39) reported
decreased weights of visceral organs such as the liver, spleen,
and kidney in acute PEM, in addition to a decreased size and
number of their parenchymal cells. Comparably, the intestinal
mucosa is markedly thinned, with a decrease in the height/
number of villi with structural blunting and lymphocyte
infiltration (34,38). In contrast, some authors found a
partial increase in liver cell ballooning and steatosis, edema,
hypoalbuminemia, and anemia in PEM animal models (40,41).
It has been reported that mice exposed to PEM in the neonatal
period have increased inflammation and oxidative stress in
liver (41). In an acute PEM piglet model, Lykke et al. (34) found
vacuolization and lipid droplets in hepatocytes, in addition to
decreased BW, intestinal atrophy and anemia.

Recently, chronic inflammation and immune dysfunction in
the intestines of animals with PEM have been reported (42).
Some authors reported an increased level of IL-10 in the liver
and jejunum as a response to systemic inflammation to reduce
the effects of IL-1B and TNF-a secreted by monocytes and
macrophages (43,44). Similarly, Dewan et al. (45) reported
an increase in serum TNF-a and IL-10 levels in children with
PEM. In our study, MDA, TNF-a, GSH and IL-10 activities were
found to be high in the liver and duodenum in all PEM groups,
but there was a significant improvement in those of the PEM
dark group, suggesting anti-inflammatory effects of MEL upon
the gastrointestinal system. However, it is difficult to make a
comment regarding the functional features of the duodenums
of rats exposed to PEM, such as the wall permeability, motility
and enzyme activities. Moreover, the effects of severe PEM
on the intestinal tract are well-known, but those related
with mild or moderate PEM are not clear (46). Therefore, our
experimental model is invaluable, because it demonstrates
the changes in the small intestine consistent with mild to
moderate PEM. Our morphological findings were most
prominent in the functional Px group, while they were minimal
in the PEM dark group, suggesting a hepatoprotective effect
of MEL. Additionally, an increase in Bowman’s capsule space
due to the presence of interstitial fibrosis and glomerular
degeneration, but a decrease in both weight and volume of
the kidney occur in individuals with PEM, resulting in clinical
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hypertension and chronic renal failure (24). Santoso et al.
(24) demonstrated a close relationship between PEM and the
immunological status of the kidney by assessing macrophages
producing proinflammatory cytokines such as TNF-q, IL-6, and
TGF-B cytokines in mice, as also seen in our study. Based on
our findings, we expect an improvement in the renal function
of animals in the PEM dark group, although confirmation of
this idea will only be possible with additional studies in future.

This experimental study is the first in the literature to evaluate
the effects of functional Px on immunity, hematopoietic,
gastrointestinal, and urinary systems in malnourished
rats. Furthermore, it is worth emphasizing that the rat
PEM model is easy, applicable, and reliable, but there are
some limitations regarding the applicability of the results
obtained in this model to humans, and the measurement
of the serum level of MEL and levels of pro-inflammatory/
anti-inflammatory cytokines. In this study, we found that
animals with PEM with reduced BWs and weights of visceral
organs had hypoalbuminemia, anemia, leukopenia, and
lymphopenia, and higher MDA, GSH, TNF-a and IL-10 levels
in tissue samples. Our morphological findings also revealed
a reduction in parenchymal cell count of the visceral organs,
lymphoid structures of the spleen and intestine, number
and height of intestinal villi, kidney glomeruli count, but
an increase in the spleen capsule thickness and kidney
Bowman’s capsule cavity, and sinusoidal congestion and fat
accumulation in the liver. Importantly, these findings were
mild in the PEM dark group, in contrast to those of the
functional Px group. In summary, we speculate that keeping
adult patients hospitalized, especially in intensive care
units, with PEM in a continuous light environment will have
negative effects on their health.
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ABSTRACT

statistical analysis.

-

Objective: To examine salivary pH changes and the plaque formation in two different orthodontic treatments clinically.

Methods: The study sample included 40 patients, who were divided into two groups according to the type of orthodontic appliance: Group
CA, (n=15) clear aligners; Group FT, (n=25) fixed appliances. Group FT received both metal (FT/SS) and elastic ligatures (FT/EM) for 2 weeks
respectively to test the effect of ligature type also. Salivary pH values, plaque index, and plague percentage were measured at TO (after
scaling and polishing) and T1 (after 2 weeks). pH was measured with a digital caliper (HI 2211 pH/ORP Meter) and plaque was identified
by a discoloring agent (Tri Plaque ID Gel). The Paired t-test, Independent t-test, Anova test and Pearson Correlation tests were used in the

Results: There was significant decrease in salivary pH values after two weeks of metal ligature in FT/SS. Plague index and plaque percentage
parameters showed significant incremental changes between groups with the least increase in CA, followed by FT/SS and FT/EM respectively.

Conclusion: Different types of orthodontic treatment and ligatures significantly effected salivary pH and the amount of plaque formation
during orthodontic treatment. Aligners had the least effect on salivary pH and plaque formation while fixed treatment with elastic ligature
affected the most. Therefore, aligner treatment may be more beneficial for patients with compromised oral hygiene.

Keywords: Orthodontic appliances, corrective orthodontics, saliva, dental plaque

1. INTRODUCTION

Orthodontic treatment has become increasingly popular
in both adolescent and adult patients (1). Fixed appliances
constitute the conventional treatment method in orthodontics
to restore esthetics and function (2). However fixed appliances
can impede brushing and decrease self-cleansing by the saliva,
mastication and tongue (1,3). This consequently results in
plaque accumulation, which impairs gingival health (4). It has
been reported that comprehensive orthodontic treatment on
average requires a mean treatment time of 20 months, with a
wide range of treatment durations such as 14-33 months (5).
Excessive treatment duration and fixed appliances have been
associated with a greater susceptibility to adverse effects,
including root resorption (6) and plaque-induced conditions,
primarily demineralization (7) and microbial changes (8).
Therefore, it has been recommended for clinicians to consider
the effects that orthodontic treatment, including appliance
type, may have on periodontal health (9).

Clear aligners (CA) are removable orthodontic appliances,
which are considered as estheticand comfortable alternatives
to fixed treatment (10). Their removable nature makes it
easier to maintain dental hygiene than fixed appliances (11).
In order to prevent periodontitis, clear aligners have been

recommended in orthodontic treatment plans (11-14) and
they have been linked to better periodontal health and lower
levels of periodontopathic bacteria (11). However, some
investigators emphasize that it is important to have a sound
judgment regarding the periodontal effects of clear aligners
considering that they cover teeth and keratinized gingiva for
most of the day (12,15).

Whole saliva, which contains oral germs and food particles,
is a complex mixture of fluids produced by the major and
minor salivary glands as well as the gingival cervical fluid (16).
pH is one of the qualitative properties of saliva (17). Along
with other qualitative (salivary protein content, viscosity and
buffer capacity) and quantitative properties (the flow rate),
salivary pH aid in the equilibrium between demineralization
and demineralization of enamel (17). The average pH of
whole, unstimulated saliva is typically between 6.75 and
7.25, controlling the pH of the majority of oral surfaces (16).

Dental plaque is a highly complex organization in a biofilm form
(1) and is considered the main causative factor in dental caries
and periodontal disease (1,18). The pH of plaque is about 6.7.
Enamel demineralization occurs when the pH falls below 5.5,
which is considered essential (19). This decrease aids in the
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development of white spot lesions, which are said to affect
50% of orthodontic patients (20). Streptococcus mutans and
Lactobacilli, two bacteria that produce acid, are the primary
produced colonies of particular interest (21). It has been found
that the type of orthodontic materials such as the type of
archwire ligation material has an impact on plaque harboring
surrounding the brackets (21,22). According to most studies,
stainless steel (SS) ligatures showed less plaque retention than
elastomeric modules (EM) whereas; higher concentrations
of acidogenic bacteria can be found with EM ligatures, most
notably Streptococcus mutans and Lactobacilli (3,22,23).

The aim of this study was to assess changes on biofilm
accumulation and oral cavity pH in different treatment
modalities (clear aligners and fixed appliances with metal
or elastic ligation) during active orthodontic treatment, an
aspect which has not been studied previously; under the null
hypothesis that there were no significant differences between
different orthodontic appliances on plaque accumulation
and saliva pH during active treatment.

2. METHODS

This randomized, cross-sectional clinical trial was approved by
the Marmara University Clinical Research Ethics Committee,
on 21.02.2022 and with the number 09.2022.297. Two
groups of active orthodontic treatment patients who have
been under treatment for at least three months in the
clinic of Orthodontic Department, Collage of Dentistry,
Marmara University, were selected randomly from the active
treatment patients’ list. All patients or their guardians had
provided signed informed consent forms. It was calculated
that to have 80% power to detect an effect size, it would be
sufficient to have a total sample size of n = 30.

Inclusion criteria were: having non-extraction orthodontic
treatmenteitherwithfixed appliancesorclearalignertreatment
for 3-6 months, skeletal and dental Class | malocclusion (SNA:
82°, SNB: 80°) with mild to moderate crowding (3-7 mm) and
normal vertical growth pattern (mandibular plane angle: 25°,
sum of inner angles: 396°, maxillary height: 60°), age between
16-24 years, orthognathic profile with lip competency, good oral
hygiene, no drug usage, same brand and series of brackets in
fixed treatment, same manufacturer in clear aligner treatment,
permanent dentition. Exclusion criteria were: having less
than three months of treatment, single arch undergoing
orthodontic treatment, having additional palatal or lingual
appliances or attachments (i.e. hyrax screw, transpalatal arch,
lingual button etc.), presence of systemic diseases or mouth-
breathing, pregnancy, smoking, poor oral hygiene, interrupt
or discontinue treatment, previous orthodontic treatment,
crown restorations, active periodontal disease or caries. Also,
for CA group, all subjects had a minimum of 9 attachments per
jaw between 1 molars. 2" molars were omitted in this regard
since FT patients were also bonded between the 1% molars.

The clear aligner group (CA) included 15 aligner orthodontic
treatment patients (9 males and 6 females; mean age 17.5
years). The fixed treatment group (FT), contained 25 fixed

orthodontic treatment patients (13 males and 12 females;
mean age 18.2 years) who went through 2 phases during
study: metal ligation for 2 weeks and elastomeric ligation
for 2 weeks, respectively. Demographic characteristics of the
patients are shown in Table 1.

Table 1. Demographic characteristics of the enrolled patients

Characteristics CA FFT Total
Number of subjects (n) 15 25 40
Gender* Male 9 (60%) 13 (52%) 22 (55%)
Female |6 (40%) 12 (48%) | 18 (45%)
Age (Years) ® Male 17.9 17.6 17.7
Female |16.9 18.8 18.2
Total 17.5 18.2 17.9
pH measurement at TO ® 7.08+0.29 |7.18+0.27 |7.13+0.28
Plaque index and percentage |00 00 00

CA: Clear Aligners; FT: Fixed treatment; *: Qualitative data expressed
as frequency and percentage. 8: Continuous data expressed as mean +
standard deviation

Priortotreatment,all patientswerereferredto Periodontology
Department and underwent meticulous phase 1 periodontal
therapy. At this stage, patients received oral hygiene
instructions. Additionally, at the bonding appointment, all
patients received a second instructive session on how to
maintain good oral hygiene with orthodontic appliances.
During orthodontic treatment, two investigators observed
all patients and confirmed that subjects had acceptable oral
hygiene habits throughout.

At the time of measurements, patients were asked not drink
or eat anything except water over the night until their morning
appointment. Periodontal scaling and polishing (Prophylaxis)
was done. Tri Plaque ID Gel (GC Corporation, Tokyo, Japan)
was used to identify all plaque areas. Scaling was done with
ultrasonic and hand instruments to make sure that all the
plaque has been removed and the plaque score was made 0 by
the same researcher. In proximity of the bonded attachments
or brackets, additional care was taken in order not to cause
debonding. Hand instruments were preferred in these areas.
Prophy cups and brushes were also used. As TO measurements,
salivary pH, plague index and plaque percentage were
recorded. 2 weeks after (T1), patients were asked to come
again for the follow up measurements.

At both time-points, firstly the unstimulated saliva samples
were collected in the morning between 9 A.M. and 12 P.M.
Before taking the saliva sample, patients were asked to rinse
their mouth with distilled water and asked to swallow the
remnants till they felt their mouth dry. Then the patients
pooled the unstimulated saliva in their mouth for 2 minutes,
and were asked to drool 5 ml of the pooled saliva passively in
10 ml plastic lab tube. Saliva pH was measured with HI 2211
pH/ORP Meter (Hanna Instruments Inc, USA) with PH Probe
Composite Electrode (Elprico, Shenzhen, China). The probe
sensor was allowed to equilibrate with the environment
before each measurement and was rinsed with distilled water
spray and wiped dry gently. pH 4 and pH 7 buffering agents
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were used for calibration. Samples were measured in the same
order of the appointments. Between each sample, the pH
probe was rinsed with distilled water and wiped gently to dry.

After the saliva sample has been collected, Tri Plaque ID Gel
was applied on the distal, labial and mesial surfaces from
tooth #17 to tooth #47. Patients were asked to rinse their
mouth for 2 minutes for the discoloring gel to color the biofilm
formed on the teeth surfaces. At TO, the prophylaxis procedure
provided that the plague scores were set 0 as the baseline. At
T1, plaque index scores were given depending on the plaque
mean index standards: 0, meaning there is no plaque; 1: there
is biofilm but a very shallow amount of immature plaque that
was formed newly in the past 48 hours and the gel dyes it in
pink color; 2: moderate amount of biofilm which the gel dyes
in purple color; and 3: mature thick biofilm identified as the
acidic plaque pH (< pH 4,5) that has the tendency of enamel
demineralization and caries formation, gel dyes it in light blue
color. These scores were determined by two investigators and
recorded on a periodontal chart and then transferred to an
excel sheet and photos were taken. For plagque percentage
measurements, the total number of teeth surfaces that
presented plaque was divided over to total number of teeth
surfaces that were examined. These percentages were also
noted in the excel data sheet.

In FT group, first phase included the TO and T1 measurements
with 0.010-inch stainless steel ligatures placed (FT/SS). The
second phase included prophylaxis, TO and T1 measurements
with elastomeric ligatures placed in the same patient group
(FT/EM). All FT patients had nickel titanium wires with
0.022x0.025-inch slot brackets (Rocky Mountain Orthodontics,
Franklin, USA) for more standardization. At the end of the
study patients were shown the areas that they need to clean
more properly; oral hygiene instructions were elaborated.

Statistical Analysis

The data was analyzed using IBM SPSS (Statistical Package of
Social Sciences; IBM Corp, NY, USA) software for Windows,
version 28.0.

Statistical methods were used to analyze the data, including
the calculation of descriptive statistics such as the frequency
and percentage for categorical variables, and the mean, the
standard deviation (SD), and the minimum and maximum for
the continuous variables.

The Shapiro-Wilk test of normality was applied to evaluate the
normal distribution of the parameters, and since the data was
found to support parametric assumptions, a paired-samples
t-test was performed to compare between the before and after
scaling and polishing with two weeks of orthodontic treatment
measurements for the same group of patients in fixed group
and for patients with aligner treatments. Additionally, the
paired t-test was performed to compare the measurements
between TO and T1. Pearson correlation test was performed
to evaluate the associations between specific corresponding
variables. ANOVA test was performed to evaluate if different
types of orthodontic treatment have a significant effect on the

pH change and plaque accumulation. An alpha level of .05 was
used for all statistical tests and all were two-tailed.

3. RESULTS

The total sample was 40 patients. The majority of the sample
was male (n=22, 55%) (Table 1).

In the CA group, the pH change was insignificant at T1-TO (p
> .05); while a statistically significant increase in the mean
of plaque index and plaque percentage values (p < .001)
were observed (Table 2). At T1, the highest dental plaque
accumulation was observed at the upper right quadrant
whereas; the least plaque accumulation was on the lower
left quadrant (Figure 1).

Table 2. Evaluation of the changes in Clear Aligner (CA) group
Mean P

10 H Difference value®
Mean + SD Mean + SD
pH 7.081+0.286 | 7.028 £ 0.332 | 0.053 .575
Plague index 00+ 00 0.205+0.103 |-0.205 .00*
Plaque percentage | 00 £ 00 20.509+ 10.383 | -20.509 .00%

Paired-samples t-test. *: The mean difference is significant at the .05 level;
SD: standard deviation.

Aligner

5

i, Wi,

il

Figure 1. Number of surfaces that have plaque accumulation at T1
of CA. d: distal, I: labial and m: mesial.

For the FT group; FT/SS showed a statistically significant
decrease in the mean pH value (p < .05). At T1, plaque index
and plaque percentage means were significantly higher
than the mean at TO as shown in Table 3. The highest dental
plague accumulation was observed on the labial/buccal
tooth surfaces at T1 (Figure 2).

Table 3. Evaluation of the changes in FT/SS group
Mean P

0 T Difference value?
Mean + SD Mean + SD
pH 7.192+0.312 |6.956+0.351 |0.236 .027*
Plague index 0000 0.481+0.151 |-0.481 .00*
Plaque percentage | 00 £ 00 41.104+ 10.946 | -41.104 .00*

Paired-samples t-test. *: The mean difference is significant at the .05 level;
SD: standard deviation.
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Figure 2. Number of surfaces that have plaque accumulation at T1
of FT/SS. d: distal, I: labial and m: mesial.

In FT/EM group, there was a statistically insignificant decrease
in the mean pH value (p >.05). The plaque index and plaque
percentage means were significantly higher at T1 than the
mean at TO (p < .001) (Table 4). Similar to FT/SS, the highest
dental plaque accumulation was observed on the labial/
buccal tooth surfaces at T1 (Figure 3).

Table 4. Evaluation of the changes in FT/EM group

Mean
10 m Difference Prellus
Mean £ SD Mean = SD
pH 7.166% 0.230 | 7.054+ 0.341 0.112 143
plaque index 0000 0.610+ 0.149 -0.610 .00*
zf:::i oge | 0000 55.886+ 11.729 | -55.886  |.00*

Paired-samples t-test. *: The mean difference is significant at the .05 level.
SD: standard deviation.
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Figure 3. Number of surfaces that have plaque accumulation at T1
of FT/EM. d: distal, I= labial and m= mesial.

Intergroup comparisons revealed a significant difference
between all groups in plaque index and percentage parameters
(Table 5). For the salivary pH, a significant difference was found
between the means of pH change between CA and FT/SS
groups, FT/SS and FT/EM groups; while insignificant difference
was found between CA and FT/EM groups.

Table 5. Intergroup comparisons for all parameters.

P value
Parameters Groups
CA FT/SS FT/EM
CA .0004 .527
PH FT/SS .0004 .0001
FT/EM .527 .0001
CA .0005 .0001
Plaque index FT/SS .0005 .0001
FT/EM .0001 .0001
CA .0002 .0006
Plaque percentage FT/SS .0002 .0001
FT/EM .0006 .0001

CA: Clear aligner; FT/SS: Fixed treatment with stainless steel ligation; FT/
EM: Fixed treatment with elastomeric module ligation

Plague index and pH correlations within groups are shown in
Table 6. In all groups, the two parameters were found to be
correlated with a weak negative relation and the correlations
were statistically insignificant.

Table 6. pH and plaque index correlations in three groups.

Plaque index

CA FT/SS | FT/EM
Pearson Correlation Coefficient -0.322 |-0.168 |-0.36
P value 242 421 .255
CA: Clear aligner; FT/SS: Fixed treatment with stainless steel ligation; FT/
EM: Fixed treatment with elastomeric module ligation

pH

4. DISCUSSION

Orthodontic patients go through different kinds and methods
of treatments that have the same goal of improving the
patients’ esthetics and functions by reaching the ideal occlusal
relationships and alignment (1). As clinicians, we needed to
consider the side effects of the orthodontic treatment that
may impair treatment outcome and the patient’s oral health
(1,6-9). Decrease in the salivary pH and biofilm formation can
lead to serious oral health problems like dental caries and
periodontal tissue inflammations, which lead to shortening
in the tooth longevity and esthetics (1).

Primary aim of this randomized clinical study was to evaluate
the changes that happen in the oral cavity (regarding salivary
pH and biofilm formation) during active treatment with
different kinds of orthodontic appliances: clear aligners
and fixed appliances with two ligation methods (elastic and
stainless steel). The secondary aim was to assess if changes
in oral biofilm formation were associated with the change
of salivary pH. Several aspects of orthodontic appliances on
oral environment such as their impact on tooth wear (19),
demineralization (20), oral microbiome (21-23), salivary
properties (24,25) have been assessed in a number of
earlier researches. However, the impact of the present three
kinds of orthodontic materials on salivary pH and biofilm
development has not been examined previously.
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In the present study, plaque index and plaque percentage
parameters showed significant incremental changes between
groups with the least increase in CA, followed by FT/SS and FT/
EM respectively. However, pH values did not show a parallel
increment with the plaque parameters and there was no
significant correlation between pH and plaque accumulation.
Actually, the pH values that were obtained at both time points
can be considered within the average range (pH 6.2-7.6) of
saliva (26). This finding can be a result of the study design.
Although initial pH values were measured after a prophylaxis
application, patients were already undergoing the treatment
at that time-point. And at the second measurement, patients
were still undergoing the treatment. The change in pH could be
more significant if the pretreatment pH values were available
to evaluate the effect of treatment modality on the salivary
pH in a prospective study design. Therefore, it can be stated
that the pH of the unstimulated saliva was independent of
plaque accumulation parameters while undergoing treatment.
Several investigators reported similar results to our findings
regarding the salivary pH and stated that salivary pH did not
significantly change between the studied time points during
fixed orthodontic treatment (27-29).

However, there is a lack of consensus on this issue. Alshahrani
et al (25) evaluated the alterations in salivary parameters
prospectively in patients undergoing fixed orthodontic
therapy. They found a significant reduction in salivary pH,
total protein concentration, and calcium level in saliva of fixed
orthodontic appliances group. On the contrary, Chang et al
(30) reported a significant increase in stimulated salivary pH,
flow rate, buffer capacity, plaque index scores, and in the levels
of streptococcus mutans and lactobacilli after three months
of active treatment. However, these studies did not specify
the type of ligation material. Al-Haifi et al (31) compared the
short-term effect of SS and EM ligatures and concluded that
EM ligatures showed a significant decrease in salivary pH. This
result was contradictory to our findings, where the SS group
decreased more than EM. These studies differ from the present
study in methodology, since they compared the pH values of
before and after treatment in a prospective design. Another
contributory factor in this difference can be the limitations
of salivary pH as a diagnostic bio-meter. Several uncontrolled
factors such as the diet, lifestyle, and salivary flow rate can
affect its value (26). In this study, these factors were aimed
to be controlled by having the values of TO and T1 from each
patient at the same hour of the day, without any influence on
their lifestyle or diets. Patients were asked not to eat or drink
anything before the appointment overnight, and unstimulated
(resting) whole salivary samples were collected in a separate
room with a quite environment to prevent mechanical or
chemical stimuli as in previous studies (24,25).

The increase in plague accumulation is a direct consequence
of impeded oral hygiene procedures (13). Plaque
accumulation can favor the transition of the microbial biofilm
to a more aggressive periodontopathogenic flora (1). The
current findings regarding plaque index and percentage are
in accordance with the literature (13,14). A meta-analysis
by Jiang et al (14) compared periodontal health in patients

undergoing orthodontic treatment with clear aligners with
that of those undergoing orthodontic treatment with fixed
appliances. They concluded that clear aligners were better
for periodontal health, including plaque index, gingival index,
and probing depth than were fixed appliances (14). This
expected result can be explained by the removable nature of
CA, which provides an ease of access to dental and interdental
surfaces during brushing (13). Also, retentive areas are much
less in CA compared to fixed appliances for two reasons.
Firstly, not all teeth receive attachments; in many cases one
or two teeth can be free of them. In the present group, all
posterior teeth including 1% molars and the premolars had
attachments mainly for retentive purposes and for premolar
rotations while one or two of anterior teeth did not require
attachment placement. Secondly, their surface designs are
either convex or flat, whereas brackets have indentations,
concavities and undercuts (13).

Regarding SS and EM ligatures, the differences in surface
topography, organic content and inertness of these materials
are considered as factors that cause different bacterial
colonization patterns (32); which is enhanced in EM (3,22,23)
due to its organic and porous surface. EM ligature materials
are thicker in dimension; therefore, blocking the teeth surface
more and creating narrow areas that cannot be cleaned. The
current findings are consistent with those of Forsberg et al
(23), who found that EM ligatures had greater levels biofilm
formation. They also reported increased Streptococcus
mutans and Lactobacillus colonization with EM than SS
ligatures and recommended to avoid using EM on individuals
who did not maintain good dental hygiene. Turkkahraman
et al (3) reported that elastomeric rings were more likely to
cause bleeding than steel ligatures, but they did not find any
appreciable differences in bleeding upon probing or plaque
index values. On the other hand, Souza et al (33) related
elastomeric rings, as opposed to steel ligatures, to higher
scores for bleeding on probing and plaque index. These
results indicate that patients treated with fixed appliances
are more likely susceptible to gingival inflammation (13).

As a general observation, it was noticeable that the first
quadrant of the mouth (upper right) had the most plaque
accumulation, concentrated between the lateral incisor and
canine area. But the teeth that had most plaque accumulated
on its surfaces was the right maxillary first molar, which is
due to the reason that most of the sample size were right-
handed people and they could not use the correct brushing
technique due to the difficulty of accessing the area. Lower
left quadrant had the least biofilm formation, which can
be explained by contentious salivary flush plus the muscles
movements during speech and mastication providing as a
physical rub for the buccal surfaces of the teeth in addition
to the easier access for tooth brushes and other oral hygiene
instruments. Despite that, still plaque accumulated on the
buccal surfaces of these teeth. The short follow-up period
and limited number of subjects were limitations of this
study. A longer observational time in a larger sample and
including other periodontal indices can be more informative
for an evaluation of the periodontal outcomes of orthodontic
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treatment modalities. Another limitation can be considered
as the lack of attachment standardization in CA group. It is
not possible to have same attachments on the same teeth in
all aligner patients due to the nature of orthodontic therapy
with aligners. These cases were designed uniquely, according
to the individual needs of the malocclusion. However, this
issue was tried to be controlled by the inclusion criteria. All
subjects in CA group had attachments on a minimum of 9
teeth per jaw.

Orthodontic therapy is specific to patient. Both fixed
and removable appliances are vital tools of orthodontic
treatment. Each material has its specific properties, designed
to achieve the primary goals of orthodontic therapy; while
the clinician holds the priority to choose the most beneficial
modality for the oral and general wellbeing of the patient.
Clinicians should take periodontal effects of appliances
into consideration while making this choice, especially in
compromised cases.

5. CONCLUSION

The null hypothesis was rejected. The type of orthodontic
materials affected the mean plaque index and percentage.
The aligner group had the least levels of plaque index,
followed by fixed treatment with SS and EM ligatures
respectively. Orthodontic treatment with clear aligners can
be more beneficial for periodontally compromised patients.
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ABSTRACT

Objective: The main purpose of this study was to adapt the adolescent Healthy Habits Questionnaire (HHQ) to the Turkish language and to
test its validity and reliability. The study was also examined the diet, physical activity, screen time, and sleep habits of adolescents.

Methods: This study is a methodological and descriptive design. The sample of the research consists of 320 students. The validity of the HHQ
was evaluated by the content validity index, the reliability by test-retest correlations, and the kappa coefficient of agreement. Number and
percentage values were used for descriptive features.

Results: The content validity index of HHQ was found to be 0.96. The test-retest correlations of questions containing continuous variables
were found to be between 0.44 and 0.91. Kappa values of questions containing categorical variables were between 0.7 and 0.94. It was
found that 91.8% of the adolescents consumed less than three servings of vegetables, 76.9% of them consumed less than 2 servings of fruit,
and 80.5% of them consumed less than 2 glasses of milk. In addition, it was determined 40.2% of the adolescents used screen use more than
two hours, 47.6% did less than one hour of physical activity and 30.2% slept less than eight hours.

Conclusion: HHQ was found as a valid and reliable measurement tool. It was determined that the adolescents did not consume enough

Keywords: Adolescence, fruit, screen time, sleeping, vegetable.

-

vegetables, fruits, water, and milk and did not engage in sufficient physical activity.

1. INTRODUCTION

Adolescence is a period between the ages of 10-19, from
childhood to adulthood a rapid change is experienced in
terms of physical, psychosocial, and cognitive aspects (1).
This period is very significant when adolescents are open
to preventable health problems and determine their health
behaviors (1,2).

Many chronic health problems such as obesity, Type 2
diabetes, hypertension, and cardiovascular diseases are
associated with sedentary life and unhealthy eating habits.
There are approximately 41 million adolescents in the world
(3). According to the data from the Centers for Disease
Control and Prevention obesity rate increased from 15% to
19% (4). Parallel to the increase in obesity, the incidence of
diseases such as Type 2 diabetes and hypertension in children
and adolescents is increasing (3). In a study, it is stated that
20% of overweight and obese adolescents have lipidemia
and 25% have diabetes in the literature (5).

It is quite significant to determine sedentary life and
unhealthy eating habits in childhood and adolescence to
prevent and reduce chronic health problems (6). Valid and
reliable measurement tools that determine healthy habits are
needed in the Turkish literature. One of these measurement
tools is the Healthy Habits Questionnaire (HHQ). There are
English and Spanish versions of the questionnaire including
diet, physical activity, screen time, and sleep habits. There
are two different forms of the questionnaire used for ages
2-9 and ages 10 and older (7). The HHQ can be used in clinics,
family health centers, and schools. It has been stated that the
questionnaire, which has been used in many studies abroad,
is a measurement tool that is easy to use and can be adapted
to all segments of society (8—11). The main purpose of this
study was to adapt the HHQ (10 ages and over) to the Turkish
language and culture and to test its validity and reliability.
The study also examined the diet, physical activity, screen
time, and sleep habits of adolescents.
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2. METHODS

This study is a methodological in terms of adapting HHQ
to the Turkish language and a descriptive study in terms of
examining the healthy habits of adolescents. Permission
was obtained via e-mail from the author who developed
the HHQ for the study. Ethical approval was obtained from
the University Health Sciences Institute Ethics Committee,
written permission from the Istanbul Provincial Directorate of
National Education, and consent from the students’ parents.

The population of the research consisted of students studying
in a secondary school located in the Gaziosmanpasa district
of Istanbul. The sample of the study was students are 5th 6th
7th and 8th grades that were chosen from eight classrooms
by using the cluster sampling method. It consisted of 320
students studying in eight classes randomly selected from
the 5th and 8th grades.

In the study, a pilot test was applied to 118 students with
similar sample characteristics. Students who underwent the
pilot test were not included in the study.

Data were collected in their classrooms over a period of about
10 minutes based on students’ self-report. Data collection
tools are sociodemographic form consisting of gender, age,
class questions, and HHQ.

2.1. Healthy Habits Questionnaire (HHQ)

HHQ is a measurement tool that evaluates diet, physical
activity, screen time and sleep habits in adolescents
aged 10 and over that is developed by the Maine Health
Organization in the United States, the validity and reliability
analysis findings of the questionnaire are not available. The
guestionnaire is significant in terms of evaluating obesity risk
factors (8). It is easy to use in public health fields and schools
(8,12,13). HHQ consists of 10 questions. The questionnaire
includes five questions about nutrition, one question about
sleep, two questions about screen time, and one question
that measures physical activity. Eight of these questions are
open-ended questions containing numerical values, and one
of them is the type of question with two options (There is/
no TV, tablet, or smartphone in the bedroom). The tenth
question is a multiple-choice question about the habits that
the adolescents want to change in their own life, and the
adolescent is asked to mark the habit that wants to change.
Survey questions are evaluated with percentage and median
values, there is no scoring scale. In this study, in line with the
literature, for adolescents; daily three servings of vegetables,
two servings of fruit (14) eight glasses of water (15), and two
glasses of milk (16) are determined as the limit. In addition,
screen time is determined as maximum two hours, physical
activity duration at least one hour, and sleep duration at least
8 hours (17,18). It is recommended that daily sugary drinks
(fruit juice, carbonated drinks) should not be consumed at
all (19).

2.1.1. Translation and Cultural Adaptation

The English form of Healthy Habits Questionnaire was
translated into Turkish by two linguists. The Turkish forms
were evaluated by the researchers and they were found to be
similar in meaning. It was sent to two linguists independent
of the first for back-translation. The back-translated English
form was compared with the original questionnaire and
found to be similar in meaning.

2.1.2. Content Validity

For content validity, 10 experts from the fields of public
health nursing and nutrition dietetics were consulted.
Experts rated each item on a scale of 1-4 (1: not appropriate,
2: somewhat appropriate, items \ expressions need to be
adjusted properly, 3: quite appropriate, but minor changes
required, 4: very appropriate).

2.1.3. Reliability

The test-retest method was used to assess time stability
on questionnaire. The test-retest was conducted with 104
students at two — week intervals.

2.2. Data Analysis

Statistical Package for the Social Sciences (SPSS) 20 program
was used for data analysis. The validity of the questionnaire
was evaluated with the content validity index (CVI), and its
reliability was evaluated with the test-retest. Test-retest
evaluation was done with the kappa test for categorical
variables and Spearman correlation for continuous variables.

Adolescents’ habits were evaluated with median, interquartile
range, and percentage.

3. RESULTS

3.1. Findings Related to Validity

It was determined that 10 experts, whose opinions were
taken for content validity, gave three and four points to all
items and the CVI was 0.96. In line with the suggestions of
the experts, corrections were made in questions 1, 2, 3, and
4 without changing the meaning.

3.2. Pilot Test

After the pilot test with 118 students, it was determined that
the questionnaire was filled in approximately five minutes
and there were no questions left blank. Except for the two
questions in the questionnaire, it was determined that the
questions were understood. Two questions that needed
editing were questions one and six. For a better understanding
of the students, examples of fruit and vegetable (F&V) servings
were added to the explanation part of the first question asking
about daily F&V consumption. In addition, the question was
arranged as two separate questions, 1a vegetable and 1b fruit,
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and six options (0: does not eat at all-5: five servings or more)
to limit the extreme values. The sixth question, asking about

Table 3. Adolescents’ servings of fruits & vegetables, drink,
consumed daily and eating habits according to HHQ

the presence of a screen in the bedroom, was asked separately Variables Median (IAA
as TV, computer, tablet, and smart phone. difference)
g)umber of fruit servings consumed per day ( min 0 max el s

3.3. Findings Related to Reliability -

. . o NL'meer of vegetable servings consumed per day ( 1(1 serving)

The test-retest correlations of questions containing min 0 max 5)

continuous variables were found to be between 0.44 and Daily consumed vegetables and fruits ( min 0 max 14) 3 (1 serving)

0.91. Kappa values of questions containing categorical Number of dinners with family in a week (min 0 max . 7) 7 (2 times)

variables were found to be between 0.7 and 0.94 (Table 1). Number of breakfasts in a week (min 0 max 7) 7 (5 times)

Number of meals taken from outside in a week (min 1(1 time)

Table 1. Test-retest results of categorical and continuous variables in 0 max 8)

the Healthy Habits Questionnaire Daily drink (glass of water)

100% e (i 0 mar ) 111 i)
M1a | Number of fruit servings consumed perday | 0.58 | - | <.001 Water (min 0 max 10) 6 (5 glasses)
M1b | Number of fruit servings consumed perday | 0.44 | - | <.001 Ready / canned fruit juice and sports 0 (1 glass)
M2 | Number of dinners with family ina week | 0.96 | - |<.001 drink ( min 0 max 9)

M3 | Number of breakfasts in a week 077 | - |<.001 Whole milk ( min 0 max 9) 1 (1glass)
M4 | Number of meals taken out in a week 091| - |<.001 Fizzy drink or fruit cocktail ( min 0 max 1(1 glass)
M5 Screen time per day 0.66 - <.001 10)
M6a | TV in the bedroom ) 070 | <001 . .Skimmed, low-fat (1%) or reduced-fat 1(1 glass)
- (2%) milk ( min 0 max 5)

M6b | Computer in bedroom - 0.86 |<.001 HHQ: Healthy Habits Questionnaire
| Vet i sediai = e U IAA: Interquartile range difference (0.75-0.25)
M6d | Smartphone in the bedroom - 0.78 |<.001 (1 glass=200 ml)
M7 Night time sleep duration 0.49 - <.001
M8 | Daily physical activity time 050 | - |<o01 The mgdian daily screen time was two hours. It was
M9a | 100% fruit juice consumed daily 068 | - <001 dete'rmlnefj that 7?.4% of the students had an electronic
Mb | Daily water consumed 0.88 - | <001 media device in their bedroom (Table 4).
M9c | Daily consumed instant/canned fruit juice 0.77 _ | <.001 , . - .

and sports drink Table 4. Adolescents’ physical activity, screen and sleep time, and
M9d | Daily consumed milk 073 _ <001 habits they want to change, according to HHQ
M9e | Fizzy drinks or fruit cocktails consumed daily | 0.52 | - | <.001 Variables Median (IAA
MOf | Daily consumption of skim milk 0.62 - <.001 difference)
*p<.001 r: Spearman’s correlation Daily screen time ( min 0 max 10) 2 (1.5 hours)

Daily physical activity time (min 0 max . 8) 1 (1 hour)

3.4. Findings on Introductory Features and Health Habits Night time sleep duration ( min 0 max 10) 8(2 hours)

No electronic media device in the bedroom 0

The mean age of the adolescents was 12.5+1.16 and 60.3% (television, tablet, computer, smartphone) n %

were male. 26.3% of the adolescents were in the 8th grade Yes 235 734

(Table 2). No 85 26.6

The habit they want to change

Table 2 Adolescents’ sociodemographic characteristics Sleeping more 74 24.8
Variables min-max Average Being more active — exercising more 62 20.8
Age 10-14 12.5+1.16 Using TV or a tablet/smartphone 49 16.4

n % Drinking more water 38 12.8

Gender Female 127 39.7 Eating more often with your family 26 8.7

Male 193 60.3 Eating more fruits and vegetables 24 8.1

5th grade 81 25.3 Eating less takeout 15 5
Class 6th grade 80 25 Drinkir?g fewer sodas, instant juices, or fruit 10 34

7th grade 75 23.4 cocktails

8th grade 84 26.3 HHQ: Healthy Habits Questionnaire

IAA: Interquartile range difference (0.75-0.25)

The median fruit servings consumed daily by adolescents was (1 glass=200 ml)

two, and the median vegetables was one. The median eating
dinner and having breakfast with the family within a week was
found to be seven. The median 100% fruit juice, water, whole
milk, and skim milk per day was determined as one glass (Table 3).

When asked about the habits they want to change; 24.8% of
the adolescents stated that they want to sleep more, 20.8%
stated that they want to be more active-exercise more,

Clin Exp Health Sci 2024; 14: 341-348

DOI: 10.33808/clinexphealthsci.1282680



Diet, Physical Activity, Screen Time and Sleep Habits

| Original Article |

and 16.4% spend less time watching TV or using a tablet/
smartphone (Table 4).

It was determined that 91.8% of the adolescents consumed
less than 3 servings of vegetables, 76.9% of them consumed
less than two servings of fruit, and 72.5% of them consumed
less than five servings of F&V. It was determined 66.4% of
them consumed less than 8 glasses of water and 80.5% of
them consumed less than two glasses of milk (Table 5).

It was found that 31.7% of the adolescents had dinner with
their families weekly, and breakfast frequency was less than
seven days in 37.1%. It was determined that 86.1% ate out
at least once a week. It was determined that 40.2% of them
had a screen usage time of more than two hours, 47.6% of
them had less than one hour of physical activity, and 30.2%
of them had less than eight hours of sleep (Table 5).

Table 5 Health habits of adolescents according to the limit value
stated in the literature
Variables Limits ] %
<3servings | 293 | 91.8
>3servings | 27 8.2
<2servings | 246 | 76.9
>2servings | 74 231
<5servings | 232 | 72.5
>5servings | 88 27.5
<8glasses | 193 | 66.4
28 cups 127 | 33.6
<2 cups 236 | 80.5
> 2 glasses 84 19.5
=0 glass 90 | 284
> 1 glass 230 | 71.6
<7 days 101 | 31.7
=7 days 209 | 68.3
<7 days 118 | 37.1
=7 days 202 | 62.9
<1time 44 | 139
2 1time 276 | 86.1
<2 hours 198 | 59.8
>2 hours 122 | 40.2
<1 hour 151 | 47.6
>1 hour 169 | 52.4
<8 hours 95 | 30.2
>8 hours 225 | 69.8

Daily consumption of vegetables

Fruit consumption

Fruit and vegetable consumption

Daily water consumption

Daily milk consumption

Daily consumption of sugary drinks

Dinner with family in a week

Number of days with breakfast in a week

Food consumption in a week

Daily screen time

Daily physical activity

Night time sleep duration

4.DISCUSSION

This study, conducted with 320 adolescents to adapt the
adolescent healthy habits questionnaire to the Turkish
language and to test its validity and reliability, showed the
Turkish version of the HHQ is a valid and reliable tool. It was
found 91.8% of the adolescents’ vegetables consumption,
76.9% of their fruit consumption daily, 66.4% their daily
water amount, 30.2% of their sleep time, 47.6% of their
physical activity time were insufficient. Also, 40.2% of the
adolescents’ daily screen time, 86.1% of their fast food
consumption was above the recommended level.

Content validity is the main validity criterion that should be
done first in data collection tool adaptations. It shows to what
extent the questions define the concept to be evaluated (20).

In this study, the content validity index of the HHQ in
adolescents was found to be 0.96. In the literature, it is
stated that the content validity index value should be 0.80
and above (20). It was determined the content validity of the
Turkish HHQ was at a high level.

In this study, the test-retest method was examined to show
the invariance of the questionnaire items over time. In the
literature, the interval between two tests is recommended
to be two to four weeks. Test-retest correlation of 0.40 is
stated as an acceptable level (21). In this study, the test-
retest correlations of the questionnaire items made with a
two-week interval were found to be within acceptable limits
between 0.44 and 0.91.

Since the types of questions in the questionnaire are in
different forms, internal consistency cannot be evaluated
(eight questions are open-ended, one question is two-choice,
and the other is multiple-choice).

In this study, it was determined that approximately two out of
three adolescents did not consume the five servings of F&V
recommended by the CDC, and the median F&V consumption
was three servings (vegetable one, fruit two) (14). Similar to
our results in a study conducted by Laska et al. in Minnesota,
F&V consumption median of adolescents aged 11-19 was
found to be three portions (22). In a study conducted by
Gur et al. in Istanbul, the median of vegetable consumption
was found to be 1.3 servings and fruit consumption as 1.1
servings (23). These results were shown the inadequacy of
F&V consumption in adolescents is a significant level. Since
vegetables and fruits are rich in vitamins, minerals, and fiber,
they are especially important for health (24). In this study,
daily F&V consumption of 72.5% of adolescents was found to
be insufficient. Similarly, in a study conducted by Sidoti et al.
37% of the sample stated that they rarely consume F&V (25).
In another study, it was reported that 24.96% of adolescents
consume fruit once a day, 17.95% consume fruits twice a
day, and vegetable consumption is at most once a day (26).
These results support that F&V consumption is a problem for
a large group of adolescents and emphasize the necessity
of programs to increase F&V consumption. Programs and
interventional studies are recommended to increase the
consumption of F&V. In addition, public and institutional
policies are needed to increase F&V consumption. In order
to increase F&V consumption, it is recommended to sell F&V
in the canteen, to include F&V in school meals, and to keep
F&V at home as prepared.

The median adolescents’ eating dinner with their families
was seven days per week in this study, however, 68.3% of the
adolescents reported that they did not eat dinner with their
families seven days a week. In a study conducted by Wong et
al. in Hong Kong, 55.6% of adolescents reported that they ate
dinner with their families every day (27). In a study conducted
by Berge et al. in Minnesota, when asked about eating dinner
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with their families per week, 43% of adolescents stated that
they ate five or more times a week (28). In a study conducted
by Akman et alin Istanbul, 68.4% of adolescents stated that
they ate together with their families (29). Study results show
that adolescents mostly eat dinner with their families. Eating
with the family is significant in terms of preventing obesity
and protecting physical and mental health in adolescents
(28). Therefore, school nurses can encourage adolescents
and their families to have dinner together regularly.

It was determined that the median weekly consumption of
breakfast of adolescents was seven day in this study, however,
37.1% of adolescents did not consume breakfast every day.
In a similar study conducted by Olatona et al. in Nigeria,
only 56.7% of adolescents stated they had daily breakfast
(30). In a study conducted by Colak and Ergun in Istanbul, it
was reported that 76.6% of adolescents had breakfast (31).
Similarly, in a study conducted by Gokler et al. in Eskisehir,
it was stated that only 37.6% of adolescents had breakfast
(32). In our study, the rate of adolescents who had breakfast
was found to be higher than the studies conducted in Nigeria
and Eskisehir. However, our results are similar to the study
conducted in Istanbul. It is thought that the regional and
socioeconomic level differences may cause the frequency of
having breakfast to be different. In this study, although the
majority of adolescents eat breakfast, the rate of adolescents
who do not have breakfast is high. These results show
that there is a need for this topic of health education for
adolescents who do not have regular breakfast habits.

In this study, 86.2% of the adolescents received outside food/
fast food at least once a week. In a study of adolescents living
in 54 low — and middle-income countries conducted by Li et
al. it was reported that 55.2% of them had food/ fast food
taken out at least once a week (33). In a study conducted
by Koca and Arkan in Izmir, it was reported that 88.2% of
adolescents consume fast food (34). It is recommended to
conduct education programs to reduce fast food consumption
in adolescents.

The median daily screen time of adolescents was two hours
in our study. In addition, 40.2% of the adolescents in our
study had a daily screen time above the recommended limit
of two hours. According to the data of the American Academy
of Child and Adolescent Psychiatry, the time that adolescents
spend in front of the screen can increase by up to nine hours
(35). In a study conducted by Nagata et al. in the USA, the
time spent by adolescents in front of the screen was found
to be 2.42 hours (36). These results are similar to our study.
These results show the need for educational programs for
adolescents and their families with more than two hours of
daily screen time.

In this study, it was determined that 73.4% of the students
had an electronic media device in their bedroom. In a study
conducted by Tezol in Mersin the adolescents living, 56.3% of
adolescents stated that there is a television and computer in
their bedroom (37). In a study conducted by Gilbert-Diamond
et al. in the USA, it was stated that 64.5% of adolescents
had a television in their bedroom (38). The presence of

an electronic media device in the bedroom of adolescents
makes it possible to use the screen before sleep. In the
literature, there are studies on the negative effects of screen
use time on sleep time (39). For this reason, it is important
that electronic media devices are not used in bedrooms, and
it is recommended to keep banners and posters in schools
and implement educational programs.

In this study, it was determined that the median sleep
duration was eight, and 30.2% of the adolescents slept less
than the recommended sleep duration. Similarly, in a study
conducted by Tezol in Mersin province, it was stated that
the sleep duration of adolescents was eight hours (37). In a
study conducted by Bay and Ergun in Istanbul, the median
sleep duration was found to be seven hours (40). Similarly,
in a study conducted on adolescents in Sweden, the median
sleep duration was found to be 7.75 (41). According to the
Centers for Disease Control and Prevention, the ideal sleep
time for adolescents is 8-10 hours (18). These results indicate
there is a significant number of adolescents with insufficient
sleep duration. Programs to increase sleep duration are
recommended for these groups.

The physical activity duration of 47.6% of the adolescents
was found to be less than one hour which is the daily
recommended limit in this study. In a study conducted by
Kandola et al. in England, 79% of adolescents were reported
to be inactive (42). In a study conducted by Yilmazel and
Bozdogan in Corum, it was stated that 72.9% of adolescents
are inactive (43). Sedentary life causes various physical and
mental problems such as obesity. Therefore, there is a need
for programs that support adolescents to be physically active.
In addition, there is a need for developing the health policies.
The designed bike lanes and parks should be increased. For
this, intersectoral cooperation is significant. Different sectors
(health care, transportation/planning, parks/public spaces,
and school) can create a physical activity policy that can
impact physical activity.

In this study, 66.4% of the adolescents had insufficient
water consumption to be less than eight glasses (1600 ml).
In a similar study conducted in Corum, 70.7% of adolescents
were found to consume insufficient water (43). Similarly, in
the HELENA study conducted in eight European cities, the
daily amount of water consumed by adolescents was stated
as 788 ml (44). In a study conducted by Franken et al. in the
Netherlands, the median daily consumption of water was
stated as three glasses (45). These results show that the water
consumption of adolescents is below the recommended
amount. Increasing the consumption of water by limiting
the consumption of sugary drinks is extremely important for
the protection of adolescents from chronic diseases such as
Type 2 diabetes and hypertension (45). For this reason, it is
recommended that education programs to increase water
consumption be implemented in schools. At the same time,
it is necessary to develop policies that allow adolescents to
consume water free of charge at school. Also, in this study,
the consumption of sugary drinks was found to be above the
recommended limit. 77.1% of adolescents consumed at least
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one glass of sugary beverage per day. Similarly, in a study
conducted in the Netherlands, the median daily consumption
of sugary beverages consumed by adolescents was stated as
1.1 glasses (45). In a study conducted by Gur et al. in Istanbul,
it was reported that 76.6% of adolescents consumed instant
fruit juice, and 77.71% consumed carbonated beverages
(31). Consumption of sugary drinks causes dental caries, Type
2 diabetes, and obesity in adolescents (45). It is stated in the
literature that water consumption has a positive effect on the
weight management of adolescents (46). For these reasons,
limiting the consumption of sugary drinks with low vitamin
and mineral content and unnecessary calories and increasing
water consumption is extremely significant for the protection
of adolescents from chronic diseases such as obesity, Type 2
diabetes, and hypertension.

Milk consumption of 80.5% of the adolescents was found
to be less than the recommended two glasses per day and
the median milk consumption was one glass and insufficient
in this study. Similarly, in a study conducted by Lee et al. in
Korea, it was stated that the rates of milk consumption were
low and only 14.7% of male adolescents and 8.1% of female
adolescents consumed two glasses or more of milk (47). In a
study conducted by Tucker et al.in the USA, the median milk
consumption was stated as 0 cups (13). In a study conducted
in Corum, it was stated that 78.8% of adolescents consumed
less than two glasses of milk (43). Milk and dairy products are
essential nutrients that must be consumed adequately at all
ages. Therefore, education programs are needed to increase
milk consumption in adolescents. Besides, it is recommended
that the school milk program, which has been implemented
since 2016 to support the milk consumption of children in
kindergarten and primary schools, be extended to include
adolescents.

When asked about the habits they want to change; 24.8%
of the adolescents stated they sleep more, 20.8% are more
active-exercise, and 16.4% spend less time watching TV or
using a tablet/smartphone. Similar to our study results, in a
different study conducted on adolescents by Aslan in Ankara,
when asked about the behaviors they want to change,
they answered eating too much junk food, drinking little
water, doing insufficient physical activity, not being able to
communicate adequately with friends, going to bed late,
playing too many computer games ( 48). These results are
an important finding showing that adolescents are aware
of their unhealthy behaviors. For this reason, it is thought
that programs that include helping to change behavior rather
than knowledge and awareness educational programs will be
more useful.

5. CONCLUSION

HHQ was found to be a valid and reliable measurement
tool that can be used in adolescents over the age of 10,
including diet, physical activity, screen time, and sleep habits.
The questionnaire can be used by nurses and other health
professionals working in primary care, pediatric clinics, and
schools.

In addition, according to our study results evaluated with
HHQ, approximately two-thirds of adolescents were found
to have insufficient consumption of vegetables, fruits, water,
and milk. In addition, nearly half of the adolescents had
more than two hours of screen time and less than one hour
of physical activity. Approximately one-third of adolescents
had insufficient sleeping time. In line with these results,
school-based behavior change programs are recommended
for adolescents to gain healthy habits.
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ABSTRACT

artifact, dark band and noise, and stitched artifact (p >.05).

Objective: To classify the types of artifacts in cone-beam computed tomography (CBCT) and to evaluate them according to age and gender.

Methods: CBCT images of 1500 patients (766 males and 734 females) aged 5-92 (mean age: 40.89 + 18.82 years) were retrospectively
evaluated and the patients were categorized into 4 age groups: under 20 years old, 20-39 ages, 40-59 and over 60 years old. The types of
artifacts encountered in CBCT images were classified. The relationship between the artifact types with age and gender were investigated.
Chi-square test was applied to analyze the relationships between variables and distribution of parameters.

Results: Of the cases, 284 (18.9%) were under the age of 20, 389 (25.9%) were between the ages of 20-39, 554 (36.9%) were between the
ages of 40-59 and 273 (18.2%) were over the age of 60. Moire artifact was observed at the highest rate (100%), while motion artifact was
determined at the lowest rate (19.5%), and no ring artifact was detected in the analyzed images. Metallic artifact, metallic artifact removal,
streak artifact and presence of dark bands were found to be statistically significant in females (p = .002, p = .001, p = .002 and p =.002,
respectively). There was no statistically significant correlation between cupping artifact, metallic artifact, metallic artifact removal, streak

Conclusion: Both device and patient-based artifacts in CBCT images should be known, as well as the ways to prevent them.

Keywords: Artifacts, metallic artifact, streak artifact, motion artifact, cone-beam computed tomography

1. INTRODUCTION

Cone-beam computed tomography (CBCT) has become
one of the important diagnostic methods for dentists
and researchers working in the rapidly changing field of
digital dentistry with the innovations in computers and
developments in scanning technology (1). Compared to
medical computed tomography (CT) images used for similar
purposes, the radiation dose required for CBCT is lower
than for CT (2). Besides its many advantages, one of the
main disadvantages of the CBCT system is the appearance
of artifacts in reconstruction images due to various reasons.
These artifacts cause image distortion and may lead to
erroneous diagnosis or misdiagnoses (3, 4).

There are some studies on different artifact classifications
in the literature (1, 5-10). Two studies were found that
evaluated metallic and motion artifact according to age
group (11, 12). Most of the previous work evaluates on
algorithm and software developments to reduce and prevent
metal and motion artifacts (5, 12-14). Efforts have been
made to eliminate metal artifacts by applying this algorithm
and software on images or phantom models of patients with

materials such as dental implants, orthodontic materials,
endodontic posts and metal-supported prostheses that
cause metal artifacts (15-18). In studies regarding motion
artifact, the effect on diagnostic accuracy was evaluated. In
addition, the effect of patient anxiety on motion artifact was
investigated (19, 20).

However, as far as we know, there is no study examining all
types of artifacts according to age and gender. Therefore,
the aim of this study is to classify the types of artifacts
detected in CBCT images of patients, and to evaluate them
retrospectively according to age and gender.

2. METHODS

Before commencing the study, the Clinical Research
Ethics Committee of Gaziantep University granted ethical
approval (Protocol No: 2020/403). The images used in this
study were taken between 2017-2020 at the Department
of Dentomaxillofacial Radiology, located in the Faculty
of Dentistry at Gaziantep University, using the Planmeca
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Promax 3D (Helsinki, Oy, Finland) CBCT device. The images
were retrieved from the tomography archive, asymptomatic
patients who underwent CBCT exam for various indications
were selected. Multiplanar images were obtained from
16x5, 16x9, 16x16 FOV (field of view) with 0.4 mm?3 voxel
size and 1 mm slice thickness. Inclusion criteria for this
study are CBCT scans acquired from patients aged 5-92
between 2017-2020. Exclusion criteria; include patients with
syndromes or facial growth disorders, presence of distortion,
magnification or foreign bodies in the study area on CBCT
images, metabolic bone diseases, cysts, tumors, or fracture
lines in the examination area, cysts affecting the maxillary
sinuses, tumors, or trauma in the maxillofacial region, and
odontogenic infections. CBCT images of 1500 patients (766
males and 734 females) aged 5-92 (mean age: 40.89 + 18.82
years) were evaluated retrospectively. 1500 patients were
classified into 4 age groups: under 20 years old, 20-39 ages,
40-59 ages and over 60 years old. More than one artifact can
be found in the same CBCT scan.

2.1. Image Analysis
The images were analyzed using Romexis software (Helsinki,

Oy, Finland). Common types of artifact encountered in CBCT
images were analyzed and classified (Figure 1) as follows:

A. Inherent
Artifacts
B. Beam Related
Artifacts

1. Beam Hardening
Artifacts

3. Cupping effect

2. Aliasing
(undersampling/moire)

b. Streaks and dark
n

3. Partial Volume
Averaging

4. Cone Beam Effect

1. Motion Artifact
2. Metallic Artifact

1. Ring Artifact
2. Stitched Artifact

Figure 1. Diagram showing the classification of artifacts considered.

C. Patient Related
Artifacts

D. Scanner Related
Artifacts

— Scatter is caused by X-ray photons being deflected from
their original path as a result of interactions with matter.
Since CBCT employs area detectors, scattered photons are
captured, which contributes to an overall degradation of the
image or “quantum noise” when compared to CT imaging
(21). In projection images, noise can be identified by the
presence of inconsistent gray values for attenuation, as
well as larger standard deviations in areas where a constant
attenuation is anticipated (1, 5, 8) (Figure 2).

Figure 2. It is known that the noise varies depending on the section
thickness. Cross-sectional CBCT images show noise variation
between images with slice thickness of 0.4 mm in A and slice
thickness of 5.20 mm in B.

-Low-energy rays emitted from the X-ray source are absorbed
as they pass through objects, causing an increase in the
remaining X-ray energy. Thus, beam hardening artifact occurs
(22, 23). Beam hardening results in two phenomena: Cupping
artifact is caused by the absorption of X-rays and results in
the degradation of metallic structures (Figure 3A). It appears
as dark streaks or bands between two dense objects and is
more visible in axial planes and 3D reconstruction images
(Figure 3B). The presence of this artifact can significantly
reduce the quality of the image (23).

-White streaks called metallic artifact are observed in relation
to metallic structures such as prosthetic and amalgam
restorations, orthodontic brackets and wires, implants,
surgical plates or screws (1, 24) (Figure 3).

Figure 3. Axial CBCT images (A and B): Cupping artifact (white
arrows) and dark band (arrowheads) are shown.

-Undersampling/aliasing artifacts, also known as the Moire
pattern, can occur due to the undersampling of structures
within the subject by the cone beam unit’s detector,
particularly when only a few basis projections are used for
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the reconstruction. Slightly wavy lines that diverge towards
the periphery of the image are observed (1, 5) (Figure 4).

Figure 4. Moire artifact (white arrows) is demonstrated in the axial
CBCT image.

-If the voxel size selected for a scan is larger than the size
of the object being imaged, it can lead to partial volume
averaging artifacts. Partial volume averaging artifacts are
occured by regions with rapidly changing surfaces in the ‘7’
direction, for example, in the temporal bone (1, 21).

— Cone-beam effect artifact occurs in the peripheral regions
of the scan and is caused by the X-rays diverging in those
areas. As a result of the cone beam effect, peripheral “V”
artifact occurs, consisting of image distortion, lines, noise,
and reduced contrast (1, 8, 21) (Figure 5).

Figure 5. Cone-beam effect (white arrows) is shown in the sagittal
CBCT image.

-Ring artifact is typically circular in shape and is caused by
scanner detection defects or lack of calibration (21, 22).

-Patient motion artifact can cause erroneous recording of
data, along with a lack of image acuity or a double image of
bone contours (1, 21) (Figure 6).

Figure 6. Motion artifact is (white arrows) demonstrated in the
sagittal CBCT images (A and B).

-Stitched artifact formed during the reconstruction of the
obtained data occurs in the 16x16 and 16x9 FOVs of the
Planmeca Promax 3D device used in the present study
(Figure 7).

Figure 7. Stitched artifact (white arrows) is indicated in the sagittal
(A, C) and coronal (B) CBCT images.

All evaluations were conducted by two dentomaxillofacial
radiologists, one of whom was a four years experience
specialist dentomaxillofacial radiologist (EMAO) and the
other had nine years of experience dentomaxillofacial
radiologist (EDY). In cases where there was disagreement
between the observers, a consensus was reached through
discussion. In order to ensure intra-examiner calibration and
reliability of the evaluations, the same observers reviewed
the images two weeks after the initial evaluation.

2.2. Statistical Analysis

The kappa statistics were utilized to determine inter-observer
and intra-observer agreement. The relationships among
categorical variables were analyzed using the Chi-square test.
The data was analyzed using SPSS software version 22.0 (IBM
Corp, Armonk, NY), and statistical significance was defined
as p <.05.
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3. RESULTS

The coefficient of intra-observer and inter-observer
reliability for all assessments was determined to be
excellent, with values of 0.93 and 0.88, respectively. The
study analyzed a total of 1500 CBCT images, with 766
(51.1%) males and 744 (48.9%) females (with a mean age
of 41.13 + 18.55 and 40.64 + 19.09, respectively) included
in the analysis. Regarding the FOV of the exams evaluated,
45.1% were 16x16, 43.8% were 16x9 and 11.1% were 16x5.
Cone beam effect 40.2%, moire artifact 100%, ring artifact
0% cupping artifact 40.5%, metallic artifact, streak artifact
and dark band 67.6%, motion artifact 19.5%, stitched
artifact 34.7% and noise at a rate of 76.6% were detected
in the scans. In addition, metallic artifact removal rate was
observed as 57.0%. The frequency of artifacts is shown in
Table 1. The FOV with the most stitched artifact is 16x16
with 34.4%. It was detected 0.4% at 16x9 FOV and 0% at
16x5 FOV. A statistically significant correlation was observed
between FOV and stitched artifact (p = .001).

Table 1. The frequency of artifacts.

Variables Present Absent
N (%) N (%)
Cone-beam effect 603 (40.2) 897 (59.8)
Moire artifact 1500 (100) 0(0)
Ring artifact 0(0) 1500 (100)
Cupping artifact 608 (40.5) 892 (59.5)
Metallic artifact 1014 (67.6) 486 (32.4)
Metallic Artifact Removal 855 (57.0) 645 (43.0)
Streak Artifact 1014 (67.6) 486 (32.4)
Dark Band 1014 (67.6) 486 (32.4)
Motion Artifact 293 (19.5) 1207 (80.5)
Stitched Artifact 520 (34.7) 980 (65.3)
Noise 1151 (76.7) 349 (23.3)

Upon examining the relationship between parameters and
gender, a statistically significant association was observed
between cupping artifact, metallic artifact, streak and
dark band artifacts, motion artifact, stitched artifact, and
metallic artifact removal with gender. It was observed
that the presence of metallic artifact, metallic artifact
removal, streak artifact, and dark bands was significantly
higher in females (p =.002, p =.001, p =.002 and p =.002,
respectively). Table 2 displays the distribution of artifacts
according to gender.

When the images were grouped according to age, 284
(18.9%) of the cases were under 20 years old, 389 (25.9%)
were between 20-39 ages, 554 (36.9%) were between 40-59
ages and 273 (18.2%) were over 60 years old. Under the age
of 20, the most frequently observed artifact was noise, with
a rate of 72.5%. For the 20-39 age group, the most common
artifacts were metallic artifact, streak artifact, and dark band
artifact, with a rate of 72.7%. The most common artifact in
the 40-59 age group was noise with 80.7%. It is followed by
metallic artifact, streak artifact and dark band with 78.5%
and cupping artifact with 61.6%. Age groups and the artifact
frequencies are shown in Table 3.

After examining the relationship between the artifacts, a
significant correlation was found between the cone-beam
effect and all other artifacts (p < .05), except for stitched
artifact (p = .737), motion artifact (p = .089), and noise (p =
.337). No statistically significant correlation was determined
between cupping artifact, metallic artifact, metallic artifact
removal, streak artifact, dark band and noise and stitched
artifact (p=.258,p=.182,p=861,p=.182,p=.182and p =
896, respectively). The relationship of the artifacts with each
other is shown in Table 4. The distribution of artifact types
with FOVs is shown in Table 5.

Table 2. Distribution of artifacts by gender.

Male Female

Present Absent Present Absent P
N (%) N (%) N (%) N (%)

Cone-
beam 325(21.7) | 441(29.4) | 278(18.5) | 456 (30.4) | .072
effect
Moire .
artifact 766 (51.1) 0(0.0) 734 (48.9) 0(0.0)
Ring sk ok ok
artifact 0(0.0) 766 (51.1) 0(0.0) 734 (48.9)
Cupping X
artifact 290(19.3) | 476(31.7) | 318(21.2) | 416(27.7) | .031
Me.talllc 490 (32.7) 276 (18.4) | 524 (34.9) | 210(14.0) | .002*
artifact
Metallic
Artifact | 390(26.0) | 376(25.1) | 465(31.0) | 269 (17.9) | .001*
Removal
Streak *
Artifact 490(32.7) | 276(18.4) | 524(34.9) | 210(14.0) | .002
Dark
Band 490 (32.7) 276 (18.4) | 524 (34.9) | 210(14.0) | .002*
Motion o
Artifact 166 (11.1) | 600 (40.0) | 127(8.5) | 607 (40.5) | .033
Stitched "
Artifact 290(19.3) | 476(31.7) | 230(15.3) | 504 (33.6) | .008
Noise 587(39.1) | 179(11.9) | 564 (37.6) | 170(11.3) | .924

Chi-square test; *p <.05
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Table 5. Distribution of artifact types with FOVs.

Present Absent Present Absent Present Absent
N (%) N (%) N (%) N (%) N (%) N (%)
Cone-beam effect 0(0.0) 166 (11.1) 291 (19.4) 367 (24.5) 312 (20.8) 364 (24.3)
Moire artifact 166 (11.1) 0(0.0) 658 (43.9) (0.0) 676 (45.1) 0(0.0)
Ring artifact 0(0.0) 166 (11.1) 0(0.0) 658 (43.9) 1(0.1) 675 (45.0)
Cupping artifact 32 (2.1) 134 (8.9) 285 (19.0) 373 (24.9) 291 (19.4) 385 (25.7)
Metallic artifact 76 (5.1) 90 (6.0) 480 (32.0) 178 (11.9) 459 (30.6) 217 (14.5)
Metallic Artifact Removal 72 (4.8) 94 (6.3) 383 (25.5) 275 (18.3) 400 (26.7) 276 (18.4)
Streak Artifact 75 (5.0) 91(6.1) 480 (32.0) 178 (11.9) 459 (30.6) 217 (14.5)
Dark Band 75 (5.0) 91 (6.1) 480 (32.0) 178 (11.9) 459 (30.6) 217 (14.5)
Motion Artifact 44(2.9) 122(8.1) 107 (7.1) 551 (36.8) 142 (9.5) 534 (35.6)
Stitched Artifact 0(0.0) 166 (11.1) 4(0.3) 654 (43.6) 516 (34.4) 160 (10.7)
Noise 123(8.2) 43(2.9) 524 (34.9) 134 (8.9) 504 (33.6) 172 (11.5)
4. DISCUSSION function of the scanner itself. Ring artefact is in the subgroup

Artifacts present in medical images can significantly reduce
the visibility of important details, and as a result, negatively
impact the accuracy of diagnoses. When the quality of
images is not sufficient for accurate reporting, re-imaging is
often necessary. However, rescanning the patient with CBCT
leads to an additional exposure to radiation, which does not
comply with the ALARA (as low as reasonably achievable)
principle.

Accurate recognition of artifacts is very important for
clinically correct diagnosis and successful surgery. As far as
we know, artifact studies in the literature are on algorithms
to prevent artifacts (5, 12, 13, 25). There are different studies
on the classification of artifacts in the literature (1, 6, 9,
10). Except for the study conducted by Nardi et al. (11) and
Donaldson et al. (12), no study similar to the current study
was found. Nardi et al. (11) only analyzed metal and motion
artifact by age group. Donaldson et al. (12) only examined
motion artifact according to age group.

In the study of Bhoosreddy et al. (1), artifacts were classified
under the main headings of beam-related, patient-related,
image noise, and poor soft tissue contrast. Subtypes of
beam-related artifacts include beam hardening artifact,
cone-shaped beam-related faults, scatter, exponential edge
gradient effect, photon deprivation, and metallic artifact. The
subtitles of patient-related are unsharpness, double image,
scanner-related artifacts and foreign bodies. In the study of
Jaju et al. (6), artifacts were classified into four categories:
physics-based, patient-based, scanner-based, and motion
artifact. Physics-based artifacts are caused by the physical
processes that take place during the acquisition of CBCT data.
Physics-based artifacts subgroup: noise, beam hardening,
filtration, antiscatter grids, calibration, software corrections,
partial volume artifacts. Patient-based artifacts arise due to
factors related to the patient’s form or function. Metallic
artifact is in the subgroup of patient-based artifact. Scanner-
based artifacts are resulted from by imperfections in the

of scanner-based artifacts. In the research of Nagarajappa
et al. (7), artifacts were categorized as x-ray beam artifacts,
patient-related artifacts, scanner-related artifacts, and image
noise main groups. In the present study, artifacts were
classified according to their causes. Unlike other studies, the
inherent artifact group was created in the classification and
scatter and noise were included in this group. The beam-
related artifact group comprises beam hardening artifacts,
aliasing, partial volume averaging, cone-beam effect.

In the study conducted by Donaldson et al. (12), 200 CBCT
images were examined and repetitive CBCT images were
evaluated for motion artifact formation for under 16 and
over 65 years old. 0.5% of the images required repeating
the exam because of double bone contours and motion
artifact that prevented the diagnosis. In the study performed
by Nardi et al. (11), 416 CBCT images were examined, the
analyzed images were divided into groups as 6-10 years old,
11-18 years old, 19-60 years old and over 60 years old, and
the metal artifact percentages were examined in these age
groups. Metallic artifact was found to be 12.2% in the 6-10
age group, 14.7% in the 11-18 age group, 41.4% in the 19-60
age group, and 27.2% over the age of 60. Motion artefact was
detected as 10.8% in the 6-10 age group, 14.2% in the 11-
18 age group, 42.4% in the 19-60 age group, and 32.6% over
the age of 60. In this study, metallic artifact, streak artifackt
and dark band were observed as 37.0% in the under-20 age,
72.7% in the 20-39 age group, 78.5% in the 40-59 age group,
and 70.7% in over 60 age group, and mostly in females.
The difference between the study of Nardi et al. (11) and
this study may be due to the difference in the number of
images examined, different classification of age groups and
different ethnic origins. In the present study, it is thought
that the reason for the high number of metal artifacts in the
40-59 age group is the increase in the need for prosthetic
restoration in this age group. In addition, the reason for the
metallic, line and dark bands are more in the group under
20 years of age compared to the other groups may be the
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increase in the need for orthodontic treatment in this age
group. The difference in motion artifact between the study of
Nardi et al. (11) and this study may be the use of devices with
different technical characteristics (e.g. patient position during
acquisition (sitting or standing), head stabilization features
of each equipment, and scanning time of both equipments,
factors affecting image quality; spatial resolution, contrast,
density, sharpness, tube current, tube voltage, FOV, number
of projections, detector type, etc.), the creation of different
age groups, increased dental anxiety and claustrophobia
under the age of 20.

A smaller FOV also means a shorter scan time. The shorter
scan time allows the amount of artifacts to decrease by
increasing the detector frame rate, reducing patient motion,
and reducing the number of projections (26). In the present
study, we observed an increase in almost all artifact types
with increasing FOV. The results of our study support the
information in the literature.

Asaresult of the cone-beam effect seeninthe peripheral parts
of the scanning area and caused by the separation of X-rays
in these areas, the image distortion, lines, and peripheral
noise occur. The present investigation showed the cone-
beam effect was observed at a rate of 40.2% and there was
a statistically significant relationship between other artifacts
except noise, stitched and motion artifacts (p < .05). In this
study, a result compatible with the general information in
the literature was found (1, 8, 10), but sufficient comparison
could not be made because there were no similar studies. For
more comprehensive results, it is recommended to increase
the studies on this subject.

Ring artifact caused by insufficient calibration was
never encountered in the current study. To evaluate this
comprehensively, it is suggested to conduct comparative
studies with different brand devices.

No study was found in the literature regarding the stitched
artifact that occurred during the reconstruction of the
obtained data. It is suggested to develop software and
algorithms to prevent this by examining different brands of
devices.

Moire artifact, which was observed at a rate of 100% in this
study, could not be compared with the literature since there
was no similar study.

The limitation of this study is the use of a single brand device
and the evaluation of artifacts only in the “Planmeca Promax
3D” brand device. In future studies, it is recommended to
produce devices to minimize artifacts in terms of technology,
according to the results obtained by using different branded
devices and making comparisons. In addition, multicenter
studies by increasing the number of samples and age
groups are important in terms of guiding technological
developments.

5. CONCLUSION

CBCTimages have artifacts that can arise from both the patient
and the device. These artifacts should be well known so that
the physician does not misdiagnose and avoid re-imaging. The
formation of some artifacts can be prevented by taking the
necessary precautions (such as informing the patient before
the shooting and fixing the head, removing metal-containing
objects and performing periodic maintenance of devices:
preventive technical maintenance of equipment, control of
all physical and irradiation parameters and software). With
the developing technology, these artifacts can be prevented.
The devices should be calibrated on time and care should be
taken to ensure that the software required for reconstruction
is up-to-date.
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ABSTRACT

Objective: Unhealthy lifestyle factors have been associated with COVID-19 susceptibility, but data for diet and related lifestyle factors are
conflicting. The objective of this study was to identify whether obesity, Mediterranean diet, Zn or depression could be associated to the risk
of COVID-19 occurrence.

Methods: This observational case-control study was conducted in Tirkiye (between December 2020 — September 2021) with face-to-
face interview. A total of 100 former COVID-19 subjects as case group and 100 healthy control group, aged 20-54 were included in the
study. By semi-structured questionnaire; demographic characteristics and anthropometric measurements was collected. Adherence to the
Mediterranean diet was assessed using the Mediterranean Diet Adherence Screener and Mediterranean Diet Score. Daily dietary zinc intake
was calculated using a 25-item food frequency questionnaire and blood samples for zinc levels was obtained from each participant. The level
of depression was evaluated by Center for Epidemiologic Studies Depression Scale.

Results: No differences were found between the anthropometric characteristics of two groups (p>.05). Average adherence to the
Mediterranean diet were lower in the case groups compared to controls (p<.05). While the total zinc intake showed a significant difference
between the groups (12.6+£13.0 vs 12.8+7.2 mg, respectively, p=.003), no difference was observed in the food sources related to zinc
intake (9.445.71 vs 10.149.45 mg, p=.052). Case group had significantly lower zinc levels (64.7+17.6 pg/dL vs 76.1+16.7 pg/dL, p<0001)
in both genders (for male p=.009 and female p<.001, respectively). The majority of case group subjects (76.1 vs 23.8%) had a serum zinc
concentration below the reference ranges (p<.001).

Conclusion: Our findings suggest a negative relationship between Mediterranean diet adherence or serum zinc levels, and COVID-19
occurrence, however further studies are required to examine whether Mediterranean diet consumption or serum zinc status reduces the
risk of COVID-19 causally.

Keywords: Mediterranean Diet, zinc, obesity, depression; COVID-19

1. INTRODUCTION

changes in lifestyle, resulting in high levels of stress, anxiety,

The worldwide coronavirus disease 2019 (COVID-19) and depression in addition to the risk of obesity (4).

pandemic has become the important global health

emergency. Accordingly, World Health Organization (WHO)
defined it as a global epidemic (pandemic) on 11 March 2020
(1).

The COVID-19 pandemic involved movement restrictions,
also known as ‘lockdown’ or ‘mass quarantine’, to stop or limit
the spread of the virus by restricting individual mobility and
face-to-face interaction (2). These restrictions involved travel
restrictions, stay-at-home orders, curfew enforcements,
working-from-home advisories, self-quarantine, and also
nationwide closure of schools, non-essential businesses and
territorial borders (3). These measures have led to critical

Globally, virus-associated restrictions and lifestyle changes
have led to adverse health consequences. It was highlighted
the importance of maintaining a healthy lifestyle in fighting
against COVID-19 pandemic (5). COVID-19 susceptibility
may have been impacted by the eating, physical activity and
other weight-related lifestyle behaviors. In this context, it
was found that high body mass index (BMI) and insufficient
physical activity associated with the risk of COVID-19 severe
illness, with an implication that maintaining a healthy
lifestyle could protect from COVID-19 susceptibility (6). It
has also been identified that individuals with overweight
and obesity increased as a result of virus-associated lifestyle
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changes. Body weight might increase as a result of unhealthy
eating behaviors to cope with the pandemic (7). In addition
to these, stress, depressive symptoms, financial strain, and
loneliness exacerbated during the COVID-19 pandemic that
might influenced the emotional state of individuals and lead
to unhealthy eating behaviors like overeating (8-10).

Adherence to healthful dietary patterns may also protect
from COVID-19 susceptibility. Data from 592 571 participants
of the smartphone-based COVID-19 Symptom Study provide
evidence that a healthy diet, characterized by healthy plant-
based foods, was associated with lower risk and severity of
COVID-19 (11).

Unhealthy lifestyle risk factors which might led to low
grade inflammation have been associated with COVID-19
susceptibility (5). Obesity and other unhealthy lifestyle risk
factors interactively impair immune function and increase
the risk of severe infectious disease. It is currently not known
whether patients with obesity are also more likely to have
greater COVID-19 severity of illness (12).

Maintain a balanced function of the immune system and
the redox system, zinc deficiency can probably be added
to the factors predisposing individuals to infection and
detrimental progression of COVID-19 (13). Numerous
studies have demonstrated that zinc modulates immune
response. Therefore, this possibility show the importance
that zinc deficiency may have been associated with COVID-19
susceptibility (14-16).

Unhealthy lifestyle factors have been associated with
COVID-19 susceptibility, but data for diet and associated
lifestyle factors are conflicting (17). The present study aimed
at examining the effects of the COVID-19 susceptibility on
obesity, Mediterranean Diet adherence, zinc, and depression
in a sample of adults.

2. METHODS

2.1. Study population and design

This observational (comparative) case-control study was
conducted in Saraykoy District in Denizli, Turkiye, between
December 2020 and September 2021. The sample size was
calculated with a tolerable error of 2% and a confidence level
of 95%, resulting in @ minimum sample of 200. All individuals
were selected through the simple random sampling process.
A total of 200 individuals aged 20-54, 100 in the former
COVID-19 case group and 100 in the control group (individuals
with no COVID-19 occurrence) were included in the study.
Individuals with any chronic disease, regular medication
users, BMI<19 kg/m?, elite athletes, pregnant and lactating
women were excluded from the study.

This study was conducted according to the guidelines laid
down in the Declaration of Helsinki and all procedures
involving human subjects/patients were approved by the
EMU Scientific Research and Publication Ethics Committee
with the decision dated 07.04.2021 and numbered

2021/0068. Written informed consent was obtained from
all subjects. This study funded and supported by the C-Type
Scientific Research Project (date: 08.04.2021, decision:
BAPC-OD-21-02). In order to carry out the study and to
evaluate the serum zinc level, an application was made to the
Private Denipol Hospital in Denizli and written permission
was obtained. In this study, it was planned to evaluate the
impact of obesity, adherence to the Mediterranean Diet, zinc
and depression on COVID-19 susceptibility.

2.2. Demographic characteristics

A semi-structured questionnaire containing questions
for collecting data on socioeconomic and demographic
characteristics  (gender, age, alcohol and cigarette
consumption, cigarette and alcohol consumption, meal
skipping) was used. Questions including whether or not to
have COVID-19, the number of cases of contracting COVID-19,
and the status of being vaccinated against COVID-19 were
asked. All questions were filled in by the researcher dietician
in a face-to-face interview according to the pandemic rules,
by following the social distance, mask and hygiene rules.

2.3. Anthropometric measurements

Anthropometric measurements, including weight, height,
and waist circumference (WC), were questioned according to
individual declaration. Body mass index (BMI) was calculated
by dividing the weight in kilograms by the square of the
height in meters.

2.4. Zinc intake

Daily dietary zinc intake was calculated using a 25-item food
frequency questionnaire, which includes foods rich in zinc.
Questioned foods were developed based on the data from a
short food frequency questionnaire including 18 items (18).
The daily zinc intake (mg) of the participants was calculated
by using the Nutrition Information Systems Package Program
(BEBIS) version 8.2.

2.5. Serum zinc level

Serum zinc levels of all individuals were evaluated. 1 mL
of blood was taken from the participants with a injector
and transferred to a sodium EDTA tube. After the blood
taken into the tube was kept for 30-60 minutes, it was
centrifuged and the serum zinc level was determined in the
Spectrophotometer device. According to the Private Denipol
Hospital, the reference range for serum zinc was accepted
as 68-115 pg/dL for women and 70-125 pg/dL for men,
according to gender.

2.6. Adherence to the Mediterranean diet

Adherence to the Mediterranean diet were assessed using
the Mediterranean Diet Adherence Screener (MEDAS) and
Mediterranean Diet Score (MedDietScore).
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2.7. Mediterranean Diet Adherence Screener (MEDAS)

The 14-item MEDAS questionnaire was indicated to be a
moderate and reasonably valid tool for the rapid estimation
of MD adherence (19). Turkish Validation and Reliability
of Mediterranean Diet Adherence Screener conducted by
Pehlivanoglu et al (20).A total score of 7 and above indicates
that the individual has an acceptable degree of compliance
with the Mediterranean diet (moderate), and a score of 9 or
above indicates that the individual has a strict adherence to
the Mediterranean diet (high) (19).

2.8. Mediterranean Diet Score (MedDietScore)

MedDietScore questionnaire has been validated for
assessing Mediterranean diet adherence and providing
dietary modification advice for primary prevention purposes.
According to the rationale of the Mediterranean dietary
pattern, the weekly consumption of the following 9 food
groups: non-refined cereals (whole grain bread and pasta,
brown rice, etc), fruit, vegetables, legumes, potatoes, fish,
meat and meat products, poultry, full fat dairy products (like
cheese, yoghurt, milk), as well as olive oil and alcohol intake
have included in the diet score. A total score ranging from 0
to 55 was calculate/ed that higher values of this diet score
indicate greater adherence to the Mediterranean diet (21).
Accordingly, 0-20 points of adherence to the Mediterranean
diet are considered low, 21-35 points of adherence to the
Mediterranean diet are considered high, and 36-55 points
of adherence to the Mediterranean diet are considered high
(22).

2.9. CES Depression Scale (CES-D)

The Center for Epidemiologic Studies Depression Scale (CES-
Depression Scale) was developed by The American National
Mental Health Institute (23). It is a short self-report scale that
has been found sensitive in measuring depressive symptoms
in general population. The Adaptation of the CES-Depression
Scale into Turkish was performed by Tatar and Saltukoglu
(24).There are 20 items in the scale, and these items include
questions to determine one-week feelings and thoughts.
The items in the questionnaire are evaluated according to a
4-point Likert scale. (0: Never-Rarely, 1: A little-A few times,
2: Sometimes-Sometimes, 3: A lot-Most of the time). Among
the questions, items 4, 8, 12 and 16 are scored in reverse.
Participants receive points between 0 and 60 in line with their
answers. CES-D Scale classified as <15 points not depression,
16-20 points as mild depression, 21-30 points as moderate
depression, and >31 points as severe depression (23, 24).

2.10. Statistical analyses

All statistical analyses were performed using the statistical
software package Statistical Package for the Social Sciences
(SPSS) Statistics for Windows version 24.0 and p values
were considered to be statistically significant if less than
.05. Data are expressed as means * standard deviation (SD)

for continuous variables, and as number (percentage) for
categorical variables. Variables were tested for normality
using the Kolmogorov-Smirnov test. It was determined
that the data set were not follow a normal distribution. For
this reason, non-parametric hypothesis tests were used in
the study. Comparisons of the basic and anthropometric
measurements of the participants were performed. Mann
Whitney U-test was used to determine the differences
between former COVID-19 case group and control group.
Differences between categorical variables were tested by
Chi-square test. Binary logistic regression was applied to get
the factors potentially related to COVID-19 occurrence.

3. RESULTS

3.1. Baseline characteristics

In this study, 100 patients with COVID-19 history were
confirmed as a case group, and 100 healthy individuals with
no COVID-19 occurrence were included as the control group.
There was no chronic disease (non-included in the study) in
any of the participants. The average age of the participants
were 37.7+10.2 and 68% of the participants were women
(Table 1).

Table 1. Baseline characteristic of participants based on COVID-19
occurrence.
Former

COVID-19
group value
case group

Control p

Characteristics

Participants n (%) 200 (100) 100 (100) | 100 (100)
Gender (male) n (%) 64 (32) 38(59.4) | 26(40.6)
Gender (female) n (%) 136 (68) 62 (45.6) |74 (54.4)

Age (years), X£SD @ 37.7£10.2 |37.7¢9.9 |37.7£10.4 |.927
Age (years), X+SD 38.1+10.1 |38.24#10.3 |38.1+10.0 |.978
(male)?

Age (years), X+SD 37.5+10.2 | 37.5%¢9.9 |37.6£10.6 |.962
(female)®

Vaccinated against 124 (62.0) |63(63.0) |61(61.0) |.771
COVID-19, n (%)°

Current smoker n (%)° |57 (28.5) 30(30.0) |27(27.0) |.638
<10 cigarettes/day n (%)° | 25 (44.6) 13 (46.4) |12(42.9) |.788
>10 cigarettes/day n (%)° | 31 (55.4) 15(53.6) |16(57.1)

Alcohol abstainers n (%)° | 149 (74.5) 78(78.0) |71(71.0) |.256
2 drinks or more for 23 (11.5) 11(47.8) |12(52.2) |.98
men/1 drink or more in

a day for women n (%)°

Skipping meals n (%)° 69 (34.5) 34(34.0) |35(35.0) |.893

@ Data are presented as mean (standard deviation), X+SD. P: Mann Whitney
U test; p <.05

b n, number of participants; % , percentage of participants. P: Chi-squared
test,; p<.05

The comparative analysis of former COVID-19 patients and
healthy controls showed no significant difference between
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lifestyle modifications in terms of age, vaccination, alcohol
consumption, smoking status and meal skipping rate (p>.05)
(Table 1). Regarding lifestyles, similar conclusions were
obtained after stratifying by gender categories between case
and control groups (p>.05) (Table 1)

3.2. Assessment of anthropometric measures

Mean BMI upon admission to the study was 26.4+4.4 kg/m?.
Distribution of mean values of weight (kg), height (cm), WC
(cm) and BMI (kg/m?) did not differ between case and control
groups. In other words, there was no statistically significant
difference between the anthropometric variables specified
according to the state of infection in either gender (p>.05)
(Table 2).

Table 2. Comparison of mean (X+SD) anthropometric variables in
former COVID-19 patients with control group.

Former

COVID-19 case
group

Anthropometric
measurements

Weight (kg)
Weight (kg) male

74.6£14.9 |73.7£13.7
85.9+14.7 |83.8+11.6 (38)

75.5¢16.1 | .532

88.9+18.1 | .356
(26)

Weight (kg) 69.3+11.8 |67.5£11.0 (62) |70.7¢12.3 |.112
female (74)
Height (cm) 167.5£9.2 | 167.748.6 167.4¢9.8 | .675

1771488 | 1.00
(26)

Height (cm) male | 175.4+7.4 |174.3+6.2 (38)

Height (cm) 163.8+7.5 |163.7¢7.4 (62) |163.9¢7.6 |.715

female (74)

WC (cm) male 99.9+12.8 |2.40.9 (38) 2.4+0.9 (26) | 1.00

WC (cm) female | 86.6+12.8 |1.8+0.9(62) | 1.90.9(72) |.302

BMI (kg/m?) 26.4+4.4 | 1.8+0.7 (100) |1.8+0.8 732
(100)

BMI (kg/m?) male |27.7+3.7 |2.1+0.7 (38) 2.0£0.8 (26) |.595

BMI (kg/m?) 25.8+4.6 |16£0.7(62) |1.8+0.8(72) |.185

female

X, mean values; SD, standard deviation. P: Mann Whitney U test ; p <.05
BMI, body mass index; WC, waist circumference.

We classified our study participants based on different
adiposity risk categories, adopting WCas an indicator of
abdominal fat distribution and BMI as an indicator of body
fatness. The clinical characteristics of patients with low,
moderate, high risk abdominal obesity or with normal weight,
with overweight and with BMI-based obesity are shown in
Table 3. No patients was underweight and 39.5% (n=79) had
a BMI of between 25 and 29.9 kg/m?, while 20.5% (n=41)
had a BMI over 30 and above kg/m?(Table 3). There were
no significant differences between participants with normal
weight, with overweight or with BMI-based obesity and
COVID-19 occurrence (p>.05). By way of explanation, there
were no differences in between case-control groups and BMI
classes (p=.321) (Table 3). Likewise, no significant COVID-19

occurrence differences were found between participants
with or without abdominal obesity risk for men or women
(p=.431, p=.169; respectively), although the rate of the male
participants is higher in high risk waist category, overweight
or who suffered from BMlI-based obesity than those with
normal weight.

Table 3. Difference in BMI and WC risk categories between groups.

Former Control
COVID-19 p value
case group
BMI classes
BMI category, n (%) 200 (100) | 100 (50) 100 (50)
Normal weight* 80 (40) 39(48.8) |41(51.2) 321
Overweight™* 79(39.5) |44 (55.7) |35 (44.3)
Obesity*** 41(20.5) |17 (41.5) |24 (58.5)
BMI category for
genders
BMI category male, n (%)
Normal weight* 15(23.4) |7(18.4) |8(30.8) 431
Overweight** 30(46.9) |20(52.6) |10(38.5)
Obesity*** 11(28.9) |8(30.8) |19(29.7)
BMI category female,
n (%)
Normal weigh* 65(23.4) |32(51.6) |33(44.6) |.169
Overweight** 49(36.0) |24(38.7) |25(33.8)
Obesity*** 22(162) | 6(9.7) 16 (21.6)
WC classes for genders
WC category for male,
n (%)
Low risk* 19(29.7) |11(28.9) |8(30.8) .704
Moderate risk** 1(1.6) 1(2.6) -
High risk*** 44(68.8) |26 (68.4) |18(69.2)
WC category for female,
n (%)
Low risk* 68 (50) 35(56.5) |33 (44.6) .205
Moderate risk** 12 (8.8) 3(4.8) 9(12.2)
High Risk*** 56 (41.2) |24(38.7) |[32(43.2)

n, number of participants; %, percentage of participants. P: Chi-squared
test; p <.05; *18.5-24.9 kg/m?% **25-29.9 kg/m?% ***>30 kg/m?% *male <
94 cm, female < 80 cm; **male 95-102 cm, female 81-82 cm; ***male >
102cm, female > 88 cm; BMI, body mass index; WC, waist circumference.

3.3. Adherence to the Mediterranean diet and CES-D scale

Table 4 shows the levels of the adherence to the
Mediterranean diet; in the total sample the meanSD of the
MedDiet and MEDAS scores among the study participants
are 28.2+7.3 and 7.6£2.5, respectively. Average adherence to
the Mediterranean diet scores are lower in the case groups
compared to controls, even stratified by in both genders
(Table 4). However only the cases of total and female
MedDiet scores (p<.001) , total and MEDAS male scores (p
<.05) showed a significantly lower mean+SD values compared
to controls (Table 4).
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In Table 5, the statistical relationship between the groups
according to the gender and scale scores of MEDAS, MedDiet
and CES-D of the participants, whether they had COVID-19 or
not, has been examined. The vast majority (81.6%) of men
who have had COVID-19 have adapted moderately to the
Mediterranean diet (MEDAS adherence). But there is no such
clear distinction for women. Of women who had COVID-19,
61.3% had good (moderate) adherence to the diet, while
38.7% had high compliance. In addition, the difference
between the scale scores of the women, only MedDiet scores
showed a difference with the cases of having COVID-19 (p
<.05) while It was determined that MedDiet and MEDAS
scores showed a difference in men who had COVID-19 (p
<.05) (Table 5).

There was no difference between the scale groups according
to gender of people who did not have COVID-19. Being
female or male who did not have COVID-19, did not affect
the scale scores (p>.05) (Table 5).

3.4. Serum zinc and COVID-19 occurrence

While the total zinc intake (food sources and supplements)
showed a significant difference between the former case
and control groups (12.6+13.0 vs 12.8+7.2 mg, respectively,
p=.003), no statistically significant difference was observed
in food sources related zinc intake mean values between
groups (9.4+5.71 vs 10.1+9.45 mg, p=.022) (Table 6).

Table 4. Comparison of mean (X+SD) CES-D scale, MedDietScore and MEDAS score values among groups.
Former COVID-19 case

Score values

Control group

group
CES-D scale 18.6£10.9 19.4+£10.6 17.9411.2 241
CES-D scale male 17.9+10.8 17.5+9.7 18.6+12.5 .945
CES-D scale female 18.9+10.9 20.5+£11.0 17.6+£10.8 119
MedDietScore 28.2+7.3 26.316.1 30.1£7.9 <.001*
MedDietScore male 27.547.9 26.2+6.1 29.249.8 .092
MedDietScore female 28.617.0 26.446.1 30.447.2 .001*
MEDAS score 7.612.5 7.21+2.4 7.9+2.5 .035%
MEDAS score male 7.5+2.4 6.9+1.9 8.2+2.8 .032*
MEDAS score female 7.6+2.5 7.3+2.6 7.9+2.4 316

X, mean values; SD, standard deviation. P: Mann Whitney U Test ; *Denotes significant difference (p<.05) cases vs .control MEDAS, Mediterranean Diet
Adherence Screener; MedDietScore, Mediterranean Diet Score; CES-D scale, The Center for Epidemiologic Studies Depression Scale.

Table 5. Adherence to the MEDAS , MedDietScore and CES-D scale of the participants.

Former Pifference
o Former COVID-19 Control group P value COVID-19 Control group p value in COVID-19
Characteristics case group . ) occurrence
Male n (%) Male n (%) male case group Female n (%) female O
Female n (%)
genders
MEDAS Adherence
Moderate 31(81.6) 11 (42.3) 0.001* 38 (61.3) 38 (51.4) 245 0.427
High 7(18.4) 15 (57.7) 24 (38.7) 36 (48.6)
MedDietScore
Adherence
Low 9(23.7) 6(23.1) 0.003* 12 (19.4) 6(8.1) <.0014 0.066
Average 26 (68.4) 9 (34.6) 47 (75.8) 41 (55.4)
High 3(7.9) 11(42.3) 3(4.8) 27 (36.5)
CES-D scale
No depression 14 (36.8) 14 (53.8) 0.067 17 (27.4) 26 (48.6) .060 0.733
Possibility of mild 8(21.1) 2(7.7) 16 (25.8) 10 (13.5)
depression
Possibility of moderate | 14 (36.8) 5(19.2) 17 (27.4) 18(24.3)
depression
Possibility of severe 2(5.3) 5(19.2) 12 (19.4) 10 (13.5)
depression

%, percent of participants. P — value: Pearson’s Chi-square test. *Denotes significant difference (p<.05) between male cases vs .control. tDenotes significant
difference (p<.05) between female cases vs. control. MEDAS, Mediterranean Diet Adherence Screener; MedDietScore, Mediterranean Diet Score; CES-D scale,
The Center for Epidemiologic Studies Depression Scale.
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In addition, women in former COVID-19 case group had an
average of 11.3+11.2 mg/day total zinc intake, while women
who were in control group had 12.6+6.8 mg/day total zinc
intake. While the serum zinc level of women who had
COVID-19 was 60.6+15.7 mg/dL, it was 74.4+14.2 mg/dL for
those who did not. A statistically significant difference was
found between total zinc and serum zinc levels according to
the COVID-19 transmission status of the women included in
the study (p<.05). However, according to COVID-19 infection
status, there was no statistically significant difference found
between the men’s average zinc intakes (p>.05) (Table 6).

Meanwhile, average serum Zn levels for all participants are
as follow, 70.4+18.0 pg/dL. Accordingly, former COVID-19
patients had significantly lower zinc levels in comparison
to the healthy controls (64.7£17.6 pg/dL vs 76.1+16.7ug/
dL, p<.001). Consistently, in both genders, in case groups
significantly lower serum zinc levels were observed (for male
p=.009 and female p<.001, respectively) (Table 6).

Additionally, serum zinc level and MedDiet score were found
to be significant variables explaining the status of COVID-19
occurrence (p<.05). When the serum zinc level and MedDiet
score increase, the occurrence of COVID-19 decreases (Table
7).

Table 8 shows the distribution of the serum zinc level based
on the reference value of the individuals, according to
whether they had COVID-19 or not. The serum zinc level
of 52.5% (n=105) of the total participants, 76.1% (n=80) of
those who had COVID-19 and 23.8% (n=25) of those who did
not have COVID-19, was below the reference value.

A significant difference was found between the cases of
COVID-19 occurrence and the distribution of serum zinc
levels. While the serum zinc value of the majority of those
who had COVID-19 is below the reference value, it is between
and/or above the reference value of the majority of those
who did not have COVID-19. (Table 8)

Tablo 6. Difference in mean (X+SD) serum zinc levels (ug/dL) and zinc intake (mg) values in former COVID-19 patients and healthy controls.

Former COVID-19 case

All o Control group p value
Total Zinc intake (mg) 12.7+£10.5 12.6+13.0 12.847.2 .003*
(food sources and supplements)
Total Zinc intake (mg) 14.05+11.85 14.6+15.4 13.5+8.3 .187
(min.-max) (1.6-75.0) (2.4-34.3)
male
Total Zinc intake (mg) 11.9549.0 11.3+11.2 12.646.8 .002*
(min.-max) (2.4-62.2) (3.6-35.9)
female
Zinc intake (food sources) (mg) 9.8+5.38 9.4+5.71 10.149.45 .052
Serum Zinc levels (ug /dL) 70.4+18.0 64.7+17.6 76.1+16.7 <.001*
Serum Zinc levels (ug /dL) 16.15+29.55 71.3£18.6 81.0£21.9 .009*
(min.-max) (35.0-120.0) (60.0-177.0)
male
Serum Zinc levels (ug /dL) 97.8+14.95 60.6+15.7 74.4+14.2 <.001*
(min.-max) (36.0-142.0) (41.0-126.0)
female

X, mean values; SD, standard deviation. P: Mann Whitney U test ; *significant results (p<.05)

Table 7: Binary logistic regression analysis for the factors that are associated with COVID-19 occurrence.

. Regression coefficient  Standard error . 0dds ratio 95%Cl f<?r

Variables (8) (SE) Wald (Exp(B)) Odds ratio
Lower Upper

Age (years) -0.002 0.017 0.008 1 0.927 0.998 0.966 1.032
Weight (kg) -0.008 0.015 0.259 1 0.611 0.992 0.964 1.022
Serum Zinc levels (ug /dL) 0.043** 0.011 15.520 1 0.000 1.044 1.022 1.067
Total Zinc intake (mg) 0.006 0.015 0.130 1 0.718 1.006 0.976 1.036
CES-D scale -0.004 0.015 0.064 1 0.402 0.996 0.967 1.026
MEDAS score 0.061 0.073 0.703 1 0.015 1.063 0.922 1.225
MedDiet Score 0.062** 0.026 5.879 1 0.024 1.064 1.012 1.118

Cox & Snell R*= 0.171; Nagelkerke R*= 0.227; — 2 Log Likelihood = 239.861; Chi Square= 37.398**; Cl: Confidence interval, bold values were statistically
significant at *: p<.05; **: p<.01
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Table 8. Difference in Serum Zinc Intake and Zinc status based on
reference values.

Former
COVID-19
case group
55 (65.5)

Control p

group value

Zinc intake below reference |84 (42.0) 29 (34.5) |.001*
n (%)

(male <9.4 mg, female <
7.5 mg)

Serum Zinc levels below
reference n (%)

(male < 70 pg /dL, female <

68 pg /dL)

n, number of participants; %, percentage of participants. P: Chi-squared
test; *significant results (p <.05)

105 (52.5) | 80(76.1) |25(23.8) | <.001*

4. DISCUSSION

Although it was emphasized that there is a limited number
of evidence to determine whether obesity increases the
susceptibility of virus infection, several reports including
meta-analysis and systematic reviews have confirmed
the correlation between increased BMI and worse clinical
outcome (ICU admission, use of mechanical ventilation,
hospital admission and mortality) of COVID-19 in adult
patients (25-28). Moreover, it was stressed that obesity
defined by BMI could be an independent risk factor for
COVID-19 (29). However, as opposed to BMI which poorly
describes actual body fat excess, WC is shown to be more
associated to chronic low-grade inflammation (30-32).
Besides that, patients with high visceral fat measurements
observed to have elevated inflammatory cytokine levels
which linked to elevated obesity-associated morbidity in
infections (30). Indeed, it recently stressed that visceral fat
and upper abdominal circumference specifically increased
the likelihood of severity of COVID-19 (32, 33).

In the current study no significant association was observed
between COVID-19 occurrence, BMI and the mean WC
values of participants. The subgroup analyses of participants
with normal weight, overweight and those with BMI-based
obesity also showed no significant difference in the COVID-19
occurrence. In addition, no significant effect of WC on
COVID-19 cases in any (low, medium and high risk) subgroups
found. This results is compatible with the finding of a recent
study where it was proposed that apart from BMI, body fat
distribution, in particular visceral adiposity, plays no direct
causal role regarding COVID-19 severity and susceptibility
(29). It is proposed that because of the single centered
observational study design, including residual confounding
and reverse causality, correlations of BMI and visceral fat
accumulation with COVID-19 can be subjected to biases (29).

It is noteworthy that we could slightly underestimate the BMI
and weight lost in COVID-19 patients. First of all, large cohort
studies (34, 35) showed that self-reported weight upon
admission cause underestimation of weight. Due to the given
COVID-19 pandemic restrictions to prevent viral spread self-
reported weights used in this study. Moreover, neither body

weight at hospital discharge nor body composition at the base
line were recorded and were missing for the analysis. It has
been proposed that COVID-19 might negatively impact body
weight and nutritional status. In many COVID-19 patients,
independent of hospitalization, a weight loss of >5% which
defined as the threshold used to diagnose cancer cachexia
was observed (36). Additionally, it was emphasized that in
COVID-19 patients weight loss even in patients with obesity
in the hospital setting should be taken carefully because of
the malnutrition risk which is known not only by low body
mass but also unhealthy body composition and loss in the
skeletal muscle mass (37).

Taken together, a cohort study presented that in COVID-
patients weight loss may occur in a relatively short time
period (32 days) and the patients could not return at the
initial body weight at the follow up visits easily (a median
of 23 days since discharge). This highlights the importance
of questioning the disease duration and the length of
hospitalization where both of the factors found as significant
independent variables of weight loss by reflecting the disease
severity and inflammation (34). With regards, another
possible underestimation reason for the study could be
that the evaluated patients was COVID-19 survivors whose
prevalence of weight loss and the risk of malnutrition among
seriously ill patients were lower.

Furthermore, taste/smell disturbances and other emotional
factors such as fear, sadness, frustration, anxiety and anger
may reduce the desire to eat or limit the access to food and/
or the variety of food choices which having direct implications
for nutrition and weight status of COVID-19 patients (38).
Above all, the sample size was statistically representative of
the population. However, trials with an increased number of
participants should be evaluated (39).

The increased Mediterranean Diet score values were
associated with a lower risk of COVID-19 occurrence (40).
Furthermore, two recent observational studies showed
an inverse correlation between the adherence to the
Mediterranean diet and COVID-19 cases in selected European
countries (41, 42). Similar to referred studies when adjusted
for factors of well-being and physical activity, there was a
negative association examined between the status of having
COVID-19 and adherence to Mediterranean diet through
two different tools in this study. However, the preventive
role of Mediterranean diet in COVID-19 solely could not be
completely approvable due to the limitations of the study.
First of all, the observational study design does not lead
to causative conclusion to be reached based on results.
Secondly, although the adherence to the Mediterranean diet
showed a significant negative association with depression
score in adjusted models. Other life satisfaction factors
which could have influence on viral infection occurrence and
Mediterranean diet adherence such as income, education,
age, gender, genetics and other sociodemographic
characteristics should also be considered in the assessment
models (40, 41). Additionally, not collecting data on
medications and other nonpharmacological preventive
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measures (masks, hand washing etc.) could be the possible
confounding factors of the study (42).

A number of review articles (43, 44) have examined Zn
deficiency could be associated to the risk of infection or
severe complication of COVID-19. Zn adequacy is needed
to support anti-oxidant, anti-inflammatory, immune-
boosting and other protective effects in COVID-19 patients
(45). Notably, Zn is referred as a common subject in both
prophylactic and curative for COVID-19 (43).

A recent case control study showed that serum zinc levels
in COVID-19 patients are lower than control groups (39).
Moreover, a prospective study data clearly demonstrated
that a significant number of COVID-19 patients were zinc
deficient compared to healthy controls (46). On the similar
lines, in the current study former COVID-19 patients had a
significantly lower zinc levels. Moreover, amongst them
significant number were found zinc deficient in both genders.
However, it is unclear whether low status zinc levels is simple
causation or an epiphenomenon of COVID-19. We should
be cautious about the interpretation of the results in this
scenario.

In other words, serum zinc level is highlighted as one of the
most important recommended method to estimate dietary
zinc status in individuals (47). So far, it was observed that Zn
absorption could be influenced by some foods. Particularly
animal proteins result a greater Zn absorption, while
phytates reduce its absorption (43). Moreover, according
to the existing evidence, Zn deficiency could be highly
prevalent in Tlrkiye secondary to high phytate consumption
(48). Given that, only questioning the zinc-rich foods could
be a possible limitation of the study. Dietary constituents
(content) and physiological conditions that affect the
bioavailability of Zn should also be evaluated. Furthermore,
clinical studies have revealed that cellular Zn intake can be
improved by ionophores including chloroquine and some of
its derivatives such as hydroxychloroquine (43). Interestingly,
hydroxychloroquine, a drug used initially in the management
of COVID-19, is an ionophore that transports zinc across
the hydrophobic cell membrane. Additionally, study results
generally recommends that zinc supplements with antiviral
drugs containing zinc ionophores precisely target and bind
to SARS-CoV-2 preventing its replication within the infected
host cells. Intracellularly, zinc binds with RNAdependent RNA
polymerase causing elongation inhibition and decreased
template binding of the viral mRNA (28, 46). On the other
hand, a concern had arisen that long term (over 6 week) large
doses (300 mg/day) Zn treatment can cause suppression of
the immune system (43).

In the present study we failed to follow up and assess
patients Zn levels and Zn supplementation in different stages
of disease as we only collect the serum Zn levels and question
Znintake once after recovery. On this basis, before concluding
we should have data clarifying which patients were zinc
deficient and which were not before COVID-19. Furthermore,
the baseline clinical and treatment characteristics as well
as supplementation should be taken into consideration at

initial assessment, throughout the course of disease, and
after clinical remission. This could have been probably yield a
better explanation for future studies.

5. CONCLUSION

In conclusion, even though our findings suggest a negative
relationship between Mediterranean diet adherence
or serum zinc levels, and COVID-19 occurrence, further
studies are required to examine whether Mediterranean
diet consumption or serum zinc status reduces the risk of
COVID-19 causally. Also, future research is necessary to
investigate the underlying mechanisms linking obesity and
zinc status with COVID-19. In particular, as an integral part
within the treatment and management of COVID-19 patients;
nutritional and anthropometric evaluation, nutrition
counselling and nutritional treatment should be applied at
initial assessment, during the course of the disease, and after
clinical remission.
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ABSTRACT

Objective: This study was conducted to determine the effect of sexual education and counseling based on the Ex-PLISSIT model on sexual
function, attitudes towards sexuality during pregnancy, sexual distress, and quality of sexual life in primigravidas.

Methods: This study was carried out on 62 primigravidas in a pretest posttest, a quasi-experimental control group. Primigravidas meeting the
inclusion criteria were assigned to the groups by simple random sampling method. The intervention group received training and counseling
sessions twice. The control group received routine care during the follow-up period. The results were compared with the evaluation forms
10 weeks after each training and counseling session. The forms were administered to the control group at the same time as the intervention
group.

Results: The mean scores of the intervention and control groups’ attitude towards sexuality during pregnancy in the second test (95%Cl=2.33-
19.01; d=0.65, p=.013) and in the posttest (95%Cl=2.28-19.34; d=0.64, p=.015) were statistically significantly different. Sexual life quality
scale mean scores of the intervention and control groups were statistically significant in the second test (95%CI=8.27-18.54; d=1.33, p=.000)
and the posttest (95%Cl=12.14-22.01; d=1.76, p=.000) level was different. In addition, the mean scores of the intervention group were
higher after sexual education and counseling based on the Ex-PLISSIT model.

Conclusion: In this study, sexual education and counseling based on the Ex-PLISSIT model positively affected primigravida’s attitudes towards
sexuality and their quality of sexual life. Therefore, this model can be used as a cost-effective and simple counseling method to improve the

sexual life.

-

Keywords: Ex-PLISSIT model, Primigravida, sexual counseling, sexual education, sexual life

1. INTRODUCTION

Pregnancy, which is one of the physiological changes that
affect sexual health, is a process that plays an important role in
women’s sexual functions and behaviors, and sexual problems
are experienced intensely (1). In this process, sexual life is
affected by anatomical, physiological and mental changes and
differences occur in the sexual response cycle (2). Pregnancy
symptoms and negative beliefs and feelings of couples about
sexuality during pregnancy can cause long-term reductions in
sexual activity. However, sexuality is important in maintaining
a positive relationship of couples (3,4). In a study, it was
determined that 40% of pregnant women had a negative attitude
towards sexuality during pregnancy (5). In some studies, it has
been reported that sexual function generally decreases during
pregnancy, especially in the first and third trimesters (6,7).

To maintain a healthy pregnancy and a healthy family
relationship, it is very momentous to maintain harmony and
communication between spouses, to enhance the quality of
life of women, to prevent sexual problems that may occur in
the postpartum period, and to raise awareness by correcting
false information. Although it is a factor affecting general health
and quality of life, sexual problems during pregnancy can be

caused by privacy, lack of communication, lack of guidance,
etc. It is known that it is still a neglected condition for various
reasons (8). The World Health Organization reports that, in
addition to interventions for sexual dysfunctions, identifying
and addressing sexual anxiety and problems are important
basic factors in the improvement of sexual health services.
But sexual health is often overlooked by healthcare providers.
Those who have sexual health problems usually do not seek
help for it (9,10). Therefore, it is important to evaluate sexual
health during pregnancy. There are some models (ALARM,
ALLOW, BETTER, Ex-PLISSIT and PLISSIT models) that can be
used by health professionals to evaluate sexual wellness and
provide a solution-oriented approach to sexual problems.
Among these models, PLISSIT and Ex-PLISSIT models, which
are widely used, easy to apply and effective, are accepted as
safe tools (11,12).

The absence of a guideline in the literature based on a
systematic model for the sexual health of pregnant women
has also been identified as an important deficiency. With
model-based sexual education and counseling, it is possible
to contribute to the prevention of sexual problems in
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pregnancy by eliminating the concerns of primigravidas and
their partners, creating reliable information, correcting false
information and beliefs.

The aim of this study is to determine the effect of sexual
education and counseling based on the Ex-PLISSIT model on
sexual function, attitudes towards sexuality during pregnancy,
sexual distress, and quality of sexual life in primigravidas.

The following hypotheses were tested:

H1: The sexual education and counseling for primigravidas
developed according to the Ex-PLISSIT model increases
women’s sexual function during pregnancy.

H2: The sexual education and counseling for primigravidas
developed according to the Ex-PLISSIT model increases
women’s positive attitudes toward sexuality during pregnancy.
H3: The sexual education and counseling for primigravidas
developed according to the Ex-PLISSIT model reduces pregnant
women'’s sexual distress.

H4: The sexual education and counseling for primigravidas
developed according to the Ex-PLISSIT model increases the
quality of sexual life of pregnant women.

2. METHODS

2.1. Design and Sample

This study is in the type of pretest and posttest, a quasi-
experimental research with a control group.

The study was conducted in the obstetrics and gynecology
outpatient clinics of a hospital.

Sample size was calculated by power analysis. Power analysis
showed that a minimum number of individuals should be
included in the sample (Power-G 3.1). In order to keep the sample
size at the maximum level, the p-rate was set as 0.50. The sample
consisted of 70 primigravida (35 in the intervention group and 35
in the control group). For each group, uptake of 35 primigravida
provided a margin of error of 5%, an effect size of 30%, and a
population representation (power) of 80%. The population of
the study consisted of 357 pregnant women who applied to the
outpatient clinic for pregnancy control.

The inclusion criteria of the study; being primigravida, 8-16th to
be between gestational weeks, not to have a risky pregnancy
situation, not to have a sexual dysfunction diagnosis in her partner
or herself, and not to be pregnant with infertility treatment.
These criteria were chosen to ensure sample homogeneity and
to minimize the impact on sexuality during pregnancy. Of the
primigravidas who made up the universe and met the limitation
criteria, 119 refused to participate in the study because they
found the subject confidential or did not have time. Using simple
random sampling from primigravidas meeting these criteria, 35
primigravida were initially included in the intervention group, and
after this group was completed, 35 primigravida were included
in the control group. Abortion occurred in two of the pregnant
women in the intervention group, and one pregnant did not
continue the study. Abortion occurred in three of the pregnant
women in the control group, and two of the pregnant women did
not continue the research. In order to evaluate the study data,

pregnant women had to participate in all steps of the application.
Therefore, at the end of the study, the data of 32 pregnant women
in the intervention group and 30 pregnant women in the control
group were evaluated (Figure 1).

Assessment of whether the pregnant women enrolled in the pregnancy
clinic met the inclusion criteria (n=357)

Excluded (n=287)
Not meeting inclusion criteria (n=168)
Declined to participate (n=119)

Allocation and Follow-Up

Intervention Group (n=35) Control Group (n=35)
*Pretest at 8-16. between gestational weeks; *Pretest at 8-16. between gestational weeks
first session of the sexual education and counseling *Second test at 18-26. between gestational
weeks
*Posttest 28-36. between gestational weeks
*Only routine care

*Second test at 18-26. between gestational weeks;
second session of the sexual education and
counseling

*Posttest at 28-36. between gestational weeks

e

Intervention Group Analysis (n=32) Control Group Analysis (n=30)
*Excluded from analysis (n=3) *Excluded from analysis (n=5)
*(One pregnant could not be reached, two *(Two pregnant could not be reached,

pregnant aborted) three pregnant aborted)

Figure 1. Flow diagram

2.2. Intervention

The aim of the intervention in the study is to determine
the effect of sexual education and counseling given to
primigravidas based on the ex-PLISSIT model on the
sexual lives of pregnant women. The total duration of the
intervention is nine months.

The researcher, who will provide sexual education and
counseling to pregnant women, attended “Sexual Health for
Health Professionals” and “Sexual Therapy” courses before
starting the practice. These courses were given by expert sexual
therapists and covered topics such as sexuality, the physiology
of sexuality, factors affecting sexuality, sexual approaches
in special situations, and models used in the evaluation of
sexuality. Subsequently, a comprehensive literature review
on sexual life during pregnancy was carried out, and a
comprehensive guide to sexual life during pregnancy was
prepared by compiling the information obtained. Opinions
were obtained from two experts in gynecology and obstetrics
and one in psychiatric nursing about the guide.

Evaluation forms were applied to the pregnant women in the
intervention and control groups three times (pretest, second
test, and posttest). Pregnant women in the intervention group
received two times education and counseling interventions
according to the Ex-PLISSIT model (between 8-16 weeks of
gestation, between 18-26 weeks of gestation). There was a
10-week period between the sessions of the sexual education
and counseling given to pregnant women. Interviews with
the pregnant women were conducted individually. Individual
Information Form, Female Sexual Function Index (FSFI),
Attitude Scale Toward Sexuality During Pregnancy (ASTSP),
Female Sexual Distress Scale — Revised (FSDS-R) and Sexual
Life Quality Scale-Female (SQLS-F) were applied in the pretest
(between 8-16 weeks of gestation). FSFI, ASTSP, FSDS-R
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and SQLS-F were applied in the second test (between 18-
26 weeks of gestation) and in the posttest (between 28-36
weeks of gestation). The reason for sampling pregnant women
between these weeks is that the pregnancy is finalized and
the interventions and evaluations are ensured to coincide
with every trimester of pregnancy. Thus, the pregnant woman
was kept under observation throughout her pregnancy. In the
literature, it was stated that sexual education and counseling
given according to the Ex-PLISSIT model can be 70%-%90
effective in solving sexual problems even in the first education
(23). In the application of the intervention twice, reinforcing
the information given to the pregnant woman and solving
individual sexual problems were effective.

All steps of the Ex-PLISSIT model were applied sequentially in
education and counseling in the first intervention (between
8-16 weeks of gestation). Sexuality of each pregnant woman
was evaluated at this stage, the pregnant woman was allowed
to express herself and her needs were determined. The
implementation of the steps of the model was shaped according
to individual requirements. Allow step was applied before each
step. At the end of the session, the pregnant women were given
homework to do at home, including sharing sexual feelings and
thoughts with your spouse, sharing problems and concerns

about sexuality during pregnancy, taking care of your physical
appearance (clothes, makeup, etc.), using alternatives to sexual
intercourse, sexual life information booklet, and were asked to
read the information in the booklet and share it with their spouses.
In the Intensive Therapy phase of the model, two pregnant
women were referred to a sex therapist because they did not
find relief from their sexual problems. However, the pregnant
women preferred not to see the therapist and to continue
with the education and counseling. In the second intervention
(between 18-26 weeks of gestation) the step of giving permission
was centered and education and counseling were provided in line
with the needs of the pregnant woman (Chart 1). A few examples
can be given to the information given to pregnant women in the
steps of the Ex-PLISSIT model, according to the guide to sexual
life in pregnancy we have prepared. Step 1: Permission (How did
pregnancy affect your sexual life?, What kind of concerns did you
have about your sexual life during pregnancy?); Step 2: Limited
Information (physiology of sexuality, sex life during pregnancy);
Step 3: Special Suggestions (sexual intercourse positions during
pregnancy, sexual intimacy other than sexual intercourse during
pregnancy); Step 4: Intensive Therapy (referral of the pregnant
woman to a specialist who has received additional training to give
intensive therapy).

Chart 1. Implementation steps of sexual education and counseling intervention based on ex-plissit model

Tests and Sessions Time

L]
Pretest and
first session of the sexual education and counseling 60 minute

8-16. between gestational weeks

*QObtaining written consent from pregnant women
*Application of data collection forms (pretest)

*10 minute break
*Sexual education and counseling based on the Ex-PLISSIT model

*Giving homework
*Giving the brochure “Sexual Life in Pregnancy”
*Making an appointment for the second session after 10 weeks

Techniques and Tasks

Individual Information Form

The Female Sexual Function Index

Attitude Scale Toward Sexuality During Pregnancy
Female Sexual Distress Scale-Revised

Sexual Quality of Life Scale-Female

Permission

Limited Information

Permission-Special Suggestions
Permission-Intensive Therapy if needed

Second session of the sexual education and counseling

i 40 minute
18-26. between gestational weeks

* Application of data collection forms (second test)

*10 minute break
*Discussing homework
* Sexual education and counseling based on the Ex-PLISSIT model

* Appointment for posttest at 28-36. between weeks of pregnancy

The Female Sexual Function Index

Attitude Scale Toward Sexuality During Pregnancy
Female Sexual Distress Scale-Revised

Sexual Quality of Life Scale-Female

Permission

Limited Information

Permission-Special Suggestions
Permission-Intensive Therapy if needed

Posttest

X 20 minute .
28-36. between gestational weeks

* Application of data collection forms (posttest)

The Female Sexual Function Index

Attitude Scale Toward Sexuality During Pregnancy
Female Sexual Distress Scale-Revised

Sexual Quality of Life Scale-Female
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The control group received routine care only. Routine care
consisted of prenatal care such as blood pressure monitoring,
weight monitoring, measurement of fundal height,
auscultation of fetal heart rate, and laboratory testing. After
completion of the application, the results of the scale were
communicated to the women who requested it.

2.3. Data Collection Process

Data were collected between September 2019 and May
2020. The data of the study were collected using Individual
Information Form, Female Sexual Function Index (FSFl), Attitude
Scale Toward Sexuality During Pregnancy (ASTSP), Female Sexual
Distress Scale-Revised (FSDS-R), and Sexual Quality of Life Scale-
Female (SQLS-F).

Individual Information Form: This form contains 18 questions to
evaluate the pregnant woman'’s age, education level, obstetric
characteristics and thoughts about sexuality during pregnancy
(14-17).

Female Sexual Function Index: The scale was developed to
evaluate sexual function in women. The scale consists of 19
items and six subscales. The cut-off point of the scale is <26.55
points, which is considered to indicate a negative change in
sexual function (18). The reliability coefficient of the scale is 0.98
(19). In this study, the reliability coefficient of the scale is 0.96.

Attitude Scale Toward Sexuality During Pregnancy: It evaluates
the attitudes of the pregnant women and partners towards
sexuality during pregnancy. The scale consists of 34 items and
three subscales. The lowest score that can be obtained from the
entire scale is 34, and the highest score is 170. It is accepted
that as the scale score increases, the positive attitude towards
sexuality increases during pregnancy. The reliability coefficient
of the scale is 0.90 (20). In this study, the reliability coefficient of
the scale is 0.93.

Female Sexual Distress Scale-Revised: It is a scale to measure
personal distress related to sexuality in women with sexual
dysfunction. The scale consists of 13 items. The lowest score that
can be obtained with the FSDS-R is zero, and the highest score is
52. A higher score indicates a higher level of sexual distress (21).
The cut-off point of the scale was 211.5 points to determine the
presence of gender-related personal distress in Turkish women.
The reliability coefficient of the scale is 0.98 (2). In this study, the
reliability coefficient of the scale is 0.92.

Sexual Life Quality Scale-Female: The scale consists of 18 items.
Each item is answered by considering the sexual life in the last
four weeks. The scale score ranges from 18 to 108 and the scale
score is converted to 100 using the formula (scale raw score-18)
x 100/90. A high score on the scale means that the quality of
sexual life is good (23). The reliability coefficient of the scale is
0.83 (24). In this study, the reliability coefficient of the scale is
0.82.

2.4. Data Analysis

Statistical analysis, IBM SPSS Statistics Implemented using for
Windows, version 27.0. Continuous data were defined using the

mean and 95% Confidence Interval (95% Cl). Individual variables
in each group were defined as frequency and percentage.
It was annotated for comparison applied an independent
sample t-test for continuous variables. The effect size of the
difference between both conditions on individual variables was
determined by calculating Cohen’s d. The significance level was
accepted as p<.05.

2.5. Ethical Considerations

The study was confirmed by a university in Non-Invasive Clinical
Research Ethics Commission of Sivas Cumhuriyet University
(2019-6/54-27/02/2019). Primigravidas were informed about
the purpose and procedure of the study, and their consent was
obtained. The study was performed according to the Helsinki
rules.

3. RESULTS

Atotal of 62 primigravidas participated in this study (Intervention
group: 32, Control group: 30). The mean age of the intervention
group was 27.50 (SD=3.75; range 17-34), and the mean age
of the control group was 27.00 (SD=4.28; range 22-38). The
individual characteristics, sexual characteristics, thoughts and
knowledge levels of the primigravidas participating in the study
were similar, and no statistically significant difference was found
between the groups (p>.05) (Table 1).

There was no statistically significant difference between
the FSFI total and subscale mean scores in the second and
posttests of primigravidas in the intervention and control
groups (p>.05). However, in the second and third tests, the
sexual function score of the intervention group increased
compared to the control group (Table 2).

In the second test, mean total ASTSP scores of the
intervention group (95%Cl=2.33-19.01; d=0.65, p<.05),
mean scores of beliefs and values regarding sexuality
during pregnancy (95%CI=0.02-5.17; d=0.51, p<.05) and
mean scores of confirming sexuality during pregnancy
(95%Cl=0.96-9.95; d=0.61, p<.05) were statistically
significant compared to the control group. Total ASTSP score
averages at the posttest (95%Cl=2.28-19.34; d=0.64, p<.05),
sexual beliefs and values during pregnancy (95%Cl=-0.40-
4.69; d=0 .43, p<.05) and confirmation of sexuality during
pregnancy (95%CI=2.01-10.39; d=0.75, p<.01) subscales,
there was a statistically significant difference in favor of the
intervention group (Table 2).

There was no statistically significant difference between the
mean FSDS-R values of the primigravidas in the intervention
and control groups in the second and last test (p>.05).
However, in the second and third tests, the FSDS-R score of
the intervention group decreased compared to the control
group (Table 2).

Intervention group between the second-test mean SQLS-F
score (95%ClI=8.27-18.54; d=1.33, p<.001) and the post-test
mean SQLS-F score (95%Cl=12.14-22.01; d=1.76, p<.001)
a statistically significant difference was found in favor of
(Table 2).
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Table 1. The comparison of the individual characteristics of the pregnant

X Control
) Intervention group (n=32)
Variables group (n=30)
n (%) n (%)
Age
17-25 ages 3(9.4) 8(26.7)
3.325;.190°
26-34 ages 21 (65.6) 17 (56.7)
>35 ages 8(25.0) 5(16.6)
Educational level
Secondary school 1(3.1) 2(6.7)
- 0.720; .698°
High school 3(9.4) 4(13.3)
University and above 28 (87.5) 24 (80.0)
Occupational status
Yes 22 (68.8) 19 (63.3) 0.203; .652°
No 10(31.2) 11(36.7)
Partner’s age
23-27 ages 5(15.6) 8(26.7)
1.730; .421*
28-32 ages 21(65.6) 19 (63.3)
>33 ages 6(18.8) 3(10.0)
Partners’ educational school
Secondary school 3(9.2 1(33
- 2/ 2 (33) 1.049; .592°
High school 6(18.8) 5(16.7)
University and above 23 (71.9) 24 (80.0)
Income status
More than expenses 9(28.1) 7(23.3)
1.704; .427°
Equal to expenses 21(65.9) 18 (60.0)
Less than expenses 2 (6.0) 5(16.7)
Married ages
17-25 ages 8(25.0) 12 (40.0)
1.594; .451°
26-34 ages 20 (62.5) 15 (50.0)
>35 ages 4(12.5) 3(10.0)
Assessment of marriage
Middle 4(12.5) 0(0.0)
4.930; .085°
Good 7(21.6) 11(36.7)
Very good 11 (65.9) 19 (63.3)
Pregnancy planning status
Planned 27 (84.4) 26 (86.7) 0.066; .798°
Unplanned 5(15.6) 4(13.3)
Can coitus be continued during pregnancy?
Yes 24(75.0) 19 (63.3) 0.992; .319*
No 8(25.0) 11(36.7)
Do you find it safe to maintain coitus during pregnancy?
Yes 13 (40.6) 14 (46.6)
3.440; .179°
No 4(12.5) 8(26.7)
No idea 15 (46.9) 8(26.7)
Sex during your partner’s pregnancy what is his thought about it?
Positive 17 (53.1) 19 (63.3)
4.513;.105°
Negative 5(15.6) 8(26.7)
No idea 10(31.3) 3(10.0)
Having sex during pregnancy does it harm the fetus?
Yes 1(3.1) 3(10.0)
1.664; 435
No 18 (56.3) 18 (60.0)
No idea 13 (40.6) 9(30.0)
Do you know the coitus positions that can be used during pregnancy?
Yes 12 (37.5) 14 (46.7)
5.226; .054°
No 6(18.7) 0(0.0)
No idea 14 (43.8) 16 (53.3)
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Is sex just coitus?

Yes 4(12.5) 5(16.7) 0.217; .642°
No 28(87.5) 25(83.3)
Have you a sex-related problem is there?
Yes 7(21.9) 1(3.3) 4.737; .054°
No 25 (78.1) 29 (96.7)
You did get it information on sexual life in pregnancy?
Yes 10 (31.2) 11 (36.7) 0.203; .652°
No 22 (68.8) 19 (63.3)
You did get it information from whom about sexual life in pregnancy?
Physician 5(15.6) 8(26.7)
Nurse-Midwife 1(3.1) 1(3.3) 4.052; .542°
Media 1(3.1) 0(0)
Internet 3(9.4) 2(6.7)
%SD / (min-max) %SD / (min-max)
Age mean 27.50+3.75 (17-34) 27.00+4.28 (22-38)
Age of partner mean 29.25+2.27 (23-34) 29.37+3.56 (24-41)
Marriage age 26.0613.70 (17-33) 25.50%4.29 (21-38)

a: chi-square test

Table 2. The comparison of the pretest-posttest scale scores of the intervention and control groups

Pretest
x£SD / t; p (95%Cl)

Intervention group (n=32) Control group (n=30)

The Female Sexual Function Index and sub-dimensions

Second test
X+SD / t; p (95%Cl) / d
Control group
(n=30)

Intervention group
(n=32)

Posttest

%SD / t; p (95%Cl) / d

Intervention group
(n=32)

Control group
(n=30)

Total score

Attitude Scale Toward Sex

conual desire 3.000.76 3.18£0.92 3.48:0.90 | 3321087 3.16:1.15 2.98:0.77
XU 1
t=-0.740; p=.462° (-0.61-0.25) t=-0.841; p=.404° (-0.29-0.69) t=-0.750; p=.456° (-0.32-0.69)
244191 3.17+159 334153 | 3294137 3224145 2.70£161
Sexual arousal
t=-1.610; p=.113° (-1.62-0.18) t=0.153; p=.879° (-0.69-0.80) t=1.314; p=.184° (0.26-131)
ubricat 3.01£2.20 3.72:2.08 3.99+1.53 | 3841170 3.59¢1.72 2.89+2.04
uprication
t=-1.284; p=.204* (-1.79-0.39) t=0.374; p=.710" (-0.67-0.98) t=1462; p=.149° (-0.26-1.66)
o 272203 3.41+193 3.86+158 | 353t16l 3334179 | 285208
rgasm
& t=-1.364; p=.178" (-1.70-0.39) t=0.811; p=.421° (-0.48-1.14) t=0.982; p=.330° (-0.50-1.48)
- 3.58+1.66 4.13£175 4.65£1.09 4.02¢142 4114147 | 3614153
Satisfaction
t=-1.255; p=214° (-1.42-032) t=1.937; p=.057° (-0.02-1.27) t=1.308; p=.196* (-0.26-1.26)
o 2.9242.36 3.38£2.11 4.12:2.04 3.36+2.09 3.732.08 261213
ain
t=0.808; p=.422° (-1.60-0.68) t1.455; p=.151° (-0.29-1.82) t=2.098; p=.060° (0.05-2.20)
17.709.96 21.00£9.09 23.4617.30 | 2137:7.64 21.17:8.31 17.65:9.22

t=-1.369; p=.179¢ (-0.34-0.11)
uality During Pregnancy and sub-dimensions

t=1.104; p=.274° (-0.11-0.39)

t=1.580; p=.119° (-0.06-0.36)

Anxiety about Sexual

30.816.21 ‘ 33.36%7.50

36.18+5.80 ‘ 33.56%6.60

35.53%6.02 ‘ 33.06%6.20

Intercourse during
Pregnancy

t=-1.463; p=.149° (-6.05-0.94)

t=-1.663; p=.102° (-0.53-5.77)

t=-1.587; p=.1187 (-0.64-5.57)

Dysfunctional Beliefs and

41.25t5.25 | 42834523

45.06+4.48 | 42461560

4578450 | 42.63t547

Values about Sexuality
during Pregnancy

t=-1.188; p=.240° (-4.25-1.08)

t=2.019; p=.048" (0.02-5.17) / d= 0.51

t=2.017; p=.049" (-0.40-4.69) / d=0.43

Approving Sexuality 47.877.32 | 48631843 54.7147.56 | 49.26+10.03 55.03:7.84 |  48.8318.65
during Pregnancy t=-0.379; p=.706° (-4.77-3.25) t=2.426; p=.018" (0.96, 9.95) / d=0.61 1=2.958; p=.004 (2.01-10.39) / d=0.75
119.936.91 | 124.83+19.09 135.96+14.89 125.30+17.87 136.34£15.14 | 124.53+18.36

Total score

t=-1.065; p=.291° (-14.09-4.30)

t=2.559; p=.013" (2.33-19.01) / d=0.65

t=2.519; p=.015° (2.28-19.34) / d=0.64

Female Sexual Distress Scale-Revised

11.53+10.34 ‘ 4.4316.92

5281392 | 6.93:8.10

6.56:7.14 | 8.6619.12

Total score

t=3.193; p=.003° (-0.53—0.08)

t=-1.010; p=.307° (-0.10-0.25)

t=-1.015; p=.314°(-0.25-0.22)

Sexual Quality of Life Scale-Female

Total 68.85+11.15 69.40£8.20 81.7348.20 ‘ 68.33£11.79 85.97£9.36 ‘ 68.89+10.08
otal score
t=-.228; p=.820° (-5.40-4.29) t=5.223; p=.000° (8.27-18.54) / d=1.33 | t=6.915;  p=.000" (12.14-22.01) / d=1.76
a: Independent sample t test
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4. DISCUSSION

The aim of this study was to determine the effect of sexual
education and counseling based on the Ex-PLISSIT model
on the sexual life of primigravidas. First, the individual
characteristics of primigravidas and some thoughts and
knowledge levels about sexuality during pregnancy were
evaluated. It was examined whether the characteristics of
primigravidas in the intervention and control groups were
similar. Both groups were homogeneous in terms of these
variables.

The sexual functions of primigravidas, their attitudes towards
sexuality during pregnancy, their sexual distress and sexual
life quality and their subscales were evaluated with the
obtained data.

First, sexual function scores of primigravidas were measured.
The mean score obtained was below the cut-off point of FSFI
of 26.55 (Intervention group: 17.70+9.96; Control group:
21.0049.09). The aim was to improve sexual function after
counseling. FSFI scores did not rise above the cut-off point
after counseling, but increased after the first (Intervention
group: 23.46+7.30; Control group: 21.37+7.64) and second
session (Intervention group: 21.17+8.31; Control group:
17.65+9.22) of counseling in the intervention group. The
score after the first session was slightly higher than the
second session. It can be thought that the coinciding of the
second evaluation with the second trimester may be effective
in this. In some studies, it has been determined that sexual
function during pregnancy is higher in the second trimester. In
addition, it is stated that some pregnancy-related symptoms,
lack of knowledge and myths about sexuality during
pregnancy can negatively affect sexual function (2-4,6,7,25).
This information supports our results. However, in our study,
it was determined that education and counseling based on
the Ex-PLISSIT model were not effective on sexual function in
primigravidas. Therefore, our first hypothesis was rejected.
Considering the studies conducted in the world, the studies in
which counseling based on the Ex-PLISSIT model were given
to primigravidas were very limited. Generally, the PLISSIT
model was used. According to Ziaei et al. (26) reported that
the sexual function level of pregnant women increased with
sexual education and counseling given using the Ex-PLISSIT
model. In this study, pregnant women were evaluated four
weeks after the counseling and their sexual function scores
were better than our study in the first measurement. There
was a statistically significant difference between the FSFI
mean scores of the intervention group and the control group.
In our study, no significant difference was found between
the mean scores. One of the reasons for this may be that
the FSFI scores of primigravidas were quite low in the first
measurement in our study. Another reason is Ziaei et al.(26).
It may be that they made an evaluation in their studies four
weeks after the counseling. In our study, the evaluation was
made 10 weeks after the counseling. Therefore, the period
in our study may be a long time interval for the evaluation of
sexual function during pregnancy. Since there are not enough
studies investigating the effect of counseling based on the

Ex-PLISSIT model on primigravidas, it may be recommended
to increase studies on this subject. Counseling based on the
PLISSIT model, which is a similar model in pregnant women,
was effective in improving sexual function (27,28). It was
seen in the literature that other studies based on the Ex-
PLISSIT model were conducted in different sample groups
such as Multiple Sclerosis, Systemic Lupus Erythematosus
and postpartum women. In these studies, it was determined
that counseling was effective in improving sexual function
(29-33). It is thought that the randomized controlled studies
and the shorter measurement intervals compared to our
study may have an effect on the results. In addition, since
sexual function in pregnant women is affected by many
factors and is below the cut-off point, it is recommended to
develop a scale for the evaluation of sexual function specific
to pregnant women. Thus, sexual function during pregnancy
can be evaluated more effectively.

One of the factors affecting sexual life during pregnancy is
the attitude towards sexuality during pregnancy. During the
prenatal period, health professionals are recommended
to help pregnant women maintain their positive attitudes
towards sexuality (25). In our study, it was determined
that the level of positive attitudes towards sexuality in
primigravidas increased with sexual education and counseling
in both measurements, and the intervention was effective in
attitudes towards sexuality in pregnant women. Therefore,
our second hypothesis was accepted. However, counseling
had no effect on anxiety about sexual intercourse during
pregnancy. In a study, it was reported that 88.8% of pregnant
women had negative attitudes towards sexuality during
pregnancy, and these primigravidas experienced stress and
anxiety due to their limited knowledge on the subject (4). In
addition, the low education level of the spouses negatively
affected the sexual attitudes of the pregnant women (5). In
support of this, lack of knowledge is emphasized as the most
important factor in the emergence of sexual problems (33).
For this reason, there is a need for training and counseling
programs to create positive attitudes and raise awareness
about sexuality during pregnancy. The results of the study
also support our study and revealed that sexual education
and counseling during pregnancy increase the knowledge
and positive attitudes of pregnant women about sexuality
(20).

Research suggests that couples should be provided with
sexual counseling by a health professional and their sexual
distress should be evaluated using effective measurement
tools (21,22). In this study, it was determined that the sexual
distress scores of primigravidas decreased after sexual
education and counseling, but there was no significant
change compared to the control group. Therefore, our third
hypothesis was rejected. Similar to our study, in the study
of Topatan and Kog (34) it was determined that the sexual
information given to pregnant women did not change the
level of sexual distress during pregnancy. According to these
results, it is thought that physiological factors, cultural
structure of the society, lack of knowledge and myths may
be more effective in sexual distress experienced during
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pregnancy. It has been reported that counseling given to
non-pregnant women based on the PLISSIT model is effective
in reducing sexual distress (35). In our study, sexual problems
could have been solved more effectively if we had included
pregnant women and their spouses for counseling sessions.
However, in our society, individuals are hesitant to talk
about sexual problems and they think that these problems
are private. Therefore, we could not include spouses in our
study. We recommend researchers to counsel primigravidas
with their spouses.

It is known that the quality of sexual life changes negatively
as the gestational week increases (36). In this study, it was
determined that the quality of sexual life in primigravidas
increased significantly compared to the control group as
the pregnancy progressed with the sexual education and
counseling provided. Therefore, our last hypothesis was
accepted. In a study, it was reported that the quality of sexual
life of women increased after the training program, as in this
study (15). It was determined that sexual education and
counseling based on the Ex-PLISSIT model in women with
Multiple Sclerosis increased the sex quality of life scores, but
there was no significant increase. Some diseases can prevent
the increase in the quality of sexual life (14). In a study, it
was determined that the health education given to pregnant
women was effective in increasing the sexual quality of
life scores from the first trimester to the last trimester of
pregnancy (37). Another study reveals that the educational
initiative is effective in increasing the sexual satisfaction of
pregnant women (38).

Although our findings were compared with other studies, we
think that the studies on the effect of counseling based on
the Ex-PLISSIT model on the sexual life of primigravidas are
insufficient. Therefore, it was very difficult for us to compare
the superiority of the methods against each other. In addition,
we suggest conducting a quasi-experimental studies to
evaluate attitudes towards sexuality, sexual distress and
sexual quality of life in primigravidas during pregnancy.

Study design, follow-up and intervention times, sample
size and type, cultural and geographical differences may be
effective in the differences in some results from the literature.
Despite these limitations, our study was established with
a solid foundation for the use of standard questionnaires
with proven reliability, since the Ex-PLISSIT model is one of
the most effective models that is easy to implement, given
its design. This study is especially valuable in terms of the
new information that primigravidas have brought to the
literature in terms of their attitudes towards sexuality during
pregnancy and their sexual life quality.

Limitations of the study

This study has several limitations. Randomization could not
be done while determining the sample group, and pregnant
women who met the inclusion criteria by simple random
sampling according to the sample number determined
according to the power analysis in both groups were

included. In addition, the fact that the spouses of pregnant
women were not included in the counseling sessions is
another limitation. The participation of the spouses can help
pregnant women to solve their sexual problems.

5. CONCLUSION

According to the findings, sexual education and counseling
based on the EX-PLISSIT model has a positive effect on the
sexual life of primigravidas. It is effective in supporting
women’s positive attitudes towards sexuality during
pregnancy and increasing their sexual life quality. It is
also an effective method in improving the relationships
of primigravidas with their spouses, and in providing
useful solutions for sexual dysfunction and sexual distress
experienced during pregnancy.

For this reason, the Ex-PLISSIT model is recommended for
primigravidas as a cost-effective and simple counseling
method to improve sexual life.

In addition, considering the decrease in mean sexual function
score and increase in sexual distress in the control group, it is
recommended to include spouses in future studies.
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ABSTRACT
Objective: To evaluate the effect of nutrition education supported by MOtiVE mobile application on weight loss and quality of life (QoL).

Methods: In this pilot randomized-controlled study, 79 overweight/obese patients who presented to University Hospital between March-
September 2018 to consult a dietitian, were included. All the participants were provided with a weight-loss diet program. Then, participants
were randomized to experimental and control groups. During the first interview, all participants completed the questionnaire and
anthropometric measurements were done. BMI, the scores obtained from different QoL scales, and Healthy Eating Index (HEI) were the
dependent variables. Daily messages were sent to cases for 3 months via MOtiVE mobile application. All the participants were asked to be
present three months later for a follow-up appointment. Using SPSS 25.0, change in BMI, QoL scores, and other variables within both groups
were assessed via Wilcoxon signed-rank test and McNemar chi-square test.

Results: 20 cases and 18 controls completed the study. The mean BMI decreased significantly in both groups being more predominant in
cases (p=.001 for cases and p=.006 for controls). Waist circumference decreased (p=.029), self-esteem (p=.035) and healthy eating scores
(p=.007) increased only in cases. Hence there were significant improvements in cases, in the final evaluation, there were no significant
differences between the groups (p>.05)

Conclusion: Nutrition education supported by MOtiVE mobile application improved anthropometric measurements, self-esteem, quality of
life, and healthy eating habits of the overweight/obese participants. Free mobile applications can be used in increasing motivation to adopt

new behaviors to tackle obesity.

-

Keywords: Obesity, mobile applications, nutrition, education, quality of life,

1. INTRODUCTION

Obesity is a multifactorial and chronic disease characterized
by excessive accumulation of fat in the body resulting from the
interaction between genetic and environmental factors. According
to World Health Organization in 2016, more than 1.9 billion adults
were overweight and over 650 million were obese (1). Several
studies showed that obese persons report a lower health-related
quality of life (HRQoL) than their non-obese counterparts (2).
In weight loss programs, the most important factor is lifestyle
changes. Technology-based interventions are considered a valid
tool for weight loss and seem to increase program adherence (3).
Studies conducted on this issue have shown that such programs,
although short-term, lead to positive changes in diet, physical
activity level, glycemic control, anthropometric measurements,
and biochemical parameters (4-7). In a systematic review of
adults, Alnuaimi et al. (8) found that mobile applications are more
effective than standard interventions in weight management and
maintenance of weight loss. In a study by Nikolaou and Lean (9),
it was found that mobile health apps are the fastest growing area

in the e-health sector, among 100000 health apps in app stores,
about 29000 of them are related to obesity (physical activity,
diet, energy intake and expenditure etc.) but only 17 of them
were developed by professionals. As a result, even though these
applications are very common, they lack professional content
expertise. MOtiVE is an application developed exclusively for this
study by expert researchers. It is aimed to increase compliance
with the diet by both informing the participants and increasing
their motivation by sending compact information messages
to the participants. The app can also track and report which
participant opened which message to see if the messages reached
the target. In several studies, low self-esteem and poor body
image were determined to be associated with obesity (10, 11).
Providing motivational support to achieve lifestyle changes can
play a significant role in maintaining weight loss by increasing self-
esteem. As far as we can see, when the study was conducted, this
was the first study that aimed to provide nutrition education and
motivation through a mobile application, thus aiming to improve
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anthropometric indices and quality of life measures. In parallel,
the application was the first application developed in the field
with these features in Turkish. The main purpose of the present
study was to compare the effect of standard education on weight
loss, quality of life (QoL), and healthy eating behavior with that of
nutrition education supported by mobile applications.

2. METHODS

2.1. Trial Design

The present study was conducted with patients who presented
to the Ege University Hospital Endocrine and Metabolic Diseases
Outpatient Clinic in March-September 2018 to consult a dietitian
and to receive routine nutrition therapy, aged between 18-64
years and with Body Mass Index (BMI) > 25 kg/m?2. The participants
were first given the standard nutrition training by the dietitian in
the outpatient clinic, and then a person-specific diet program.
After this, the patients who gave their consent to participate in
the study were randomly assigned to the case and control groups.
Then, anthropometric measurements of all the participants
were performed and the data collection forms were filled in.
The “MOtiVE” mobile application for smartphones designed
specifically for this study was installed on the smartphones of the
cases, and text, visual, or video messages were sent to them via
this application for three months. The participants in the control
group underwent the routine procedure. In line with the routine
practice of the outpatient clinic, all the participants were told to
be present three months later for control appointments. At the
end of December 2018, at the end of the three-month follow-up
period, the data collection process ended. In a systematic review
conducted by Aguilar-Martinez et al (12), showed that most of the
trials last for 2-4 months.

2.2. Participants and Recruitment

Of the patients, those who did not have a smartphone with
an internet connection, underwent bariatric surgery, took
medication, or practice a special diet for thyroid problems,
diabetes, celiac, gout, and kidney diseases, and whose
body fat analysis was not fulfilled due to the presence of a
pacemaker, prosthesis, etc. were not included in the study.

When we consider 80% power with a %5 error and medium
effect size (dz:.5) we had to have 27 participants in each group
calculated via G-power. According to the results of a study
conducted by Allen et al, 25 participants in each group was
enough to reach 80% power (13). When we evaluate admissions
to the outpatient clinic, we saw that each week we can have 4
or 5 new participants. Thus, considering this data, we decided
to take 30 participants in each group. Considering the loss
in follow-up we included 40 participants in each group. The
flowchart of the study is given in Figure 1. At the end of the
study, the loss in follow-up was more than expected. Thus, the
study was concluded with 20 cases and 18 controls. In G-power
post hoc power calculations yield 98% power for BMI difference
in cases (two dependent means, dz:.89, alpha:.05, n=20).

Enrolimwnt. Assessed for eligibility (n= 89)

Exduded (n= 10)

0 Not mesting indlusion critenia (n=10)
0 Dedined to participate (n=0)

0 Other reasons (n=0)

Randomized (n=75)

I

=7 1

Allocated 1o control (n=40)

‘ Allocated to intervention (n=3%) I

=

Lo 1o follow-up (give reasans) (n=0)
Discontinued  intervention  (Notifications  had  been

Lost to follow-up (give reasons) (n=0)
Discontinued intervention (Not participated in post tes))

tranamitied, but not participated in post test) (n=19) (n=22)
| 1
Analysed (n=10) Aralysed (n=18)

- Excluded. from analysis (gve reasons) (n=0) - Exdluded from analysis (give reasons) (n=0)

Figure 1. The flowchart of the study

In the present study, randomization was carried out in the
following block allocation sequence: AABB, ABAB, BABA,
BBAA, ABBA, BAAB.

Change in the BMI and other anthropometric indices and the
scores obtained from the Weight Efficacy Lifestyle (WEL) test,
Rosenberg Self-Esteem Scale (RSES), Obesity and Weight-
Loss Quality of Life Instrument (OWLQol), Healthy Lifestyle
Behavior-Il Scale (HLSB-Il) and Healthy Eating Index (HEI)
were the dependent variables.

2.3. Measurements
Anthropometric Measurements

The body height was measured with a stadiometer whereas
the body weight, bodyfat percentage, and BMIwere measured
with the Tanita BC-418 Segmental Body Composition
Analyzer. Waist circumference was measured with a non-
elastic standard measuring tape, with the individual wearing
light clothes, standing still, in an upright position, and with
arms open sideward. WC was measured from the midpoint
between the distal border of the lowest rib and the superior
border of the iliac crest (14). Neck circumference was
measured by placing the inelastic measuring tape around the
neck from the point just below the laryngeal prominence.

WEL Test: It consisted of 20 questions about negative feelings,
food accessibility, social pressure, physical disturbance, and
positive activity. The higher the score is the better the weight
efficacy lifestyle is (15, 16).

HEI: It was developed by the United States Department of
Agriculture to investigate the quality of dietin Americans (17).
The new HEI-2015, which was published in 2018, consists
of 13 components related to diet. The increase in scores
indicates a positive development (18). Nutritional values for
individuals based on their 24-hour food consumption records
were calculated using the BEBIS, Turkish dietary data system.

RSES: The first 10 items of the scale are used to measure self-
esteem. Self-esteem increases as the score obtained from
the RSES decreases (19, 20).
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HLSB-II: The scale includes health responsibility, exercise,
nutrition, self-actualization, interpersonal support, and
stress management subscales (21, 22).

OWLQOL: The higher the score obtained from the scale, the
higher the quality of life of the person is (23, 24).

All of the scales were validated in Turkish and found to be
reliable to use in Turkish. Among the scales, WEL test, HLSB-I,
HEI could be accessed freely through internet sources, thus no
permission was obtained for these scales. Turkish version of
the Rosenberg Self-esteem Scale is under the license of Turkish
Children and Adolescent Psychiatry Association and the fee for
the license was paid by the authors. Written permission was
obtained from the authors of the OWLQoL-Turkish version.

2.4. MOtiVE Application for Mobile Phones

The program was developed by researchers with technical
support from a software engineer, specifically for this study
and it is compatible with both Android and IOS. The messages
were developed in Turkish by the researchers using the latest
guidelines by Ministry of Health and other authorities (25-
27). The messages were sent to the participants in the case
group once a day for three months. Messages sent to the
phone screen every morning at 9:00 AM were either text,
visual, or video messages. The visual messages designed to
draw the attention of the reader included both a text and an
illustration (Figure 2). There were 90 messages disseminated,
26 of them visual, 10 of them were videos, and the rest were
text messages containing compact information.

Registration Screen Layout

‘Welcome to MotiVE Application

Name and Surname

Email

Password

Name of the dietitian

Register
Login

Home Screen Layout:

Anket Mesajlarim

Cikis

Survey Messages Sign out

Tebrikler tam 3 aydir diyettesin ve biz tam...
men igerigimizi gorintileyebilisiniz!

Congratulations, you have been on
the diet for three months...

New visual message content is with
you!

Yeni fotograf igerigimiz sizlerle!
men igerigimizi gorintileyebilisiniz!

Haftada 2 kez balik tiiketmeyi ihmal etme....

Be sure to eat fish twice a week...

New visual message content is with

Yeni fotoraf igerigimiz sizlerle! you!

_\V-f/./ gi%

Original visual message in Turkish Message translated into English

Figure 2. Screenshots from MOtiVE and examples of messages

By sending text messages like “Sunday is the only day when
most of us do not work. You will be more comfortable during
the weekdays if you do your shopping and prepare meals on
the weekend. Prepare your meatballs this Sunday and freeze
them....”, practical solutions were offered to the participants.
By sending text messages like “Lifestyle changes improve
your quality of life and enable you to lead a better quality of
life. Improve your quality of life with diet and regular exercise.
Thus, do not give up...” the participants were motivated.

Video messages were uploaded to YouTube and a link
address (e.g., What is an antioxidant? https://www.
youtube.com/watch?v=TlaQq1CbNBM) was sent to the
cases, which enabled them to access. The videos were also
subtitled so that the watcher could get the message in noisy
environments. The registration screen of the MOtiVE, home
screen layout, and samples of messages sent for 90 days are
given in additional files.

One of the features of the MOtiIVE is to calculate how many
days the participant was following the program andtosendthe
message specific to that day to the person’s phone. Thanks to
this feature of the MOtiVE, it was possible to send a message
like “Congratulations, you have been on a diet for a full
month...” to the person who participated in the program for a
month. Thus, the program was made person-specific. Another
feature of the MOtIVE is that only one-way communication
was possible to avoid bias. The application enabled only the
researchers to send messages to the participants but did not
allow the participants to communicate with the researchers.
In this way, standardization was established between the
participants in terms of determining their knowledge and
interest. Another feature of the MOtiVE is to report whether
the participants see the message of that day, which enabled
the researchers to find out whether the participant has read
the messages.

2.5. Statistical Analysis

In the analysis of the study data, IBM SPSS Statistics (version
25; IBM, New York, NY, USA) was used. Continuous variables
were presented with mean + standard deviation. At the
baseline, the homogenous randomization of the participants
to the case and control groups was investigated using the
independent samples t-test (Mann Whitney-U test if the
parametric condition could not be met) and chi-square tests.
The efficacy of the intervention was assessed using Wilcoxon
signed rank test separately in the case and control groups.
p<.05 considered significant.

2.6. Ethical Issues

The study was conducted following the Declaration of
Helsinki and ethical approval was obtained from Ege
University Medical Research Ethics Committee (no:17-
7.1/14, 08.08.2017) and the written consent was obtained
from the patients. The study was recorded in clinical trials
(no: ClinicalTrials.gov NCT04026971). This study adheres to
CONSORT guidelines.

Clin Exp Health Sci 2024; 14: 377-384

379

DOI: 10.33808/clinexphealthsci.1317590



Effect of Mobile Application on Weight Loss

| Original Article |

3. RESULTS

Of the participants (cases:20, controls:18), 90% in the
case group and 83.4% in the control group were women.
There was no significant age difference between cases and
controls (34.7+14.0 years vs. 38.7+13.5 years; p=.349). The
analysis performed to test whether the participants who
took the final test had been homogenously randomized
to the case and control groups at the baseline revealed
that there were no significant differences between the
groups in terms of their sociodemographic characteristics,
anthropometric measurements, or the scores they
obtained from the RSES, OWLQOL, HLSB-II scale, WEL test,
and HEI and their sub-dimensions except for the nutrition
subscale of the HLSB-II scale (p>.05). The participants in
the control group obtained significantly higher scores from
the nutrition subscale of the HLSB-II scale (Case group:
20.9+3.6, Control group: 23.6%4.2, p=.043). Therefore,
it can be said that the participants were homogenously
distributed to the case and control groups. According to
the feedback provided by MOtiVE, all participants read all
the messages.

Table 1. Comparison of Anthropometric Measurements

Although weight, BMI and neck circumference measurements
of the participants significantly decreased in both groups
at the end of the 3 months, these differences were more
dominant in the cases. Waist circumference decreased
significantly only in cases. But in the final evaluation there
were no significant differences between the groups. The
changes in the anthropometric measurements of the
participants at the end of the three-month follow-up were
given in Table 1.

RSES scores significantly decreased in the cases which
showed an increase in self-esteem. There were no
significant changes in the WEL test scores of the participants
in both groups. HLSB-II scale scores significantly increased
only in the cases. As for the subscales of the HLSB-II scale,
there were significant increases in the nutrition and stress
management subscale scores in the cases. While the mean
HEI scores of the controls did not change significantly at
the end of the three months, those of the cases increased
significantly. But in the final evaluation there were no
significant differences between the groups. The comparison
of all the data collection tools used in the present study is
presented in Table 2.

p* p**
Measurements Groups Median \VEVS _, .
within groups  First
First test 914 18.0 89.3 67.7 129.0
Case 20 ; .001
. Final test 88.5 17.1 87.2 66.3 120.9
Weight, kg - .682 726
First test 89.4 17.9 86.2 67.1 128.9
Control 18 - .006
Final test 86.4 16.9 83.7 61.8 125.4
First test 33.8 6.0 33.2 25.7 45.7
Case 20 - .001
Final test 32.8 5.8 31.9 23.8 43.0
BMI, kg/m? - .907 .953
First test 333 5.0 32.6 26.0 41.6
Control 18 - .006
Final test 32.2 4.7 32.5 23.8 40.4
First test 39.5 5.2 26.6 46.7 40.3
Case 20 - .489
Final test 39.3 6.0 24.9 47.7 39.5
Body Fat Percentage, % X 511 .569
First test 39.1 4.6 30.5 48.3 383
Control 18 - .556
Final test 38.7 4.9 29.3 46.0 39.1
First test 108.2 15.1 86.0 141.0 109.5
Case 20 - .029
o Final test 106.1 15.1 82.0 135.5 107.0
Waist circumference (cm) - .770 .895
First test 108.3 12.7 87.0 130.0 108.5
Control 18 - .060
Final test 105.5 12.4 86.0 126.0 105.0
First test 37.3 35 33.0 45.0 36.2
Case 20 - .001
_ Final test 36.4 33 33.0 44.5 35.7
Neck circumference (cm) - 428 371
First test 38.3 4.1 325 48.0 38.0
Control 18 - .028
Final test 37.5 43 32.0 48.0 36.5

(*): Wilcoxon signed rank test, (**) Mann Whitney-U test. P values printed in bold indicate a significant difference.
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Table 2: Comparison of all the data collection tools used in the present study

Median
First test 1.1 0.7 1.0 0.25 2.9
Case 20 |LLIES 035
Final test 0.7 0.5 0.6 0.25 2.0
RSES First test 0.9 0.5 0.8 0.25 2.3 489 407
Control 18 - : - : - - 723
Final test 0.9 0.6 0.7 0 2.3
Fi . . J J g
Case 20 !rst test 55.2 16.6 58.0 28.0 87.0 064
OWLQOL Final test 45.3 21.5 38.5 20.0 95.0 568 219
Control 18 First test 51.3 21.0 50.0 11.0 95.0 331 ' '
Final test 49.7 224|525 2.0 93.0 '
First test 131.0 15.4 126.5 11.0 173.0
B Case 20 | cialtest 1410 195 |144.0 1110 1880 |2 wr | s
First test 135.0 20.2 135.0 99.0 177.0 ’ ’
Control 18 - 981
Final test 135.0 19.3 129.5 109.0 167.0
i 21. . 21. 12. 1.
case 20 I:::Ittzs:t 23 ; :Z 23 8 16 g ia g 294
HLSB-II Health Responsibility - : - : - : 445 .977
Control 18 First test 22.8 5.4 23.0 11.0 33.0 396
Final test 22.8 5.3 22.0 14.0 33.0 '
First test 15.7 4.2 15.5 8.0 24.0
Case 20 |LSLIeS 245
. Final test 17.0 5.6 17.5 8.0 29.0
HLSB-II Exercise ; 481 .660
Control 18 First test 14.8 5.4 14.0 8.0 25.0 325
Final test 16.1 4.6 16.5 9.0 24.0 '
First test 20.9 3.6 21.0 15.0 31.0
Case 20 !rs e .001
HLSB-Il Nutrition Final test 25.0 4.2 25.5 17.0 36.0 043 362
Control 18 First test 23.6 4.2 23.5 18.0 33.0 950 ' '
Final test 23.9 4.1 23.0 18.0 32.0 '
First test 26.7 2.9 26.5 21.0 33.0
Case 20 |LrLIeS 124
HLSB-II Final test 27.7 3.1 28.0 20.0 34.0 965 363
Self-actualization First test 26.8 3.8 26.0 21.0 34.0 ' '
Control 18 - .457
Final test 26.6 4.2 26.0 19.0 34.0
First test 26.9 3.5 27.5 21.0 33.0
Case 20 !rs — 323
HLSB-II Interpersonal Support Final test 275 4.1 29.0 21.0 350 713 325
P PP control |1g FiSttest [277 41 280 210|360 s ' '
Final test 26.3 46 24.5 18.0 35.0 '
First test 18.9 2.9 18.5 15.0 25.0
Case 20 |LrSLIeS 036
HLSB-II Stress Management Final test 20.7 3.2 21.0 14.0 28.0 791 116
SR comrol | 1g Fsttest  [190 33 |195 o [0 | | '
Final test 19.1 3.1 18.0 14.0 26.0 '
First test 51.0 13.7 48.0 24.0 89.0
Case 20 | 256
WEL Test Final test 47.7 16.9 46.5 20.0 91.0 492 306
i 2 16. 20. ; ' '
Control 18 F!rst test 47 6.8 48 0.0 83.0 177
Final test 42.0 12.7 39.0 26.0 70.0
First test 49.2 . 22 o X
Case 20 !rs es 9 9.8 52.0 30.0 65.0 007
Final test 56.1 11.4 56.5 34.0 72.0
HEI Score - .230 .849
Control 18 First test 53.7 8.2 54.0 43.0 68.5 186
Final test 55.7 10.3 55.7 37.0 72.5 '

(*) Wilcoxon signed rank test. (**) Mann Whitney-U test.
P values printed in bold indicate a significant difference.

HEI: Healthy Eating Index; HLSB-II: Healthy Lifestyle Behavior-Il Scale; OWLQOL:

WEL: Weight Efficacy Lifestyle

4. DISCUSSION

The use of internet-based applications to develop a healthy
lifestyle is increasing. However, most of these programs
have not been evaluated with appropriate and standardized
methods and have different exposure times. Safran Naimark
et al. (28) investigated the effect of an internet-based

Obesity and Weight-Loss Quality of Life; RSES: Rosenberg Self-Esteem Scale;

application on improving a healthy lifestyle in a randomized
controlled trial. They collected data on nutrition knowledge,
diet quality, and physical activity periods using online
data collection forms. The cases used the Internet-
based application designed based on healthy lifestyle
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recommendations of the US Department of Agriculture
and the Israeli Ministry of Health for 14 weeks. Of the 99
participants, 86% of them (n=85, 56 in the case group, 29 in
the control group) completed the study. Besides significant
weight loss (p=.03), knowledge score, diet quality score, and
success score indicating success in maintaining a healthy life
increased significantly in the cases. There was a significant
correlation between the frequency of using the application
and a high success score (p<.01). Similarly, in their randomized
controlled study aimed at weight loss, Patrick et al. (29) sent
SMSs and/or multimedia messages to the participants in
the case group 2-5 times a day for 16 weeks. At the end of
the 16" week, the weight loss in the cases was significantly
higher (p=.02). It was concluded that SMSs and multimedia
messages could promote behaviors supporting weight loss
in obese adults. In the present study, all participants took
nutritional training first with their diets and then randomized
to cases and controls. That could be the reason for controls
to lose weight significantly as well as cases, cases being more
predominant. Besides weight loss, the present study showed
significant improvements regarding self-esteem; healthy
lifestyle behaviors, quality of life, and healthy eating habits
were observed only in cases. Therefore, in line with Patrick
et al’s study, mobile applications can improve behaviors that
support weight loss. Moreover, a recently published meta-
analysis concluded that even though there are concerns
about the study designs, mobile apps and wearables can be
effective self-regulating tools for weight loss (30).

A meta-analysis including 14 randomized controlled trials
to investigate whether internet-based interventions were
effective in empowering patients concluded that these
interventions yield positive improvements. On the other
hand, in 3 studies using general self-efficacy scales and in
1 study using the RSES conducted to assess self-esteem,
no changes were observed. The comparison of face-to-face
interviews and internet-based interventions demonstrated
that no significant differences were observed in self-esteem
(31). Inthe present study, cases received messages in addition
to routine nutritional therapy. Unlike the meta-analysis,
a significant decrease in RSES scores thus, a significant
increase in self-esteem was observed in cases in the present
study. However, according to the analysis of the self-efficacy
scores obtained from the WEL test, we also could not show
significant changes in both groups. It is thought that internet-
based interventions can be used to improve self-esteem,
lifestyle behaviors, and quality of life of patients but not self-
efficacy.

Although the use of a mobile application led to changes
in health behaviors, the mechanisms by which these
applications facilitate behavior change are generally not
known. West et al. (32) conducted a cross-sectional study
including 217 participants. The participants gave their
feedback about their diet and nutrition applications in the
last 6 months and most of the participants agreed that the
application increased their dietary motivation, improved
their self-efficacy, and increased their willingness to set
dietary goals and to reach the target. Therefore, it was

concluded that diet and nutrition-related practices focusing
on the improvement of motivation, willingness, self-efficacy,
attitude, knowledge, and goal setting might be particularly
useful. Jacobs et al. (33) demonstrated the importance of
adherence to intervention on weight loss in a large sample
using a smartphone application Noom tracking individual
self-monitoring and showed that after three months,
a significant reduction in BMI was accomplished. They
concluded that smartphone application use can induce
weight loss associated with adherence. The present study
was also aimed at improving healthy lifestyle behaviors by
inducing motivation. At the end of the present study, there
was a significant improvement in the mean scores of BMI as
well as from the overall HLSB-II scale and only its nutrition
and stress management subscales.

Limitations and Strengths

The mobile application MOtiVE and its unique features solely
designed for this study can be considered the main strength
of this study. Personal feedback about messages, personal
timing, and sending messages according to enrollment
time makes this program tailored to participants. All the
participants read the messages, so the messages were
considered to be attractive and not boring. Moreover,
one-way communication ensured the standardization of
knowledge and motivation. In the final evaluation, there
were no significant differences between the groups in terms
of anthropometric measurements. This can be expected since
both groups received nutritional therapy and counseling. On
the other hand, some of the quality measures significantly
increased in cases, but not in controls, even though it did not
reach a significant difference in the final evaluation. This can
be due to loss in follow-up and relatively small sample. Even
though there were significant losses during the follow-up
period, the study reached 98% power to detect significant
differences in BMI within cases.

5. CONCLUSIONS

In conclusion, it is thought that provision of mobile
application-based nutrition education to overweight and
obese individuals in addition to routine nutritional therapy
may lead to improvements in anthropometric measurements,
self-esteem, healthy lifestyle behaviors, quality of life, and
healthy eating habits of the participants, and it might help
to achieve the targeted weight loss. As the number of dietary
and nutritional practices continues to increase, to ensure
healthy lifestyle behavior changes, application developers
together with health professionals should consider
integrating the appropriate theoretical structures into the
newly developed mobile applications because these types of
mobile applications are easily accessible. Such applications
should be created and made available to the public free of
charge for the protection of public health, and the prevention
and reduction of obesity.
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ABSTRACT

who had a stroke and the relationship between the two variables.

decreased.

of the health of both family caregivers and stroke survivors.

-

Objective: This study was conducted to evaluate the factors related to care burden and compassion levels of caregivers of family members

Method: The study was designed as a descriptive, cross-sectional, and correlational one. The sample included 280 stroke survivors and
family caregivers. The data were collected using a Family Caregiver Information Form, the Stroke Survivors Information Form, the Zarit
Burden Interview (ZBI), the Compassion Scale (CS), and the Modified Barthel Index (MBI).

Results: In the study, it was determined that the compassion scores (3.71+0.85), and caregiving burden scores (34.30+17.42) of the family
caregivers of stroke survivors were moderate. There was a negative, strong and significant relationship between caregiving burden and
compassion (p<.001). It was determined that as the caregiving burden of the family caregiver’s increased, their levels of compassion

Conclusion: Determining the care burden and compassion levels of family caregivers of stroke survivors might contribute to improvement

Keywords: Family caregivers, care burden, compassion, stroke survivors.

1. INTRODUCTION

Stroke survivors may experience many problems in bodily
functions such as muscle strength, movement, energy, sleep
and memory and in activities of daily living such as speaking,
mobility, dressing, self-care, eating and doing daily chores.
These problems cause the stroke survivor to be dependent
and increase their care needs (1-3). This need for care is
usually met by family members. “Informal caregivers” are
family members, close relatives, or friends who provide
at-home care for a stroke survivor without regard to time
constraints or reimbursement and who are not medically
trained (4). Family caregivers take important responsibilities
in the care of stroke survivors. These responsibilities may be
listed as the daily activities of the survivor such as nutrition,
dressing, bathing and moving or some other activities such
as preparing food, shopping, household chores, home care,
transportation, medication management, communication
withthe medical team, coordination and meeting the needs of
other family members. These responsibilities may cause care
burden (4-6). Care burden refers to negative objective and
subjective results such as psychological, physical, economic
and social problems, the deterioration of family relationships
and feelings of failure to maintain control (5-7). Care burden

causes the family caregiver to postpone their own needs and
problems such as a decrease in interpersonal relationships,
impairment of own health, stress, depression, behavioral
and cognitive problems and parental conflicts (2,4,6-8).
These problems may cause a decrease in the quality of their
life (2,4) and feelings of compassion (9,10). Compassion is
frequently defined as sensitivity to the pain or suffering of
another, coupled with a deep desire to alleviate that suffering
(11-13). Caregivers define compassion as a feeling that
emerges from witnessing another’s suffering, which then
motivates the desire to help others (14). Compassion plays
an important role in a caregiving context involving strong
individual connections and shared worldviews between the
caregiver and the survivor (14,15). The sense of compassion
affecting the behaviors of family caregivers towards survivors
is therefore important.

In recent years, compassion has become a subject of
increasing interest in the field of health. This is because
compassion increases the quality of care and ensures that
care is given individually, appropriately, correctly and with
positive results (16-18). In studies on the effects of compassion
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in health professionals on patients, it has been reported
that compassion relieves patients, supports their treatment
process and has positive effects on their physical health (9,19).
Furthermore, in a study conducted with family caregivers
of Alzheimer patients, it was found that family caregivers
experienced less care burden by means of compassion, and
compassion was found to provide psychological benefits such
as decreased levels of depressive symptoms (15). Because of
these important effects, compassion is recognized as one
of the cornerstones of high-quality care by stroke survivors,
clinicians and family caregivers (16-18). Compassion may
play an important role in reducing negative symptoms and
depressive symptoms experienced by family caregivers who
help stroke survivors overcome many problems. It may also
help them feel better, communicate with the patient who is
receiving care better and provide better care for the patient
(14,15,17,20). It is observed that the number of studies
on compassion has increased in recent years and that the
topic has been investigated among healthcare professionals
in general (9,18,21-23). However, studies on compassion
among the family members of family caregivers are almost
non — existent (14,15). It was stated that caring for a family
member is similar to professional care, and both types of
care are based on compassion (24). In the literature, it is
seen that there are many studies on care burden in family
caregivers of stroke survivors (7,8,20,25,26). However, in
the accessible literature, compassion in family caregivers of
stroke survivors and the relationship between compassion
and care burden have not been examined. Therefore, this
study was conducted as a descriptive study to determine the
relationship between care burden and level of compassion in
family caregivers of stroke survivors.

2. METHODS

2.1. Ethical Considerations

The study was carried out in accordance with the Declaration
of Helsinki’s principles, and it received clearance from the
university’s Clinical Research Ethics Committee (approval
number: 2018-01/08). The aim and method of the study
were explained to the participants by the researcher, and
verbal and written consent was obtained.

2.2. Design and Sample

This study was carried out with a descriptive, cross-sectional
and correlational design.

The population of the study consisted of stroke survivors
who visited the neurology service of a city hospital and
received treatment and their family caregivers. A neurology
department is the place where not only patients with
neurological diseases-related problems (e.g., cerebrovascular
disease, epilepsy, multiple sclerosis) are treated and given
healthcare but also stroke survivors are given routine stroke
treatment (antiaggregant, anticoagulant therapy). The
number of stroke survivors visiting the neurology services

for a whole year was found to be 750 without repetition.
The study was conducted between 01 March 2018 and 30
December 2018, and the minimum required sample size of
the study was determined by power analysis. The sample size
for the study was calculated as: a=.05, =.20 and 1-f=.80. As
a result, 280 stroke survivors and their family caregivers were
included in the sample (p=.80046). The study was completed
with 280 stroke survivors and family caregivers as there were
no dropouts among the participants.

Among the people constituting the population, regarding
family caregivers, the following criteria were defined as the
inclusion criteria: caregiver being a close family member
(such as mother, father, spouse and child), being 18 years
old or older, not having hearing loss and being able to
communicate, being responsible for the care of the survivor
for at least 3 months, being able to speak and understand the
Turkish language. In addition to these, the stroke survivor’s
and family caregiver’s willingness to participate in the study
was another inclusion criterion. Family caregivers of stroke
survivors with transient ischemic attacks, professional
caregivers, caregivers who provided care with charge and
non-permanent family caregivers who provided short-term
care to stroke survivors were excluded from the study.
Stroke survivors diagnosed at least 3 months ago and those
who agreed to participate in the study were included in the
sample. Stroke survivors who had a transient ischemic attack
were excluded from the sample. In the results of the study,
while the word “literate” refers to a person who is able to
read and write but has no formal education degree, the word
“illiterate” refers to a person who is not able to read and
write.

2.3. Data Collection Process
The data were collected using the following tools:

2.3.1. Family Caregiver Information Form: This form,
developed by the researcher based on the literature,
consisted of questions to determine the sociodemographic
characteristics (e.g., age, marital status) and caregiving-
related characteristics (e.g., caregiving time, the situation of
receiving help from another individual while providing care)
of the family caregivers.

2.3.2. Stroke Survivors Information Form: The form, which
was developed by the researcher after the literature review
and evaluated the sociodemographic characteristics (e.g.,
age, gender, marital status, educational status) and medical
characteristics (e.g., stroke diagnose duration, number of
strokes and type of stroke) of the stroke survivors, consisted
of 12 questions.

2.3.3. The Zarit Burden Interview (ZBI): This form, developed
by Zarit, Reever and Bach — Peterson , is a scale used to
evaluate the care burden of caregivers for the person in need
of care (27). The validity and reliability of the scale in Turkey
were tested by inci and Erdem , and its reliability coefficient
was found as .99 (28). There are 22 items on the scale. The
scale’s items are scored on a 5-point Likert scale with a range

Clin Exp Health Sci 2024; 14: 385-392

DOI: 10.33808/clinexphealthsci.1319859



Care Burden and Compassion in Caregivers

| Original Article |

of 0 to 4. The scale yields results between a minimum score
of 0 and a maximum score of 88. The results from the scale
were analyzed in this study and classified into four categories
of burden: none/mild (0-20 points), moderate (21-40
points), severe (41-60 points), and severely severe (61-88
points) (5,27,28). The scale’s Cronbach’s alpha value in this
investigation was determined to be .92.

2.3.4. Compassion Scale (CS): The scale was developed by
Pommier , and the validity and reliability of the scale were
tested by Akdeniz and Deniz in Turkey (11,12). It consists of
24 items and six subscales: kindness, indifference, common
humanity, separation, mindfulness and disengagement. The
negligence, indifference and disengagement subscales of the
scale are scored inversely. The average of the total scores is
taken after this computation. The scale’s items are scored on
a 5-point Likert-type scale, with 1 representing “never” and
5 representing “always”. The combined average is used to
determine the overall scale’s final score. In other words, the
average score for the entire scale is calculated by adding the
mean scores for each item, dividing the result by the number
of items, and then averaging the results. Consequently, the
overall scores. The scale’s stated Cronbach’s alpha value was
.85 (12). The scale’s Cronbach’s Alpha score in this study
came out to be .94. By taking into account the lowest and
highest scores on the scale, the mean values for the scale
were employed in the evaluation.

2.3.5. Modified Barthel Index (MBI): The Modified Barthel
Index (MBI) was developed to determine the level of
independence of individuals in activities of daily living.
Kucukdeveci et al. conducted a validity and reliability study
on neurology patients using the Turkish translation of the
index created by Mahoney and Barthel in 1965 (29,30). The
index’s Cronbach’s alpha value in the study conducted by
Kucukdeveci et al. was calculated to be .93. A score of 0 to
20 on the index denotes “complete” dependence, a score
of 21 to 60 denotes “severe” dependence, a score of 61 to
90 denotes “moderate” dependence, a score of 91 to 99
denotes “slight” dependence, and a score of 100 denotes
independence (5,30). The scale’s Cronbach’s alpha coefficient
in this study was found to be .90.

2.4. Procedure

The institution where the study will be conducted granted
written consent prior to the study’s start. The individuals
who accepted to take part in the study gave their verbal and
written consent after being informed about the research
process. The researcher conducted face-to — face interviews
with the family caregivers in the hospital setting by giving
them a Family Caregiver Information Form, ZBI, and CS in a
separate room. MBI for Activities of Daily Living, the Stroke
Survivors Information Form, face-to-face interviews with the
survivors’ relatives, and a review of medical records were all
used to gather data on the stroke survivors. The forms and
scales were applied by the researchers. The application of the
forms took approximately 30 minutes for each participant.

2.5. Data Assessment

Utilizing the computer program SPSS 22.0, the data were
examined. Frequencies, percentages, and mean values were
used in the statistical analysis of the data relating to the family
caregivers and stroke survivors. In the quantitative data
satisfying normal distribution assumptions, independent-
samples t-test was applied, while Mann Whitney U test was
applied in the groups that did not show normal distribution.
In cases where there were more than two groups, analysis of
variance (ANOVA) was used for the groups conforming with
normal distribution, LSD Post Hoc test was used to find out the
source of the difference in the groups. Kruskal-Wallis test was
applied for the groups that did not show normal distribution,
and Dunnett T3 Post Hoc test was used for determining the
source of the difference between the groups. Pearson’s
correlation analysis was used to determine the relationships
between the care burden, compassion and dependency level
scales. Besides, multiple linear regression analysis was used
for the variables predicting the family caregiver’s compassion.
The level of significance was determined as p<.001.

3. RESULTS

Among the family caregivers with a mean age of 42.60+11.19,
it was determined that 37.5% of them were in the age group
of 40-50, 57.5% were women, 48.9% had an educational
background of high school or above, 82.5% had social
security, 67.5% were in a nuclear family, 71.1% lived with
the stroke survivors, and 48.2% provided care for a period
between 3 and 9 months. Among the stroke survivors, it was
seen that 63.6% of them were in the age group of 62 or older,
52.1% were male, 70% were married, 41.1% were illiterate,
83.6% were not employed, 71.4% were diagnosed with
stroke between the periods of 3 months and 4 years, 57.1%
had one stroke attack, 53.2% of them experienced ischemic
stroke, and 53.9% had a severe level of dependency.

Table 1. ZBI, CS subscale and total mean scores of the family
caregivers, and distribution of score ranges according to ZBI (n=280)

Scales X+SD Min  Max
ZBI 34.30+17.42 | 8.00 | 80.00
n %
None (0-20 points) 69 24.6
Moderate care burden (21-40 points) 127 |45.4
Severe care burden (41-60 points) 54 19.3
Highly severe care burden (61-88 points) 30 10.7
cs 3.71+0.85 121 | 4.83
Kindness 3.94+0.86 1.00 |5.00

3.56+1.18 1.00 |5.00
3.58+0.90 1.00 |5.00
3.76%1.06 1.00 |5.00
3.68+0.91 1.00 |5.00
3.76%1.10 1.00 |5.00

Indifference*

Common humanity
Separation*
Mindfulness

Disengagement*

ZBI: Zarit Burden Interview CS: Compassion Scale, SD: Standard Deviation.
* Scoring for the total points of compassion was calculated in reverse order.
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As presented in Table 1, the mean ZBI and CS scores of the
participants (34.30+17.42 and 3.7110.85 respectively) were
close to average. The analysis of the mean scores for the
subscales of the CS revealed that the participants’ mean
scores for kindness (3.94+0.86), indifference (3.56+1.18),
common humanity (3.58+0.90), separation (3.76+1.06),
mindfulness (3.68+0.91) and disengagement (3.76+1.10)
were close to average (Table 1). According to the ZBI score
ranges of the family caregivers, it was determined that 45.4%
of them had a moderate level of care burden.

The results of the comparisons of some variables of the family
caregivers to their ZBl and CS mean scores are shown in Table
2. Accordingly, it was found that the mean care burden score
of those with the following factors was significantly higher
than the other groups: those in the age ranges of 40-50 years
and 51 years or older, those who were literate with no formal
education degree or illiterate, those without any social
security, those without any chronic disease, those living with
the stroke survivor, and those providing care for a period of
31 months or longer (p<.001). The compassion mean scores
of the following groups were significantly higher than the
other groups: those in the age range of 18-28 years, those
with an education level of high school or higher education,
those with social security, those with a nuclear family, those

who had a chronic disease, those who were not living with
the stroke survivors, and those providing care for a period of
3-9 months (p<.001) (Table 2).

The results of the comparisons of some variables of the
stroke survivors to their mean ZBI and mean scores are
shown in Table 3. Accordingly, the mean care burden score
of those withthe following factors was significantly higher
than the other groups: those in the age range of 62 years
or older, those who were single, those who were literate,
those who were employed, those with a stroke diagnosis for
10 years or longer, those with two or more stroke attacks,
those who had experienced ischemic stroke, and those who
were completely dependent (p<.001). Additionally, the mean
compassion scores of the following groups were significantly
higher than the other groups: those in the age range of 40-
61 years, those who were married, those with an education
level of high school or higher education, those who were not
employed, those with a stroke diagnosis for 3 months to 4
years, those who had experienced one stroke attack, those
who had experienced a hemorrhagic stroke, and those who
were slightly dependent (p<.001). The mean total MBI score
of the stroke survivors was found to be 47.14+22.68, and they
were found to be severely dependent in general (Table 3).

Table 2. The comparison of some variables of the family caregivers with ZBI and CS mean scores

ZBI (o)
Variables N % X+ SD Test X+ SD Test
Mean of age 42.60+11.19
Age 18-28 46 16.4 27.07+£12.24 F=14.147 4.01£0.51 -‘zkw=16.821
29-39 68 243 28.21114.20 p=.000 3.92+0.79 p=.001
40-50 105 37.5 35.58+17.24 *3-4>1-2 3.6310.81 **1-2>3-4
51< 61 21.8 44.36119.21 3.40£1.05
Education level | llleterate 55 19.6 40.82+19.17 2 ,520.903 3.29+1.08 2 F27.834
Literate but not graduate of any | 15 5.4 41.67£21.20 p=.000 3.25+1.04 p=.000
school 26.1 **1-2-3>4 **4>1-2-3
Primary school 73 48.9 37.22+18.03 3.630.79
Middle school and higher 137 29.33+14.32 3.9710.64
Social security There is 231 82.5 32.30£15.61 t=-3.462 3.87+0.70 U=2902.000
No 49 17.5 43.76122.02 p=.001 2.95+1.08 p=.000
Family Type Nuclear family 189 67.5 33.33+16.54 t=1.353 3.830.76 U=6510.000
Extended family 91 32.5 36.33+19.04 p=.177 3.4610.96 p=.001
Chronic disease | There is 61 21.8 30.60+14.30 t=7.349 3.9110.64 U=32.076
presence No 219 78.2 47.59+20.91 p=.000 2.99+1.09 p=.000
Living with the | Living Together 199 71.1 36.35+17.79 t=3.316 3.59+0.89 U=5500.000
patient Non-Living 81 28.9 29.28+15.45 p=.001 4.02+0.67 p=.000
Duration of 3-9mo 135 48.2 27.23£12.08 F=52.678 4.0620.47 "ka=88.319
caregiving 10-16 mo 51 18.2 28.88112.69 p=.000 3.9620.55 p=.000
17-23 mo 27 9.6 34.19+16.10 *5>1-2-3-4 3.94+0.71 *%1-2-3-4>5
24-30 mo 18 6.4 37.50£17.33 3.52+0.66
31-40mo 49 17.5 58.33+13.28 2.44+0.87

p<.001, ZBI: Zarit Burden Interview, CS: Compassion Scale, SD: Standard Deviation, F: One Way Anova, x? : Kruskal Wallis Test, t: Independent Samples t Test,

U: Mann-Whitney UTest, *LSD Post Hoc Test, ** Dunnet T3 Post Hoc Test
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Table 3. The comparison of some variables of the stroke survivors with the family caregivers’ZBl and CS mean scores

ZBI cs
Variables % X+ SD Test X+ SD Test
Age 40-61 102 36.4 30.71+16.07 t=2.644 3.9240.71 U=7061.000
62 < 178 63.6 36.37+17.86 p=.009 3.59+0.91 p=.002
Marital status Married 196 70.0 29.56+14.63 t=-6.976 3.92+0.71 U=4798.000
Single 84 30.0 45.37+£18.43 p=.000 3.23+0.96 p=.000
Education level llleterate 115 41.1 36.09+18.28 F=7.150 3.5410.95 2 .,=31.485
Literate but not graduate of | 50 17.9 40.42+17.82 p=.000 3.51+0.85 p=.000
any school *1-2-3>4 **4>1-2-3
Primary school 67 23.9 33.01116.61 3.8010.70
Middle school and higher |48 17.1 25.46111.92 4.2040.55
Employment status Employed 46 16.4 35.35+17.54 t=2.286 3.66+0.88 U=4207.000
Unemployed 234 83.6 28.98+15.93 p=.023 3.99+0.64 p=.019
Duration of stroke diagnosis | 3 mo-4 year 200 71.4 12.9840.92 F=43.444 1.09£0.18 "ka=53.967
5-9 year 46 16.4 17.43+2.57 p=0.000 0.87£0.12 p=.000
10 year < 34 12.1 22.83+3.92 *2-3>1 0.5910.04 *%1>2-3
Number of stroke event 1 160 57.1 30.93+12.81 t=4.032 3.94+0.64 U=6156.500
2¢< 120 42.9 38.81+21.36 p=.000 3.40+0.99 p=.000
Stroke type Ischemic 149 53.2 38.05+19.71 t=4.032 3.4610.93 U=6156.500
Hemorrhagic 131 46.8 30.05+13.20 p=.000 4.00£0.64 p=.000
Dependency level Total dependent 47 16.8 52.74+18.64 F=38.021 2.86+1.01 2 =17.560
Severe dependent 151 53.9 34.17415.81 p=.000 3.67+0.76 p=.000
Moderate dependent 81 28.9 23.93+8.94 *1>2-3-4 4.2740.36 * %2-3-4>1
Slight dependent 1 0.4 28.00+0.00 4.54+0.00

p<.001, ZBI: Zarit Burden Interview, CS: Compassion Scale, SD: Standard Deviation, F: One Way Anova, X, : Kruskal-Wallis Test, t: Independent Samples t Test,

U: Mann-Whitney UTest, *LSD Post Hoc Test, ** Dunnet T3 Post Hoc Test

The analyses that were conducted in this study revealed
a significant negative correlation between the family
caregivers’ care burden and compassion total scores
(r=-.786), a significant positive correlation between
the patients’” MBI independence levels and the family
caregivers’ total compassion scores (r =.607), and a
significant moderate negative correlation (p<.001)
between the family caregivers’ care burden and the
patients’ MBI independence level (r=-.607) (Table 4).

Table 4. The correlation between CS, ZBI and MBI mean scores

Variables 1 2 3
1.CS 1
2.Z8BI -0.786** 1

3. MBI (patient) 0.607** -0.623* 1

CS: Compassion Scale, ZBI: Zarit Burden Interview, MBI: Modified Barthel
Index. *Correlation is significant at the .05 level **Correlation is significant
at the .01 level.

Table 5 shows the results of the regression analysis for the
prediction of CS scores by ZBl and MBI. The variables of
care burden and dependence level showed a significant
relationship with compassion (R=.800, R?=.641, p<.001).
The care burden and dependence level variables explained
64% of the total variance in compassion. According to the
standardized regression coefficient (B), the care burden and
dependence variables were found to be significant predictors
of compassion. According to the results of the t-test on the
significance of the regression coefficients, the care burden

of the family caregivers and the dependency level of the
stroke survivors were significant predictors of compassion.
As a result, it was determined that having higher care burden
levels predicted lower compassion scores, and having a high
level of dependency in the stroke survivors predicted higher
levels of compassion in the caregivers (Table 5).

Table 5. Regression analysis of the prediction of CS scores according
to ZBI and MBI

Variables B(95%Cl) SE B t p

Constant 4.491 .146 30.679 | .000
ZBI -0.033 0.002 -0.667 |-14.480 | .000
MBI 0.017 0.002 0.449 8.136 .000

R=0.800 Adj.R2=0.641 F(2,277):247'007 p<.001. Adj.R?: Adjusted R
square, ZBI: Zarit Burden Interview, MBI: Modified Barthel Index,
t: Independent Samples t Test, B: Partial Regression coefficient, SE:
Standart Error, 8: Standard partial regression coefficient; 95% Cl:

95% confidence interval.

4. DISCUSSION

In this study, the mean ZBI scores of the family caregivers
of stroke survivors were found to be on a moderate level.
This result was similar to studies conducted with family
caregivers of stroke survivors both outside Turkey (7,20,26)
and in Turkey (5,6,31). However, there are also studies in the
literature that have provided results which differed from the
results of this study. In their study on the family caregivers of
stroke survivors, Tosun and Temel found that family caregivers
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suffered a severe burden of care (47.42+11.91) (31). The
difference between the results of this study and those of
Tosun and Temel may have stemmed from the difference
between the durations of the caregiving processes (31). In
Tosun et al’s study, the duration of the caregiving process
(60 months or more) was longer than that in this study (36-
40 months), which was considered to affect the outcome
(31). In the literature, it was stated that the duration of the
caregiving process affects the burden of care, and the burden
of care increases as this duration increases (1).

In this study, which is the first study examining compassion in
family caregivers of stroke survivors, the compassion scores of
the family caregivers were found to be moderate. In their studies
on the compassion levels of parents of children with special care
needs, Avsaroglu and Glles found the level of compassion to
be high (32). The difference between the results of the study
of Avsaroglu and Giiles and this study may be due to the fact
that the samples were different (32). While Avsaroglu and Giiles
were working with parents of children with special care needs,
this study was conducted with family caregivers who were
providing care for stroke survivors (32). Being a mother or father
requires caring for one’s children in a dedicated way. However,
it was reported that parents of children with disabilities can
consider their children’s birth as divine grace because they
are very good and compassionate (33). Additionally, the care
provided for elderly individuals is perceived as more difficult for
family caregivers, and this leads to heavy responsibilities, stress,
frustration, anger and exhaustion in family caregivers (34,35).
Moreover, the finding of the reduced compassion scores of the
family caregivers who were included in this study as the age
of the stroke survivors increased could be shown as another
finding supporting this idea.

When some demographic characteristics of the family
caregiversandtherelationships between these characteristics
and their care burden and compassion levels were examined,
care burden and compassion were found to be significantly
related to age. In this study, the family caregivers who were
51 years old or older had higher care burden levels than
those in other age groups, and their compassion scores were
lower. This result was consistent with studies in the literature
on the relationship between care burden and age (5,25,36).
However, in studies conducted in different samples, unlike
the result of this study, it was seen that as age increases,
compassion scores also increase (9,21). There are also
some other studies showing no significant relationship
between age and compassion (23,37). Education level is a
factor that affects the care burden (36,38) and compassion
of caregivers (21). In this study, the education levels of the
family caregivers were found affect their care burden and
compassion scores, and as the education levels of the family
caregivers increased, their care burden decreased, and their
compassion increased. This finding was consistent with those
of some studies in the literature that have investigated care
burden in caregivers of stroke survivors (1,39) and one study
on compassion in nurses (21). This result is important in
terms of showing that by means of increasing the level of
education, compassion may be increased, and care burden

may be decreased. Additionally, the higher the education
level of family caregivers is, the greater the financial means
of theirs and the lesser their burden of care may be. While
no significant relationship was found between family
type and care burden, a significant relationship was found
between family type and compassion. It was determined
that the family caregivers with extended families had lower
levels of compassion. While this result was similar to a study
showing that family caregivers of stroke survivors are not
affected by family type (34), it was different from studies in
which compassion was examined in nursing students (22)
and classroom teachers (37) and showed that there was no
relationship between compassion and family type.

In this study, the family caregivers without any chronic diseases
had higher care burden levels. This result differed from the
results of some previous studies (36,38). This result may be
interpreted as that those who have chronic diseases may be
strengthened while adapting to their disease, and those who
do not have any chronic disease experience more care burden
during the caregiving period by feeling under more pressure.
Additionally, in this study, like some other studies (34,38), it
was determined that the care burden levels of the family
caregivers increased as their caregiving durations increased.
On the other hand, long-term care may lead to more physical,
emotional, social and financial problems as family caregivers
are exposed to various stressors for prolonged durations
(34,40). It is thought that this may lead to a decrease in the
compassion levels of family caregivers. Therefore, by evaluating
the caregiver’s burden of care and compassion levels and by
implementing supportive interventions to reduce the duration
of the caregiving process, the caregiver’s burden of care may
be reduced, and their compassion levels may be improved or
at least prevented from increasing.

In this study, it was determined that some characteristics of
the stroke survivors such as their age, marital status, level of
education, working status, duration of stroke diagnosis, number
of strokes, stroke type and level of dependency affected care
burden and compassion. In the comparison of the results of this
study to the results of other studies in the literature where care
burden has been examined, it was seen that this study produced
similar results with regard to the survivor’s age (5,34), education
level (34,38) and level of dependency (5) and dissimilar results
with regard to marital status (8,34).

The care burden experienced during the caregiving process
may cause family caregivers to experience negative
emotions, and they may neglect their own needs and feel
less compassion in the process of time (9,10). In this study, it
was determined that as the care burden levels increased, the
compassion levels decreased. Additionally, it was found that
the compassion levels of the family caregivers significantly
predicted their care burden levels. Similar to the results
of this study, in a study which investigated compassion in
spouses who cared for Alzheimer’s patients, it was found that
compassion reduced care burden (15). Compassion enhances
the quality of care by providing individual, appropriate
and accurate care, it allows both better clinical outcomes
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for stroke survivors and improved quality of life for family
caregivers, and it causes a decrease in the rates of negative
consequences such as burnout and feelings of care burden
(16,41). Studies have shown that compassion increases the
happiness, positive thinking and positive mood of family
caregivers (42), and it has been proven that compassion is a
significant predictor of subjective well-being (43). Given that
caregivers of stroke survivors are mostly family members,
and they experience care burden, both for the health of the
family caregiver and the stroke survivor, it may be stated
that the examination of compassion and the development of
methods to increase compassion or reduce care burden are
important issues.

Another finding obtained in this study was that as the
dependency level of the stroke survivors increased, the
compassion scores of the family caregivers decreased. It was
stated that an increase in the dependency level of survivors may
cause physical and mental exhaustion in the family caregiver
by increasing the time the family caregiver devotes to care,
reducing the time devoted to their own life and responsibilities
and limiting their social life (34,40). This situation may also be
effective in lowering the compassion scores of family caregivers
of stroke survivors. Thus, it was stated that compassion may
change over time due to stress, lack of support and learned
behaviors devoid of compassion (13).

5. CONCLUSIONS

In this study, it was found that the care burden and
compassion levels the family caregivers of stroke survivors
were moderate. However, there was a negative, strong and
significant relationship between the family caregivers’ scores
of care burden and compassion. According to the results of
the study, the care burden levels of the family caregivers of
stroke survivors were effective on their compassion levels.
Therefore, in order for survivors to receive better quality care,
it is recommended to determine care burden and compassion
levels, develop studies and methods for reducing care burden
and raising compassion and investigate the matter with a
larger population for a better understanding of the issue.
Determining the care burden and compassion levels of family
caregivers of stroke survivors will contribute to improving the
health of both the family caregiver and the stroke survivor.

This research had several restrictions. First off, the results
cannot be applied to people outside of the tiny sample size
used and one health center. Second, because the study was
conducted in a clinical setting, it cannot be used to judge the
care provided at home. This restriction could be removed by
conducting comparable research in the home setting and
reevaluating the results.
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ABSTRACT

Objective: Considering that atherosclerosis and Achilles tendon thickening share common mechanisms, the aim of this study to reveal the
relationship between Achilles tendon thickness (ATT) and carotid in-stent restenosis (ISR).

Methods: In this study, 89 patients who had carotid stenting for carotid artery disease at our institute between 2016 and 2020 were
included. Subjects were divided into two groups as restenosis (+) and restenosis (-) based on the ultrasonographic and/or angiographic
findings. The development of 50% or more restenosis in the carotid stent was defined as ISR. Bilateral ATT was measured for all patients
who satisfied the inclusion criteria.

Results: In our study, 16 (17.9%) patients constituted the restenosis group and 73 (82%) the no-restenosis group. ATT values were similar
between groups (4.910.8 vs 4.7+0.6, p=.27). However, in the marginal effect graphic, it has been demonstrated that the probability of carotid
stent restenosis increases with the increase in the mean ATT. The probability of restenosis was 14% when the mean ATT value was 4.16 mm
(mean — 1 SD) and the probability of restenosis was 22% when the mean ATT value was 5.36 mm (mean +1 SD).

Conclusion: No significant difference was found in ATT between the restenosis and no-restenosis group, however, the probability of
restenosis increased with increasing ATT. In addition, ultrasonographic measurement of ATT is an easy, inexpensive and safe method that
can be used to identify patients at high risk for carotid stent restenosis.

Keywords: Carotid artery disease, carotid stent restenosis, Achilles tendon thickness, atherosclerosis, cerebrovascular disease

1. INTRODUCTION

to the neck, type of stent used, and residual stenosis after

Advances in catheter-based techniques have allowed CAS are the most important risk factors (6).

symptomatic carotid artery patients and asymptomatic
patients at increased risk of stroke to be treated with
results similar to conventional carotid endarterectomy.
Carotid artery stenting (CAS) is an alternative to carotid
endarterectomy (CEA). Despite advances in stent technology,
carotid in-stent restenosis (ISR) continues to occur at a rate
of approximately 10% (1-3).

Two important mechanisms have explained the development
of carotid restenosis. Early carotid restenosis that develops
within 12 months after the procedure is associated with neo-
intimal hyperplasia (7,8). As a result of the force applied
by the stent to the vessel wall, there is smooth muscle and
fibroblast migration from the media layer to the intima in
response to the damage to the intima layer. Activation of
platelets and lymphocytes causes the release of cellular
mediators. These mediators result in smooth muscle cell
and collagen matrix proliferation, resulting in neointimal

Restenosis can be defined as measuring the degree of
recurrent stenosis 250% (moderate) or 270% (severe) in the
treated artery (4). While half of the cases are seen in the
first 6 months, data on stent restenosis are limited in long-

term follow-ups (5). Female gender, advanced age, diabetes
mellitus (DM), hyperlipidemia, smoking, history of radiation

hyperplasia. Damage from stenting causes a more severe
reaction compared to angioplasty (9,10). Carotid restenosis
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that developed after 12 months after stenting was associated
with progressive neo-atherosclerosis (11).

Achilles tendon thickness (ATT) has been identified as an
independent predictor of coronary artery disease (CAD)
and atherosclerosis (12—16). Especially in patients who are
genetically predisposed to hypercholesterolemia, lipid and
connective tissue accumulation occurs in the extracellular
matrix of tendons. Lipid deposition in tendons appears
clinicallyasatendonxanthomaandis oftenseeninthe Achilles
tendon. The initial form of xanthomas is the thickening of the
tendon. This is not usually reflected in the clinic, but can be
viewed via ultrasonography or magnetic resonance imaging
(MRI). In fact, xanthomas are accumulations of lipid-laden
macrophages (foam cells) in the tendon matrix. Xanthomas
and cardiovascular diseases, beyond being related to each
other, share common pathophysiological mechanisms (17).
The purpose of this study was to examine the relationship
between ATT and carotid stent restenosis.

2. METHODS

In this study, 89 patients who had carotid stenting for carotid
artery disease at our institute between 2016 and 2020 were
included. The study was constituted in accordance with the
Declaration of Helsinki and protocol of study was approved by
own ethics committees of our institution. The patients who
signed the informed consent form were included in our study
population. The patients with severe stroke sequelae that
cannot be mobilized, Achilles tendon rupture, foot deformity
that may affect image quality, a history of amputation owing
to peripheral artery disease, rheumatoid arthritis, ankylosing
spondylitis, Achilles tendinitis or tenosynovitis, bursitis,
tuberculum attriticum, and Achilles patients with conditions
that will affect the thickness of the Achilles tendon, such as
tendon surgery were excluded.

2.1. Measurement of Achilles Tendon Thickness

Bilateral ATT was measured for all patients who satisfied the
inclusion criteria. The measurement of thickness and width
of the Achilles tendons of the patients was performed blindly
by an experienced radiologist. A high-resolution B-mode
ultrasonography device (Hitachi Medical Systems — HiVision
Preirus) with a 7 MHz linear probe was used in measurement.
The Achilles tendon was imaged with the patient lying prone
(prone position) and ankles extended from the examination
stretcher(Fig. 1(A)). The ankle was slightly bent by 90 degrees
to increase the contact between the probe and tendon (Fig.
1(B)). The thickness and width of a tendon; they measured
bilaterally by taking the mean of three measurements at
the medial malleolus level in transverse scans above the
tuber calcaneus insertion site, and the mean values were
taken (Fig. 1(C),1(D)).Ultrasonographically measured ATT
and Achilles tendon width (ATW) were measured as right
and left for both extremities, mean values were obtained
by summing the right and left measurements and dividing
them into two. Average measurements were divided by body

surface area (BSA) and average Achilles tendon thickness and
width were indexed. BSA was calculated using the formula
BSA = 0.007184 x Height®?* x Weight®4?>,

2.2. Carotid Duplex Ultrasonography (DUS)

The primary outcome of our study was carotid stent restenosis.
The development of 50% or more stenosis in the stent is
defined as stent restenosis (18). In the Radiology and Imaging
Center of our hospital, Peak Systolic Velocity (PSV) and B Mode
imaging are used in the grading of carotid stent restenosis.
As described by Setacci et al., gradients above 3 m/s were
defined as significant restenosis (18). Carotid Doppler USG
was performed on the patients at the 1st and 6th months,
1st year and then annually after CAS, and it was evaluated
whether there was an ISR. Patients diagnosed with restenosis
ultrasonographically were confirmed by angiography.

2.3. Statistical analysis

The distribution of numerical data was evaluated with
a histogram and Shapiro-Wilks test. Numerical baseline
characteristics were evaluated by the Mann-Whitney-u test
and independent t-test, and according to the distribution of
variables, categorical ones were evaluated by the chi-square
test. Normally distributed numerical variables were expressed
as meantstandard deviation, and categorical variables were
expressed as absolute numbers and percentages. A p value of
<.05 was identified as significant. For carotid stent restenosis,
which is the main outcome, the Achilles tendon thickness
parameter, which is the parameter we are interested in, was
added to the regression model, except for the parameters taken
in previous studies (variables such as age, gender, creatinine).
The predicted probability model was checked for the best
explanatory model. In addition, the explanatory feature of
Achilles tendon thickness was shown with the marginal mean.

3. RESULTS

89 patients who underwent CAS due to carotid artery
disease were enrolled in our study. In the study population,
restenosis was found in 16 (17.9%) patients. The mean age
of the study population was 65.9+7.2 years. Comparisons of
clinical, demographic and laboratory features according to
the presence of restenosis are shown in Table 1. Variables
such as age, DM, hypertension (HT), CAD, lower extremity
peripheral arterial disease, smoking, statin use, low or high
dose statin use were similar between groups. The association
between thickness and width of the Achilles tendon and
carotid stent restenosis, is shown in Table 2. When the right
ATT measurements were 5+0.9 mm in the restenosis group,
it was 4.8+0.6 mm in the non-restenosis group (p=.21). When
the left ATT was 4.8+0.7 mm in patients with restenosis, it
was 4.7+0.6 mm in patients without restenosis (p=.41).
The mean ATT values were 4.9+0.8 mm and 4.7£0.6 mm in
patients with restenosis and without restenosis, respectively.
There was no remarkable difference between the groups
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(p=.27). In addition, ATT was indexed to BSA but, results
were similar between restenosis and no-restenosis groups
(2.6£0.5 mm/m2 vs 2.5£0.4 mm/m2, p=.37, respectively).
Additionally, measurements of Achilles tendon width did not
differ between groups.

Table 1. Comparison of clinical and laboratory characteristics
according to the presence of restenosis.

Restenosis  Restenosis All p

Variables (-) (+) patients value
(WBE)) (N:16) (N:89)

Age, year 65.7+7.2 66.6+7.7 65.9t7.2 | .64
BMI, kg/m? 27.8+4.06 28.2+4.40 | 27.8+4.1 .80
BSA, m? 1.9+0.2 1.9+0.2 1.9+0.2 .97
DM, n (%) 31.0(42.5) | 7.0(43.8) |38.0(42.7)| .92
HT, n (%) 63.0(86.3) | 11.0(68.8) | 74.0(83.1)| .089
HL, n (%) 52.0(71.2) | 14.0(87.5) |66.0(74.2)| .178
CAD n (%) 55.0(75.3) | 12.0(75) |67.0(75.3)| .97
Smoking, n (%) 42 (57.5) 8(50) 50(56.2) | .58
Peripheral artery 16 (21.9) 4(25) 20(22.5) | .079
disease, n (%)
Statin therapy, n (%) .95
Not using 25 (34.2) 6 (37.5) 31(34.8)
Low dose 27 (37) 6 (37.5) 33(37.1)
High dose 21(28.8) 4 (25) 25 (28.1)
Total cholesterol, mg/dI 168 +44 182157 17146 .26
HDL cholesterol mg/dl 44411 46111 45411 .57
LDL cholesterol, mg/dl 91438 10347 93+40 .25
Triglyceride, mg/dl 164487 164461 164+82 .99
Creatinin, mg/dl 1.2+1.1 1.1+0.4 1.241 .75
CRP, mg/L 8.2425 7.548.9 8.1+23 .90
Albumin, g/dI 618.1 4.2+0.5 5.617.4 .38
WBC, 10°/uL 8.612.6 7.4£1.1 8.4+2.4 .08
Neutrophil, 10°/uL 5.242.3 4.7+0.8 5.1+2.2 .38
Lymphocyte, 10°/uL 2.340.8 1.8+0.6 2.2+0.7 .02
Hemoglobin, g/dI 13.5+2.1 12.842.3 13.4+2.2 .25
Platelet, 10°/pL 267175 244163 263173 .26

BSA, body surface area; BMI, body mass index; DM, Diabetes mellitus; HT,
Hypertension,; HL, hyperlipidemia; CAD, Coronary artery disease; HDL, High
Density lipoprotein; LDL, low density lipoprotein; CRP, C-reactive protein;
WBC, white blood cell.

Table 2. Comparison of Achilles tendon thickness and Achilles
tendon width according to the presence of restenosis.

Variables Restenosis (-) Restenosis (+) All patients p
(WRE)] (N:16) (N:89) value
Right ATT, mm 4.810.6 510.9 4.810.7 21
Left ATT, mm 4.7+0.6 4.8+0.7 4.7+0.6 A1
Mean ATT, mm 4.710.6 4.9+0.8 4.810.6 27
Mean ATT 2.5£0.4 2.610.5 2.5£0.4 .37
index, mm/m?
Right ATW, mm 16.3+2.1 17+2.5 16.5+2.2 .26
Left ATW, mm 16+1.8 16.1+2.7 1612 74
Mean ATW, 16.1£1.9 16.612.5 16.212 A4
mm
Mean ATW 8.5¢1.3 8.7+1.4 8.5+1.3 .61
index, mm/m?

ATT, Achilles tendon thickness; ATW, Achilles tendon width.

The distribution of ATT values in subjects with and without
restenosis is shown in Figure 2. After correcting for age, the
probability of restenosis was 14% when the mean ATT value
was 4.16 mm (Mean-1 SD), while the probability of restenosis
was 22% when the mean ATT value was 5.36 mm (mean + 1SD)
(Table 3). This value suggests that ATT may be associated with
the possibility of restenosis. The marginal effect graph showing
the relationship between ATT and the probability of restenosis
is shown in Figure 3. In this graph, when the ATT value is 5.7
mm, the probability of restenosis is 25%, when the ATT value
is 6.8 mm, the probability reaches 37.5%.

Table 3. Mean Achilles tendon thickness and probability of
restenosis.

ATT Probability of restenosis  Standard error

Mean -1 SD 4.16 0.14 0.05
Mean 4.76 0.18 0.04
Mean +1 SD 5.36 0.22 0.06

SD, standard deviation; ATT, Achilles tendon thickness.

Figure 1. Position of patient and probe in Achilles tendon
thickness measurement. (A). Achilles tendon imaging was
performed with the patient prone position and ankles extended
from the examination stretcher. (B). To facilitate contact between
the probe and the tendon, the probe was positioned by bending
the ankle slightly by 90 degrees. (C). Measurement of Achilles
tendon thickness (5.3 mm) and width (15.8 mm) in transverse
section. (D). Achilles tendon ultrasonography of a patient with
familial hypercholesterolemia and stent restenosis on carotid
DUS. The thickness (8 mm) and width (23.5 mm) of the Achilles
tendon have increased, the fibrillar structure of the tendon has
deteriorated, and a type 3 sonographic pattern with nodular
xanthomatous appearance is observed.

Clin Exp Health Sci 2024; 14: 393-398

DOI: 10.33808/clinexphealthsci.1320825



Achilles Tendon Thickness and Instent Restenosis

| Original Article |

6 ~
=
5 =222 fnean =
< P [ °2®]
4 -
3 L 1 1
0 1
=73 . =16
=) Restenosis "~

Figure 2. Bar graph showing the distribution of mean ATT values
with standard error in patients with and without restenosis.
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Figure 3. Marginal effect plot showing the relationship between
the mean Achilles tendon thickness (ATT) and the probability of
restenosis (P).

4. DISCUSSION

ATT, which shares common mechanisms with atherosclerosis,
has been identified as an independent predictor of CAD and
atherosclerosis (12,13,15,17). In present study, we revealed
that mean ATT values were similar in subjects with and
without restenosis. However, according to marginal effect
graphic (Figure 3), the probability of carotid stent restenosis
may tend to be increased when the ATT level increased.

Identification of predictors of ISR is clinically important.
However, there is no study in the literature determining the
relationship between carotid ISR and ATT, hence our study
is the first. The association of ATT with restenosis has been
attributed to atherosclerosis, but the relationship of ATT to
neo-intimal hyperplasia is unclear.Perhaps this uncertainty
can be investigated in more comprehensive and larger
studies. Our findings showed that the right, left, mean
ATT and mean indexed ATT were not different in patients
with and without restenosis. However, the probability
of carotid stent restenosis increased with the increase in

mean ATT (Figure 3). It might suggest that ATT value may be
associated with carotid stent restenosis. Currently, several
studies have evaluated the association between ATT and
carotid artery disease. A previous study revealed that a
remarkable correlation occurred between ATT and carotid
intima media thickness in patients diagnosed with familyal
hyperlipidemia (19). In another study, ATT was identified as
an independent predictor of atherosclerosis in carotid artery
(20). ATT, which was discovered that it has a relationship with
carotid plaque burden, was found significantly increased in
patients with carotid stenosis. It has been discovered that
when ATT reaches to 35.07 mm, predicting the presence
of atherosclerotic plaques in the carotid arteries might be
possible (sensitivity: 68.3% and specificity: 62.5%) (20).
Similarly, the mean ATT value of 89 patients who underwent
CAS in our study was measured as 4.76 mm. At this value,
the probability of carotid stent restenosis was 18% with a
standard error of 0.04. With an increase in this value, the
probability of restenosis increases. Although a cut-off value
for ATT required for restenosis is not clear in the literature,
these results suggest that the Achilles tendon must reach a
certain thickness for restenosis to occur.

Several studies evaluated the relationship between ATT and
CAD (12-15,21,22) in literature. In our study, 67 (75.3%)
patients were diagnosed with CAD and 12 (75%) patients
with carotid stent restenosis had CAD. CAD was more
widespread in patients with increased ATT, and also they have
more left main coronary artery (LMCA) disease and more
advanced and/or vulnerable plaque structure (14). Thus, it
has been claimed that ATT may be a marker to identify high-
risk patients. Hirobe et al. reported that ATT was thicker
in patients diagnosed with familial hyperlipidemia with
CAD than without CAD (22). ATT was found to be higher in
diabetic patients and patients with a Syntax score >23, in
a study included patients who underwent percutaneous
coronary procedure (12). It has been also discovered a linear
relationship between tendon xanthomas and coronary
calcium score (15). These studies demonstrated that ATT is
an independent predictor of CAD and atherosclerosis.

ATT is a clinical marker to identify patients who have a high
risk for cardiovascular diseases and elevated LDL cholesterol
levels (23). A few studies showed that tendon xanthomas
regress after drugs such as statin, ezetimibe, and PCSK-9
inhibitors are used in the treatment of hyperlipidemia
(24,25). As we showed in our study, while the increase in
the mean ATT value increases the probability of restenosis,
when we think in the opposite direction, it seems possible
to decrease the probability of restenosis with the decrease
in the mean ATT value. Reducing Achilles tendon thickness
with lipid-lowering therapy might be an affective method
to reduce the possibility of restenosis. Nonetheless, the
relationship between the use of lipid-lowering therapy and
the possibility of restenosis could not be demonstrated in
our study. The small size of patient population and the low
persistence on statin therapy might make the clinical impact
of statin therapy uncertain.
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Recently, also a relationship between ATT and, diabetes,
hyperuricemia,obesity has been revealed (26). In particular,
ATT has been associated with diabetes in many studies
(26,27). It is well known that DM is also a risk factor for
carotid stent restenosis. This association can be attributed
to diabetes being a strong predictor of atherosclerosis.
Interestingly, significant difference was not occured between
DM and restenosis in our study.

In diabetic patients, ATT has increased in male patients with
retinopathy or neuropathy compared to the group without
these complications (26). When the relationship between
DM, HT or obesity and ATT was evaluated, no significant
difference was found in our study. This results can be
explained by the fact that our patient group consists of very
high-risk patients. However, the examination of the ATT is
important in determining the high-risk group that will be
exposed to the complications of diabetes (26).

Consequently, ultrasonographic measurement of ATT is an
easily accessible, inexpensive and applicable method to
determine the high-risk group for carotid stent restenosis.
Our study has some limitations: 1) In our small sample group
with very high cardiovascular risk, DM and multiple drug use
may have affected ATT; 2) The single-center design of our
study may prevent the generalization of the study results;
3) Evaluation with Doppler USG and B mode requires user
experience, in our study, the measurements were made
blindly by a radiologist. If the measurements were made
blindly by two different users, more reliable results could be
obtained.

5. CONCLUSION

To our best knowledge, our study is the first single
institutional study evaluated the association of ATT with
carotid stent restenosis. No significant difference was
found in ATT between the restenosis and the no-restenosis
group. However, the probability of restenosis increased with
increasing ATT. In addition, ultrasonographic measurement
of ATT is an easy, inexpensive and safe method to identify
patients at increased risk for carotid stent restenosis. Further
large-scale multicenter studies are required to accept
ATT, which is considered a marker of atherosclerosis, as a
predictor of carotid stent restenosis.
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ABSTRACT

Objective: Because of early sexual activity that starts in adolescence, critical problems such as unwanted pregnancies arise. The aim of this
study was to examine the experiences of female adolescents in decision making, accessing, and maintaining contraception.

Methods: The study was conducted as a case study with a phenomenological design and a qualitative approach. The study included
adolescents who had contraception experience and were present in the gynecology clinic(s) of the hospital to receive any care service.
Participants (n=22) was selected through purposive sampling. Semi-structured in-depth interviews were conducted, transcribed, and
analyzed using the approach, content, and descriptive analysis.

Results: Through the analysis of in-depth interview data with female adolescents examining their experiences related to contraceptive
method use, four themes were identified: “reasons for using and deciding on pregnancy prevention methods, accessibility to pregnancy
prevention methods, experiences during the use of pregnancy prevention methods, and continuity of pregnancy prevention method use.”

Conclusion: In this study, it was determined that female adolescents faced some difficulties in deciding on, accessing, and maintaining
contraceptive methods. In this context, units such as youth centers where adolescents can apply can be established. Unwanted pregnancies

Keywords: Adolescents; contraception; reproductive health; safe sex

-

can be prevented by regulations regarding the provision of counseling and contraceptive services to adolescents.

J

1. INTRODUCTION

Adolescence is a period when the normal growth and
development of both sexes accelerate, and reproductive and
sexual health needs emerge (1). It is defined by the World
Health Organization (WHO) (2021) as the period between
the ages of 10 and 19 years. Serious problems related to
reproductive health arise (i.e., unwanted pregnancies)
because of early sexual activity linked to the development of
sexual identity during adolescence (3,4). In this context, it is
critical to examine the experiences of adolescents regarding
the contraceptive methods (CM) they use to prevent
unwanted pregnancies.

One of the United Nations’ sustainable development goals
related to health is to ensure universal access for individuals
around the world to sexual and reproductive health (SRH)
services, including family planning, information, education,
and integration of RH, by 2030(1). The WHO (2021) reported
that every year 21 million girls aged 15-19 and 2 million girls
under the age of 15 experience pregnancy and approximately
16 million adolescents aged 15-19 and 2.5 million adolescents
under 16 years of age give birth in developing regions (2). It is

estimated that most of these pregnancies and births are not
planned or desired by these adolescents. According to 2018
data, the fertility rate among adolescents in Turkey tends to
decrease, but the birth rate in the 15-19 age group is 17 per
thousand, whereas the overall birth rate is 14.3 (5). These
results indicate that there is a significant unmet need among
adolescents regarding their access to CM and necessitate
knowing more about their experiences about contraceptive
use.

In addition to social barriers related to the use of CM,
adolescents experience problems related to access and
finances. Studies indicated that most adolescents (52%)
found contraceptive methods too expensive (6), CM and
free methods offer reduced unwanted pregnancy rates (7),
and the cost was an obstacle for contraceptive use for a
significant portion of adolescents (23%) (8). Adolescents are
exposed to maternal deaths and permanent health problems
because of the increased rate of miscarriages and abortions
in unsafe conditions linked to inadequate contraceptive use
(1,2). Moreover, adolescent pregnancy has many negative
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social and economic effects on girls and their families. These
girls and their families may be subject to social stigma or
rejection. Serious problems such as dropping out of school,
lack of opportunities for work and economic independence,
and exposure to violence are especially common among
young girls who become pregnant (2,9).

Several studies have addressed the experiences of
adolescents related to the use of CM. These studies
reported that adolescents had concerns about the side
effects because of the lack of proper knowledge about CM
(10), had difficulties in accessing contraception methods
(11), obtained contraceptives from pharmacies (12), and
used condoms primarily to prevent pregnancy rather than
to prevent sexually transmitted infections (STI) (13). It was
found in some studies that unmarried young people were
not able to plan and were not ready to use modern CM
before each sexual intercourse (14) and encountered several
systemic and interpersonal barriers in accessing SRH services
(15).

Studies on the use of CM in Turkey were mostly conducted
with married women aged 15-49, focused on the method,
and were quantitative (16,17). There is a need for qualitative
studies that can reflect Turkish cultural characteristics
and provide more comprehensive information about the
experiences of adolescents regarding the use of CM. It is
expected that the information obtained from such studies
will reveal the cultural and structural characteristics related
to the experiences of adolescents regarding contraceptive
use, contribute to the quality of health services, and improve
the physical and mental health of the youth and their
socioeconomic well-being. Thus, the aim of this study was to
examine the experiences of female adolescents in decision-
making, accessing, and maintaining contraception. The
research questions were as follows:

(2) What are the reasons for adolescents to use
contraception and make decisions?

(2) How do adolescents access contraceptive methods?

(3) What are the experiences of adolescents with the
use of contraceptive methods?

(4) What is the
contraceptive methods?

continuity of adolescents on

2. METHODS

2.1. Research Design

The study was conducted as a case study with a
phenomenological design and a qualitative approach.
Phenomenology is a perspective that form the basis of
qualitative research. Qualitative phenomenological studies
allow for a detailed understanding of human experiences
by examining the underlying hidden realities and causes in
the natural environment (18). The study was conducted as

a qualitative case study using a phenomenological design in
accordance with the COREQ guidelines.

2.2. Participants and Setting

There is no set rule for sample size in qualitative research. The
sample size may vary according to the qualitative research
approach, the diversity of the selected sample, and the
participant’s ability to provide sufficient information. When
the answers received from the participants begin to repeat,
the interviews can be terminated assuming that the data has
reached sufficient saturation (18).

Data collection was carried out in gynecology and obstetrics
clinics of any public hospital in Izmir between May 2020 and
December 2020. Twenty-seven female adolescents, who
were determined by the purposive sampling method, were
invited to the study, but five of them did not agree to be
interviewed. Data collection continued until the responses
started to repeat and was completed with the participation
of 22 female adolescents. Voluntary female adolescents who
were 19 years of age or younger and had experience with
contraceptive methods wereincludedinthe studysample.The
reasons for the presence of the female adolescents included
in the sample group in the hospital were not questioned, and
the participants were interviewed about their contraception
experience in accordance with the purpose of the study.
However, adolescents who stated that they were diagnosed
with any physical or mental illness and did not speak Turkish
were excluded from the study. Adolescents who agreed to
participate in the study were interviewed in a quiet and
comfortable room at the hospital for approximately 30/40
min. All interviews were completed in a single session, and
there were no repeated interviews. Written and verbal
consent was obtained from all participants.

2.3. Data collection tools

The research data were collected using a semi-structured
form consisting of open-ended questions prepared by
the researchers based on the literature on the subject
(3,4,6,10,14,17).

The form included the following: Section 1 (descriptive
characteristics): age, marital status, education, and number
of pregnancies. Section 2: Adolescents’ experiences with
contraceptive method use. To ensure the content validity
of the interview form, the opinions of experts (five people)
experienced in qualitative research were taken and
rearrangements were made in line with the suggestions
made. To improve the comprehensibility and applicability of
this form and to ensure the standardization of the interview,
a pre-application was conducted with five people and the
interview form was finalized. The data collected through the
pre-application were excluded from the analysis.
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2.4. Ethical Considerations

Ethics approval was obtained from Aydin Adnan Menderes
University Health Science Faculty Non-Interventional
Research Ethics Committee (Date: 26.08.2019; Number
of approval: 2019/051). The research was conducted in
accordance with the principles of the Declaration of Helsinki.

2.5. Procedure

In the research group of this study, there were two female
researchers, a professor and a doctoral lecturer who were
experienced in the field of midwifery. Both researchers have
taken qualitative research courses and have experience
in this field. The first researcher has previous experience
as a counselor in long-term family planning. The second
researcher has conducted a qualitative research course and
has published numerous studies.

First, they were informed about the research, and oral and
written consent was obtained from the adolescents who
agreed to participate in the research. Participants were
assured that they could stop the interview at any time and skip
any questions they did not want to answer. Participants were
assured that their identity information would not be disclosed
in the study results. The privacy and confidentiality of the
meeting room has been meticulously ensured. Individual
interviews were conducted in a quiet and convenient room
in the hospital. Documentation of the data was carried out
in a special room. The documentation was shared only with
qualitative researchers. Research data were stored on the
personal computer of the first researcher and protected with
a password. Written data were kept in a secured cabinet in a
safe room with no access to others. Interview records will be
deleted after they have been documented.

2.6. Statistical Analysis

Descriptive data obtained from the questionnaire forms
were reported numerically. In the analysis of the data,
the voice recordings of the women were converted into
a text word by word; a raw data document was created in
Microsoft Word. The data obtained from the interviews were
analyzed through content analysis. In this analysis, women’s
responses were coded in line with the research objectives.
Categories were created by considering the similarities,
differences, and relationships of the codes and were placed
in the determined categories. The adolescents were asked
to evaluate whether these codes, categories, and themes
corresponded to their own views (AD, ZK). Sentences were
used as the unit of analysis. Qualitative data were then
quantified by determining how often each category was
repeated (frequency). No statistical program was used for
the analysis of qualitative data. Support was received from a
competent faculty member in the field of qualitative research
in coding and analyzing the data and preparing the research
report. None of the participants gave any negative feedback,
and the results were confirmed. For reliability, the coefficient

between coders (2 people) was calculated and obtained as
0.80 (18).

3. RESULTS

The female adolescents included in this study were between
the ages of 16 and 19 years. Ten participants had eight years
or more of education, 14 of them had less income than
their expenses, four were students, nine were in an official
marriage, and four were in an unofficial (religious) marriage.
Twelve participants had children, four had spontaneous
abortions, and two had induced abortions. For contraception,
seven participants used condoms; four had intrauterine
devices (IUD); four used combined oral contraceptives (COC);
three used the coitus interruptus method; and four used
injections (Table 1).

We identified four main categories based on the qualitative
analysis: 1) reasons for female adolescents to use the
contraceptive method and to decide; 2) female adolescents’
access to CM; 3) experiences of female adolescents during
the use of CM; 4) continued use of female adolescents to CM.
The data analysis yielded several developed meanings and
subthemes (Table 2).

Table 1. Participants characteristics

Number of
Participants (N=22)

Characteristic

Age range

16-17 10
18-19 12
Education

<5 years 5
6-12 years 16
> 13 years 1
Income expense status

Income less than expenses (bad) 14
Income equal to expenses (medium)

Income more than expenses (good) 1
Marital status

Official Marriage 9
Religious Marriage

Single 9
Family planning method

Modern method 19*
Coitus Interruptus 3

*(Condom (n=7), IUD(n=4), COCP (n=4), Injection(n=4)

3.1. Theme. 1: reasons for female adolescents to use the
contraceptive method and to decide

It has been determined that the advice of health workers
and friends is important during decision-making and use of
the contraceptive method by adolescents participating in the
research. Some statements on this subject were as follows:
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“I got married when | was 15. We met when we were at
school; he was older than me, and he always came [to
us] after school. We in 2-3 months. | was a child when |
.7 (A12)

“..When | took the baby to the family physician for a
checkup, they told me, ‘The breastmilk does not protect
you [from pregnancy], let’s get you an injection.”. | had the
injection because | afraid of getting pregnant. My mother
young like me and gave birth to us one after the other. I'm
afraid I'll end up like her.” (A15)

Table 2. Main and sub-theme

Main theme Sub-theme

Contraception

Being underage

The decision-making process
Accessing the contraceptive
methods

Not being able to access the
contraceptive methods
Social life

Personal experience

Feeling uncomfortable

Peer experience

Continuity to contraceptive
methods

Lack of information/
incorrect information

Social status

Reasons for female adolescents to use
the contraceptive method and to decide

Female adolescents’ access to
contraceptive methods

Experiences of female adolescents
during the use of contraceptive methods

Continued use of female adolescents to
contraceptive methods

3.2. Theme 2: Female adolescents’ access to contraceptive
methods

In this study, it was determined that some adolescents could
not easily obtain CM, and they had important economic
and social problems. It has been determined that some of
them are purchased from public or private institutions and
pharmacies. However, it has been determined that those
who use oral contraceptives for medical reasons can easily
obtain them.

“...I went to a private physician and had it fitted. | bought
my coil [IUD] from the pharmacy myself. | pay for the coil
[IUD], and I pay the physician to get it fitted. Then | went
to the physician to get it checked, so everything costs
money..."” (A2)

“When | stay with my family, | am afraid that | will be
caught. Because | also saw that my mother had the pills.
| take [the pills] in secret; other than that, there is no
problem; | am quite comfortable.” (A20)

3.3. Theme 3: experiences of female adolescents during the
use of contraceptive methods
In this study, it was determined that some adolescents

encountered some side effects specific to the contraceptive
method they used, but they were still satisfied. Some

adolescents also declared that spousal/partner harmony is
important. In addition, some adolescents explained that it is
difficult to take pills every day because they live with their
families. Some statements on this subject were as follows:

“..it hurt with the condom. | used to ask [my partner]
to [ejaculate] outside, but that wasn’t always the case
either. Of course, | was afraid that | would get pregnant.
My baby is still young; there is no financial security, and
we live with my mother-in-law...” (A10)

“...My husband first told me not to get the IUD, he said
he heard that it would hurt him, but | didn’t listen to him.
He’s enjoying himself; I'm suffering. Those at the health
center said it would not hurt him. | am well satisfied.”
(A13)

3.4. Theme 4: continued use of female adolescents to
contraceptive methods

In the study, a significant portion of the adolescents stated
that they wanted to continue using the method they used.
Some adolescents also stated that they received information
from various sources or health workers through their own
efforts. Some statements on this subject were as follows:

“I'm going to change [the method | use], I'm going to
have an IUD installed to be sure. Even if he doesn’t come
to the health center, | wait a little bit; | will even go to
the private... “Because | don’t want to have children
anymore.” (A3)

“... the physician told me to use it for a year. They said
I could have children after that if | want, but | say | will
take them for at least two years. At least | should be 20.
Of course, we must have children; | will stop using then
[when | am ready to have children].” (A14)

4. DISCUSSION

In this study, in-depth interviews were conducted with 22
female adolescents in a phenomenological design with a
qualitative research approach to examine their experiences
regarding the use of CM. Significant data were obtained
regarding the descriptive characteristics of these adolescents
and their experiences with the use of CM. These data
may reflect some basic characteristics of adolescents and
contribute to the development and delivery of health services
that can be offered to those who need to use CM.

Some participants stated that they did not want to get
pregnant, were single, and used CM because they were
afraid of becoming pregnant and ending up like their mother.
WHO reported that the rate of contraception use among
adolescents varies between 42% and 68% in Latin American,
European, and Asian countries and between 3% and 49%
in African countries (19). In addition, it has been reported
that 19% of young women in developing countries become
pregnant before reaching the age of 18, more than 15 million
girls between the ages of 15 and 19 give birth each year, and
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40% of unsafe abortions worldwide involve adolescents (20).
Other research has reported that women use modern CM
to prevent unwanted and unplanned pregnancies (9,21-23).
Accordingly, it can be said that there is a need for CM because
of the prevalence of sexual activity among adolescents.

Some of the participants in this study stated that midwife/
doctor’s advice during pregnancy/birth influenced their
decision to use CM, whereas the recommendation of their
friends in social environments was influential for others.
Studies have indicated that friends and relatives (23,24),
healthcare personnel (13,21), education given in schools,
and radio-television broadcasts are influential in SRH issues
(23,24). A study examining the use of modern contraceptives
after giving birth and related factors in Ethiopia reported
that postpartum counseling was influential in deciding on
the use of CM (22). These findings indicate that providing
detailed information about contraception methods is an
important factor in the continued use of contraception, and
it is necessary to expand the availability of safe, effective,
and continuously accessible services and to create relevant
training programs, especially for healthcare personnel.

In this study, only some adolescents indicated that they could
buy CM from public health institutions. Many of them had
difficulty in obtaining CM because they had to obtain it from
private health institutions, pharmacies, or markets for a fee;
some had difficulty because they were embarrassed. Those
who used oral CM for medical reasons stated that they could
easily obtain them. The Turkish Demographic and Health
Survey, which is the most comprehensive study conducted
in Turkey on this subject, reported that a significant portion
of women (36%) obtained contraception methods through
purchasing (25). Goodman et al. reported that free access to
contraceptive counseling and methods reduced unwanted
pregnancy rates (7). Other studies on the subject reported
that participants found contraceptives too expensive and
that the cost prevented the use of contraceptives (6). A study
conducted by Bloomberg School of Public Health through
the examination of demographic and health data from more
than 40 countries reported that RH services for adolescents
might be limited due to the feeling of shame and fear of
stigmatization and violence if the relatives/acquaintances
determine about receiving such services (26). It has also
been reported that there are serious problems among
the young who experience pregnancy, such as dropping
out of school, lack of work opportunities and economic
independence, and experiencing more violence in the future
(2,9). A study conducted in Ghana also reported that social
stigma is an important obstacle to the use of CM (27). A study
conducted in Kisenyi reported that most of the adolescents
were not satisfied with the fact that RH services were based
on a health institution (28). These findings indicate that the
provision of services related to CM in a nonjudgmental, free,
and accessible manner to adolescents may contribute to the
prevention of adolescent, maternal, and neonatal health
problems.

In this study, some adolescents expressed experiencing
discomfort specific to the contraceptive method they
used but were still satisfied, while others emphasized the
importance of the cooperation of spouse/partner. Other
studies examining the same issue in Turkey have also
reported that women experience various problems related
to the CM they use and that their spouse/partner’s opinion
is important in the use and preference of a method (17,29).
Similarly, previous studies reported that the side effects were
“very important” in the participants’ preference of CM and
that they were worried about side effects such as weight
gain, acne, and migraine (4,10). In another study, it was
reported that women who were given more comprehensive
information about the method more frequently continued
to use the method without quitting (30). These findings
indicate that the side effects that may develop due to the
method and the spouse/partner’s opinion are important
factors in choosing a contraceptive method. During the
delivery of reproductive services to adolescents, healthcare
professionals’ consideration of both sexes and informing
them about the side effects that may develop due to CM may
help increase the acceptability and continuity of the method
used.

In this study, most of the adolescents stated that they wanted
to continue with the method they used and that they learned
about the contraceptive method on their own, while some
stated that they received help from healthcare professionals.
In a cohort study examining the relationship between
the quality of contraceptive counseling and continuity of
contraceptive use in Pakistan and Uganda, it was reported
that the rate of continuing the method (64% in Pakistan
and 80% in Uganda) was higher in women who were given
more comprehensive information than in the control group
(30). Another study reported that individuals who received
comprehensive information about CM were less likely to
change to a modern contraceptive method (8). It has also
been reported that relatives and friends (19,20) or school,
healthcare personnel, family, radio-television, and magazines
were the most frequently cited sources of information (19,20).
UNESCO reports (2015) declared that a person has the right
to receive education about their body, relationships, sexual
behavior, and sexual health and that accessing the correct
information on time is the most important basic principle
(1). Karacali and Ozdemir reported that a significant portion
of women wanted to receive information and counseling
about family planning (15). Jonas et al. reported that most
women received information about family planning from
nurses, midwives, doctors, and their social environment (11).
These findings indicate that providing detailed information
about the method is an important factor for the continuous
use of CM and that it is essential to provide relevant
training to healthcare workers and make safe, effective, and
continuously accessible services widely available. In addition,
healthcare professionals’ explanations during the provision
of services about the side effects that may be encountered
may increase the continuity of the use of these methods.
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Study limitations

Because the women were determined by the purposeful
sampling method, the results obtained cannot be generalized
and can only represent the women participating in this study.
In addition, the research results may vary depending on
cultural reasons.

5. CONCLUSION

In this study, it was obtained that some adolescents have
an active sex life and used CM due to having a pregnancy at
an early age, not wanting children recently, and still being a
student for reasons such as. However, it was determined that
adolescents faced some difficulties in deciding on, accessing,
and maintaining contraceptive methods. Based on these
results, it is important for midwives and other healthcare
professionals to question adolescents’ contraceptive needs
and use, provide counseling, and facilitate the provision
of CM. Administrators may establish youth centers where
adolescents can easily share their SRH problems and find
solutions, and provide legal arrangements for the provision
of counseling and services related to CM in places such as
schools and universities.
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ABSTRACT

Objective: This study aimed to examine the effect of antiseptics used in peripheral intravenous catheter (PIVC) application on phlebitis
development.

Methods: This is a double-blind randomized controlled trial that is suitable for the Consolidated Standards of Reporting Trials (CONSORT)
statement. The study was carried out at a University Hospital in Turkey. The study participants were 60 patients (experiments 30 and control
30). 2% chlorhexidine was used as a skin antiseptic in the intervention group and 70% alcohol was used in the control group. In both groups,
the catheter insertion site was observed every 8 hours for 72 hour. Data were obtained using the “Personal Information Form” and “Phlebit
Scale”. Independent samples t-test (t-table value), Mann—-Whitney U test (Z-table value) and Fisher’s exact test, continuity correction, or
Pearson’s X2 cross tables were used for data analysis.

Results: No statistically significant difference was found between 2% chlorhexidine and 70% alcohol in preventing the development of
phlebitis after PIVC application (p > 0.05).

No statistically significant relationship was found between the intervention and control groups in terms of sex, BMI, substance abuse,
alcohol use, smoking, chronic disease, or PIVC application area (p>0.05). The highest degree of phlebitis that developed in the intervention
and control groups was 1st degree. There was also no statistically significant difference between the groups in terms of degree of phlebitis
and phlebitis development time (p > 0.05).

Conclusions: In line with the findings obtained from this study, it is thought that both skin antiseptics used when inserting a peripheral
intravenous catheter are effective in preventing the development of phlebitis and will guide healthcare personnel in the selection of
antiseptics.

Keywords: Nursing, phlebitis, antiseptic, peripheral intravenous catheter
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1. INTRODUCTION

material expenditures in healthcare institutions, thereby

Peripheralintravenouscatheter (PIVC) applicationandcareare
P ( )app increasing the healthcare cost (6,7).

very important for the maintenance and success of treatment

in individuals receiving healthcare (1). PIVC insertion is one of
the most common and highly invasive nursing interventions
(2). It has been reported that 58%—87% of patients receive
treatment via PIVC during hospitalization (3). Although PIVC
is of great benefit to patients and is lifesaving, problems such
as infiltration, extravasation, and phlebitis may arise owing to
damage to the endothelial layer as a result of inadequate care
or erroneous applications. Studies have shown that the rate
of complications necessitating premature removal of PIVC
has reached 50% in Turkey (4,5). Such complications increase
the risk of infection in individuals, prolong hospitalization,
threaten patient safety, and cause unnecessary labor and

Phlebitis is a state of inflammation in the intima layer of the
veinand developsinresponsetotissue damage. This condition
is characterized by pain, erythema, redness, edema, and
vascular hardening (8). In the literature, phlebitis has been
reported to be one of the most common complications, with
incidence rates ranging from 1.25% to 80% in patients with
PIVC (9). PIVC-related phlebitis development is recognized as
a major problem in clinical practice. A study including data
from 51 countries shows that the development of phlebitis
remains a global threat (10).

The incidence of phlebitis can increase because of patient-
related factors such as age, sex, and certain chronic diseases
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as well as other causes such as dose and osmolarity of the
drugs administered, the technique used for establishing
vascular access, and the knowledge level of the nurses
(11). One of the many factors that can cause PIVC-related
phlebitis is microorganisms in the skin that are transported
first to the catheter surface and then to the bloodstream
with the catheter, thereby leading to infection in the intima
layer of the vein and also systemic infection. Therefore, to
ensure antisepsis in the area of application, the INS and the
healthcare infection control practices advisory committee
(HICPAC) recommend that the area of PIVC application
be cleaned with 70% alcohol, povidone—iodine, or 2%
chlorhexidine. Moreover, the antiseptic must fully contact
the skin and then be allowed to dry for at least 2 minutes
(5,8,12).

The guidelines prepared by The Centers for Disease Control
and Prevention (CDC) and Infection Prevention Society
emphasize that the principle of surgical asepsis should
be considered during and after PIVC application and that
symptoms of phlebitis should be monitored at 8-hour
intervals (13). Inaccordance with INS and HICPAC, the National
Vascular Access Management Guideline recommends the
use of 70% alcohol solution, povidone—iodine, or 70% alcohol
containing >0.5% chlorhexidine as antiseptic in the PIVC
application area (4,5).

When scientific studies are examined, no study examining
the effect of skin antiseptics used in PIVC applications
in preventing phlebitis has been found in Turkey. When
studies in the world on this subject are examined, some
studies reported that disinfection method of chlorhexidine
in isopropyl alcohol before the implementation is the more
effective than alcohol (14-17). However some studies
reported there is no significant difference between the two
antiseptics(18-20). Therefore due to controversy in this area,
comprehensive study is required. Therefore, this study aimed
to investigate the ability of 2% chlorhexidine and 70% alcohol,
which are antiseptics commonly used in PIVC applications, to
prevent phlebitis development.

The following hypotheses are proposed:

HO: The use of 2% chlorhexidine or 70% alcohol while
inserting PIVC has no superiority over each other in reducing
the development of phlebitis.

H1: Using 2% chlorhexidine or 70% alcohol when placing
PIVC is superior to each other in reducing the development
of phlebitis.

2. METHODS

2.1. Ethical Considerations

The study was reviewed and approved by the ethics
committee of university faculty of medicine in November
2019(14/01.11.2019). Ethical standards founded oninformed
and voluntary consent were adhered to. Written consent
was obtained from the participants prior to their inclusion

in the study (Declaration of Helsinki, 2013). Participation
was voluntary. Participant withdrawal from the study was
respected without any disadvantage to or repercussions for
the participant. The randomization of participants ensured
that all participants had an equitable chance of being
allocated to either the intervention or control arm. The study
protocol was reviewed and approved by on Clinical Trials.gov
(NCT04817020).

2.2. Trial Design

This study was a double-blind randomized controlled trial. The
study was carried out between January 2020 and September
2020 at a University Medical Faculty Hospital General Surgery
Clinics. The hospital is a university hospital located within
the provincial border of Adana. Based on similar studies in
the literature, the sample size was calculated using G Power
3.0.10 program based on 95% confidence range, 0.81 power
level, 0.05 margin of error, and 0.75 effect size. Sixty patients
are determined to be sufficient to represent the research
population (18,19).

Considering that patients may withdraw from the study,
their treatments may change, and they may be discharged
before 72 hours, the maximum number of patients that can
be included within the period and meet the criteria has been
reached.

From the population determined within the scope of the
research, 79 patients who accepted the research were
reached. Among 85 patients, 79 patients met the study
criteria. Nineteen patients were not included in the study
due to being discharged before 72 hours, being admitted to
the intensive care unit after surgery, and changing antibiotic
treatments. Phlebitis development status was evaluated
using the phlebitis scale every 8 hours after the application.
The scale was applied for 72 hours.

2.3. Participants

2.3.1. Inclusion Criteria: The participants consisted of
patients who met the following inclusion criteria: (a) 18
years or older; (b) newly admitted to the clinic; (c) vascular
access established in the clinic; (d) upper extremity available
for PIVC; (e) administration of antibiotics and/or analgesics
containing the same active substance as part of intravenous
(IV As drug therapy only (antibiotics with ceftriaxone
and ornidazole as active ingredients and analgesics with
paracetamol as active ingredients); (f) no problems in terms
of state of consciousness or sensory organs.(g) Not being
discharged or transferred to a different unit before 72 hours.

2.3.2. Exclusion Criteria: The exclusion criteria were as
follows: (a) PIVC inserted by someone other than the
researcher; (b) having hematological, oncological, or allergic
disease (c) having peripheral vascular disease; (d) having any
incision or scar tissue in the IV region.
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2.4. Interventions

All patients in the intervention and control groups were
treated with 20G intravenous catheters made from the same
material (Vialon), and transparent, non-allergic, 6 cm x 7 cm
transparent covers (Tegaderm; 3M, St Paul, MN, USA) were
used to stabilize and secure the PIVC. The upper extremity
was selected in all patients for PIVC application.

After applying skin antiseptic from top to bottom along the
vein in the PIVC application area, it was dried for 2 minutes
according to INS (2016) and HICPAC (2011) recommendations,
and PIVC insertion was performed. All PIVCs were washed
with a 5-mL ready-to-use injectable saline solution (BD
PosiFlush™) before, during, and after different types of
treatment and were secured with PIVC cover. A special label
was attached to the arm of the patient receiving the PIVC,
which indicated that the PIVC application was for research
purposes, and all nurses at the clinic were informed about it.

To prevent or minimize the formation of treatment-induced
chemical phlebitis, antibiotics with only ceftriaxone or
ornidazole as the active substance and analgesics with only
paracetamol as the active substance were infused through
the PIVC. If the patient was about to receive a different
treatment, consent was obtained and a second catheter was
inserted to the other arm.

Phlebitis development was evaluated 8 hours after the
application with the “Phlebitis Scale” recommended by
INS (2016). Within the scope of this evaluation, millimetric
measurement was performed with a transparent ruler and
the degree of phlebitis was determined and recorded. The
scale was applied every 8 hours for 72 hours. According
to many studies, it has been observed that prolonged stay
of PIVC’s in the vein increases the risk of phlebitis, and as
a result of these studies, it has been decided to routinely
change PIVC’s every 72-96 hours worlwide (8,13). When the
researcher was not present, the measurement was carried
out by nurses who were informed about the research. PIVC
was completely removed in case of phlebitis development
before 72 hours. Forms filled out before PIVC removal were
included in the research.

2.5.0utcomes

The primary outcome measure is the rate of phlebitis
development according to the antisepsis used. In addition,
the degree of phlebitis according to the antisepsis used in the
primary results and the time it develops are included.

As secondary results, it was aimed to examine the
development of phlebitis among some variables. These
variables are; age, gender, body mass index, alcohol smoking
habits, chronic disease status and the region where the
catheter is inserted, and the development of phlebitis was
examined according to these variables.

2.6. Randomization

The randomization of patients into 2% chlorhexidine and
70% alcohol groups was made by a statistician other than
the researcher. Block randomization method was used
for randomization of the patients. Within the research
population, 79 patients were included in the study. The
patients were evaluated according to the inclusion and
exclusion criteria. In the first stage, 79 people we randomly
selected (n=39) formed the intervention group and (n=40)
the control group. This randomized trial adhered to the
Consolidated Standards of Reporting Trials (CONSORT)
2010 guidelines. A flow diagram of the study is shown in
Figure 1.

‘ Assessed for eligibility (n= 85)

Excluded (n=6)
* Not meeting inclusion
criteria (n=4)
e Declined to participate

Enrollment

Randomized (n=79)

l F— |
L Allocation J

Allocated to control group
(%710 Alcohol) (n=40)
Received allocated intervention (n=40)

Allocated to intervention group
(%2 Chlorhexidine) (n=39)
Received allocated intervention (n=39)

! ) |

Lost to follow-up (n=10)
o Discharged before 72 hours (n=4)
e Treatment was changed (n=6)

Lost to follow-up (n=9)
o Treatment was changed (n=6)
e Discharged before 72 hours (n=2)
e Taken to intensive care (n=1)

] T l

Analysed (n=30) Analysed (n=30)

Figure 1. Consort 2010 Flow Diagram fort the data collection
procedure

2.7. Validity and Reliability

Since the researcher was working in the same institution as
a nurse, all PIVC initiatives and antiseptic applications were
performed by the researcher to minimize errors that may
result from differences in application. Another nurse who was
on the infection control committee volunteered to observe
the researcher’s compliance with the PIVC implementation
directive and determined the accuracy of the intervention.
PIVC applications and data collection were performed at
time points suitable to the participants, and all data were
maintained in a confidential manner. In addition, the data
were checked by both researchers to ensure accuracy before
performing statistical analyses.
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2.8. Instruments

2.8.1. Personal Information Form

Data on age, sex, body mass index (BMI), chronic disease,
current medical diagnosis, substance or alcohol use, smoking,
and PIVC application area were collected for both groups.

2.8.2. The INS Phlebitis Scale

The scale was developed by Gallant and Schultz and published
by the INS (21). Psychometric properties of the scale were
evaluated by Groll et al. (2010). The Phlebitis Scale has been
recognized as a valid, clinically applicable, and reliable scale
to determine when intravenous catheters should be removed
(22).

2.9. Blinding of Research

Participants were randomly assigned to the intervention and
control groups by a statistician other than the researcher.
The groups were named Group | and Group Il instead of
the intervention and control groups. The researcher was
blinded to the groups. To eliminate possible differences, the
solutions were prepared only by the nurse responsible for the
General Surgery-1 Clinic. Both solutions were placed in light-
proof bottles of the same color and the same size. Group |
(intervention group) was treated with 2% chlorhexidine
(solution in blue-labeled bottle), and Group Il (control group)
was treated with 70% alcohol (solution in pink-labeled
bottle). The solutions were indistinguishable in terms of color
and smell. Thus, both researchers and participants were
blinded to the solutions used.

After statistical analysis was performed, the researcher
was informed by the clinical nurse that Group | was the
intervention group treated with 2% chlorhexidine (blue-
labeled solution), while Group Il was the control group
treated with 70% alcohol (pink-labeled solution).

2.10. Data Analysis

Statistical analysis was performed using SPSS package
program (IBM SPSS Statistics 24). Independent samples
t-test (t-table value) was used to compare the measurements
between the two independent groups when parametric test
conditions were met, and Mann—-Whitney U test (Z-table
value) was used otherwise. Fisher’s exact test, continuity
correction, or Pearson’s x* cross tables were used to examine
the relationship between two qualitative variables. The
significance level was accepted as p<0.05.

3. RESULTS

3.1. Patients and PIVC Characteristics

Thirtynine patients were assigned to the experimental group
(2% chlorhexidine) and 40 patients to the control group
(70% alcohol). 9 of 39 patients included in the control group
were excluded from the application. Among the reasons
for exclusion: Treatment changes were made in 6 patients,
2 patients were discharged before 72 hours, and 1 patient
was transferred to a different clinic. In the control group;
Among the 40 patients who accepted the application, a total
of 10 patients were excluded from the application because 4
patients were discharged before 72 hours and the treatment
of 6 patients was changed. A total of 30 patients in both
groups were included in the application.

The mean age of the participants in the intervention group
was 50.07 + 10.82, and the mean age of the participants in
the control group was 46.53 + 12.57 years. It was noted that
56.7% of the participants were men and that the mean BMI
was 25.03 + 5.74 kg/m? (overweight). Substance abuse was
observed in only one participant. Furthermore, 11.7% of the
participants used alcohol and 30% were smokers. Moreover,
26.7% of the participants included in the study had a chronic
disease. Of these participants, 37.5% had diabetes mellitus
(DM) and hypertension simultaneously.

The most commonly used area for PIVC insertion was the
forearm (61.7%). No statistically significant relationship was
found between the intervention and control groups in terms
of sex, BMI, substance abuse, alcohol use, smoking, chronic
disease, or PIVC application area (p > .05). The groups were
found to be independent and homogeneous in terms of the
specified characteristics (Table 1).

3.2. Outcome Measures

After PIVC application, five patients (16.7%) in the
intervention group that was treated with 2% chlorhexidine
developed phlebitis, whereas eight patients (26.7%) in the
control group that was treated with 70% alcohol developed
phlebitis. No statistically significant difference was found
between 2% chlorhexidine and 70% alcohol in preventing the
development of phlebitis after PIVC application (p > 0.05).
In line with this result, the HO hypothesis was approved.
The highest degree of phlebitis that developed in the
intervention and control groups was 1% degree. Although
phlebitis development occurred at all time intervals, it was
most frequent between 32 and 40 hours (37.5%). There was
also no statistically significant difference between the groups
in terms of degree of phlebitis and phlebitis development
time (p >.05) (Table 2).
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Table 1. Patient Characteristics

Intervention group Control group Statistical analysis*
Variable (2% chlorhexidine) (70% alcohol) Significance level
(n=30) (n=30)
n% n%

Mean Age 50.07£10.82 46.53+12.57 49.5+11.6 t=1,167
p=0.248

Sex

Male 15 50.0 19 63.3 34 56.7 x>=0.611 p=0.434

Female 15 50.0 11 36.7 26 43,3

BMI class (kg/m?) 2 x?=1.714 p=0.634

Underweight (<18.5) 1 3.3 1 3.3 28 33

Normal (18.5-24.9) 12 40.0 16 53.3 16 46.7

Overweight (25.0-29.9) 8 26.7 8 26.7 14 26.7

Obese (230.0) 9 30.0 5 16.7 233

Average BMI | 26.8045.32kg/m? 26.40£6.22kg/m* | 25.0315.74kg/m* | 7=-0,591 p=0.554

Substance abuse

Yes - - 1 33 1 1.7 p=1.000

No 30 100.0 29 96.7 59 98.3

Alcohol use

Yes 3 10.0 4 133 7 11.7 p=1.000

No 27 90.0 26 86.7 53 88.3

Smoking

Yes 8 26.7 10 333 18 30.0 x*=0.079

No 22 73.3 20 66.7 42 70.0 p=0.778

Chronic disease

Yes 9 30.0 7 233 16 26.7 x>=0.000

No 21 70.0 23 76.7 44 73.3 p=1.000

Name of the disease

Diabetes mellitus 3 333 2 28.58 5 31.25 X>=5.623

Hypertension - - 2 28.58 2 12.5 p=0.229

DM-+hypertension 5 55.6 1 14.28 6 37.5

Hepatitis B 1 111 1 14.28 2 12.5

Epilepsy - - 1 14.28 1 6.25

Catheter area

Back of the hand 5 16.7 7 23.3 12 20.0 X>=3.577

Wrist 6 20.0 3 10.0 9 15.0 p=0.311

Forearm 17 56.6 20 66.7 37 61.7

Inside the elbow 2 6.7 - - 2 33

* “Pearson — x2”; “Independent Samples t-test” (t-table value); “Mann—-Whitney U test” (Z-table value)

Table 2. Phlebitis Development, Degree of Phlebitis, and Phlebitis Development Time in the Intervention and Control Groups

Intervention group Control group Statistical analysis*

Variable (2% chlorhexidine) (70% alcohol) Significance level
(n=30) (n=30)

Phlebitis development status
Positive 5 16.7 8 26.7 x>=0.393
Negative 25 83.3 22 73.3 p=0.531
Degree of Phlebitis
1 3 60.0 5 62.5 x2=0.008
2 2 40.0 3 37.5 p=0.928
Phlebitis development time
8-16 hours 1 20.0 - - x?=2.790
32-40 hours 1 20.0 3 37.5 p=0.732
40-48 hours 1 20.0 1 12.5
48-56 hours - - 1 12.5
56-64 hours 1 20.0 1 12.5
64—72 hours 1 20.0 2 25.0

* “Pearson-y2”
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4. DISCUSSION

This study was conducted to highlight the importance of
skin antisepsis in preventing phlebitis, which causes tissue
damage as a result of inflammation in the vein’s intima layer.
It was done to compare the effectiveness of two different
solutions. The findings were discussed in line with the
relevant literature. In the present study, both antiseptics
used in the groups were similarly effective in preventing the
development of phlebitis. Similar to our results, there are
studies in the literature reporting no difference between
the use of 2% chlorhexidine and 70% alcohol (18,23), among
70% alcohol, 2% chlorhexidine, and povidone-iodine (19),
between 2.5% chlorhexidine containing 70% alcohol and
70% alcohol (20), and between 2% chlorhexidine and 2%
nitroglycerin (24) as antiseptics for PIVC application in terms
of preventing the development of phlebitis.

When other studies in the literatiire similar to our study were
examined, phlebitis development was observed in 36.7% of
the patients in the chlorhexidine group and 53.3% of the
patientsinthe alcohol group, and no significant difference was
found in terms of phlebitis development between the groups
(18). In another study investigating the effects of alcohol,
chlorhexidine and povidone—iodine on preventing phlebitis,
no significiant difference was found between the groups (19).
Kaur et al. (2012) examined the effect of chlorhexidine and
alcohol on phlebitis. Although fewer patients developed in
the chlorhexidine group, no statistically significant difference
was found between the groups in line with our study (20).

In order to use 2% chlorhexidine containing 70% alcohol
solution more reliably, there are studies on whether solutions
with lower concentrations are reliable enough (25,26). In a
study, the effectiveness of 2% chlorhexidine containing 70%
alcohol and 0,5% chlorhexidine containing 70% alcohol on
staphylococcus epidermis biofilm formation was investigated
in witro, and it was reported that the 2% chlorhexidine
solution had a higher efficiency (27).

There is also study reporting less phlebitis development in
patients treated with 2% chlorhexidine when compared
with those treated with 70% alcohol (14). Furthermore, 2%
chlorhexidine solution containing 70% alcohol has been
reported in a study to be more effective in preventing
phlebitis compared with 70% alcohol and chlorhexidine only
(15).

Another study has observed less phlebitis development in
patients treated with 70% alcohol-5% chlorhexidine solution
compared with patients treated with 70% alcohol solution
(16).

In the study in which Maki et al. (2014) looked at its
effectiveness in antisepsis, they reported that a 2% aqueous
chlorhexidine solution was statistically superior to 70%
isopropyl alcohol or 10% povidone-iodine for the prevention
of catheter-related bloodstream infections with catheters
(28).

In the present study, phlebitis development was most
frequent in the time period of 32-40 hours. In the study
conducted, phlebitis development was most frequently
observed between 40 and 49 hours (6). In another study,
it was reported that the incidence of phlebitis was highest
within the first 48 hours; this rate decreased between
48 and 96 hours and was the lowest between 96 and 120
hours (29,30). In the present study, only 1% degree and 2"
degree phlebitis development was observed in the patients.
These results emphasize the importance of monitoring
phlebitis development every 8 hours in line with the CDC
report. Furthermore, the findings highlight that chemical
and mechanical variables that can cause phlebitis in the
early hours as well as patient groups with comorbid diseases
should be examined separately for phlebitis development.

This study was conducted during the COVID-19 pandemic.
Therefore, hospitalization of urgent and complicated cases
was prioritized in clinics, which posed difficulties in reaching a
greater number of participants meeting the inclusion criteria.
At the same time, the study will be particularly relevant for
low — and middle-income countries where chlorhexidine skin
preparation may not always be available. The results of the
study are limited to the patients who were given antibiotics
and/or analgesics containing the same active substance
in drug therapy (antibiotics whose active substance is
ceftriaxone and ornidazole and analgesics whose active
ingredient is paracetamol).

5. CONCLUSIONS

According to the results of this study, It was found that 2%
chlorhexidine and 70% alcohol used for skin antisepsis before
PIVC application were not superior to each other in terms
of preventing the development of phlebitis. The results of
this study will help reduce the dilemma of nurses and other
healthcare professionals in choosing the type of antiseptic
to avoid phlebitis development and also assist healthcare
institutions in selecting antiseptics from a cost-effectiveness
perspective. Future studies should be conducted with
different antiseptics and larger samples, evaluating different
time intervals with more groups. In addition, further studies
that examine patient groups with different diagnoses and
receiving different treatments, together with individual
variables, should be planned.
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ABSTRACT

Objective: Since airports operate in foreign currency and are far from cities, employees could be limited to purchase food and beverages
from more expensive sales points. Additionally, air services employees may be at risk for poor nutritional status due to job-specific unhealthy
dietary habits and lifestyle behaviors. Yet, air services as workplaces have been understudied in terms of nutritional environment. Hence, in
this study the aim is to assess food security (FS) and Mediterranean diet adherence (MDA) among Atatiirk and Istanbul airports’ employees.

Method: The face-to-face cross-sectional study was conducted with a non-probability sample of 381 employees that were recruited between
February and May 2022. FS was assessed with Food Insecurity Experience Scale and MDA with Mediterranean Diet Adherence Screener
(MEDAS). Regression analyses were conducted to analyze the independent variables affecting FS.

Results: MDA was found to be 7.622.07 and most of the participants were within a moderate adherence range. While 14.6% (n: 55) of the
participants have moderate or severe food insecurity, 2.9% (n: 11) have severe food insecurity. The regression analyses revealed the factors
affecting food insecurity as education, income, smoking, use of medication, and dieting status (p<.05). On the other hand, MDA was not
found to be an effective factor of food security status of air services employees.

Conclusion: Ultimately, addressing food insecurity among airport staff will require systemic changes to ensure that all workers are paid fair

-

wages and have access to essential benefits like affordable food and supportive food environment that encourages healthy eating.
Keywords: Food security, Mediterranean diet, workplace nutrition, airport employees, Turkiye

1. INTRODUCTION

Proper workplace nutrition is necessary for maintaining
good health and productivity (1). Air services as workplaces
has been understudied in terms of nutritional environment.
Hence, there is limited research that is specifically focused
on the nutritional status of airport and aircrew employees.
Considerable sections of the airports operate in duty-
free areas that sell foods and beverages significantly more
expensive than the average national prices (2). Also, since
the airports are mainly located in the outskirts of the cities,
airport employees need to purchase these more expensive
foods and beverages. Additionally, one of the sectors
most affected by COVID-19 has been the airlines and their
employees due to the restricted number of flights between
the years of 2020 and 2022 (3).

Even before the onset of COVID-19 pandemic, many airport
workers, such as baggage handlers, janitors, and food service
workers were shown to earn wages that were near or below
the poverty line (4). Furthermore, some airport workers may
not have access to affordable healthcare or other benefits,
which can contribute to more financial strain. Even in the

European Union region, aircrew employment and work
conditions, including pilots and cabin crew, were reported
to deteriorate because of intense competition and the
pressure to reduce costs. Thus, it is possible for some airport
employees to experience food insecurity problems at varying
degrees (5). Food insecurity, uncertain access to adequate
food owing to resource limitations, found to be linked with
adverse health outcomes including poor nutrition, chronic
diseases, worsened depressive symptoms, and increased
healthcare expenditure (6).

In addition to the aforementioned adverse employment
conditions, people who work at the airports have an
increased exposure to noise, vibration in addition to possible
disruptions with their circadian rhythm due to the nature
of shift-based work (7). Moreover, aircrew personnel have
increased electromagnetic field and cosmic radiation
exposure in flights, which has been increasingly shown to
be associated with elevated rates of cancer (8, 9). Therefore,
consuming a nutrient-dense diet as part of healthier lifestyle
patterns could help to mitigate these adverse conditions.
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Particularly a diet that is rich in fruits and vegetables, whole
grains, seafood; yet low in simple carbohydrates, processed
meats, and fried foods has been recommended by food-
based dietary guidelines (10). One widely acknowledged
such dietary pattern is the Mediterranean Diet (MedDiet)
that encompass both nutritional and cultural features that
even UNESCO considers as an intangible cultural heritage
(11, 12). However, longitudinal and cross-sectional studies
recorded a shift toward the adoption of diets higher in fat
and refined carbohydrates around the Mediterranean Sea
countries including Tirkiye, Lebanon, Albania, Spain, Portugal
long before the economic crises (13). Since adhering to
MedDiet has been shown to be expensive, the abrupt rise in
food insecurity and financial constraints may put additional
constraints among populations around the Mediterranean
basin. Coexistence of economic downturn and shift from the
traditional healthy dietary patterns has been instrumental
in increased obesogenic food environment. Food insecure
households and individuals were shown to sacrifice
food quality and dietary variety in favor of quantity and
unhealthful satiation practices (14). For MedDiet in particular,
socioeconomic inequalities have been reported unanimously
in the literature as a reason for poorer adherence (15-17).

Air services employees may also be at risk for poor nutritional
status due to unhealthy dietary habits and lifestyle behaviors
that are related to their job tenure (7). Hence, more research
is needed to better understand the nutritional status of this
population and develop interventions to promote healthy
eating and lifestyle habits among airport employees. To
address this gap in the literature, using data collected from
Atatirk and Istanbul airports’ employees, the occupational
dietary and lifestyle determinants of food insecurity were
aimed to be examined among airport workers in Istanbul,
Turkiye. The study further explored the relationship between
adherence to Mediterranean diet and food security with the
scope of ameliorating workplace nutrition.

2. METHODS

2.1. Research Design and Setting

The current cross-sectional study is conducted face to face
with air service employees that are working in Istanbul
and Atatirk airports, both located in Istanbul, Turkiye. The
inclusion criteria for the consenting respondents were to
be over the age of 18 and being actively employed in either
ground operations or as part of an aircrew. The estimated
sample size of this study was determined by taking 40,000
people working at Istanbul Airport and 2,000 employees
working at Atatiirk Airport into account. The information
on the total number of employees was received from the
airport civil administration of each airport separately. Thus,
the cumulative number of employees was determined to be
42,000 people. The sample was calculated as 381 participants
with a 95% confidence level.

The present study was first approved by the Istanbul
Aydin  University Non-Interventional Clinical Research
Ethics Committee (Decision Number: B.30.2.
AYD.0.00.00-050.06.04/30). Then administrative permits
were obtained from both airports’ civil administration
departments. The data collection took place between
February and May 2022.

2.2. Characteristics of the Survey

The first set of questions were related to socio-demographic
characteristics of the participants including date of birth to
precisely calculate age, then sex, educational status in terms
of the last degree obtained and the total number of years
studied, marital status, employment characteristics, income
level as it was inquired in Turkey Nutrition and Health Survey
(TNHS) 2017 (18), presence of chronic disease were inquired.
The participants self-reported their weight (kg) and height
(cm), and the researchers calculated the body mass index
(BMI) by dividing body weight by height squared (kg/m?) (19).
Then, whether participants were being on a diet was inquired
with the questions from TNHS 2017. Smoking, exercise, and
alcohol use were inquired with the questions that were
used in Turkey Demographic and Health Survey 2013 with
following response options: i. No, ii. Regularly, iii. Irregularly
(20). Following, participants’ adherence to Mediterranean
Diet (MedDiet) is assessed with Mediterranean Diet
Adherence Screener (MEDAS). MEDAS was developed by
Martinez-Gonzalez et al. (21) and has been shown to be a
reliable and valid tool for assessing MedDiet adherence in
various populations including Turkiye. MEDAS was adapted
to Turkish by Ozkan Pehlivanoglu et al. (22) and it consists of
fourteen questions that assess the consumption of selected
foods with Yes and No response options. The scores obtained
from these questions are used to determine the level of
adherence to the Mediterranean diet. Finally, food security
status was evaluated by using Food Insecurity Experience
Scale (FIES) that was developed by the Food and Agriculture
Organization (FAO) in 2013 and also used in TNHS 2017. FIES
is a self-administered questionnaire that consists of eight
questions. Itis used to evaluate an individual’s or household’s
experience and behavior regarding food accessibility. FIES
uses an experience-based metric that captures the access
dimension of food security. FIES metric is calculated from
participants’ direct responses to questions 