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ABSTRACT

Obijective: This paper investigated the incidence of COVID-19 contraction, signs and symptoms, treatment, pandemic-related anxiety, and
related factors in factory workers.

Methods: This was a descriptive study conducted in a factory operating in the textile industry. No sampling was performed. The sample
consisted of 287 volunteers. Data were collected using a sociodemographic characteristics questionnaire and the Coronavirus Anxiety Scale
Short Form.

Results: Less than half the participants tested positive for COVID-19 (41.1%). They were treated at home (68.6%) or in a hospital (19.5%).
The most common symptoms were fatigue, joint pain, change in the sense of taste, and headache. The mean duration of home and
hospital treatment was 7.00+0.00 and 12.49+6.14, respectively. Participants had a mean anxiety scale score of 7.65+3.71. Less than half the
participants (31%) had high COVID-19 anxiety levels. The incidence of COVID-19 infection and anxiety was higher in participants who were
on medication for chronic ilinesses. Age and BMI were correlated with hospitalization for COVID-19.

Conclusions: The incidence of COVID-19 infection is high among factory workers. Therefore, authorities should consider them a priority

Keywords: COVID-19, anxiety, risk factor, chronic illness

group for vaccination and provide them with training on COVID-19 risk factors and preventive measures.

1. INTRODUCTION

Novel coronavirus disease (COVID-19) broke out in Wuhan/
China at the end of 2019 and has been classified as a
pandemic by the World Health Organization (WHO). Turkey
announced its first confirmed case of COVID-19 on March
11, 2020 (1). The COVID-19 virus is transmitted through
respiratory droplets and contact routes and survives on
surfaces for several hours. Individuals can be infected
by touching those surfaces and then touching their face
(e.g., eyes, nose, mouth) (2, 3). All countries have taken
numerous measures to prevent the spread of the virus (4).
The Turkish Ministry of Health has introduced numerous
rules and regulations to workplaces. Employers have to train
employees about what the COVID-19 is and how it spread,
how it is related to dietary habits, individual measures for
infection control, and disinfection and sterilization rules. The
preventive measures that should be enforced in workplaces
are reducing the number of workers in shifts, ensuring the
minimum distance between workers, setting different break

times, using personal protective equipment (PPE), and
informing all workers on hygiene protocols (2).

The COVID-19 pandemic has had an unprecedented impact
on virtually every aspect of life (4). The clinical features of
COVID-19 vary from an asymptomatic state to mild flu-like
illness, severe pneumonia, multiorgan dysfunction, or even
death (5, 6). The severity of COVID-19 symptoms depends on
numerous risk factors (old age, gender, etc.) and underlying
comorbidities (hypertension, diabetes, obesity, chronic lung
diseases, heart, liver and kidney diseases, tumors, etc.) (7, 8).

The pandemic takes a greater toll on workers because they
are more likely to contract the virus by having close contact
with the infected and pass it on to others (9). Moreover,
those infected may have no symptoms yet still be able to
transmit infection (10). People have been experiencing
mental problems since the onset of the pandemic because
they fear getting infected or have a hard time complying
with preventive measures (11). The pandemic has caused
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high levels of anxiety because it has exacerbated access to
food and healthcare services, put a strain on people’s mental
health, and made them worried about getting infected and
becoming severely ill (12).

Nurses should be effective consultants and educators and
play an active role in informing all segments of society on
infectious diseases, risk factors, and ways of protection (13).
We should determine the incidence of COVID-19 infection
among factory workers and analyze the situation based on
their sociodemographic characteristics, Body Mass Indices
(BMI), habits, chronic illnesses, anxiety levels, and factors
affecting the course of the infection. This information can
help nurses update their knowledge for patient/public
education and identify the general situation of workers and
related factors more easily. Therefore, this paper investigated
the incidence of COVID-19 infection, signs and symptoms,
treatment, pandemic-related anxiety, and related factors in
factory workers.

2. METHODS

This was a descriptive and correlational study.

2.1. Research Questions

e Istheincidence of COVID-19 infection in factory workers
the same as that in the general population?

e What are the signs and symptoms of COVID-19 among
factory workers?

e What levels of anxiety do factory workers have?

e What factors affect the incidence of COVID-19 infection
among factory workers?

e What factors affect the treatment for COVID-19 in
factory workers?

e What factors affect the levels of anxiety in factory
workers?

2.2. Research Setting

The study was conducted in a textile factory in Seydisehir/
Beysehir/Konya. The factory was the research site of choice
because it has been up and running since the onset of the
pandemic.

2.3. Population

The study population consisted of 441 workers with at
least six months of work experience since the onset of the
pandemic. Workplace physician and workplace nurse are
available at the factory. Doctors and nurses carry out routine
follow-up of employees within the scope of occupational
health and safety.

2.4. Sample

Louvardi et al. reported higher levels of stress in patients
with chronic illnesses than in those without chronic illnesses
since the onset of the pandemic (p<.05). We used Louvardi et
al’s results to calculate the ideal sample size. We performed
a power analysis (GPower) to determine the appropriate
sample size. The result showed that a sample size of 246
would be large enough to detect significant differences. We
increased the number by 15% to avoid missing data (14). The
power analysis yielded that a sample size of 283 would be
large enough to detect significant differences (power of 80%,
o= 0.05, effect size = 0.80). Therefore, the sample consisted
of 283 factory workers who agreed to participate in the study.

2.5. Data Collection Tools

Data were collected using a sociodemographic characteristics
questionnaire and the Coronavirus Anxiety Scale (CAS) Short
Form.

2.5.1. Sociodemographic Characteristics Questionnaire.

The sociodemographic characteristics questionnaire was
based on a literature review conducted by the researchers
(7, 8, 15-18). The questionnaire consisted of 17 items on
sociodemographic characteristics, tobacco and alcohol use,
chronic illness, exposure to COVID-19, and signs/symptoms
and treatment (for those who tested positive for COVID-19).
The items on signs/symptoms also assessed their severity.
The items are rated “mild,” “moderate,” and “severe.” Body
weight and body height were classified according to the adult
BMI classification by the World Health Organization (WHO).

2.5.2. Coronavirus Anxiety Scale (CAS) Short Form.

The Coronavirus Anxiety Scale (CAS)-Short Form was
developed by Lee and adapted to Turkish by Biger et al..
The instrument consists of five items scored on a five-point
Likert-type scale (“0O = Not at all,” “1 = Rare, less than a day
or two,” “2 = Several days,” “3 = More than seven days,” “4 =
Nearly every day over the last two weeks”). The original scale
has a Cronbach’s alpha of 0.93, while the Turkish version has
a Cronbach’s alpha of 0.83. The total scale score ranges from
0 to 20. A score higher than nine indicates high anxiety (19).

The scale had a Cronbach’s alpha of 0.87 in this study.

2.6. Variables

The dependentvariables were “testing positive for COVID-19,”
“signs/symptoms,” “treatment type,” and “COVID-19 anxiety
level” The independent variables were “age,” “gender,”
“BMI,” “work experience,” “alcohol and tobacco use,”

“chronicillness,” and “being on medication.”
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Data Collection

The data were collected face-to-face in the factory between
April 15 and May 15, 2021. Necessary measures were taken
before the interviews.

2.8. Ethical Considerations

The study was approved by the ethics committee of Necmettin
Erbakan University Health Sciences Scientific Research Ethics
Committee (No: 07.04.2021-9/12) and the Turkish Ministry
of Health (Serap Bati-2021-03-02T00_44_01). Verbal consent
was obtained from the factory management. Informed
consent was obtained from participants before data
collection. Permission was obtained from the developer of
the Coronavirus Anxiety Scale. The research was conducted
according to the ethical principles outlined by the Declaration
of Helsinki. The research was applied and reported according
to STROBE guidelines (Strengthening the Reporting of
Observational Studies in Epidemiology) (20).

2.9. Limitations

The study had two limitations. First, the results were sample-
specific. Second, the research was conducted during the
pandemic. The third limitation is that the data are collected
with the self-notifications of the employees.

2.10. Analysis

The data were analyzed using the Statistical Package for
Social Sciences (SPSS, v. 22.0) at a confidence interval of
95% and a significance level of.05. Percentage, mean, and
standard deviation were used for the descriptive data. The
Kolmogorov-Smirnov test was used for normality testing.
The categorical data (sociodemographic data, habits, testing
positive for COVID-19, and treatment types) were analyzed
using the Chi-Square test. The Mann-Whitney U test was
used for pairwise group comparisons. The Kruskal Wallis test
was used to compare more than two groups. A Tamhane test
(posthoc) was used to determine the source of significant
differences.

3. RESULTS

Table 1 shows the participants’ sociodemographic and
individual characteristics. The majority of the participants
were men (61.7%) and younger than 40 (67.2%). Participants
had a mean age of 35.6519.08 and a mean BMI of 26.53+8.03.
The majority of the participants had less than five years
of work experience (62.3%) and worked 45 hours a week
(61.7%).

Less than half the participants used tobacco (44.3%) and
alcohol (13.9%). A quarter of the participants had a chronic
illness (23%); hypertension (34.8%), allergic asthma (19.7%),
diabetes mellitus (DM) (9.1%), and chronic obstructive
pulmonary disease (COPD) (7.6%). Less than half the
participants tested positive for COVID-19 (41.1%). Participants

infected with COVID-19 were treated at home (68.6%) (HomT
group) or in a hospital (19.5%) (HosT group) or did not
receive any treatment (NoT group) (11.9%). The HomT and
HosT groups had a mean 7.00+0.00 and 12.49+6.14 days of
treatment, respectively. Three HosT participants (13%) were
admitted to intensive care units (Table 2).

Table 1. Sociodemographic Characteristics

n %
Gender
Woman 110 383
Man 177 61.7
Total 287 100.0
Work experience (year)
<1 48 16.7
1-5 131 45.6
6-10 67 233
11-15 26 9.2
>16 15 5.2
Total 287 100.0
Working hours per week
45 177 61.7
>45 110 383
Total 287 100.0
Age (year) 35.65+9.08
BMI (kg/m?) 26.53+8.03

Participants had a mean CAS score of 7.65+3.71. Three out of
ten participants had high anxiety (Table 2).

Table 3 shows the most common signs/symptoms in
participants diagnosed with COVID-19. The most common
symptoms were fatigue, joint pain, change in the sense of
taste, and headache. Eighty-two participants had fatigue:
severe (57.32%), moderate (40.24%), or mild (2.44%).
Eighty-two participants had joint pain: severe (62.20%),
moderate (29.27%), or mild (8.54%). Eighty-two participants
experienced a change in their sense of taste: severe (54.88%),
moderate (32.93%), or mild (12.20%). Eighty-one participants
had a headache: severe (35.80%), moderate (50.62%), or
mild (13.58%). The least common symptoms were itching,
change in mucous, and dizziness.

Table 4 shows the factors affecting the incidence of COVID-19
diagnosis. There was a correlation between work experience
and COVID-19 infection (p=.023). Participants with 1-5 years
of work experience were diagnosed with COVID-19 more than
others. Participants who were on medication were diagnosed
with COVID-19 more than those who were not. Participants
with chronic illnesses were diagnosed with COVID-19 more
than those with no chronic illness (p<.05) (Table 4).

Being on medication affected the type of treatment (p<.05).
Hospitalization was more common in participants who were
on medication than in those who were not. Age also affected
the type of treatment (p<.05). The mean age of the HosT

Clin Exp Health Sci 2024; 14: 1-7

DOI: 10.33808/clinexphealthsci.996248



Covid and Factory Workers l Original Article l

group was higher than that of the HomT group (p<.05) (Table Table 3. COVID-19 signs/symptoms
5). Mild Moderate Severe Total

n (%)* n (%)* n (%)* n (%)**

Body Mass Index also affected the type of treatment (p<.05).

The HosT group had a higher mean BMI than the HomT and Fa.tlgue. 2(244) | 33(40.24) | 47(57.32) | 82(100.00)
NOT groups (p.001; p<.001) (Table 5). ::t::nt pain : 7(8.54) | 24(29.27) |51(62.20)| 82 (100.00)
ange in the
There was a correlation between work experience and sense of taste 10(12.20) | 27(32.93) |45(54.88) | 82(100.00)
COVID-19 anxiety levels (p<.05). Participants with 1-5 years Headache 11(13.58) | 41(50.62) |29 (35.80)| 81 (100.00)
of work experience had higher levels of anxiety than others. Fever 21(29.17) | 30(41.67) |21(29.17)| 72(100.00)
Participants with chronicillnesses had higher levels of anxiety Chan :
ge/loss in
than those with no chronic illness (p<.05). Participants who appetite 18(29.51) | 21(34.43) | 22(36.07)| 61(100.00)
were on medication had higher anxiety levels than those Cough 14(24.56) | 17(29.82) |26 (45.61)| 57 (100.00)
who were not (p<.05) (Table 6). Sore throat 9(17.31) | 21(40.38) |22(42.31)| 52 (100.00)
Diarrhea 14 (34.15) | 17 (41.46) | 10(24.39)| 41(100.00)
Table 2. Habits and Diseases Running nose 16 (39.02) | 17 (41.46) | 8(19.51) | 41(100.00)
2 Nausea 15(39.47) | 12(31.58) |11(28.95)| 38(100.00)
Chronic il . 2 Stomachache 10 (27.03) | 12(32.43) |15(40.54) | 37(100.00)
rofic fEness Dizziness 11(30.56) | 14(38.89) | 11(30.56)| 36 (100.00)
Yes 66 23.0 ERanealn
No 242 77.0 Mucous 7(23.33) | 14(46.67) | 9(30.00) | 30(100.00)
Total 287 100:0 Itching 18(66.67) | 6(22.22) | 3(11.11) | 27(100.00)
Chronic illness type! * Row percentage
Hypertension (HT) 23 34.8 **From highest to lowest
Allergic Asthma 13 19.7
Diabetes Mellitus (DM) 6 9.1
Chronic Obstructive Pulmonary Disease (COPD) 5 7.6 Table 4. Factors affecting COVID-19 diagnosis
Rheumatoid Arthritis (RA) 3 4.5 Testing positive for COVID-19
Depression 3 45 Yes* No* Total*
Others 13 19.7 n(%) n(%)
total 66 100.0 Work experience (year)
Medication use <1 16 (5.6) 32(11.1) 48 (16.7)
Yi 70 24.4
* 15 55 (19.2) 76(26.5) | 131(45.6)
No 217 75.6
Total 287 100.0 6-10 22(7.7) 45 (15.7) 67(23.3)
Testing positive for COVID-19 11-15 14 (4.9) 12 (4.2) 26 (9.1)
Yes 118 41.1
>
No 169 58.9 216 11 (3.8) 4(1.4) 15(5.2)
Total 287 100.0 Total 118 (41.1) 287
169 (58.9)
Treatment (100.0)
None (NoT group) 14 11.9
- *k—
Home treatment with medication (HomT group) 81 68.6 X2 =11.31, p**=.023
Hospitalization (HosT group)? 23 19.5 Chronic illness
Total 118 100.0 Var Tirkge yazim 35(12.2) 31(10.8) 66 (23.0)
Anxiety levels® dizeltilmeli
Normal (<9 points) 198 69.0 Yok 83 (28.9) 138(48.1) 221 (77.0)
High (29 points) 89 31.0 Total 118 (41.1) 169 (58.9) 287 (100.0)
Total 118 100.0
Treatment duration (day) x> =5.03, p**=.025
HomT 7.00£0.00 Medication use
HosT 12.49+6.14 Yes 38(13.2) 32(11.1) 70 (24.4)
From highest to lowest incidence. Diseases stated less than three times No 80 (27.9) 137 (47.7) 217 (75.6)
were grouped under “Others.”
’Three HosT participants (13%) were admitted to intensive care units CE I ) (Bl ()
3Mean Coronavirus Anxiety Scale (CAS) Score: 7.65#3.71 *Total percentages ** Chi-square test
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Table 5. Factors affecting treatment type

Treatment Type
NoT’ HomT" HosT" Total*
Medication use
Yes 7(5.9) 20(16.9) | 11(9.3) | 38(32.2)
No 7(5.9) 61(51.7) | 12(10.2) | 80(67.8)
Total 14 (11.9) 81(68.6) 23(19.5) | 118(100.0)
X2 = 6.70, p**=.035
Age
162.68 KW=13.18
252.62 p=.001 2-3: p***=,001
381.78
BMI
157.43 KW=6.02 1-3: p***<,001
255.41 p=.049 2-3: p***<,001
375.15

*Total percentages ** Chi-square test KW: Kruskal Wallis test *** binary
comparison p-value (Post-hoc Tamhane’s Test)

Table 6. Anxiety levels and related factors

Normal * High* Total*

Work experience (year)

<1 37(12.9)) 11(3.8) 48 (16.7)
1-5 80 (27.9) 51(17.8) 131 (45.6)
6-10 50 (17.4) 17 (5.9) 67 (23.3)
11-15 17 (5.9) 9(3.1) 26(9.1)
>16 14 (4.9) 1(0.3) 15 (5.2)
Total 198 (69.0) 89 (31.0) | 287(100.0)

X2 =10.62, p**=.031

Chronic illness

Yes 34(11.8) 32(11.1) 66 (23.0)
No 164 (57.1) 57 (19.9) 221 (77.0)
Total 198 (69.0) 89 (31.0) 287 (100.0)
X =5.03, p**=.025

Medication use

Yes 38(13.2) 32(11.1) 70 (24.4)
No 160 (55.7) 57(19.9) 217 (75.6)
Total 198 (69.0) 89 (31.0) 287 (100.0)

¥ =9.35, p**=.002
*Total percentages ** Chi-square test

4. DISCUSSION

COVID-19is a global threat to public health. As of 26.04.2021,
the number of confirmed COVID-19 cases is 147.538.302,
corresponding to 18.83% of the world’s population (21).
According to the Turkish Ministry of Health (2021), the
number of COVID-19 tests is 46.153.151, and the number
of confirmed cases is 4.667.281. In other words, ten percent
of the tests come out positive, corresponding to six percent
of the national population. Our results showed that 41.1%
of the participants had been tested positive for COVID-19,

which is twice as much as the global rate (18.82%) and four
times as much as the national rate (10.11%). According to the
Turkish Ministry of Health (2021) data, our research site was
in a “very high-risk” city. Our result shows a trend similar to
what is reported in “very high-risk” regions of Turkey. Factory
workers are considered a high-risk group that has been
adversely affected by the pandemic. They have faced various
problems, such as layoffs, unpaid leave, fewer working hours,
and lower wages (22). Our result is not surprising because
our participants were blue-collar workers who had to keep
working during the pandemic to provide for themselves and
their families. It is also because they had difficulty affording
hygiene products and PPE due to financial problems and had
low awareness of the seriousness of the health risks, and
therefore, paid little attention to preventive measures.

Although COVID-19 is similar to seasonal influenza, it
typically presents with much more severe symptoms. The
most common symptom in our participants was joint pain
(62.5%). People diagnosed with COVID-19 also experience
chest and stomachache (23) and myalgia (56.6%), and
general fatigue (56.6%) (24). However, research shows that
the most common symptom of COVID-19 is headaches. For
example, Lan et al. reported severe headaches in four out of
ten COVID-19 patients. Toptan et al. also found that seven
out of ten COVID-19 patients suffered from headaches for up
to three days since their diagnosis (25). However, they stated
that headache was more prevalent in women, which might be
related to migraines. Lippi et al. conducted a literature review
and concluded that headache was an important symptom in
COVID-19 patients because people with a headache were
more likely to test positive for COVID-19 (OR: 95%) (26).
Pain causes different problems, especially fatigue. Menni et
al. focused on the symptoms of COVID-19 and conducted a
survey with 2.618.862 people in England and the USA (17).
They determined that almost three out of ten people in the
England group and more than two out of ten people in the
USA group experienced fatigue. What is more, Townsend
et al. argue that fatigue is observed in half of the COVID-19
patients even ten weeks after treatment and that it can even
turn into permanent fatigue. Another symptom of COVID-19
is the loss/change in the sense of smell and taste (27). Menni
et al. reported a loss/change in the sense of smell and taste
in almost seven out of ten COVID-19 patients (17). Lan et
al. looked into post-COVID symptoms in 592 healthcare
professionals and reported the loss/change in the sense of
smell and taste in 15.7% of the participants. Menni et al.
also found that more than six out of ten COVID-19 patients
(n=13.863) experienced a loss in their sense of smell and
taste. Anyone with the symptoms of COVID-19 should self-
isolate to prevent the spread of the infection (17, 23, 24). The
least common symptoms in our participants were joint pain,
headache, fatigue, and change in the sense of taste. Some
of the symptoms of COVID-19 are similar to those of the
common cold. Therefore, anyone showing those symptoms
should self-quarantine until their tests come back.

First, the World Health Organization and then the health
ministers of all countries have drawn up treatment
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guidelines. There are three treatment options: (1) at home
with no medication, (2) at home with medication and (3)
admission to a hospital. According to WHO (2020), elderly
and obese individuals and those on medication for chronic
illnesses may experience more problems during recovery and
may need inpatient treatment. Demirel Kaya et al. reported
that Turkish patients treated on standard protocols had
a mean age of 6116 years and that 65% had at least one
chronic illness for which they took medication. High BMI
increases the likelihood of lung infections in that population
(28). Individuals with obesity are twice as likely to develop
pulmonary diseases and almost three times as likely to need
hospitalization as non-obese people. They stay in the hospital
almost four times longer and have a higher mortality rate than
non-obese people (16). The BMI > 28 kg/m? and diabetes are
independent risk factors for severe illness in patients with
COVID-19 (29). Individuals with obesity are 2.7 to 3.3 times
more likely to develop type 1 diabetes, hypertension, and
high triglycerides (30). Obesity also increases the severity
of COVID-19 and the risk of mortality (15). Our HosT group
consisted of older adults who were on medication for chronic
illnesses. This result shows that age, chronic illnesses, and
regular medication use are also risk factors for more severe
COVID-19 in young adults who work during the pandemic.

Participants experienced stress because young adults and
workers are also at risk of contracting the coronavirus.
Moghanibashi-Mansourieh reported severe (9.3%) and very
severe (9.8%) anxiety in the lranian population. He also
found that women and people aged 21-40 years experienced
higher levels of anxiety (31). Ozdin and Bayrak Ozdin also
determined that anxiety was more common in women
than in men, in people aged 18-49 years than in those older
than 50, and in people with chronic illnesses than in those
without chronic illnesses (32). Shangguan et al. also reported
a positive correlation between chronic illnesses and anxiety.
People experience anxiety during the pandemic because
they think their lives will be adversely affected by COVID-19
(67.7%) (33). They are also afraid of contracting the virus
(44.8%) and infecting their loved ones (78.3%) and facing
financial problems (47.3%). People with health problems
experience great anxiety about the pandemic and constantly
think about the virus (p<.001). Elderly individuals also spend
a great deal of time thinking about the pandemic (p<.001)
(34). It was announced by the World Health Organization
that men over the age of 60 and people who take regular
medications have a higher risk of COVID-19 infection (4). We
also found that participants who were on medication for
chronic illnesses had higher levels of anxiety. This is probably
because campaigns on COVID-19 raised their awareness
of the seriousness of the situation, resulting in increased
levels of anxiety. The pandemic has taken its toll on some
sectors, and people working in those sectors have faced
unemployment and economic difficulties, exacerbating their
already-existing problems (22). Our participants were blue-
collar workers who had to work to provide for their families
during the pandemic. They had high anxiety levels probably
because they experienced economic difficulties and had to

work during the pandemic and also because they were at
risk of contracting the virus and transmitting it to their loved
ones.

5. CONCLUSION

At the time when the data were collected, the vaccination
of all individuals had not yet been completed, only the
vaccination of risky groups was continuing. The rate of
COVID-19 infection was significantly higher among our
participants than at the global and national levels. The most
common symptoms were joint pain, fatigue, change in the
sense of taste, and headache. The HosT group consisted
mainly of people with chronic illnesses, those who were on
medication, and those with high BMI. Participants had high
anxiety levels affected by working hours, chronic illnesses,
and regular medication use. However, participants’ habits did
not affect the rate of COVID-19 diagnosis, types of treatment,
and anxiety levels.

Authorities should provide workers in the manufacturing
industry with training on COVID-19 risk factors and preventive
measures and consider them a priority group for vaccination,
regardless of age, chronic illnesses, and medication use. The
workplace nurse and physician should continue the training
and follow-up of employees in this context.
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ABSTRACT

Objective: In the present study, the aim was to determine the measures taken by nurses to protect themselves from the COVID-19, and
methods they use to cope with stress.

Methods: This descriptive and cross-sectional study was carried out with 237 nurses working in Manisa City Hospital, located in Manisa,
between August 2020 and March 2021. Data were collected with the Nurse Information Form, the Perceived Stress Scale, and the Ways of
Coping with Stress Questionnaire. In the analysis of the data, numbers, percentage distribution, Mann Whitney u test, Kruskal Wallis test
and Spearman correlation analysis were used.

Results: Protective equipment used most by the nurses while they gave care to patients with COVID-19 were gloves (96.6%), masks (95.3%)
and N95 masks (90.7%). Among the issues that caused the nurses to have stress most were the fear of transmitting viruses to their families
or immediate circles, and experiencing physical or psychological disorders. The mean score the nurses obtained from the overall Perceived
Stress Scale was 30.3615.63. The mean scores the nurses obtained from the sub-dimensions of the Ways of Coping with Stress Questionnaire
were as follows: Self-confident approach sub-dimension: 19.8313.44, optimistic approach sub-dimension: 13.99+2.37, desperate approach
sub-dimension: 18.23+4.15, submissive approach sub-dimension: 12.89+2.98 and seeking social support sub-dimension: 10.83+1.97.

Conclusion: In our study, the majority of the nurses felt stressed during the COVID-19 pandemic. They were not competent enough to use
the methods of coping with stress. Health institutions should reduce the stress on nurses and provide support to motivate them to work

keenly.

-

Keywords: Nurse, preventive measure, COVID-19, stress, coping with stress, prevention.

1. INTRODUCTION

The COVID-19 pandemic has led to not only a nationwide
both also a global crisis. Health professionals can work
earnestly if their physical and mental health is good, and it
should be kept in mind that success in crisis management
depends on people’s being healthy and working efficiently
(1-3). Pandemic is a cause of physical illnesses, mental
trauma and risk of death for citizens, administrators and
healthcare professionals across the country. Therefore,
the main goal of crisis management during the Covid-19
pandemic should be not only to protect public health and
to treat patients, but also to protect the physical and mental
health of health personnel fighting the disease on the front
line (3-7). Healthcare personnel responsible for admitting
patients with COVID-19 to hospital and caring for them have
been exposed to various personal and organizational stresses
that negatively affect their health and job satisfaction (8,9).
Therefore, recognizing stress factors and providing periodic
training will be an effective step towards prevention,
treatment and stress reduction (10-12). Given the fact that

nearly half of the health personnel experienced burnout,
emotional fatigue or work-related stress before the Covid-19
pandemic, it is not surprising that most of them experienced
depression, severe anxiety, sleep problems, psychological
stress and burnout during the pandemic (5,7,13,14).

It is important to focus on the problems experienced by
healthcare professionals in order to protect and control
their mental health. In line with the identified problems,
the support provided by taking into account the needs of
healthcare professionals will protect their mental gpandemic
and providing appropriate support in the light of these findings
will protect their mental and physical health. Thus, the quality
of health care will improve. Protecting the mental health of
healthcare professionals is important for controlling the long-
term health of both society and healthcare professionals.

The present study was conducted to determine the measures
taken by nurses to protect themselves from the Corona virus,
and methods they used to cope with stress.
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2. METHODS

Before the study was conducted ethical approval from the
Manisa Celal Bayar University, Faculty of Medicine, Health
Sciences Ethics Committee (date: July 22, 2020, number:
20.478.486/470) and the institutional permission from the
chief of the hospital where the study was to be conducted
were obtained. The participants gave their written consent
after they were informed about the content and purpose
of the study by the researcher. Then, the participants
volunteering to participate in the study responded the online
survey form.

This descriptive and cross-sectional study was carried out
with nurses working in Manisa City Hospital between August
2020 and March 2021. Nurses working in the Manisa City
Hospital affiliated to the Manisa Provincial Health Directorate
(N: 520) comprised the study population. The sample size of
the study was calculated as 221 nurses using the Epi Info
statistical package program (margin of error: 5%, design
effect: 1.0, confidence interval: 95%). However, considering
the possibility of losses during the study, it was decided to
include 237 nurses.

The study data were collected using the Nurse Information
Form, the Perceived Stress Scale, and the Ways of Coping
with Stress Questionnaire.

2.1. Data Collection Tools

2.1.1. Nurse Information Form

The researcher explained the content and purpose of the
study to the participants, and collected the data from the
volunteer participants online. The form is used to question
nurses’ demographic, occupational and Covid-19-related
characteristics.

2.1.2. Perceived Stress Scale

The scale was developed by Cohen et al. (15). Erci adapted
the scale into Turkish in 2006 after conducting its validity and
reliability study (16). The scale consists of 10 items. Responses
given to the items are rated on a 5-point Likert type scale
ranging from 1 to 5. The score for the overall Perceived Stress
Scale is the sum of the scores of the 10 items. The lowest
and highest possible scores to be obtained from the scale
are 10 and 50 respectively. Participants who score >30 are
considered to have stress (16).

2.1.3. Ways of Coping with Stress Questionnaire

The scale developed by Folkman and Lazarus (1980)
was adapted into Turkish by Hisli Sahin and Durak, after
conducting its validity and reliability study (17). The 30-
item scale has the following five sub-dimensions: 1 — Self-
confident approach, 2 — Optimistic approach, 3 — Desperate
approach, 4 — submissive approach and 5 — Searching
for social support approach. The 1%t and 9% items in the

searching for social support approach sub-dimension of the
scale are reverse scored. Scores for each sub-dimension are
calculated separately. The increase in the scores obtained
from the self-confident approach, optimistic approach and
seeking social support approach sub-dimensions indicate
that the person copes with stress effectively whereas the
increase in the scores obtained from the desperate approach
and submissive approach sub-dimensions indicate that the
person uses ineffective methods in coping with stress.

2.2. Statistical Analysis

The data were analyzed using the SPSS (Statistical Package
for Social Science) 26.0 package program. In the analysis of
the data, numbers, percentage distribution and descriptive
statistics were used to define the demographic characteristics,
the Kolmogorov Smirnov normality test was used to
determine whether the data were normally distributed, and
the Mann Whitney U test, Kruskall Wallis test and Spearman
correlation analysis were used for the data that were not
normally distributed. p values less than 0.05 were accepted
as the level of statistical significance.

3. RESULTS

Of the nurses, 61.2% were under the age of 31, 78.9% were
women, 58.2% were single, 89.5% had a bachelor’s degree
and above, 64.1% had an income equal to expenses, 57.8%
worked in the profession for less than 8 years, 69.2% worked
in the hospital for less than 3 years, and 39.2% worked in the
intensive care unit (Table 1).

Of the participating nurses, 73.4% had to buy protective
equipment with their own means during the COVID-19
process, 85.2% felt stressed due to COVID-19, 62.9% thought
they were not competent enough to use the methods of
coping with stress during the COVID-19 pandemic, 62.9%
were perceived as a source of infection by their neighbors
because they worked in the hospital during the COVID-19
pandemic, 95.8% felt stressed due to fear of being
infected with corona virus in the working environment and
transmitting it to family members or close friends, 58.6% did
not consider leaving their job due to the COVID-19 pandemic,
54.4% experienced physical or psychological disorders due to
stress during the COVID-19 pandemic, and 26.9% reported
that the situation that caused anxiety and fear most was the
possibility of transmitting the corona virus to their families
(Table 2).

The protective equipment worn by the nurses giving care
to patients with COVID-19 were mostly gloves (96.6%) and
masks (95.3%). The analysis of the relationship between the
nurses’ sociodemographic characteristics and their perceived
stress levels revealed that the only significant relationship
was between their perceived stress levels and the sex
variable. The mean score the female nurses obtained from
the Perceived Stress Scale was higher than was that of the
male nurses (p<0.05).
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Table 1. Sociodemographic/professional characteristics of the nurses
(n=237)

Table 2. Stress sources of nurses in the covid-19 pandemic (n=237)

Variables n %

Variables n % The need to buy protective equipment with his or her

Age *31.38%7.96 (min-max: 22.00-59.00) years own means during the Covid-19 pandemic 174 | 73.4
<31 years 145 61.2 Yes 63 26.6
231 years 92 38.8 No

Sex Feeling stressed due to Covid-19

Women 187 78.9 Yes 202 | 85.2
Men 50 21.1 No 35 14.8
Marital status Feeling inadequate in using methods of coping with

Single 138 58.2 stress during the Covid-19 pandemic 149 | 629
Married 99 41.8 Yes 88 37.1
Educational status No

Vocational Health High School + Associate Degree 25 10.5 Being perceived as a source of infection by neighbors

Bachelor’s degree and above 212 89.5 because of working in the hospital during the Covid-19 | 149 | 62.9
Income status pandemic 88 | 371
Income less than expenses 61 25.7 Yes

Income equal to expenses 152 64.1 No

Income more than expenses 24 10.1 Feeling stressed due to fear of being infected with

Length of service in the profession *8.53+8.88 (min- corona virus in the working environment and 227 | 95.8
max: 0.17-39.00) years 137 57.8 transmitting it to family members or close friends 10 4.2
<8 years 100 | 422 Yes

>8 years No

Length of service in the hospital *3.76+5.61 (min-max: Considering quitting the job due to the Covid-19

0.08-30.00) years 164 | 69.2 pandemic 139 | 58.6
<3 years 73 | 308 Never 81 | 342
>3 years Sometimes 17 7.2
Clinic worked in Often

Emergency 24 10.1 Experiencing stress-induced physical or psychological

Intensive care unit 93 39.2 disorders during the Covid-19 pandemic 129 | 54.4
Surgical or internal services 50 | 21.1 Yes 108 | 45.6
Specialized units (operating rooms, dialysis unit etc.) 39 16.5 No

Other (outpatient clinic, electrocardiogram. blood 31 13.1 Variables

collection etc.) Factors causing anxiety and fear due to the Covid-19 n %
* mean + standard deviation epidemic (n=791) *

The risk of transmission of the Corona virus 179 | 226

While the mean score the participating nurses obtained Fear?fdeath — - 63 8.0
from the Perceived Stress Scale was 30.3645.63, the mean The risk Oftran_smlssm Ofth? Corona virus . 213 | 263
scores they obtained from the sub-dimensions of the Ways :sr:]ck))fezansmntmg Corona virus to the family 42 >3
of Coping with Stress Questionnaire were as follows: Self- Natbeing able tohelp patients disgnosed with 126 | 15.9
confident approach sub-dimension: 19.83+3.44, optimistic Covid-19 positive

approach sub-dimension: 13.99+2.37, desperate approach Loss of a family member 162 | 205
sub-dimension: 18.23%4.15, submissive approach sub- Not being able to be with the family members when 6 0.8
dimension: 12.89+2.98 and seeking social support sub- they need help Others

dimension: 10.83+1.97 (Tablo 3).

The analysis of the correlations between the mean scores the
nurses obtained from the Perceived Stress Scale and the sub-
dimensions of the Ways of Coping with Stress Questionnaire
revealed that there was a very weak positive correlation
between the Perceived Stress Scale and the Desperate
Approach and Submissive Approach sub-dimensions (r:
0.194, p=0.003; r: 0.134, p=0.039 respectively) and that
there was no significant correlation between the Perceived
Stress Scale and the Self-Confident Approach, Optimistic
Approach, and Searching for Social Support Approach sub-
dimensions (p>0.05) (Table 4).

*Multiple response number percentage distribution

Table 3. Distribution of the mean scores the participating nurses
obtained from the perceived stress scale, and the ways of coping
with stress questionnaire (n=237)

Scales MeaniSD Min-Max

Median (IQR¥*)

Perceived Stress Scale 30.3615.63 31.00 (4.50) 12.00-50.00
Sub-dimensions of the Ways of Coping with Stress Questionnaire
Self-Confident Approach | 19.83+3.44  |21.00 (3.00) 7.00-28.00
Optimistic Approach 13.9942.37 15.00 (2.00) 5.00-20.00
Desperate Approach 18.23+4.15 18.00 (5.00) 8.00-31.00
Submissive Approach 12.8942.98 13.00 (4.00) 6.00-22.00
Seeking Social Support | 10.83+1.97 | 11.00 (2.00) 4.00-16.00

*IQR: Interquartile Range
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Table 4. Correlations between the mean scores the nurses obtained
from the perceived stress scale and sub-dimensions of the ways of
coping with stress questionnaire scores (n=237)

Perceived Stress Scale

Self-confident approach r.:0.079
p=0.226
Optimistic approach r.:0.021
p=0.752
Desperate approach r:0.194
p=0.003**
Submissive approach r:0.134
p=0.039*
Searching for social support approach r.:0.110
p=0.091

*p<0.05, **p<0.01, rs: Spearman Correlation Analysis

4. DISCUSSION

The results of our study demonstrated that the majority
of the participating nurses (85%) felt stressed during the
COVID-19 pandemic. In several studies, causes of distress
among health workers have been stated as follows:
Vulnerability, loss of control about their own health, the
spread of the virus, the health of their families and people
in their immediate environment, changes in the working
environment, concerns about isolation, contagiousness of
the COVID-19 and relationship between the COVID-19 and
high morbidity rate. Among other factors causing healthcare
workers to experience pressure and anxiety are material
shortages and the increase in the COVID-19 cases (18). In
Lai et als study, most of the participants worked in tertiary
hospitals. In Jackson et al.’s study, nurses, women, and front-
line workers in Wuhan were determined to have more severe
symptoms during all the measurements. In the same study,
it was concluded that women and those having a moderate-
level task experienced depression, anxiety, and distress more
severely (2). In some studies, a significant portion of the
participants suffered from anxiety, depression, and insomnia
symptoms, and more than 70% of them had psychological
distress (18,19). A study conducted in Austria examined
therapists’ stress levels and fears of contracting COVID-19.
In a study conducted in Austria, therapists’ stress levels
and fears of contracting COVID-19 were investigated. The
findings of this study demonstrated that there was a positive
relationship between their fear of contracting COVID-19
infection and stress levels (20). The results of aforementioned
studies were consistent with our results. When an individual
feels threatened, his or her nervous system activates the
organism for an emergency and responds to the emergency
by secreting some stress hormones, which prepares the
individual to escape from danger.

In the present study, protective measures taken by nurses
most while giving care to patients with COVID-19 were
wearing gloves, masks and N95 masks. Of the participating
nurses, 73.4% had to buy protective equipment with their
own means during the COVID-19 process. In Tayyip and
Alsolaminin’s study, in which stress and fear experienced
by nurses working in a state hospital during the COVID-19

pandemic in Saudi Arabia were investigated, the participants
stated that they were at a high risk of being infected in
their workplace, and therefore they experienced a lot of
stress at work and were afraid of getting sick (21). They
also had a high level of fear of transmitting COVID-19 to
their family members, friends and colleagues (21). Rahman
et al. emphasized that the nurses in their case study were
worried about transmitting the disease to their families
because its risk of person-to-person transmission was high,
and they experienced mental stress because insufficient
personal protective equipment increased the potential
for transmission, and because they were isolated in the
workplace and were assigned to high-risk positions. Nurses’
working for hours and hours continuously pushed their limits
(6). In El-Hage et al’s study, health workers had problems
such as lack of personal protective equipment, lack of
communication, lack of care materials, disruption of daily
family and social life during the COVID-19 pandemic. Other
problems were lack of support, fear of infecting a loved one,
isolation or social stigma, job stress and insecurity. Therefore,
the risk of anxiety, depression, exhaustion, addiction and
post-traumatic stress disorder was high among health
workers (5). In Rolling et als study conducted at Strasbourg
University Hospital, among the risk factors stated by the
health workers were unfamiliarity with the virus, infection
risk, high morbidity and mortality rates, perception that
protective equipment was inadequate, and unpredictability
(22). In Arnetz et al’s study, nurses’ perceptions of COVID-
19-related stress were investigated under the following six
main themes: Fear of exposure to COVID-19 and getting sick;
fear of transmitting the virus to others; restrictions such as
social distancing and business closures due to the pandemic;
infection, illness and death of patients, co-workers or loved
ones; feelings of inadequacy and desperation, especially in
relation to the condition and treatment of their patients; and
work-related problems such as relationships with colleagues,
perceived workplace administrative failures, and lack of
material and training (23). The results of the aforementioned
study are consistent with the results of our study.

In the present study, the analysis of the correlations between
the mean scores the nurses obtained from the Perceived
Stress Scale and the sub-dimensions of the Ways of Coping
with Stress Questionnaire scores revealed that there was a
very weak positive correlation between the Perceived Stress
Scale and the Desperate Approach and Submissive Approach
sub-dimensions. This suggests that they were not competent
enough in using the methods of coping with stress. In Klaid
et al’s study conducted in Saudi Arabia, providing personal
protective equipment, wearing protective equipment
while treating everyone who presented to the hospital,
and providing sufficient information to prevent infection
were regarded as factors that could be used in coping with
COVID-19 (24).
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5. CONCLUSION

In our study, health institutions should reduce the stress on
nurses and provide support to motivate them to work keenly.
During the pandemic, in the field of health, the aim should
be to improve nurses’ coping skills and resilience, and to
reduce their burnout levels and risk of developing mental
health problems. In addition, the health workers’ basic
physical needs such as safety (access to personal protective
equipment), food and water, rest and sleep must be met.
Healthcare workers’ right to take breaks and to spare time
for themselves should be ensured. Quality communication
should be ensured with all personnel, and they should be
informed accurately.
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ABSTRACT

Objective: The study is aimed to study for the reliability, validity, and cross-cultural adaptation of the Turkish version of the Jefferson Scale
of Empathy for undergraduate health profession students (JSE-HPS).

Methods: Cultural adaptation of JSE-HPS was carried out in 5 stages according to the protocol of Beaton et al.JSE-HPS was administered
to students who educated in the departments of Physiotherapy and Rehabilitation, Nursing and Health Management. The reliability of
JSE-HPS was evaluated by internal consistency and test-retest analysis using Cronbach’s alpha and intraclass correlation coefficient (ICC),
respectively. Criterion validity assessed by comparing the scores of JSE-HPS and Emphatic Tendency Scale (ETS). An analysis of construct
validity was carried out by exploratory and confirmatory factor analysis.

Results: The exploratory factor analysis revealed the presence of three factors that explain 44.68% of the total variance and that correspond
to the dimensions of the original scale. Following factor structures were obtained as “Perspective taking”, “Compassionate care” and
“Standing in patient’s shoes”. Turkish version of JSE-HPS total score were significantly correlated with the ETS total score (r=0.187, p=.005).
The Cronbach’s Alpha internal consistency coefficient was found a = .793. The test-retest reliability coefficient was 0.86. The confirmatory
factor analysis verified a good fit of the model (x2/df = 1.776).

Conclusion: The Turkish version of JSE-HPS is a valid and reliable scale for evaluating empathy levels of undergraduate health professions

students.

-

Keywords: Empathy, health professions students, Jefferson scale of empathy, empathic tendency scale

1. INTRODUCTION

Empathy, which can be briefly defined as understanding
and feeling of one’s thoughts upon experiences (1). It has
been gaining importance in health care since Hojat et al.,
thoroughly described its core features such as cognitive
part of empathy which is directly related to being able to
understand experiences, concerns, and perspectives of the
patient regarding patient care (2).

A great majority of the literature has been focusing on the
aspect of physician and health care provider yet recently
establishing or measuring empathy has been performed with
the undergraduate students (3). There are a lot of studies
showed that improved empathy levels in health professionals
not only ensure patient compliance and satisfaction but also
enhance the quality of the initial diagnosis (4, 5). Hojat et al.
also contributed that increased empathy has been found to
affect better clinical outcomes when compared to ones that
have lower empathy (2). Gained efficient clinical outcomes
with improved empathy have not been only shown for

physicians but also were shown in nurses who work with
cancer patients (6).

Since empathy and its related dimensions are important to
integrate a better skill to provide in health care, measuring
empathy gained attention (7). Hogan’s Empathy Scale (8),
Empathic Tendency Scale (9), and Empathic Skill Scale (10) are
tools that are often used to assess empathy yet these might
have some lacks concerning measure specific subgroups.
The Jefferson Scale of Empathy (JSE) was developed by Hojat
et al., to measure empathy in physicians (2). JSE has three
versions for Medical students (JSE-S), Health Professions
(JSE-HP), Health Professions students (JSE-HPS) (2,11). Some
studies used JSE in different profession cohorts such as
nursing (7) and dentistry (12).

Duetotheimportance of empathy among health professionals
has been understood, establishing the measure of empathy
among undergraduate health profession students attract
attention. JSE has 20 items that cover some parameters such

Clin Exp Health Sci 2024; 14: 14-21
ISSN:2459-1459

Copyright © 2024 Marmara University Press
DOI: 10.33808/clinexphealthsci. 1023941

&8

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


https://orcid.org/0000-0002-9152-3469
https://orcid.org/0000-0002-0486-6878
https://orcid.org/0000-0002-8017-2384
https://orcid.org/0000-0002-5603-2891

Turkish Version of Jefferson Scale of Empathy For HPS

| Original Article |

as physician’s view from patient, understanding, feeling,
and thinking experiences of patients (3). As a previously
mentioned, other tools that assess empathy cannot be
modifiable for some subgroups, thereby JSE-HPS seems
to be convenient to adapt to empathetic studies involving
healthcare students (3,11).

Since there might be lacking of some tools which assess
empathy directly such as Empathic Tendency Scale and
Empathic Skill Scale in Turkish language, yet these were
discussed as cannot be quite modifiable to some specific sub-
groups such as health profession students (7). Although JSE-S
and JSE-HP have Turkish versions, no instrument developed
specifically health professions students such as JSE-HPS for
evaluating empathy in Turkish language (13,14). As indicated
before, JSE-HPS is a quite proper tool to adapt some specific
subgroups due to items are easily modifiable. In addition,
there is an emerging need for empathy assessment tool
especially for undergraduate students in health sciences who
are directly linked to patients one by one in Turkish language.

Thus, this study is aimed to study for the reliability, validity,
and cross-cultural adaptation of the Turkish version of
the Jefferson Scale of Empathy for undergraduate health
profession students.

2.METHODS

2.1. Study Design

The research is a methodological study.

2.2. Study Setting and Sample

The study was conducted in a Faculty of Health Sciences in
Izmir, Turkey between February 2020, and April 2020. All
students who educated in the departments of Physiotherapy
and Rehabilitation, Nursing and Health Management were
asked to participate in this study (N=430). The students were
informed about the research and their written informed
consent was obtained. The research was started with 228
students who can be reached and agreed to participate in the
research. This study was approved by local Ethics Committee
(Reference number= 07/2020) and registered in the Clinical
Trial Register (ref: NCT04422834). The inclusion criteria were
set as being volunteer to participate and currently studying
as a student in Faculty of Health Sciences.

2.3. Measurement

The data were gathered by using the sociodemographic
form, JSE-HPS and Empathic Tendency Scale (ETS).
Sociodemographic form consists of four questions about the
age, gender, department and class of the students.

Jefferson Scale of Empathy for Health Professions Students:
It was originally developed by Hojat et al. intended to measure
empathy levels for health professional students. The JSE-HPS
consists of a total 20-items each scored by seven-point Likert

Scale as 1: “Strongly disagree” through 7: “Strongly agree”.
Ten out of 20 items are scored directly according to the
Likert weights while the other half are reversely scored. The
minimum and maximum scores for JSE-HPS can be reached
to 20 and 140, respectively. The higher scores indicate better
empathic aspect or vice versa. The reliability coefficient of
JSE-HPS was found to be 0.78 (2).

Emphatic Tendency Scale: |t was originally developed by
Dokmen et al. specifically intends to measure the attitude
of people’s skill of empathy. Turkish validation and reliability
study were also conducted in which internal reliability
of the tool was found as 0.82 according to the Cronbach’s
alpha value. ETS has 20 items and each have 5-point Likert
type feature where 1 through 5 equals to “Completely
contradictory, Quite contradictory, Undecided, Quite proper,
Completely proper”, respectively. Each item of the tool
consists of ideas regarding the behaviors which can be faced
in daily life. One is required to fill each item by filling the one
of the numbers from 1 through 5 by simply indicating how
much they agree in the related idea. Since there are negative
items in the scale, the relevant items were converted into
positive items. Negative items are “3, 6, 7, 8, 11, 12, 13,
15”. The minimum and maximum scores can be taken from
the tool are 20 and 100, respectively. Higher scores indicate
better empathic attitude or vice versa (9).

2.4. Translation and Cross-cultural Adaptation

Cultural adaptation of JSE-HPS was carried out in 5 stages
according to the protocol of Beaton et al (15). At the first
stage, original scale was translated separately into Turkish
by a committee of three health professionals whose
native language is Turkish. At the second stage, the same
committee contributed to one integrated draft from three
separately translated form of the tool to establish the most
appropriate terms in the translated final version at the end
of this stage. At the third stage, back translation in which two
native English speakers who were out of the topic translated
this scale back to English was perform. At the fourth stage,
the expert committee studied the final draft to harmonize
culturally to minimize differences between the original
and translated version. At the fifth stage, a pilot study was
carried out in 30 students by applying the Turkish version
of the translated scale. After the pilot study, it was reported
that the statement of “to stand in their patients’ shoes” in
the Item 9: “Health care providers should try to stand in
their patients’ shoes when providing care to them” was not
understood by students. For this reason, this statement was
changed to “to put themselves in their patients’ place” for
better understanding in Turkish culture. Since the whole
scale was accepted as easily understandable and convenient
with the Turkish language according to the pilot study results,
the final version of the scale was established. The Turkish
translation of the JSE-HPS was copyrighted by © Thomas
Jefferson University, 2001. All rights reserved.
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2.5. Reliability

The reliability of the JSE-HPS was evaluated by internal
consistency and test-retest analysis. Cronbach’s alpha
was computed to assess the internal consistency of scale.
Cronbach’s Alpha coefficient ranges from “0” to “1” and
approaching “1” shows that the scale items are consistent
with each other (16). Test-retest reliability was done by re-
applying the JSE-HPS after seven days. It was calculated by
using the intraclass correlation coefficient (ICC) (17).

2.6. Validity

Criterion validity was assessed with by comparing JSE-HPS scores
and ETS scores. Pearson’s correlation coefficient was used to
quantify the magnitude of the correlation. It was categorized as
poor (<0.40), fair to good (0.40-0.75), and excellent (>0.75).

Construct validity was evaluated by factorial analysis.
Exploratory factor analysis was used to reduce data to a
smaller set of summary variables. In confirmatory factor
analysis, it was determined whether the factor structure
assessed by exploratory factor analysis was confirmed for the
Turkish sample (17).

2.7. Statistical Analysis

Statistical significance level was set as p<0.05 and all
statistical analyses were performed using PASW software
(SPSS, version 21). Demographic characteristics of students
were shown according to variable types. Cronbach’s alpha
coefficient was calculated to assess the internal consistency
of the scale. The test-retest reliability of total score and
each item was investigated via ICC and Kappa coefficient,
respectively. Criterion validity was assessed by Pearson’s
Keiser-Meyer-Olkin (KMOQO) and
Bartlett’s sphericity test was conducted to investigate

correlation coefficient.
whether the scale was appropriate for factor analysis.
Exploratory and confirmatory factor analysis were performed
to assess the construct validity according to Eigen values.

3.RESULTS

430 students were informed about participating the study,
however 228 students accepted to participate at baseline.
61 students did not attend test-retest analysis; therefore, this
study was completed with 167 students. Students’ mean age
was 19.82 + 1.03 year and 68.8% of the participants were
females. According to departments, the distribution of the total
sample was as follows: 39.5% nursing, 40.3% physiotherapy
and rehabilitation, and 20.2% health management. A total
of 53.9% of the students were in their first year of education
while the rest of them were in the second grade.

Validity

Construct Validity

The KMO test which was performed to determine the
compatibility of the data obtained with the 20 item —
scale for factor analysis was found to be 0.78. Varimax
rotation procedure was performed to analyze the principal
components of the factors and factor loads were obtained.
Three items (items 5, 12 and 18) in which factor loads below
0.30 were excluded from the scale. After elimination of items,
KMO value was found as 0.82 and Bartlett’s test of sphericity
resulted as x> =917.382, p < 0.001.

Explanatory factor analysis showed that JSE-HPS Turkish version
includes three factors at which Eigenvalues of them were
found to above one: Factor 1 (ltems: 2,4,9,10,13,15,16,17,20),
Factor 2 (Items: 1,7,8,11,14,19) and Factor 3 (ltems: 3,6).
These factors were identified as “Perspective taking” (PT),
“Compassionate care” (CC) and “Standing in patient’s shoes”
(SPS), respectively. Factors 1, 2 and 3 were found to be able to
explain total variances as follows: 27.45%, 9.43% and 7.81%,
respectively. These factors explain 44.68% of total variance.
Factor loading are shown in Table 1.

Table 2 presents the goodness of fit indexes of the three
factors model consisting of 17 items. Accordingly, the ratio
of chi square degrees of freedom was x?/df = 1.776; Root
Mean Square Error of Approximation (RMSEA) was 0.058 and
Comparative Fit Index (CFI) was 0.889. Figure 1 presents the
confirmatory factor analysis diagram of the model.
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Figure 1. ConfirmatoryFactor Analysis Diagram of JSE-HPS.
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Table 1. Factor loadings of items of the Turkish version of JSE-HPS
Items Sub-dimensions

1.PT 2.CC  3.SPS

2.Patients feel better when their health care providers understand their feelings. 0.45

4.Understanding body language is as important as verbal communication in health care provider — patient relationships. 0.51

9.Health care providers should try to stand in their patients’ shoes when providing care to them. 0.64

10.Patients value a health care provider’s understanding of their feelings; this has a therapeutic effect. 0.57

13.Healthcare providers should try to understand what is in the minds of patients by paying attention to non-verbal cues 0.66

and body language.

15.Empathy is a therapeutic skill without which a health care provider’s success is limited 0.49
16.Healthcareproviders’ understanding of theemotionalstatus of their patients and their families, is an important 0.57

component of the healthcare provider — patient relationship. 0.76

17.Healthcare providers should try to think like to care better for their patients. 0.66

20.1 believe that empathy is an important factor in patients’ treatment.

1.Health care providers’ understanding of their patients’ and their families’ feelings does not influence medical or surgical 0.65
treatment. 0.54
7.Attention to patients’ emotions is not important in patient interview. 0.69
8.Attentiveness to patients’ personal experiences does not influence treatment outcomes. 0.56

11. Patients can be curedonly by targeted treatment; therefore, health care providers’ emotional ties with their patients do 0.69

not have a significant influence in treatment outcomes.

14.| believe that emotion has no place in the treatment of medical illness. 0.4

19.1 do not enjoy reading non-medical literature or the arts.

3.1t is difficult for a health care provider to view things from patients’ perspectives. 0.76
6. Because each person is different, it is difficult to see events from the patients’ perspective. 0.8
Eigenvalue variance 1.6 4.67 1.33
Explained variance 9.43%  27.45% 7.806%
Total variance 44.68%

PT= Perspective taking,CC= Compassionate care SPS= Standing in patient’s shoes

Table 2. Item-total correlation coefficient of the JSE-HPS correlated with the ETS total score except for PT subscale

Corrected Item-Total ~ Cronbach’s Alpha if Item score.

Correlation Deleted

Item 20 0.603 0771 The Floor-Ceiling Effect
Iltem 9 0.587 0.768
Item 11 0.54 0773 The floor-ceiling effect was calculated for the first
Item 16 0.513 0.776 measurement of the items in JSE-HPS. The probability of
Item 17 0.508 0.773 students to answer as “Strongly agree = 7” for ceiling effect
Item 10 0.46 0.781 in “ Item 13” and “Item 20” was higher compared to other
ltem 13 0.448 0778 items. The probability of answering “Strongly disagree = 1”
lizii 7 ety ot for floor effect in “Item 2” and “Item 7” was much higher
item 14 0417 0.78 compared to other items.
Iltem 4 0.415 0.783
Iltem 8 0.406 0.781
Iltem 15 0.337 0.787 Reliability
ltem 1 0.336 0.79
Item 2 0.333 0.787
Item 19 0.237 0.792 Internal Consistency / Item-total Correlation
Iltem 6 0.148 0.802 . . .
ltem 3 0.143 0803 The Cronbach’s Alpha internal consistency coefficient

obtained from the JSE-HPS scoring system was found a =
o o .793. Cronbach’s alpha internal consistency coefficients were
Criterion Validity found for factors PT, CC and SPS as follows: o = .78, a = .67

Concurrent validity results showed that the Turkish version of ~ and a = .58, respectively. Item-total correlation coefficients
JSE-HPS total score (r=.187, p=.005) and CC (r=.151, p=.023)  Were ranged between r = .143 (Item 6) and r = .603 (Item
and SPS (r=.158, p=.017) subscale scores were significantly 20) (Table 2). The total scale mean score was found as 96.21

+ 10.71, and the mean scores of the sub-factors PT, CC and
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SPS were found as 53.32 +6.51, 35.23 +5.14 and 7.68 + 2.63,
respectively.

Test-retest Analysis

The scale was implemented by 167 students after seven days
to examine the consistency of the scale over time. The test-
retest reliability coefficient was found to 0.86 for the whole
scale and 0.81, 0.86 and 1 for the subscales, respectively
(p <.001) (Table 3). According to the Intraclass correlation
coefficient (ICC) values, it was determined that the scale has
“good to excellent” test-retest results.

Table 3. Reliability of Turkish version of JSE-HPS

JSE-HPS subdimensions 1CC (95% CI) p
Perspective taking (PT) 0.86 (0.81-0.89) <.001
Compassionate care (CC) 0.81 (0.74-0.86) <.001

Standing in patient’s shoes (SPS) 1 <.001
Total 0.86 (0.83-0.91) <.001

JSE-HPS=Jefferson Scale of Empathy-HealthProfessionsStudents;
ICC= Intraclass correlation coefficient

4. DISCUSSION

This is the first study of Turkish validation of the JSE-HPS
with undergraduate health professions students educating
departments of physiotherapy and rehabilitation, nursing,
and health management. According to the results, Turkish
version of the JSE-HPS is a reliable, valid, and appropriate
scale to evaluate empathy among health professions
students demonstrated satisfactory psychometric properties
which was consistent with the original version (18).

Since the importance of empathy and its related aspects in
terms of health care has been understood well, the need of
measuring empathy not only objectively but also holistically
arise (19). The “lefferson Scale of Empathy”, which was
developed by Hojat et al, has been the most frequently
used scale globally according to the numbers which show
translated a total of 39 languages along with the confirmed
psychometric properties in several languages in different
World regions (2,11,19). When compared to the translated
ones, the Turkish version is also compatible in terms of
obtained factors, explained cumulative variance, and
overall reliability and validity scores. “Perspective Taking”,
“Compassionate care” and “Standing in Patient’s shoes” are
factors that are the same with Brazilian, Japan, Iranian, and
Mexican versions of JSE-HPS (20-22)

Considering the overall scores obtained from Brazilian,
Iranian, and Japan versions, the overall score of the Turkish
version of JSE-HPS was found to be relatively lower.The reason
for lower scores of JSE-HPS might be multi-dimensional such
as the difference in cultural characteristics and some intrinsic
and extrinsic factors (20-22). On the other hand, relatively
lower scores might be attributable to a few factors related to
sample characteristics such as half of them were 1st grade of
students and arbitrary filling of the questionnaire might also
contribute.

The exploratory factor analysis of the Turkish version of JSE-
HPS showed a moderate to good compatibility with the
findings obtained JSE translation studies in the literature
by expressing the main three factors such as “Perspective
Taking”, “Compassionate Care” and “Standing in the patient’s
shoes”, respectively. The factor structure was same as the
original JSE-HPS scale (11). As a result of the fit index values
revealed in the confirmatory factor analysis of the scale,
it was found that the three-factor model fit the data well.
Similarly, a three-factor structure was found in the results of
other studies published except for Williams et al. (7,13,23-
27). A total of 45% cumulative variance was reported by Paro
et al, likewise the same range was obtained in our study (20).
“Compassionate Care” was found the main factor according
to the contributed variance in the Brazilian version of JSE-
HPS, however; “Perspective Taking” was found the main
contributing factor not only in the Japan version but also in
the Turkish version. This main difference can be attributed
to the cultural diversities between Eastern and Western
countries. However, Item 5 “A health care provider’s sense
of humor contributes to a better clinical outcome”, in the PT
factor;ltem 12 “Asking patients about what is happening
in their personal lives is not helpful in understanding their
physical complaints” and Item 18 “Health care providers
should not allow themselves to be influenced by strong
personal bonds between their patients families” in the CC
factor were extracted due to the lower factor loadings below
0.30. Similar results were produced in the literature. For
example, Williams et al.®reported that three items (ltem 2,
Item 5 and Item 18) were removed from the scale. However,
in some studies (25-27) it was concluded that the 20-item
scale was valid and reliable similar to the original scale. The
main reason for removing three items could be related to
translation or cultural differences. Different sense of humor
of health care providers, different requests of patients to
describe their daily lives and strong personal bonds between
Turkish population and Western cultures are very common.
This situation could be the reason of lower factor loading for
Item 5 “A health care provider’s sense of humor contributes
to a better clinical outcome”. In eastern cultures asking one’s
situation not only in the clinical base but also personally
is accepted as respectful and sincere behavior therefore
Iltem 12 “Asking patients about what is happening in their
personal lives is not helpful in understanding their physical
complaints” might have created confusion. In addition, since
the holistic approach to the patient is not in the foreground
in the education of the students in health management
department, they may have thought that the private lives of
the patients are not related to their physical complaints.

Item 18 “Health care providers should not allow themselves to
be influenced by strong personal bonds between their patients
families” was removed from the scale in most validity and
reliability studies (3, 7, 13, 20, 21, 23, 28). It may be related
to translation or cultural differences. Participants’ perception
of the importance of strong personal ties between patients
and families due to their different sociocultural structure
may differ. Again, the meaning of these items may differ in
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situations where the patients’ family members should be
included in making decisions about the patient. Especially
strong personal ties between Turkish family members may
have also led to this result.

The floor and ceiling effect, which can be analyzed by a
cumulative rate of “Strongly agree” and “Strongly disagree”
in item-based, Item13 “Health care providers should try
to understand what is in the minds of patients by paying
attention to non-verbal cues and body language.”and Item
207l believe that empathy is an important factor in patients’
treatment.”showed ceiling effect while Item 2“Patients feel
better when their health care providers understand their
feelings.” and Item 7“Attention to patients’ emotions is not
important in patient interview.” showed floor effect. In our
opinion, the floor effect of item 2 in the Turkish version
of JSE-HPS can be attributed to some cultural patient
characteristics in Turkish people by thinking that the patients
might exaggerate their condition. However, the floor effect
in item 7 is a relatively expected result due to great majority
of participants were nursing and physiotherapy students
who may think that the anamnesis is very important in both
patient care and rehabilitation.

The reliability of the Turkish version of JSE-HPS was found
around 0.80 which is accepted as a good result and coherent
with other JSE-HPS studies along with the factors’ scores
(20-22, 29) according to the Cronbach’s alpha value. The
Cronbach’s alpha value in the Spanish, Korean, Italian
Chinese and Australian versions of JSE-HPS was 0.83, 0.87,
0.78, 0.93 and 0.75, respectively (3, 23, 25, 27, 28). The test
re-test analysis which focuses on consistency over time of the
Turkish version of the JSE-HPS was found excellent according
to the ICC value even it was completed with a 27% attrition
rate. This value shows that the scale scores are constant with
respect to time.

Turkish version of JSE-HPS is a valid tool for evaluating
empathy since the correlations between the scales show
moderate effect sizes. Although there is a relatively lacking
in different JSE-HPS studies, we also analyzed the criterion-
related validity by the Turkish version of the ETS (9), and
found good to excellent correlations not only for the total
score but also for each factor except for perspective taking.

Item total correlation is the correlation between a single item
and the total of items. For internal consistency, the item-total
score correlation of each item is expected to be at least r =
0.20. However, the decision to remove items below this value
is made by evaluating the effect of the item on the Cronbach’s
alpha coefficient. In this study, it was decided to keep these
items in the scale since there was no significant difference in
the Cronbach’s alpha value when Item 3 (0.143) and Item 6
(0.148) with low item-total correlations were excluded, and
these items theoretically measure empathy. The item-total
correlations range varies in different studies in literature as
0.11 to 0.46,70.34 to 0.64?* and, 0.17 to 0.63%.

There are some strengths and limitations of this study.
Analyzing criterion-related validity with ETS along with EFA

within construct validity might be accepted as a strength.
Also, applying the Turkish version of JSE-HPS to different
health professions students is another strength of our
study. The following issues can be assigned as limitations:
This study was performed in a certain socio-demographic
region and only in one university. Also, it was conducted
on undergraduate students studying in departments of
physiotherapy and rehabilitation, nursing, and health
management. JSE-HPS has been developed on all healthcare
professions students. Therefore, it may be suggested to carry
out validity and reliability studies with a sample different
undergraduate (midwifery, nutrition and dietetics, language
and speech therapist, paramedic, etc.) and graduate students.
Another limitation is relatively higher attrition rate in test re-
test period. However, our results are consistent and can be
crosschecked with other JSE-HPS translation and validation
studies.

5. CONCLUSION

Evaluating the empathy levels of health professions students
during their education is important in terms of gaining
empathy skills. JSE-HPS is a specific scale that evaluates the
empathy level of health professions students. The results of
the study determined that the Turkish version of JSE-HPS is a
valid and reliable scale for evaluating undergraduate health
professions students’ empathy level.lt was concluded that
the Turkish version of JSE-HPS has satisfactory psychometric
properties as a measure of empathy in Turkish health
professions students and can be used to identify important
factors in empathy education. Since JSE-HPS is about the
empathy level, the relationship of the scale with variables
such as communication, self-sensitivity, problem solving, and
emotional intelligence related to the concept of empathy can
be examined in further studies.
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ABSTRACT

Objective: The aim of the study was to assess the effect of an obesity prevention program to decrease obesity risk on university students
at risk.

Methods: This is a parallel-group randomized controlled trial that is suitable for the Consolidated Standards of Reporting Trials (CONSORT)
statement. The study was carried out at a University in Turkey. The study participants were 70 students (experiments 35 and control 35). The
obesity prevention program, which includes education and practices about eating habits and physical activity, and motivational messages,
was implemented for 11 weeks. Nutrition training attitude score, exercise nutrition behavior score and exercise benefit/barrier score, body
mass index, waist size ratio, and body fat percentage are the outcomes of the research.

Dependent samples t-test, independent t-test, and intention to treat (ITT) were used for data analysis.

Results: The difference between the experimental group and the control group was statistically significant in attitude and behavior of
nutrition exercise (p<.05). The difference between the experimental and control groups was significant in terms of scores on the exercise
benefit/barrier scale (p<.05) but not significant on anthropometric measures. In the experimental group, the pre-test and the post-test

differed in body mass index (BMI) and it was found that BMI was reduced after the obesity prevention program (p<0.05).
Conclusions: This study is important to reduce obesity risk among university students.

Keywords: Nursing, Nutrition, Obesity, Exercise, Randomized Controlled Trials, University Students

1. INTRODUCTION

Obesity is defined as an abnormal or excessive accumulation
of fat in the body, leading to poor health (1). It has been
reported that globally, 1.9 billion adults aged 18 years and
over are overweight; of these, over 60 million are obese.
Among adults aged 18 years and over, 39% are overweight
and 13% suffer from obesity. Globally, 41 million children
under the age of 5, and 340 million children and adolescents
aged 5-19 years are overweight or obese (2), and the
prevalence of obesity in OECD countries is 22.6% (3). The
prevalence of obesity in Turkey is similar to those reported
in developed Western countries (4, 5). In a study conducted
in 22 countries, it is stated that the prevalence of obesity or
overweight in university students is 22% (24.7% male and
19.3% female) (6).

The sooner obesity begins, the higher the risk of disease will
be. Overweight and obese children are more likely to become
obese in adulthood and to develop non-communicable
diseases at an earlier age (7). Obesity is a disease that should

be treated, as it leads to many health problems (8). Studies
conducted have shown that interventions made for obesity
treatment are long-continued, and these interventions have
a limited effect on the decrease in body weight (9-11). To
prevent obesity-accompanying diseases and the attendant
financial burden that incurs due to treatment costs, it is
highly important to develop various protective measures for
people at risk of obesity before the occurrence of obesity (12-
14). Therefore, obesity which is an economic effect on health
systems and the individual should be prevented first, and
then if necessary, treatment should be provided (8). Obesity
can be prevented through healthy dietary habits augmented
by physical activity (15). Current studies conducted generally
focus on therapeutic interventions for people with obesity
(9-11). However, there is a need to carry out more studies
that examine the effects of the interventions applied to risk
groups for obesity and the effects of these interventions on
reducing the risk of obesity. It is more important to focus on
preventing obesity rather than on treating obesity. The risk of
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obesity can be reduced by providing education on effective
and sustainable eating habits to be followed at every stage of
life, encouraging adolescents to exercise, and explaining the
importance of physical activity (8, 16).

In the studies, it is seen that physical activity and nutrition
are generally considered separate interventions, and obese
individuals are included in the studies (9, 10). For this reason,
the fact that the study was conducted in a group at risk of
obesity and that it included interventions related to nutrition
and physical activity, as well as the inclusion of individual and
group activities in the program, differ from other studies.

Study Hypotheses

H1: The nutrition-exercise attitude scores of the university
students receiving the obesity prevention program increase
positively compared to the control group.

H2: The exercise benefits scores, of the university students
receiving the obesity prevention program increase positively
compared to the control group.

H3: The exercise barrier scores, of the university students
receiving the obesity prevention program, decrease positively
compared to the control group.

H4: The BMI of the university students receiving the obesity
prevention program, decrease compared to the control

group.

H5: The waist/hip ratio of the university students receiving
obesity prevention program, decrease compared to the
control group.

H6: The body fat percentages, of the university students
receiving the obesity prevention program, decrease
compared to the control group.

2. METHODS

2.1. Study Design

This study is a randomized, controlled trial using two
parallel-group as an experimental and a control group in a
pretest-posttest design. Reporting adhered to the CONSORT
extension for parallel-group randomized controlled trials
(17). This study is registered at ClinicalTrials.gov (ref. no:
NCT03115229).

2.2. Study Setting and Participants

The study was conducted on 152 university students who
were at risk of obesity and were studying in the Health
Management Department at a University, in the 2015-2016
academic year in Turkey. The researchers performed a risk
screening, to determine the reference population. As a
result of the survey conducted with 152 students, this study
determined that 29 students did not fall under any of the
obesity risk groups. The exclusion criteria were applied to

123 students who were determined to be at risk for obesity.
From these exclusion criteria results, the population for the
randomized controlled trial ended up being 103 students who
were between the ages of 19 and 24 and at risk of obesity.

Inclusion criteria; This study considered three key criteria to
determine the risk of obesity; Pre-obesity (BMI: 24.9-29.9)
(18) or Unhealthy nutritional habits (Global Status Report
on Noncommunicable Diseases/GSRN 2010), or Physical
inactivity (19).

Exclusion criteria; BMI less than 18.5 and greater than 29.9,
under 19 or over 24 years old, regular drug use, any pre-
existing health condition, and being pregnant.

2.3. Sample Size

The sample size of this randomized controlled trial was
determined through power analysis, conducted using
GPower 3.1 software (20). The study of Yurt and VYildiz,
found the Nutrition-exercise attitude scale mean score and
standard deviation value of the pre-test: 45.96 + 6.45; post-
test: 51.75 £ 6.67. The calculation was made considering this
means score, and the minimum sample size was found to
be 35 students should be included in both groups with 95%
power and 95% confidence interval, 0.05 a error probability,
and 0.8 effect size.

This study selected 70 students, from among the determined
103 students to be in the at-risk group, to form the study
group by using a simple random numbers table. A total of 70
students, randomly selected, were randomly assigned to the
control and experimental groups so that each group would
have 35 students.

2.4. Randomization

This study used random stratification (by sex) to ensure
randomization. After stratification, block randomization was
performed. To ensure equal distribution in terms of gender in
each group, this study created two strata: male and female.
In the randomization stage, randomization was performed
by a statistician, not the researcher, to prevent subjectivity
and to conceal randomization. Shortly before beginning
interventions, the researchers were informed about the
groups that had been randomized. The experimental and
control groups had several characteristics in common (Figure
1).

2.5. Data Collection and Tools

Study data were collected in two different rooms of the
fitness center. Students’ body fat percentage and waist/hip
circumference were measured, and their BMI values were
calculated. The researchers performed pre-and post-test
measurements on students in the morning hours when the
students were hungry, and with them in minimal clothing.
For body fat percentage measurements, this study used the
Tanita BC 418 brand weighing instrument. Then students
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were administered questionnaires and scales assessing
cognitive and behavioral variables. All data were collected by
two researchers (one was a doctoral student in community
health nursing and the other, a trainer who graduated from
the Faculty of Sport Sciences) other than the researcher who
conducted this study. In the RCT, the researchers were not
blind to the intervention group or the person performing
the intervention; however, data collectors, statisticians, and
reporters were blind to these matters.

The primary outcomes were: nutrition—exercise attitude,
exercise-nutrition behavior, and exercise benefit/barriers
score. The secondary outcomes were: body mass index,
waist-to-hip ratio, and body fat percentage. Before starting
the interventions, this study performed anthropometric
measurements of the participants (BMI, waist/hip ratio, and
body fat percentage) and administered the measurement
instruments.

2.5.1. Information Form

This form included questions on the sociodemographic
characteristics and health status of the participants.

2.5.2. Nutrition-Exercise Attitude Scale

This scale was developed by Yurt, Save (21) to determine
attitudes about nutrition and exercise. It is a 5-point Likert-
type and one-dimensional scale consisting of 13 items. The
Cronbach’s Alpha of the scale was found to be 0.74. The
lowest score that can be obtained from the scale is 13 and
the highest score is 65. A high total score from the scale
indicates a positive attitude toward nutrition and exercise.

2.5.3. Nutrition-Exercise Behavior Scale

Yurt, Save (21) developed this scale to determine behaviors
about nutrition. It is a 5-point Likert-type scale consisting of
45 items and its Cronbach’s Alpha value is 0.85. Items 7, 8,
9, 10, 11, 12, 14, 15, 17, 18, 20, 22, 30, 31, 32, 34, 35, 36,
37, 38, 39, 42, 43 were scored in the opposite direction. The
scale consists of 4 sub-dimensions; Psychological Dependent
Eating Behavior (PDEA), Healthy Nutrition-Exercise Behavior
(HNEB), Unhealthy Nutrition-Exercise Behavior (UNEB), and
Meal Pattern (MP). PDEA, score distribution is between
11-55. A low score indicates the absence of PDEA. HNEB,
score distribution is between 14-70. A high score indicates
healthy nutrition-exercise behavior. UNEB score distribution
is between 14-70. A low score indicates the absence of
unhealthy nutrition-exercise behavior. MP, score distribution
is between 6-30. A high score indicates a good meal pattern.

2.5.4. Exercise Benefits/barriers Scale:

The Turkish adaptation of the scale developed by Sechrist,
Walker (22) was made by Ortabag, Ceylan (23). This scale has
two sub-dimensions Exercise Benefits Scale (EBES) and the
Exercise Barriers Scale (EBAS). The Cronbach Alpha value is

0.87.EBASitems 4, 6,9, 12, 14, 16, 19, 21, 24, 28, 33, 37, 40,
and 42, EBES items 1, 2, 3, 5, 7, 8, 10, 11, 13, 15, 17, 18, 20,
22, 23, 25, 26, 27, 29, 30, 31, 32, 34, 35, 36, 38, 39, 41 and
43. The lowest score that can be obtained from the scale is 43
and the highest score is 172. The higher the score, the more
the individual believes in the benefits of exercise. When the
EBES is used alone, the score range is 29-116. The higher the
score, the more positive believes in the benefits of exercise.
When the EBAS is used alone, the score range is 14-56. The
higher the score, the greater the perception of barriers to
exercise (23).

2.6. Overview of the Intervention

Experimental group: The interventions were performed for
the experimental group for 11 weeks. The interventions
performed for the experimental group were divided into
three categories as follows; Interventions for nutritional
habits; including group training, individual interventions,
and group events. Group training; during the first three
weeks, training which included four sessions of 45 minutes
about causes of obesity, right and wrong eating habits, and
healthy cooking techniques were provided to students in
the experiment by the researcher. Individual interventions:
Every week, the researchers asked each student in the
experimental group about their food consumption, using
the “24-hour Recall Method”. Nutritional counseling was
given individually. Group events; to increase fruit/vegetable
consumption and to improve the motivation of students
towards healthy nutrition salad competitions were organized
within the kitchen competition in the faculty. Interventions
for physical activity; group training, group exercises,
individual interventions, and group events were applied for
8 weeks. Interventions were performed via social media;
throughout 11 weeks, almost 100 WhatsApp and short text
messages were sent to the students. See this study protocol
for detailed information (24).

Control group: Since there is no health promotion program
for students on campus, the students in this group continued
their routine practices.

The following precautions were taken to avoid contamination
in the study. Experimental and control group students were
asked not to talk to each other about education. The training
of the experimental group was given outside the lesson
hours, without the knowledge of the control group. Students
were informed about keeping the interventions related to
exercise confidential.

2.7. Ethical Consideration

Permission was obtained from the Ethics Committee at a
University (decision number: 2015/75). The participants were
informed about the research purposes and benefits/risks of
intervention and procedures. Written informed consent was
obtained from all the participants.
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2.8. Statistical Analyses

A dependent samples t-test was performed to evaluate the
pre-and post-test results of the groups, and an independent
samples t-test was used to evaluate the difference between
the control and experimental groups. The similarity of
control variables between the groups was analyzed with
the Chi-square test. The obtained data were tested at the
p<.05 significance level and bidirectionally. Intention to
treat (ITT) analysis was performed in the evaluation of the
data. In addition, effect size (d) and confidence interval
were calculated. The collected study data were analyzed by
computer using SPSS 20.0 statistical analysis software by a
statistician.

3. RESULTS
There was no statistically significant difference between
the experimental and control groups in terms of

sociodemographic characteristics (p>.05) (Table 1).

In examining the post-test scores of the groups, as shown in
Table 2, it was found that there was a statistical difference
between the Nutrition-Exercise Attitude Scale (NEAS) post-
test scores of the experimental and control groups, with the
scores of the experimental group being positively higher
compared to those of the control group (p<.05), and the
effect size was at a high level.

It was determined that the PDEA score of the control group
increased statistically significantly in the post-test compared
to the pretest (p<.05). Psychological dependent eating habits
of this control group caused their behavior to be adversely
affected. The inter-group comparison showed that the
Healthy Nutrition-Exercise Behavior (HNEB) scores of the
experimental group after the application of the nursing
interventions increased compared to those of the control
group, which was an indication that the nursing interventions

were effective (p<.05), and the effect size was at a high level.
It was determined that the UNEB scores of the experimental
group decreased significantly after the experiment compared
to the pre-experiment, and the unhealthy nutrition and
exercise behavior changed positively (p<.05), and the effect
size was found to be high. This comparison also showed that
the experimental group had higher scores on the post-test
Meal Pattern (MP) than those of the control and that the
meal pattern positively changed in the experimental group
(p<.05). The effect size was also found to be high (Table 3).

The results indicated that the experimental group had higher
scores on the Exercise Benefits/Barriers Scale’s Total Score
(EBBS) for the post-test than those of the control group and
the attitudes of the experimental group participants towards
the benefits of exercise were shown to have changed
positively (p<.05), with the effect size being at a high level.
The fact that the experimental group had higher scores on
the EBES for the post-test than those of the control group
indicates that the nursing interventions had a positive effect
on the attitudes of the experimental group participants
towards the benefits of exercise (p<.05), and the effect size
was high. The inter-group comparison determined that the
experimental group had lower scores on the post-test EBAS
than those of the control group, which indicated that the
nursing interventions reduced the barriers to exercise and
had a positive effect (p<.05), with the effect size being at a
high level (Table 4).

According to Table 5, no statistically significant difference was
found between the experimental and control groups in terms
of BMI, waist/hip measurements, and body fat percentage
means (p>.05). However, there was a significant change in
BMI in the experimental group pre-test and post-test (p<.05).

Interventions carried out within this study had no negative
effects and no participants were harmed during the study.

Table 1. Distribution of similarities in socio-demographic and health characteristics of students in the experimental and control groups

Variable Experimental Control X2 p
(n:35) (n: 35)
n % n %
Gender
Female 26 743 26 743 0,000 1,000
Male 9 257 9 25,7
Grade
1. Grade 11 314 10 28,6 4,667 0.097
2. Grade 14 40 7 20,0
3. Grade 10 28,6 18 51,4
Perceived Economic Status
Good 6 17,1 5 143 0,108 0.743
Moderate 29 829 30 85,7
Presence of obesity in first-degree relatives
Yes 8 22,9 11 314 0,650 0.420
No 27 771 24 68,6

X2: Chi-square test.
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Table 2. Means of pre-test and post-test of nutrition-exercise attitude scale (NEAS) scores measure for experimental and control groups

Effect Size
(%95 CI)

Comparison Pre-Test/Post-
Test

Pre-Test Post-Test

Mean1SD Mean1SD t P d
Experimental (n:35) 39.86+1.35 51.80+0.89 -9.208 .000 0.982 (0.991 - 0.964)
Control (n:35) 41.11+1.14 42.860.89 -1.745 .090
@ -0.711 7.111
Comparison Groups .
p 0.479 0.000
Effect Size d 0.980
(%95 Cl) (0.968 — 0.988)
*p<0.001

Notes: t* = dependent samples t-test, t°= independent sample t-test, SD = Standard Deviation.

Table 3. Means of pre-test and post-test of nutrition-exercise behavior scale (nebs) scores measure for experimental and control groups

Nutrition-Exercise Behavior Scale’s (NEBS) Pre-Test Post-Test Comparison Pre-Test/  Effect Size
sub-dimensions means Post-Test (%95 CI)
MeantSD MeantSD t p d
Psychological Dependent Eating Behavior
(PDEA)
Experimental (n:35) 28.14+1.12 27.37£1.07 0.760 43 0.331 (-0.003 - 0.598)
Control (n:35) 26.63+0.86 29.29+1.02 -2.558 .015
t 1.074 -1.296
Comparison Groups
p 0.287 0.199
Effect Size d 0.675(0.785 -
(%95 CI) -0.523)
Healthy Nutrition-Exercise Behavior (HNEB)
Experimental (n:35) 40.09+1.47 52.51+1.15 -8.866 .0000 978 (0.989 - 0.956)
Control (n:35) 41.86+1.18 42.71+¢1.13 -0.683 499
t -0.937 6.078
Comparison Groups
P P *p 0.352 0.000
Effect Size d 0.974(0.958 —0.984)
(%95 Cl)
Unhealthy Nutrition-Exercise Behavior
(UNEB)
Experimental (n:35) 39.17+1.12 36.09£0.93 3.702 .001 0.831(0.688 - 0.912)
Control (n:35) 36.97+1.16 37.29+1.09 -0.332 742
t 1.360 -0.839
Comparison Groups
0.178 0.404
Effect Size d -0.510 (-0.665 — —
(%95 Cl) 0.312)
Meal Pattern (MP)
Experimental (n:35) 19.8310.56 22.83%0. 55 -5.074 .0000 0.938 (0.969 — 0.880)
Control (n:35) 21.03+0.73 20.29+0.87 1.552 130
t -1.310 2471
Comparison Groups
0.194 0.016
Effect Size d 0.867 (0.794 - 0.915)
(%95 ClI)
*p<0.001

Notes: t° = dependent samples t-test, t°= independent sample t-test, SD = Standard Deviation.
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Table 4. Means of pre-test and post-test of exercise benefit /barriers scale total and subscale scores measure for experimental and control
groups

The exercise benefit /barriers scale Pre-Test Post-Test Comparison Pre-Test/Post-Test  Effect Size (%95 Cl)
Exercise Benefits/Bariers Scale’s Total Score (EBBS) Mean1SD MeantSD t p d
Experimental (n:35) 120.57+1.86 129.40£1.59 -3.615 .001 0.930 (0.964 — 0.865)
Control (n:35) 121.08+1.92 121.8042.16 -0.339 737
X t -0.192 2.824
Comparison Groups
p 0.848 0.006
Effect Size (%95 Cl) d 0.894 (0.834 -
0.933)
Exercise Benefits Scale (EBES)
Experimental (n:35) 90.66+2.17 103.00+1.84 -4.655 .000 0.950 (0.975 —0.902)
Control (n:35) 90.03+2.00 91.08+2.20 -0.563 577
X @ 0.213 4.150
Comparison Groups "
p 0.832 0.000
Effect Size
.946 (0.914 - 0.
(%95 CI) d 0.946 (0.9 0.966)
Exercise Barriers Scale (EBAS)
Experimental (n:35) 29.91+0.84 26.40+0.89 4,191 .000 0.896 (0.802 —0.947)
Control (n:35) 31.05+0.84 30.71+0.92 0.493 .625
X @ -0.961 -3.355
Comparison Groups
p 0.340 0.001
Effect Size (%95 Cl) d 0.921 (0.950 - 0.875)

*
0<0.001
Notes: t* = dependent samples t-test, t°= independent sample t-test SD = Standard Deviation.

Table 5. Means of pre-test and post-test of some anthropometric measurements (BMlI, waist/hip measurements, and body fat percentage)
scores measure for experimental and control groups

Anthropometric measurement Pre-Test Post-Test Comparison Pre-Test/Post-Test  Effect Size (%95 Cl)
MeantSD MeaniSD t p d

BMI
Experimental (n:35) 22.56+0.37 22.30+0.31 2.185 .036 0.352 (0.021-0.613)
Control (n:35) 22.54+0.48 22.67+0.47 -1.539 133

. t 0.038 -0.651
Comparison Groups

p 0.970 0.517
Effect Size d
.418 (0. -0.2

(%95 CI) 0.418 (0.595 - 0.203)
Waist/hip measurements
Experimental (n:35) 0.79+0.01 0.78£0.01 1.327 193 0.465 (0.156 - 0.691)
Control (n:35) 0.79£0.01 0.7910.01 0.601 .522

. to -0.333 0.698
Comparison Groups

p 0.741 0.487

Effect Size d -0.429 (-0.603 - -0.216)
(%95 Cl)
Body fat percentage
Experimental (n:35) 23.80+1.37 23.56¢1.33 0.649 520 0.091 (-0.250 - 0.412)
Control (n:35) 23.04+1.18 22.89£1.21 0.323 .729

. t 0.420 0.370
Comparison Groups

0.676 0.713
Effect Size
-0.2 .019-0.461

(%95 CI) d 0.253(0.019 - 0.461)

Notes: t° = dependent samples t-test, t°= independent sample t-test, SD = Standard Deviation.
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Assessed for eligibility (n=123)

Excluded (n=20)
e Not meeting inclusion
criteria (n=20)
e Declined to participate (n=0)
e Other reasons (n=0)

’ Randomized (n=103)

’ n=70

‘ Simple Random
g Selection

v

7

Allocated to intervention (n=35)

v Allocation v

Allocated to intervention (n=35)

Jv- L Follow-Up } l

Discontinued intervention (give reasons)
03)

e Accident prevention (1)

e Terrorist incidents (1)

e Family problems (1)

Analysis
Analysed (n=35)

Lost to follow-up (give reasons) (n=0)

Analysed (n=35)

For the ITT analysis, 3 students who | ITT and PP
left the study were subjected to the Analysis
final tests and the analyzes were made

on 35 students.

Figure 1. CONSORT flow diagram of this study.

4. DISCUSSION

Study results on the application of preventive nursing
interventions, which included healthy nutrition and physical
activity training, practices, and motivational messages
sent via social media, showed that the students’ attitudes
towards nutrition and exercise had changed positively, as
determined by the post-test scores, and that the effect size
was at a high level, according to inter-group comparisons.
Studies conducted have revealed that training programs and
practices on nutrition attitude were effective in reducing
obesity risk (25, 26).

According to the inter-group comparison, the experimental
group had higher scores on healthy nutrition/exercise
behavior and MP in the post-test than those of the control
group, which shows that during the 11-week-intervention,
the healthy nutrition behavior and meal pattern of the
experimental group positively changed, with the effect size
being high and confidence intervals being close. In addition,
it was observed that unhealthy nutrition and exercise
behavior in the experimental group decreased after the
interventions and changed positively. It was further observed
that the nursing interventions, which included the four
basic nursing interventions of the Omaha System (Health

education-counseling-guidance, Treatment, and procedure,
Case management, Surveillance) (27) had positive effects on
nutrition, exercise, and meal patterns of the students. From
these results, it was demonstrated that providing training
programs on nutrition and physical activity and culinary
practices, conducting weekly personal counseling sessions,
assessing nutritional status using the 24-hour recall method,
and sending motivational messages via social media, all
had positive effects on the nutrition-exercise behaviors of
the students. It has been reported that promoting healthy
lifestyles to prevent obesity is highly important in terms of
public health (28). An intervention study conducted with
female university students between the ages of 18 and 26
revealed that the interventions applied to the experimental
group resulted in a considerable decrease in caloric intake
and carbohydrate consumption, as well as an improvement
in their nutrition behavior (29). A systematic review study
conducted on training programs provided to address the
nutritional habits of computer-based obesity determined
that computer-based programs positively changed
nutritional habits and physical activity (30). An intervention
study designed to prevent obesity in adolescents through an
Internet program found a significant difference in healthy
nutrition behaviors and physical activity and reported
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that school-based programs were suitable for adolescents
in terms of preventing obesity and developing healthy
behaviors (25). The results reported in another intervention
study support the findings of the present study showing
that the interventions made were effective in improving
healthy nutrition-exercise attitude and behavior (31-36).
The relevant literature shows that the training programs and
practices developed on healthy nutrition and exercise had
significant effects on forming healthy lifestyles and especially
on developing healthy nutrition behaviors and attitudes. The
present study results are in line with those presented in the
literature. It is believed that nursing interventions performed
to improve attitudes on nutrition and exercise and attendant
behaviors lead to a decrease in the risks of nutrition and
physical activity for students.

In the pretest-posttest comparison of the students in the
control group, at the end of the 11-week period, it was
determined that the psychological dependent eating
behaviors of the students changed negatively and the
effect size was high in the negative direction. Psychological
dependent eating behavior has a characteristic that changes
over time. This situation suggests that the eating behaviors
of the students who did not receive intervention during
these periods may be negatively affected since the post-
test measurements are close to the final exam week of the
students.

Compared to the control group, the attitudes of the
experimental group on the benefits of exercise positively
changed on the post-test; this change suggests that the
interventions were highly effective in the experimental
group, and the confidence interval was close. Post-test
comparisons between groups showed that the nursing
interventions made for the experimental group reduced
the barriers to exercise and provided positive changes; the
effect size was high, and the confidence intervals were close.
In this context, it is believed that the training programs on
physical activity, weekly physical activities, trekking, cycling
events, and pedometer usage all had positive effects on the
attitudes of students toward the benefits of exercise. An
intervention study conducted with adolescents revealed that
physical activity practices improved the educational skills of
students and motivated them to continue school sports (37).
According to another intervention study involving a control
group and experimental group, the diet was shown to result
in a decrease in body weight for the experimental group,
while combined treatments (i.e. diet and physical activity)
were found to have similar results for the experimental and
control group in the short term, in the long-term, when diet
and physical activity were combined, there was a greater
sustained decrease in body weight. It was determined that
programs which are based only on physical activity are less
effective in obesity prevention than combined treatments,
which include both nutrition and physical activity (11).
The literature review showed that healthy nutrition and
regular physical activity have significant effects on obesity
prevention. To get a person to start exercising, the person
must believe in the benefits of exercise and that perceived

barriers to physical activity be reduced. Intervention studies
have emphasized that the combined practices involving
both physical activity and nutrition are more effective in
obesity prevention (11, 38, 39). Furthermore, it is believed
that interventions are effective in helping individuals to
understand the benefits of exercise and to realize barriers to
physical activity.

The present study found no statistical difference in the post-
test between the experimental and control groups in terms
of BMI, waist/hip ratio, and body fat percentage. Hebden,
Chey (10) stated that interventions that last four or more
months provide a greater decrease in body weight and that
the effect of interventions carried out for less time and
involving multiple lifestyle changes on the control of body
weight had no definitive impacts on young adults. A study
stated that BMI, a low-fat mass percent, and lower fat mass
are associated with low dietary energy density. In future
study may provide low dietary energy density for decrease
BMI, waist/hip ratio, and body fat percentage (40). Additional
experimental studies that carry out interventions for longer
periods to decrease anthropometric measurements would
be beneficial. Considering that the main purpose of the
present study was to reduce the risks associated with obesity,
it can be argued that the 11-week intervention study was
successful in doing this; however, no change was found in the
anthropometric measurements of the participants.

There were two main limitations to this study. First, the
students in the experimental and control groups were taking
courses in the same classroom at the university and living in
the same dormitory, and therefore, it is possible that their
daily interaction mutually impacted their behavior and
attitudes. Moreover, this study was limited to 11 weeks due
to the academic calendar of the students.

5. CONCLUSION

At the end of this study, it was concluded that the preventive
nursing interventions involving multiple actions for obesity
prevention that were applied to university students in a
planned way, positively benefit the students’ nutrition-
exercise attitudes and behavior and improves their
perceptions of the benefits of exercise, the results of which
reduce the risk of obesity. The present study revealed the
importance of nursing interventions in taking preventive
measures for obesity in university students.
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ABSTRACT

Objective: Recently, biosynthesis/synthesis of nanoflowers has become very attractive for chemical and pharmaceutical sciences, and
enhanced enzyme activities. Various plant extracts and their active compounds are effectively used as organic component for novel
nanoflowers synthesis. Solanum melongena L., commonly known as eggplant in English, a vegetable and medicinal plant belongs to
Solanaceae family has several advantages in materials synthesis due to cheap and obtained easily. The aim of this study is to compare
the enzyme ((alpha-glucosidase (AGase), alpha-amylase (AAase), tyrosinase (Tyr), acetylcholinesterase (AChE) and butyryl cholinesterase
(BChE)) inhibitory effects of the eggplant’ calyx extract and its Solanum-inorganic hybrid nanoflower (Sm-ihNFs) via in vitro experimental
methods.

Methods: The hybrid nanoflower was formed (NF) with organic molecules, eggplant extract (Sm), and inorganic compounds, copper to
enhance the catalytic activities. The inhibition capacities of the eggplant extract, and its hybrid nanoflower were evaluated on selected
enzymes (AGase, AAase, Tyr, AChE and BChE) which play significant roles physiologically by in vitro tests in this study.

Results: According to inhibition percentages and IC_ values, Sm-ihNFs showed higher inhibitory activities on enzymes other than ache than
the plain crude plant extract. Among all the enzymes that were studied, Sm-ihNFs demonstrated significantly higher alpha-glucosidase and
alpha-amylase inhibition activities compared to acarbose. And when compared to galantamine hydrobromide Sm-ihNFs showed higher
enzyme inhibition and significant IC_  value.

Conclusion: It was thought that Sm-ihNFs prepared from eggplant extract may have promising potential for antidiabetic drug formulations in
the future. The hybrid nanoflowers will be promising and guide for the future work in terms of pharmaceutical and cosmeceutical industry.

Keywords: Solanum melongena; nanoflower; alpha-glucosidase amylase; tyrosinase; cholinesterases
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1. INTRODUCTION

is related to many enzymes (20). Previously, Kwon et al. had
evaluated just a-amylase (AAase), a-glucosidase (AGase) and
angiotensin I-converting enzyme (ACE) inhibitory activities
of eggplant extract to investigate a potential drug for type 2
diabetes and hypertension (21).

Solanum melongena L. (Solanaceae), commonly known
as eggplant, is one of the most consumed, economically
valuable vegetables in most of the world (1). The aerial parts
of the plant are rich in alkaloids and saponins, phenolics (2,3).
Donmez et al. examined whether methanolic eggplant extract
has antihemorrhoidal and antioxidant activities on rats or not.
They have used eggplant calyx for preparing the extract. As a
result of the study, it has been shown that the extract has high
biological activity (3). Medicinal features such as analgesic,
antifungal, antiasthmatic, antidiabetic, antihemorrhoidal,
antiinflammatory, antipyretic, antioxidant, antiplatelet,
hypocholesterolemic, hypolipidemic, hypotensive, and

In recent years, innovative ideas on the development of
biomaterials using herbal extracts have been putting forward
and many plant-derived nanostructures and nanoparticles
are tried to be developed with different methods (22).
Hybrid nanoflower is a novel nano-bio agent formed with
organic and inorganic compounds, moreover, creating hybrid

spasmogenic activities of the plant have been scientifically
proven (4-19). Umamageswari and Maniyar demonstrated
that eggplant leaf extract has antiinflammatory activity, which

nanoflowers using plant extracts and their constituents,
which is green chemistry, became attractive yet convenient
(23-29). It has been reported so far that nanoflowers obtained
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using plant extract exhibit improved biological activity. The
organic-inorganic hybrid nanoflower (TF-Cu** hNF) was
obtained using Trigonella foenum-graecum L. extracts with
copper ions. The TF-Cu** hNF exhibited enhanced anti-
bacterial activity against Enterococcus faecium, E. faecalis,
Staphylococcus aureus, Bacillus cereus, Salmonella typhi and
Escherichia coli except against Pseudomonas aeruginosa and
Haemophilus influenza (30). The TF-Cu?* hNFs and free TF
extracts were also reported to show no antifungal activity
at the same research. The synthesis of Viburnum opulus
(European cranberry bush) extract based Cu?* hybrid nano
forms called “snowballs” and their effective catalytic and
antimicrobial features compared to free European cranberry
bush extracts were reported (31). They suggested that
biologic activities may follow a fenton-like pathway. Baldemir
and coworkers reported the synthesis and characterization
method for hybrid nanoflower with using green tea extract
and copper ion. Baldemir and coworkers reported the
synthesis and characterization method for hybrid nanoflower
with using Camellia sinensis (L.) Kuntze extract and copper
ion (32). They also demonstrated enhanced antimicrobial
and catalytic activities of nanoflowers. In the last nanoflower
study using curcumin extract, the effect of reaction time and
curcumin concentrations on nanoflower’s morphology was
reported (33).

Solanum melongena plant extracts with their rich alkaloid,
saponin and phenolic constituents can be used in hybrid
nanoflower synthesis. However, no study was recorded on
enzymes inhibitory activities of calyx and the nanoflower
form of the extract to this point. In addition to antidiabetic
enzyme activities, it was aimed to evaluate anticholinesterase
and tyrosinase enzyme inhibition activities in this article. In
this study, which allows comparison of antidiabetic activity,
the anticholinesterase and tyrosinase enzyme inhibition
activities of calyxes were examined for the first time. For
this; the hybrid nanoflowers using eggplant extract were
obtained in optimum conditions, then characterized with
several techniques such as Scanning Electron Microscope
(SEM), Energy Dispersive X-Ray Analysis (EDX), Fourier
Transform Infrared (FTIR) and X-Ray Diffraction (XRD). Then,
some important enzyme inhibition activities such as alpha-
glucosidase (AGase), alpha-amylase (AAase), tyrosinase (Tyr),
acetylcholinesterase (AChE) and butyryl cholinesterase (BChE)
of hybrid nanoflowers were investigated in comparison with
the free extract. We suggested that enhanced enzymatic
activities of nanoflowers may expand their uses a usual
pharmaceutical form for an edible/medicinal plant.

2. METHODS

2.1. Preparation of the Extract

The cultured plant materials, which was founded in the
Herbarium of Faculty of Pharmacy/Gazi University/Ankara/
Turkey as authenticated voucher specimen (GUE 3500), were
gathered during August-September 2016-2017 at the Central

Anatolia of Turkey. Only the dark-green calyx of the mature
eggplant fruit was separated and dried in shade, then ground
to powder, extracted with methanol by maceration. The yield
of the extract was calculated as 11.4 percent.

2.2. Synthesis of Hybrid Nanoflowers (Sm-ihnfs)

Sm-ihNFs was synthesized following modified reported
method (31, 34). The calyx methanolic extract with
concentrations from 0.02 to 0.2 mg mL* was separately added
into the mixture containing 50 mL of 10 mM PBS (pH7.4) and
0.8 mM Cu? ion. The occurring blueish-green precipitates,
washed with water, and centrifuged at 5000 rpm for 10 min.
The washing process was repeated 3 times and the final
product was dried at 50°C for further characterizations and
enzyme assays. Sm-ihNFs was characterized by using the
morphologies of the synthesized Sm-ihNFs were examined
by using Scanning Electron Microscopy (ZEISS EVO-LS10).
The chemical and crystal structures of the Sm-ihNFs were
characterized using Fourier Transform Infrared spectroscopy
(Perkin Elmer 400, Spectrometer Spotlight 400 Imaging
System) and X-Ray Diffraction (Bruker, AXS D8 Advance
Model) analysis, respectively. The elemental analysis of the
Sm-ihNFs was performed by energy dispersive X-ray (ZEISS
EVO-LS10) analysis.

2.3. Enzyme inhibition activity

Alpha-glucosidase inhibition (35): The inhibition method
of a-glucosidase was followed according to Kumar et al.
Acarbose was utilized as reference. The test solution (25 pL)
was diluted with a PBS which added to a-glucosidase (25 uL,
0.5 U/mL). After the 10 minutes incubation at 252C, 25 ulL
of 0.5 mM PNPG was added to each well then, the mixture
was further waited for 30 minutes at 372C. At the end of
the incubation term, sodium carbonate (0.2 M, 100 uL) was
joined to put an end to the reaction and the absorbances
were read at 405 nm. All concentrations were carried out in
triplicate to obtain an accurate statistical analysis.

Alpha-amylase inhibition (36): The inhibition method of
a-alpha-amylase was followed by Kumar et al. While acarbose
was a positive control, PBS (pH 6.9, 0.02 M, PBS) was a
negative control in place of the specimen. Each specimen
was conducted in triplicate with diverse concentrations. The
reaction mix containing 50 pL of test solution was diluted
with buffer, 25 pL of enzyme (5000 pug/mL, a-amylase) and
incubated for about 10 minutes at 252C. Then 50 pL of freshly
prepared 0.5 % starch solution (w/v) was annexed to each
well as a substrate and incubated for a further 10 minutes
at 252C. Incubation period was followed by addition of 1 %
3,5-dinitrosalicylic acid (DNS, 100 L) coloring reagent and
heated in a water bath for 10 minutes. The absorbances were
read at 540 nm.

Tyrosinase enzyme inhibition (37): Tyrosinase inhibition was
detected by the improved dopa chrome method. L-DOPA
was used as substrate. A part of the plant extracts and their
nanoflowers, under the optimal conditions, diffused in DMSO
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(PBS, 6.8 pH, 80 L), 40 uL of L-DOPA, and 40 uL tyrosinase
enzymes were added into each well. Analysis was performed
in a microplate by using ELISA plate reader and absorbances
were measured at 475 nm. Results were evaluated by
comparing with the DMSO and a-kojic acid.

The AChE and BChE inhibition (38,39): The
acetylcholinesterase/butyryl cholinesterase inhibition assay
was evaluated by Ellman colorimetric method as described by
Oztiirk. 150 plL of 0.1 M PBS (pH=8.0), 10 pL of test solutions
in MeOH: DMSO (4k: 1k, v/v) with different concentrations
and 20 pL of 0.1 U/mL enzyme solution (acetylcholinesterase-
butyryl cholinesterase was obtained from equine serum)
were incubate for 15 minutes at 25°C. 10 pL of a solution of
0.2 mM (acetylcholine/butyryl thiocholine) and 10 uL of 0.5
mM DTNB were mixed and the absorbances of the mix were
measured at 412 nm. Galantamine hydrobromide (Sigma-
Aldrich, Germany) was used as a positive control.

2.4. Statistical analysis

The differences in values between the reference and test
groups were compared by using GraphPad Prism Software
(8.3 Version, La Jolla/CA/USA) in statistical analysis. The
results are expressed as the meanztstandard error means
(S.E.M.). When one-way ANOVA with Tukey Multiple
Comparison Test was used, p-values of less than 0.05 were
considered statistically significant.

3. RESULTS

3.1. Synthesis of Hybrid Nanoflowers (Sm-Ihnf)

Sm-ihNFs was synthesized using calyx extract of the
plant in phosphate buffered saline and Cu (ll) ion for 3
days of incubation. The extract contains diverse types of
phytochemicals, such as alkaloids, saponosides, flavonoids
that comprise important elements such as N, O and S
atoms, which can form complexes with Cu (Il) ions due to
their strong affinity. In the synthesis of Sm-ihNFs, the most
significant interaction is the coordination chemistry between
Cu (I1) ions and some molecules, mostly alkaloids containing
N atom, which allows the formation of the hybrid structures
with flower-like shapes under definite circumstances.

Formation of hybrid nanoflower consists of three consecutive
steps as nucleation, growth, and completion. Nucleation
occurs formation of the key nanocrystals of copper phosphate
from Cu (Il) and phosphate ions interactions. The reaction
with primary nanocrystals and the biomolecules leads to the
formation of the petals of flowers-like shapes during growth.
As a result of penetration of petal-like structures, hybrid
nanoflower formation occurs.

Concentration of organic component is one of the most
essential parameters that influence the morphology and
the structure of organic-inorganic hybrid nanoflowers.
Consequently, effect of the concentrations of the extract on
the morphology of Sm-ihNFs was investigated applying SEM

analysis (Fig.1). The most uniform morphology of hybrid
nanoflowers was obtained as the optimum condition. The
average size of nanoflowers was 5-6 pum.

2um ernarm

EHT=2500kV WD=80mm Mag= 5.00KX Signal A=SE1

Figure 1. Scanning electron microscopic images of hybrid
nanoflowers formed with 0.1 mg mL-1 extract of S. melongena

The elemental analysis of the synthesized Sm-ihNFs was
performed by EDX (Fig.2). The EDX spectrum was revealed
presence of major elements such as C, N, O, P, and Cu in the
structure. The copper metal can be evaluated as a major
skeleton of the hybrid nanoflower.

The functional groups in the structure of organic compounds,
whether the two compounds are the same, the state of the
bonds in the structure, the binding sites and whether the
structure is aromatic or aliphatic were determined with the
FTIR analysis, (Fig.3). The bending and stretching bonds in
the free plant extract were characteristically also detected in
the hybrid structure.

The measurement of particle sizes, phase equilibria and
crystal structure of Sm-ihNFs were investigated by XRD
(Fig.4). The all diffraction peaks of Cu,(PO,),.3H,0 were
matched well with the JCPDS card (022-0548).

cps/eV

u P Cu
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Figure 2. EDX spectra of hybrid nanoflowers formed with 0.1 mg
mL-1 extract of S. melongena
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Figure 3. FT-IR spectrums of (a) hybrid nanoflowers formed with 0.1
mg mL-1 extract of S. melongena and (b) the plant extract
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Figure 4. XRD spectra of hybrid nanoflowers formed with 0.1 mg
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Table 1. Anticholinesterase activity (Inhibition % * S.E.M.& IC, value) of eggplant extract and Sm-ihNFs

Samples

Anticholinesterase activity

AChE BChE
Inhibition % * IC., (ppm) Inhibition % * IC., (ppm)
Sm 70.12 £ 0.15%** 17.09 £ 1.36** 75.76 £ 0.65** 28.29 £ 4.30**
Sm-ihNFs 13.83 £ 1.93*** 321.46 + 6.31%** 85.12 +1.87* 32.76 + 8,90**
Galantamine hydrobromide 92.23 + 0.65*** 2.31+0.19%* 81.82 +0.56* 3.01+0.22*

# Inhibition % + S.E.M. at 0.2 mg mL* concentrations

*p<.5, **p<.05, ***p<.005, ANOVA test

Table 2. Antidiabetic activity (Inhibition % + S.E.M.& IC_ value) of eggplant extract and Sm-ihNFs

Samples

Antidiabetic activity

a-glucosidase a-amylase
Inhibition % # IC_, (ppm) Inhibition % # IC_, (ppm)
Sm 46.67 £ 4.64* 212.33 £ 17.19%** 42.05 £ 5.42%* 213.80 + 21.68***
Sm-ihNFs 82.77 + 1.31*** 31.95+6.72** 83.06 + 2.92*** 27.81 +£15.21**
Acarbose 57.74 + 0.83* 59.27 + 15.09* 58.40 +0.61* 38.46 + 11.73**

# Inhibition % * S.E.M. at 0.2 mg mL* concentrations

*p<.5, **p<.05, ***p<.005, ANOVA test

Table 3. Tyrosinase enzyme inhibition (Inhibition % + S.E.M.& IC, value) of eggplant extract and Sm-ihNFs

Samples Tyrosinase inhibition activity

Inhibition % * IC., (ppm)
Sm 4.59 +3.53* 704.56 + 39.23***
Sm-ihNFs 16.43 £ 0.31** 423.80 £2.02**
Kojic acid 24.23 £ 5.52** 371.80 + 36.80**

# Inhibition % + S.E.M. at 0.2 mg mL* concentrations

*p<.5, **p<.05, ***p<.005, ANOVA test

3.2. Enzyme inhibitions

According to average cholinesterases inhibition +standard
error means (S.E.M.) values were given in Table 1, the BChE
activity of nanoflower was higher than the galantamine

hydrobromide, whereas the AChE inhibition activity was

higher in the plain extract.

According to average of the a-glucosidase and g-amylase
inhibition +standard error mean (S.E.M.) inhibition values
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were given in Table 2, the enzyme inhibition of the samples
was elevated compared to the reference acarbose.

Average Tyr inhibition +standard error means (S.E.M.) were
demonstrated by the calculation of absorbance of the plain
extract and its hybrid nanoflowers against blank sample.
According to inhibition values given in Table 3, the results
showed that the enzyme inhibition of the samples was low
compared to kojic acid.

4. DISCUSSION

The prevalence of chronic and metabolic disorders continues
to increase in humans around the world. The tendency to
herbal resources has risen for the purpose of prevention
or treatment of diseases (40). Today, many scientists
have focused on the integration of natural resources and
technological developments. In our study, nanoflower-
plant hybridization studies were carried out to increase
the biological activity potential of plants. One of the most
important reasons for using Solanum melongena (eggplant)
in this study was limited pharmacological studies on it
despite its economically valuable. The present study
demonstrated the green synthesis, characterization, and
activity of the organic-inorganic hybrid Sm-ihNFs enzymes
inhibitors. This easy to apply and one-step immobilization
withstand the relation reactions between amine groups in
the character strength of enzymes and cupric phosphate
nanoflowers. Three consecutive steps were conducted
for forming the nanoflower-like structure. First step was
nucleation and formation of primary nano crystals. Second
step was arranging crystals, and last step was formation of
nanoflowers (23).

The results were promising that the hybrid nanostructures
were synthesized demonstrated appealing blooming
structures as 5-6 um size. Likewise, characterization
of the Sm-ihNFs was successfully completed by using
different techniques (SEM, EDX, FTIR, and XRD). In a
period of approximately 30-35 years, pharmacological and
phytochemical studies on Solanum species have gained
importance. At least 65 species (including S. aculeastrum,
S. aethiopicum, S. americanum S. anguivi, S. cathayanum,
S. capsicoides, S. diphyllum, S. muricatum, S. nigrum, S.
septemlobum, S. sessiliflorum, S. spirale, S. surattense, S.
torvumSS. tuberosum, S. violaceum, and S. xanthocarpum) have
been studied on scientific platform. The most antioxidants
and anticancer activities of Solanum species have been
demonstrated by scientists. The responsible compounds of
pharmacological activities, such as antibacterial, anticancer,
anticonvulsant, antidiabetic, anti-fungal, anti-inflammatory,
antileishmanial, antioxidants, antitumor, and spasmolytic, of
Solanum species have been attributed to steroidal alkaloids
(41-43). There have been some publications related to the
subject of this manuscript despite the small number of
pharmacological studies on eggplant. One of these studies
was conducted by Kwon and coworkers. They indicated
that eggplants have radical scavenging-linked antioxidant
activity and a-glucosidase inhibitory effect due to rich

phenolic compounds (10). That result supported our study,
moreover, the hybrid nanoflower exhibited higher effective
a-glucosidase and a-amylase enzymes activities than the
plain plant extract. In another in vitro study, calystegines, a
tropane alkaloid derivative in eggplant, showed glycosidases
inhibitory activity (44). Consequently, the hybrid nano-flower
might contain the N including alkaloid structure, therefore.

In a poster presentation presented by Ketprayoon and
Chaicharoenpong, while S melongena’s methanolic fruit
extract showed low tyrosinase inhibitor activity, tyrosinase
inhibitor activity of S melongena’s aqueous fruit extract could
not be determined (45). Although no significant activity
was observed in both the calyx extracts and the hybrid
nanoflower, higher effective tyrosinase inhibitor activity was
determined in the hybrid nanoflower in our study. In another
study, the ethanolic eggplant peels extract have showed
the skin protecting (46). There is a need for evaluation of
different eggplant parts and their various extracts.

The cholinesterase inhibitors are still the most important
clinical strategy to manage Alzheimer’s disease. In this study,
while Sm-ihNF showed BChE enzyme inhibitory effect, it was
not very successful on AChE enzyme inhibition. However,
this is, to the best of our knowledge, the first report of the
analysis of both acetyl and butyryl choline esterase enzymes
inhibition activities of eggplant. It is thought that Solanum
glycoalkaloids may be the compounds responsible for
anticholinesterase activities (47).

5. CONCLUSION

The enzyme inhibition tests have been used for getting an
idea about several different illness due to their activity and
specificity performance. Although there are many enzyme
inhibition studies on plants, studies on nano technological-
chemical studies for increasing activity based on natural
sources are limited. With the studies shown in this text, a
novel and elegant immobilization approach was used to form
nanoflower-like structures from enzymes exhibiting highly
enhanced catalytical activity and stability. The nanoflower’s
large surface area, limited the mass-transfer, and nanoscale-
related enzyme cooperation are potential causes in enzyme
inhibition tests and biological activity studies. The synthesis
of protein-inorganic hybrid nanoflower containing plant
extracts is an important factor considering its suitability for
commercial applications in pharmacy and cosmetics.
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ABSTRACT

Objective: Chitosan possesses antioxidant properties and exhibits anti-inflammatory characteristics. The objective of the investigation was
to assess the effectiveness of chitosan in protecting against hepatorenal injury induced by methotrexate (MTX), a medication utilized for
immunosuppression and chemotherapy.

Methods: Wistar albino rats were allocated into 3 different groups, each consisting of six animals (n=6). The control group received saline for
5 days (i.p.), the MTX group was administrated a single dose MTX (60 mg/kg, i.p.) along with saline for four days (i.p.), while MTX+Chitosan
group received a single dose of MTX (60 mg/kg, i.p.) followed by Chitosan administration (200 mg/kg, i.p.) for four days. On the sixth day,
the animals were decapitated, and blood and tissue samples were collected. BUN, creatinine and tissue inhibitors of metalloproteinase-1
(TIMP-1) levels and activities of AST, ALT, ALP, LDH, matrix metalloproteinases (MMP-3, MMP-8, MMP-9) activities were quantified in the
blood. The liver and kidney were evaluated for caspase-3 and-9 through western blotting, while structural damage was examined using light
microscopy.

Results: In the MTX administered group, blood and tissues values except for all TIMP-1 statistically increased when compared to the control
group, while activity of TIMP-1 decreased significantly. The Chitosan-treated MTX group had comparable values to the control group.

Conclusion: Based on its influence on metalloproteinases and caspases, our findings lead to the conclusion that Chitosan offers a protective
effect against liver and kidney damage induced by MTX.

Keywords: Caspase, Chitosan, Methotrexate, MMP, TIMP-1

1. INTRODUCTION

Methotrexate (MTX) is an inhibitor of dihydrofolate reductase
(DHFR) that is involved in the treatment protocols of cancer
and autoimmune disorders. It has been shown to cause
hepatorenal damage via different oxidative and inflammatory
mechanisms (1-3).

levels becomes a critical determinant of MMPs’ efficacy in
maintaining tissue homeostasis (6, 7). Caspases serve as
the principal executors of apoptosis, and numerous studies
have demonstrated their involvement in MTX-induced tissue
injuries, including oral and hepatorenal tissues (8, 9).

Matrix metalloproteinases (MMP) activation has been
associated with inflammation, angiogenesis, embryogenesis,
and apoptosis. Furthermore, it augments caspase (Casp)
activity, impacts hemodynamic parameters, and induces
hepatorenal damage during MTX administration (4, 5).
MMPs, which are proteolytic enzymes integral to the
extracellular matrix, perform crucial functions in a range
of biological processes, encompassing inflammation and

Chitosan, utilized in diverse medical applications, has
demonstrated protective effects attributed to its antioxidant
and anti-inflammatory properties in numerous studies on
inflammation and toxicity (10-12). While investigations
have explored the protective effects of various antioxidant
and anti-inflammatory drugs against MTX toxicity, the
issue of hepatorenal damage remains significant in MTX

tissue repair. Tissue inhibitors (TIMPs) naturally inhibit
MMPs by effectively regulating their activity. TIMPs bind
to MMPs in a unidirectional manner, exerting inhibitory
effects. Consequently, the balance between MMP and TIMP

administration (10-12). However, as of now, there is no
evidence to suggest the efficacy of chitosan in ameliorating
drug-induced hepatorenal injury, which limits its use as a
treatment option in methotrexate therapy (9, 13).
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In the present study, we utilized MTX to induce liver and
kidney damage in order to examine the effect of chitosan
on MTX-induced hepatorenal injury. Rats were chosen as
the experimental model to assess the potential protective
efficacy of chitosan against MTX-induced hepatorenal injury.
Based on these considerations, the aim of our study was
to assess the protective effects of chitosan against MTX-
induced hepatorenal injury by examining MMPs, caspases,
and conducting a histopathological examination.

2. METHODS

According to the 1964 Helsinki Declaration’s guiding
principles, this study was carried out. The Local Animal
Experiments Ethics Committee of the Near East University
was authorized to approve the study protocol (Decision
no: 2020/111). The experiment was carried out in a single
center as a single-blind, randomized, controlled study. A
total of eighteen Wistar albino rats, including both males
and females, were allocated into three groups (n=6). The rats
were housed following standard laboratory conditions. The
control group was administered oral saline exclusively for a
duration of 5 days. Conversely, the MTX group received an
intraperitoneal dose of 60 mg/kg MTX on day 1, followed by
intraperitoneal administration of saline for the subsequent
4 days (14). The MTX + Chitosan group, on the other hand,
received a single intraperitoneal dose of 60 mg/kg MTX,
followed by four days of oral gavage with 200 mg/kg Chitosan
(15, 16). Following the sacrifice of the animals on day 6,
blood and tissue samples (liver and kidney) were collected
from each subject. Low molecular weight chitosan (50-190
kDa) was used in this study because it has been shown to
significantly decrease tumor growth, whilst high molecular
weight has not been shown to have any effect. Chitosan has
a deacetylation level of 75-85%, making it suitable for use
in biomedicine including tissue regeneration, inflammation,
and cancer therapy (17, 18).

2.1. Biochemical Assays

Biochemical indicators including alanine transaminase (ALT),
lactate dehydrogenase (LDH), aspartate aminotransferase
(AST), blood urea nitrogen (BUN), and creatinine were
measured and evaluated using commercially available test
kits (Mindray, Shenzen, China). Specific enzyme immunoassay
test kits designed for rats were utilized to determine the
activity levels of MMPs (MMP-3, MMP-8, and MMP-9) and
TIMP-1 levels (MMP-3 E-EL-R0619, MMP-9 E-EL-R302 from
Elabscience, Wuhan, China; MMP-8 ELR-MMPS8 and TIMP-1
ELR-TIMP-1 from RayBiotech Life Inc., Norcross, GA, USA).

2.2. Histopathologic Evaluation

Structural damage to tissues was evaluated under the light
microscope. Formalin solution (10%) was used for the fixation
of liver and kidney tissues. The 4 um thick slices cut from
paraffin blocks obtained during standard histological tissue

processing. Routine staining with hematoxylin and eosin was
conducted on these slices. Subsequently, the sections were
examined using a light microscope.

2.3. Western blotting

Each group’s dissected tissues were homogenized before
being centrifuged at 2000g for 10 min. According to the
Lowry method, the quantity of protein in each sample was
50 pg. The samples were then loaded onto SDS (12%) PAGE
gels. Samples were separated according to their protein
weights and transferred to the nitrocellulose membranes
(Schleicher and Schuell, 0.45 m, Germany for 75 min at 90
V) and incubated with primary antibodies [caspase-3 (casp-3;
sc-56053) and caspase-9 (casp-9; sc-56076) 1:200 dilution, at
+4° C], while all membranes were standardised with B-actin
(1:100; sc-130657) and analysed with a free program for
densitometric analysis (www.totallab.com).

2.4. Statistical Analysis

The statistical analysis was performed using Prism 7.0
software (GraphPad, CA, USA). Significances among sample
means were assessed using the TUKEY'’s test following a one-
way analysis of variance (ANOVA). A significance level of
p<0.05 was employed to determine statistical significance.

3. RESULTS

Administration of MTX resulted in elevated levels of
biochemical indicators, including AST, ALT, LDH, BUN, and
creatinine, compared to the control group. However, after
treatment with Chitosan, a significant reduction in the
changes of these biochemical parameters was observed
compared to the group that received MTX (p<0.05; p<0.01)
(Table 1).

Table 1. Serum a) AST and b) ALT c) BUN, d) Creatinine and e) LDH
activities of all groups (n=6) in hepatorenal damage induced by MTX
in rats.

Control MTX MTX-Chitosan
AST (U/L) 103.4+16.1 | 199.1+16.6 ** | 129.9+12.5*
ALT (U/L) 443+48 89.5+8.9 ** 585+9.6*
LDH (U/L) 871+44 1389 + 130 ** 977 £54*
BUN (U/L) 16.80+1.68 | 25.70+2.67* | 17.64+1.59*
Creatinine (U/L)) | 0.62+0.03 | 1.16+0.12** | 0.69+0.11*

* p<0.05, ** p<0.01 compared to control group; + p<0.05 ++ p<0.01
compared to MTX group.

Significant increases in the activities of MMP-3, MMP-8,
and MMP-9 were observed in the MTX group, along with
a notable decrease in TIMP-1 activity compared to the
control group. However, in the MTX + Chitosan group, these
parameters exhibited a significant decrease compared to the
MTX group (p<0.05, p<0.01), reaching values comparable to
those of the control group (Table 2).
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Table 2. Serum a) MMP-3, b) MMP-8 ¢) MMP-9 and d) TIMP-1
activities of all groups (n=6) in hepatorenal damage induced by MTX
in rats.

Control MTX-Chitosan

MMP-3 (ng/ml) | 10.04+0.33 | 16. 17+203* 11.01+£0.72*

MMP-9 (ng/ml) | 35.70+3.12 | 70.83 +5.04 **** | 41.34+4.25*

* p<0.05, ** p<0.01, *** p<0.001, **** p<0.0001 compared to control
group; + p<0.05 ++ p<0.01 +++ p<0.001 compared to MTX group.

The impact of Chitosan treatment on tissue levels of caspase-3
(casp-3) and caspase-9 (casp-9) was evaluated using the
Western Blotting method (Figure 1). In the MTX group, both
kidney and liver tissues exhibited statistically higher levels of
casp-3 expression compared to the control group (p<0.001
and p<0.01, respectively). However, the administration of
chitosan significantly reduced casp-3 expression in both liver
and kidney tissues of the MTX + Chitosan group in comparison
to the MTX group (p<0.001 for liver, p<0.05 for kidney; Figure
2A and 2B). Furthermore, casp-9 expression demonstrated a
significant increase in the liver and renal tissues of the MTX
group compared to the control group (p<0.01 for both tissues).
Nonetheless, treatment with Chitosan led to a significant
reduction in casp-9 expression in both liver (p<0.01, Figure 2C)
and kidney tissues (p<0.05, Figure 2D).

Kidney Liver

Saline MTX MTX + Chitosan Saline MTX MTX + Chitosan

Figure 1. Representative membrane images showing the protein levels

of B-actin, casp-3, and casp-9 in kidney and liver tissues of Chitosan
treatment in the methotrexate-induced rat hepatorenal model.
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Figure 2. Protein levels of caspase-3 and caspase-9 in kidney and
liver tissues in the MTX-induced rat hepatorenal model. ** p<0.01,
*** p<0.001 compared to control group, + p<0.05 ++ p<0.01, +++
p<0.01 compared to MTX group.

Histological examination revealed necrotic spots with
inflammatory cells in the MTX group’s liver tissue (Figure 3B).
MTX + Chitosan treatment, on the other hand, resulted in
decreased neutrophil infiltration, with no evident necrotic
spots (Figure 3C). Microscopic examination of the kidney
showed fibrotic changes with neutrophil infiltration in the
renal cortex, tubules, Bowman’s capsule, proximal and distal
tubules in the MTX group. However, no significant neutrophil
infiltration and structural alterations were detected in the
nephron cells of MTX+Chitosan group (Figure 4).

Figure 3. Histopathological evaluation of liver tissues. 3A: Normal
integrity of liver in Control group; 3B Severe inflammatory cell
infiltrations (arrow) were detected in MTX group; 3C: Mild
inflammatory cells were observed (arrow) in MTX+Chitosan group.
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Figure 4. Histopathological assessment of kidney tissues. 4A: Normal
structure of kidney in Control group; 4B: Fibrosis and moderately
inflammatory cell infiltrations (arrow) were detected in MITX group;
4C: Mild inflammatory cells were observed (arrow) and fibrosis is
absent in MTX+Chitosan group.

4. DISCUSSION

Several studies have established that chitosan, a biopolymer
that is compatible with tissues, has anti-inflammatory and
antioxidant properties, and it is also utilized in the production
of different of pharmaceutical preparations (19, 20). In this
study, the effects of methotrexate on ALT, AST, BUN, serum
MMPs, creatinine, caspase and LDH activity, inflammation,
and the protective impact of chitosan were examined by
histopathological evaluation of the structural damages.

Different chemotherapy agents have been reported to increase
ALT, AST, BUN, and creatinine levels, as well as LDH activation,
all of which are important enzymes for assessing liver and
kidney function (21, 22). Methotrexate (MTX), a known
hepatorenal toxicant, has been associated with elevations in
serum levels of AST, ALT, BUN, creatinine, and the activation
of LDH. Furthermore, MTX is used to induce tissue damage in
experimental studies (10, 11). In this study, we observed that
chitosan altered the MTX-induced increase in serum ALT, AST,
BUN, and creatinine levels. The study results are consistent
with those of earlier researches that reported that chitosan

can modulate AST, ALT, BUN, creatinine levels, and LDH activity,
especially in inflammatory conditions (19, 23, 24).

MMPs, that provide normal maintenance of the normal
physiological process, considered as an important marker
during tissue damage or diseases (25). They are considered
as proteolytic enzymes that infiltrate neutrophils, especially in
the inflammatory process. The role of MMPs in the formation
of hepatorenal damage due to inflammation or various agents
has also been demonstrated (26, 27). The studies on the effects
of MTX on MMPs are still controversial (28-30). It has been
suggested that MTX exerts a protective effect by decreasing
the MMPs activity, which is increased during rheumatoid
arthritis. MTX has also been shown to increase MMPs activity
in cancer patients. In our study, MTX treatment increased
MMP activity while decreasing TIPM-1 activity. Although this
does not explain how MTX causes hepatorenal injury, the
heterogeneity in MMP activation suggests that MMPs may
contribute to MTX-induced hepatorenal injury. In our study,
chitosan treatment decreased the activity of MMP-3, MMP-
8, MMP-9, and TIMP-1 to levels that were close to that of the
control group. The effects of chitosan on MMP activities have
been investigated in several studies, and results from these
studies are consistent with our findings (31, 32).

In addition, MTX treatment is known to trigger apoptosis by
increasing caspase activity. The activation of caspase 3and 9 is
an essential factor in the emergence of MTX-induced liver and
kidney injury (33, 34). Studies on Chitosan have revealed that
it has antiapoptotic effects (35, 36). In our study, hepatorenal
injury following MTX administration was significantly
decreased by chitosan administration in accordance with the
literature (9).

MTX has been shown to induce structural damage in the liver
and renal tissues. Previous studies reported the existence of
widespread neutrophil infiltration and tissue necrosis (11, 12).
The current study showed that administration of MTX induced
damage to both liver and kidney tissues. Histopathological
examination confirmed the presence of structural damage
in the liver and kidney tissues caused by MTX treatment.
These histopathological findings are in line with previous
studies (37, 38), and the damage regressed following Chitosan
treatment. Thus, the cytoprotective agent, chitosan, has been
demonstrated to reduce MTX-induced hepatorenal injury in
the presented study.

Similar to other animal experiments, this study possesses
several limitations that can influence future research
directions. Subsequent investigations should independently
validate the involvement of proteolytic and apoptotic enzymes
in MTX-induced hepatorenal toxicity and ascertain whether
chitosan’s protective effect operates via modulation of these
enzymes. As this study was conducted on rats, it highlights the
necessity for clinical trials to evaluate the efficacy of chitosan
as a therapeutic intervention. Histopathological findings play a
crucial role in assessing the extent of structural damage. The
parameters we assessed contribute to providing an integrative
picture of chitosan’s impact on MTX-mediated hepatorenal
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injury. Further analysis is imperative to elucidate the potential
intricate mechanisms underlying this effect.

5. CONCLUSION

Based on the study findings, it was observed that chitosan
exhibited no cytotoxic effects. Instead, it demonstrated a
structural and functional protective role against MTX-induced
hepatorenal toxicity. This protective effect was attributed to
its modulation of proteolytic and apoptotic enzymes. MTX,
commonly administered for autoimmune conditions like
rheumatoid arthritis and cancer, significantly impacts liver
and kidney tissues in a detrimental manner. Hence, our
findings propose an alternative approach to MTX therapy,
emphasizing the potential of chitosan as a therapeutic
intervention.
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ABSTRACT

Objective: This study aimed to investigate the effect of low-temperature degradation (LTD) in phase transformation and biaxial flexural
strength of high-translucent yttria partially stabilized zirconia (Y-PSZ) and yttria tetragonal zirconia polycrystalline (3-YTZP).

Methods: A total of 120 new high-translucent 3-YTZP (NMS) and Y — PSZ (KST, KUT, NQ3MS) zirconia disc specimens were manufactured
according to ISO 6872 for biaxial flexural strength (14 mm., 1.2 + 0.02 mm). The specimens from each type of material were divided into
3 subgroups (n:30) according to the LTD in an autoclave at 134 CO at 2 bar (n:10) (at 5, 20 hour (h)). Specimens without LTD served as
the control. Data of the monoclinic phase changes (Xm) and flexural strength were analyzed using two-way ANOVA followed by post hoc
MannWhitney U test. Weibull statistics were used to analyze strength reliability.

Results: LTD increased the monoclinic content significantly for NMS and slightly for the KST group. A monoclinic phase was not detected for
KUT and NQ3MS groups. The biaxial flexural strength of the NMS group was affected significantly and decreased with an increase in the 20
h aging. For flexural strength values, there was no significant difference in aging times for each of the KST, KUT, and NQ3MS groups. Weibull
analysis showed the highest characteristic strength for NMS (1412.9), KST (750.1), NQ3MS(790.5) and KUT (615.2) groups. The Weibull
modulus (m) increased in the NMS, KUT, and NQ3MS groups compared with the control group and decreased in the KST group.

Conclusion: LTD caused a significant decrease in the biaxial flexural strength results of the NMS group but did not significantly affect the KST,

KUT, and NQ3MS groups’ values.

Keywords: High-translucent zirconia, Low-temperature degradation, Phase transformation, Biaxial flexural strength

1. INTRODUCTION

Y-TZP is the most widely used material in the construction of
all-porcelain syetems (1,2). Zirconia is a material consisting of
3 different phases.: monoclinic (m), tetragonal (t), and cubic
(c)(3). The m phase is a stable phase at low temperatures up
to 1170°C and with the increase transforms into a tetragonal
phase (4,5) and then at 2370°C into a cubic phase (5). The
transformation from the tetragonal phase to the monoclinic
phase (t->m) occurs during cooling below about 970°C and
3%-4% volumetric increase forms in the material, that creates
compressive stresses (3,4). Thereby, the crack tip closes and
more crack propagation is prevented (4). In addition to the
positive effect on the crack tip, the t->m transformation
decreases mechanical stability (6,7). 3Y-TZP zirconia used
in prosthetic dentistry, which is an opaque material and
has limited translucency, often contains 3 mol% yttria as a
stabilizing element (2,4,8,9). Recently, highly-translucent
Y-TZP ceramics have become popular for making monolithic

restorations. New methods have been used to improve
the translucency of traditional 3Y-TZP zirconia, including
increasing the yttria content. Decreasing the addition of
alumina from 0.25% to 0.1% can increase translucency,
and adding 0.2 mol% La, O, to Y-TZP changes the sintering
time and temperature and reduces the grain size. Thus, it
also effectively eliminates light scattering and can improve
transparency (2,8,10,11).

Another disadvantage of 3Y-TZP restoration is that Y-TZP
undergoes a negative phase transformation known as LTD
(12,13). In the presence of water at low temperatures, at—->m
phase transformation occurs. Thereby, the transformation
progresses from the surface to the interior of the material
(12,13). LTD causes surface roughness and followed by
microcracking (14,15) and negatively affects the mechanical
properties of Y-TZP (14-17). The sensitivity of Y-TZP to LTD
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depends on several factors. The transformation is slowed with
decreasing grain size and increasing in the stabilizer content
(18-21). Also, the rate of phase transformation increases with
increased temperature and aging time (14,16,17). However,
it may be the surface treatments can induce residual stress
and the cubic phase acts as the nucleation site for the t->m
transformation (22, 23).

0.25% by mass of alumina (AL,O,) was added to the first
generation 3Y-TZP to facilitate sintering. However, these
zirconia show high opacity due to the birefringence feature of
their non-cubic phases (24). Thereby, the Y-PSZ was produced
by increasing the yttria content and applying an isotropic
cubic phase to tetragonal zirconia (24, 25). The alumina
concentration of second-generation PSZ has been reduced
and porosity formation has been prevented by sintering at
higher temperatures (26). PSZ contains nanosized tetragonal
or monoclinic particles in a cubic matrix (27).

Fully stabilized zirconia (FSZ) was introduced and
controversially compared to the first and second
generations, including a cubic phase ratio of up to 53% in
their microstructure. Cubic crystals show a larger volume
than tetragonal crystals and so light scatters less severely and
makes it more translucent (1, 28). For developing translucent
zirconia, the ratio of the cubic phase has increased.

The LTD process of zirconia is multifactorial. T->m
transformation is largely related to the presence of water or
water vapor in the environment, the affinity of the material,
the shape, size, and location of the particles, and the stabilizer
content (29). After LTD, zirconia material exhibits different
mechanical behavior according to the depth of the ‘t-m
phase transformation layer at different degrees depending
on its structural content (30). An increase in the amount
of monoclinic phase was determined because of the LTD of
zirconia at low temperatures (31, 32). The high monoclinic
phase amount decreases the flexural strength of the material
(33). The null hypothesis is that LTD in newly high-translucent
zirconia does not affect the phase transformation and biaxial
flexural strength of the material. The aim of this study was
to determine the effect of LTD on phase changes and biaxial
flexural strength in newly developed high-translucent zirconia
and to compare it with high-translucent 3Y-TZP zirconia.

2. METHODS

2.1. Preparation of specimens

Three new high-translucent Y-PSZ; and one 3Y-TZP disc were
used and the compositions of the monolithic materials are
presented in Table 1. A total of 120 high-translucent zirconia
disc specimens were prepared from pre-sintered blocks with
a final size of 14.0 mm and 1.2+0.2 mm in thickness, after
sintering in accordance with ISO 6872(34). Presinterized
disks were shaped by milling using the unit of CAD/CAM
system (imes-score 250'i, Onex Dental, Ankara, Turkey).
The specimens were obtained in 20%-25% enlarged sizes to
compensate for the sintering shrinkage of the system and

were sintered (Tabeo — 1/S/Zircon-100, MIHMVOGT GmbH
& Co. KG, Stutensee, Germany) according to manufacturer
specifications (Table 2). The specimens were finished with
silicon carbide paper (800 and 1200 grit) after sintering under
water cooling. One surface of all specimens was performed
by the same person using diamond medium-grained bur
and then fine-grained bur for 30 seconds, (Diacera Medium,
Diacera Fine, G&Z Instrumente GmbH, Lustenau, Austria)
with a micromotor at 10000 rpm with water cooling.

Table 1. Materials and their composition used in this study.

Material Manufacturer Composition Batch
Nummer
Katana Zirconia UTML | Kuraray Zr0, + HfO,
KUT (5Y-PSZ) Noritake %87-92 DOZBT
Dental Inc., (Y,0,) %8-11
Miyoshi, Diger oksitler %0-2
Japonya
Katana Zirconia STML | Kuraray Zr02 + HfO, %88-93
KST (4Y-PSZ) Noritake (¥,0,) %7-10 EAUWN
Dental Inc., Diger oksitler %0-2
Miyoshi,
Japonya
Nacera Pearl Q*MS Doceram Yitriya-stabilize
NQ*MS (6Y-PSZ) Medical %40 tetragonal, | 5057862
Ceramics %60 cubic zirkonya
GmbH, polikristal
Dortmund, (%6 mol Y,0,)
Almanya
Nacera Pearl MS Doceram ZrO, +HfO, +Y,0,>
NMS (3Y-TZP) Medical %99, Y,0, %4,5-%6 | 5146158
Ceramics
GmbH,
Dortmund,
Almanya
Table 2.Sintering parameters used in this study.
GENERAL SINTERING KST / KUT NQ’MS / NMS
PROGRAM
High temperature 1550°C /2822 °F 1500°C
Time 2 hour 2 hour
Temperature increase rate 10°C / 18°F minute 8° C / minute
Temperature decrease rate —10°C /- 18°F minute | —8° C/ minute

Nacera Pearl Multi Shade (NMS), Nacera Pearl Q3 (NQ*MS), Katana UTML
(KUT), Katana STML (KST)

2.2. Low-Temperature Aging

LTD was performed according to the ISO 13356 standard in
an autoclave (Eryigit Steam Sterilizer, Eryigit Medical Devices
Inc., Ankara, Turkey) at 134 C° at 2 bar (n:10) over a period
of 5, and 20 h. Specimens without LTD served as the control
(Figure 1).

The polished surfaces of the samples in the non-aged group
were evaluated as the control group. The specimens were
placed on an autoclave tray in a pressure chamber at 134 C°
under 2 bar for up 5 and 20 h for the phase transformation.
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Figure 1. Schematic represantation of the study design

2.3. X-Ray Diffraction (XRD) Analysis

Randomly selected specimens from each material were
examined to determine the crystalline phases by X-ray
diffractometer device (Bruker D8 ADVANCE, Bruker Turkey
Ltd.Sti, Ankara, Turkey). X-ray diffraction (XRD) data were
collected using a 26 diffractometer and using CuK a
radiation (30mA and 40kV). Spectra were collected in the
26 with a range of 2040°%t a step interval of 1°/min. and a
step size of 0.020. The monoclinic phase fraction (Xm) and
peak intensities of 28 and 30 degrees were analyzed with
processing software ORIGIN 2021. The amount of monoclinic
phase fraction (Xm) was calculated using the Garvie and
Nicholson methodology (35); Equation:

g o vy + v

Iy + vy Iz
Xm = the overall intensity ratio of the monoclinic phase
Im1 (111) =the intensity of the monolinic peak at 28.2°
Im2 (111) =the intensity of the monolinic peak at 31.5°

It (101), =the intensity of the tetragonal peak at 30.2°

2.4. Biaxial Flexural Test

Biaxial flexural strength of high-translucent zirconia specimens
was performed in a piston-on three ball test using a testing
machine (Lloyd Instruments, Ametek Inc, Florida, USA).
Discshaped specimens of different Y-PSZ and 3Y-TZP materials
were positioned with the treated surface on three supporting
balls (3.2 mm. in diameter, seperate on a support circle with a
diameter of 10 mm) in a triangular position. An sticking plaster
was placed on the compression side of the specimens for
uniform load distribution. All disk-shaped zirconia specimens
were loaded with a flat punch at a crosshead speed of 0.5 mm/
min until failure. The results of the biaxial flexural strength
were determined using the equation in accordance with ISO
6872; Q =-0.2387 P (X—Y) /d2

Q: the flexural strength at fracture

P: the total load causing fracture (N)
X=(1+Vv) In (r2/r3)2 + [(1-v) /2] (r2/r3)2 Y
=(1+ V) [1+1In(r1/r3)2] + (1-v) (r1/r3)2 v:
Poisson’s ratio of 0.3 for zirconia

2.5. Statistical Analysis

The conformity of continuous variables to normal distribution
was tested with the Shapiro Wilk test. Biaxial flexural strength
test data were analyzed using two-way ANOVA (Multivariate
General Linear model, Two-way ANOVA) the effect of
independent variables on two dependent variables, followed
by post hoc Mann—Whitney U test. Correlation analysis of
two independent and non-normally distributed variables
was performed using Spearman’s rho correlation analysis.
The significance level was determined as 0.05. Comparative
analysis were performed using the SPSS v24 Program (IBM
Ltd, Armonk, NY, USA). Weibull analysis was performed using
the Minitab (Microsoft Ltd, New Mexico, USA) program and
analyzed the variability of flexural strength.

3. RESULTS

The relative amount of monoclinic phase of three different
Y-PSZ and one 3Y-TZP were determined by different aging
times by XRD analysis.

3.1. XRD Analysis

LTD affected the monoclinic phase results differently in terms of
different yttria contents in the microstructure of the investigated
materials. The XRD diffraction patterns of the experimental
groups are shown in Figures 2a,b and 3a,b. XRD results for
control group specimens revealed that only the tetragonal
phase and monoclinic phases were not detected. LTD increased
the monoclinic content significantly for the NMS group between
aging times but slightly increased for the KST group (p<.05). The
monoclinic phase was not detected for KUT and NQ3MS groups
and no significant difference was found between aging times.
The materials were compared in terms of Xm values according
to LTD and the results are shown in Table 3 and in Figure 4.
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Table 3. Summary of m-phase fraction (Xm in%) of the investigated materials

m-phase Xm (%)

Groups LTD
0 hour 02 0 0 0
NMS 5 hour 7P 5 0 16 19.538 | <.001
20 hour 92¢ 1 92 93
0 hour 0@ 0 0 0
KST 5 hour 2° 0 2 3 20.000 | <.001
20 hour 8¢ 2 5 9
0 hour @a 0 0 0
KUT 5 hour 0°¢ 0 0 0 4,000 |.126
20 hour @ 1 0 2
0 hour 0 0 0 0 - -
NQ3MS | 5 hour 0 0 0 0
20 hour 0 0 0 0

There is no statistically significant difference between Kruskal Wallis test heat
treatment measurements, Mann-Whitney U test: posthoc pairwise comparisons,
and mean Xm (%) values of groups with common lowercase letters. Nacera Pearl
Multi Shade (NMS), Nacera Pearl Q3 (NQ*MS), Katana UTML (KUT), Katana STML
(KST), low-temperature degradation (LTD), standard deviation (SD).

3.2. Biaxial Flexural Strength

The comparisons of the materials in terms of flexural strength
values according to the LTD are shown in Table 4. LTD affected the
biaxial flexural results differ in terms of different yttria contents in
the microstructure of the materials. LTD resulted in a significant
decrease in flexural strength values of the NMS group. The
biaxial flexural strength values of the NMS group (1344.2) was
significantly decreased with an increase in the 20 h aging time
(1091.8 MPa). The flexural strength values of KST (4Y-PSZ), KUT
(5Y-PSZ), and NQ3*MS (6Y-PSZ) were not significantly affected by
LTD. For strength values, there was no significant difference in
aging times for each of the three KST (728.9, 696.4, 640.4), KUT
(554.1,557.6, 566.4), and NQ?MS (665.9, 733.1, 717.7 MPa) Y-PSZ
groups. Mean biaxial flexural strength values of different Y-PSZ
and 3-YTZP materials after LTD are shown in Figure 5.

Table 4. Mean values and standart deviatioans (SD) of the biaxial
flexural strength (MPa)

Flexural Strength (MPa)

Groups LTD Mean
Ohour |1344.2° |154.2 |1161.4 [1672.5

NMS 5hour |[12483° |66.8 |[1158 [1340.6 |11.400 |<.001
20 hour [1091.8° [97.7 [946.3 |1239.6
Ohour5| 728.9%* |48.7 |[642.8 [792.7

KST hour 696.4°¢ |114.5 |532.9 |856.7 |5.600 |.072
20 hour | 640.4°¢ |75.6 |538.8 |755.3
Ohour | 554.12F |146.7 |398.7 |853.4

KUT 5hour | 557.6%¢ |156.3 [406.6 |794 0.600 |.814
20 hour | 566.4°¢ [81.1 [432.5 |730.2
Ohour | 66592 |92.1 |486.9 |756.9

NQ*MS |5hour | 733.1°¢ |142.1 [547.4 [1001 |4.200 |.514
20 hour | 717.7°¢ |62.9 |604.9 |823.4

There is no statistically significant difference between Kruskal Wallis test
heat treatment measurements, Mann-Whitney U test: posthoc pairwise
comparisons, and mean flexural strength (MPa) values of groups with
common lowercase letters. Nacera Pearl Multi Shade (NMS), Nacera Pearl
Q3 (NQ*MS), Katana UTML (KUT), Katana STML (KST), low-temperature
degradation (LTD), standard deviation (SD).
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Figure 5. Mean biaxial flexural strength values and standart
deviatioans (SD)(MPa) of the investigated materials after LTD.

3.3. Weibull Analysis

The Weibull statistical analysis is presented in Table 5 and
Figures 6a,b and 7a,b. Weibull analysis showed the highest
characteristic strength for NMS 1412.9 and KST 750.1 in the
control group and for NQ3MS 790.5 and KUT 615.2 MPa in
the 5 h aging group. The Weibull modulus (m) of NMS, KST,
KUT, and NQ3MS was between 8.8-13.3, 18.8-9.4, 4.1-9.4,
10.5-13.2 respectively. While m values increased in the NMS,
KUT, and NQ3MS groups, they decreased in the KST group.
There was no statistically significant difference between the
characteristic strength values of the KUT and NQ3MS groups.
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Figure 6a. Weibull distribution and fracture probability plots of NMS
group after LTD.
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Figure 6b. Weibull distribution and fracture probability plots of KST
group after LTD.
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Figure 7a. Weibull distribution and fracture probability plots of KUT
group after LTD.
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Figure 7b. Weibull distribution and fracture probability plots of
NQ3MS group after LTD.

Table 5. Biaxial flexural strengths (SD), and Weibull parameters of
the investigated materials with the Weibull statistical method
Groups NMS NQ*MS KUT KST

LTD m o, m o, m o, m o,

0 hour |8.82°

1412.9° | 10.50* | 701.8*" | 4.123*" | 609.0*" | 18.829° | 750.1*
5hour |22.03°

1278.7° | 5.675° |790.5%¢ | 7.275% | 615.2*¢ | 7.275° | 743.3°
20 hour | 13.35¢ | 1134.6° | 13.285¢ | 745.0°¢ [ 9.411°¢ | 600.3°¢ | 9.411° | 673.5°

There is no statistically significant difference between the values of groups
with common lowercase letters in the same column. Nacera Pearl Multi
Shade (NMS), Nacera Pearl Q3 (NQ*MS), Katana UTML (KUT), Katana STML
(KST), characteristic strength (o), weibull modulus (m), low-temperature
degradation (LTD).

4. DISCUSSION

The null hypothesis of this research is that the LTD in new
high-translucent monolithic zirconia systems does not
affect the monoclinic phase change and the biaxial flexural
strength of the investigated materials. High-translucent NMS
and KST materials were affected by LTD in terms of phase
transformation, while high-translucent KUT, and NQ3MS
materials did not show phase changes after LTD. The flexural
strength values of the NMS group were affected by LTD, but
the KST, KUT, and NQ3*MS groups were not affected. The null
hypothesis was partially rejected.

The high yttria and cubic phase content of the materials
used in the study have many advantages. KUT is known as
ultra-translucent zirconia (36) and 8%-11% of its content
is Y,0,(37). Kwon et al. reported that this ultra-translucent
material can therefore be used for restorations in the anterior
region and is a wear-resistant material (38). KST is referred
to as super translucent zirconia (36). This material, which
contains 7%-10% Y,0,, provides light transmittance similar
to that of natural teeth. According to the manufacturer’s
information, both KUT and KST can be used in single-tooth
restorations, and up to three unit bridges (37). NQ’MS,
contains 40% tetragonal and 60% cubic zirconia and 6 mol%
Y,0, according to the manufacturer’s information. NQ*MS
is an ultra-high translucent zirconia (6Y-PSZ) and indicated
for monolithic single crowns and restorations of up to three
units (39). Studies have shown that these materials with high
yttria content do not undergo t->m phase transformation
due to their good stabilization (25, 37, 40, 41). The absence of
this transformation also protects zirconia from the negative
effects. Zangetal. concluded that the material did not undergo
a t-m transformation, and thus its transparency increased,
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but its strength decreased (8). However, the study results
suggest that nanocrystalline zirconia potentially exhibit both
desirable translucency and mechanical properties (1, 2, 8).

The LTD of zirconia materials is applied under laboratory
conditions to evaluate their effectiveness and predict
their long-term behavior. Studies using an autoclave as
hydrothermal aging at 134 °C, 2 bar pressure for 20 h have
shown that 20 h in the autoclave supports an extensive t->m
phase transformation (13, 42). Pereira et al. investigated the
effects of LTD on Y-TZP and evaluated the behavior of the
material to be used in the clinical setting according to the
ISO 13356. It is also reported that aging in an autoclave at
134 °C, 2 bar for 5 h sufficiently ensures that the m phase
content is not more than 25% (43). Zhuang et al. reported
that the 20 h LTD would correspond to 30 to 80 years at
body temperature (44). In this study, LTD was applied to
the samples in an autoclave for 5 and 20 h to examine the
flexural strength effects. Pereira et al.(45) investigated the
effects of LTD using diamond burs and found an Xm value of
53.33% for the control group after 20 h with Y-TZP samples. It
is thought that the reason why the relative monoclinic phase
amounts of the NMS group (93%) were higher in this study,
especially for the 20 h group, is that the Y-TZP blocks used in
their study contain ALO,. The NMS group used in this study
does not contain Al,O, order to increase translucency. For the
KST, KUT, and NQ3MS groups with high yttria content was no
monoclinic phase transformation was observed in the non-
aged, 5, and 20 h aging groups. The high resistance of these
materials to aging may be related to the higher stabilizer
content (4%,5%, and 6 mol%) and thus the elimination of the
phase transformation mechanism. Additionally, many cubic
crystals in their microstructure may have eliminated the
phase transformation (25, 36).

Kou et al.(46) evaluated the effect of LTD on two different
high-translucent (DD cubeX2 and Prettau Anterior) zirconia
on phase transformation and flexural strength and found
that after 10 h of LTD, DD cubeX2 showed a significant
reduction in flexural strength, but Prettau Anterior showed
no significant difference increase in flexural strength. The
phase composition for both unaged and aged specimens of
both DD cubeX2 and the Prettau Anterior constitute 99%
cubic or tetragonal zirconia.

Pereira et al.(36) assessed different high-translucent zirconia
(Katana ML/HT, STML, UTML) after 20 h of LTD. They reported
that LTD increased the monoclinic content for ML/HT and did
not affect STML and UTML, similar to the KUT and NQ3MS
groups in this study after 20 h. Also, Pereira et al. added
that aging for 20 h did not affect the characteristic strength
of KST and KUT. The flexural strengths of the new KST, KUT,
and NQ3MS groups were significantly lower than those of the
NMS group. The NMS group (1344.2) significantly decreased
only with an increase in the 20 h aging time (1091.8).
However, the strength values of KST, KUT, and NQ3MS were
not significantly affected by LTD. Kwon (38), Pereira (36), and
Reyes (47) similarly stated in their previous studies that high-
translucent zirconia has lower flexural strength than 3Y-TZP.

It is thought that KST, KUT, and NQ*MS with higher stabilizer
(Y,0,) content have lower results due to the disappearance
of the transformation mechanism and because a large
amount of cubic phase increases translucency but decreases
mechanical strength.

Flinn et al.(48) evaluate the effect of LTD behavior on the
strength values of 4 different translucent zirconia (BruxZir,
Prettau, Katana ML, and Katana HT13) and reported that after
aging for 200 h, the monoclinic phase increased to 76.1% for
Prettau, 76% for BruxZir, 35.8% for Katana HT13, 33.2% for
Katana ML. They concluded that the flexural strength values
of BruxZir and Prettau decreased significantly during the
aging period, but no statistically significant change in Katana
ML and Katana HT13 zirconia. For both Prettau (8.27% Y,0,)
and BruxZir (9.75% Y,0,) zirconia materials, the monoclinic
phase amount was more than 50% after 200 h of aging. In
this study, the monoclinic phase of the NMS zirconia after 20
h aging was 92%. The mean flexural strength values of Prettau
and BruxZir decreased with an increase in the monoclinic
phase and are similar in terms of the decrease in the strength
values of the NMS zirconia after 20 h aging. The Katana ML
(10.95% Y203) and Katana HT13(10.91% Y,0,) zirconia with
higher yttria content exhibited less LTD.

Harada et al.(49) investigated the effect of LTD for 50 h
on the phase change and flexural strength of 5YZ and 3YZ
and reported that 5YZ was found to be more resistant to
LTD than 3YZ. After 50 h of LTD, no significant changes in
the characteristic strengths of 5YZ and 3YZ were observed
similarly to this study for the KUT and NQ3MS groups. The
reason for this is thought to be the longer aging period
applied by Harada et al.

Pittayachawan et al.(7) reported that the Weibull analysis
used commonly statistical methods to examine the strength
reliability and variability because of defects in the material.
They also added that some studies have also expressed m
values of some ceramics in the range of 5-15.

In their study, the Weibull modulus was determined as 9.3—
12.9 for Lava (Y-TZP) zirconia.

In this study, the Weibull modulus of the NMS group, with
lower yttria content, determined, was higher than the
Weibull modulus of high-translucent PSZ. Weibull analysis
showed the highest characteristic strength for NMS(1412.9)
and KST(750.1) on the control and for NQ3MS (790.5) and
KUT (6152) in the 5 h group. Weibull modulus (m) of NMS,
KST, KUT, and NQ*MS were between 8.8-13.3, 18.8-9.4, 4.1—
9.4, 10.5-13.2 respectively. Weibull m values increased in
the NMS, KUT, and NQ3MS groups, but decreased in the KST
group. The Weibull modulus results in this study are in the
range of 5-15 and acceptable for dental ceramics. Zhang et
al.(10) investigated two different PSZ with different mol%
yttria contents and found that 5YSZ showed lower strength
and with lower Weibull modulus. A similar weibull modulus
result was found in this study only for the KST group.

Nakamura et al.(50), examined the effects of the LTD for
10 and 100 h on the phase transformation and strength
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properties of colored and non-colored 3Y-TZP zirconia.
They reported that the LTD affected the strength values of
non-colored 3Y-TZP but unaffected colored 3Y-TZP. In their
study, the flexural strength results increased after 10 h but
decreased after 100 h of the LTD. Similar to this study, for the
NMS group, the strength values significantly decreased with
an increase in the 20 h aging. The m value of the non-aged
NMS group in this study was 8.8-13.3 and similar results (8.3-
10.8) were reported by Nakamura et al. for non-aged 3Y-TZP.
Pereira et al. reported that the Weibull modulus increased
with the characteristic strength of Y-TZP specimens after 20
h of aging (36). In contrast to Pereira et al., in this study, the
m value increased for the NMS, KUT, and NQ3MS groups,
and the characteristic strength of the KST and NMS groups
decreased significantly.

This in vitro study evaluated the long-term use of new high-
translucent monolithic zirconia restorations. LTD caused a
significant decrease in the biaxial flexural strength results
only for the NMS group but did not significantly affect the
KST, KUT, and NQ3MS groups with higher yttria content. It was
seen that the presence of the cubic phase in high-translucent
materials has two advantages: increased translucency and
low resistance to temperature degradation. The flexural
strength results of the high-translucent zirconia tested in
this study were the minimum accepted value for class 5
restorations in fixed prostheses according to ISO 6872 and
were more than 500 MPa.

For high-translucent 3 Y-TZP, it was determined that the
tetragonal phase could transform into the monoclinic phase in
a humid environment without mechanical stress. This probably
caused microcracks and reduced mechanical strength.

The present study has some limitations. Clinical oral
conditions can not be simulated. The LTD test is applied to
in vitro conditions, in order to evaluate their effectiveness
and long-term behavior because of the time-consuming and
difficult experiment. Before the LTD process, one surface
of all samples was polished by the same person with one
type of zirconia polishing set for standardization. This study
performed only an in vitro static test. Another limitation of
this study was that the effect of different surface treatments
and high-translucent zirconia with different yttria contents
was not investigated. High-translucent zirconia materials
obtained from only two manufacturers were evaluated.
The effect of LTD on different surface treatments and high-
translucent materials with different yttria contents can be
used for future studies. It may be important to conduct in
vitro experiments with dynamic loading to evaluate the
effect of mechanical forces in the oral environment.

5. CONCLUSION

With the limitations of this study, the following conclusions
were made:

1. LTD increased the monoclinic phase significantly for
NMS and slightly in the KST group, but no monoclinic
phase was detected in the KUT and NQ3MS groups.

2. LTDresulted in a significant decrease in flexural strength
values of the NMS group but did not significantly affect
the values of the KST, KUT, and NQ*MS groups.

3. Weibull analysis showed the highest characteristic
strength for NMS and KST on the control, and KUT,
NQ3MS on the 5 h aging. Weibull m values increased in
the NMS, KUT, and NQ3MS groups, but decreased in the
KST group.

4. The flexural strength values of the NMS (3Y-TZP)
group caused a significant decrease after 20 h, but no
significant changes were measured in the KST (4Y-PSZ),
KUT (5YPSZ), and NQ3MS(6Y-PSZ) groups.

Funding: This study was supported by the grant no. 03/2020- 06
from the Scientific Research Project of the Rectorship of Gazi
University

Conflicts of interest: The authors declare that they have no conflict
of interest.

Peer-review: Externally peer-reviewed.

Author Contributions:

Research idea: HY.

Design of the study: GD, HY.

Acquisition of data for the study: GD.

Analysis of data for the study: GD, HY.

Interpretation of data for the study: GD, HY.

Drafting the manuscript: HY.

Revising it critically for important intellectual content: HY.

Final approval of the version to be published: HY.

REFERENCES

[1] Zhang Y. Making vyttria-stabilized tetragonal zirconia
translucent. Dent Mater 2014; 30(10):1195-1203. DOI:
10.1016/j.dental.2014.08.375.

Zhang F, Vanmeensel K, Batuk M, Hadermann J, Inokoshi M,
van Meerbeek B, Naert |, Vleugels J.Highly-translucent, strong
and aging-resistant 3Y-TZP ceramics for dental restoration by
grain boundary segregation. Acta Biomater 2015;16:215-222.
DOI: 10.1016/j.actbio.2015.01.037.

Hannink RH, Kelly PM, Muddle BC. Transformation
toughening in zirconiacontaining ceramics. J Am Ceram
Soc. 2000;83(3):461-487. DOI:10.1111/j.11512916. 2000.
tb01221.x

Piconi C, Maccauro G. Zirconia as a ceramic biomaterial.
Biomaterials 1999; 20(1):1-25. DOIl: 10.1016/s0142-
9612(98)00010-6

Denry |, Kelly JR. State of the art of zirconia for dental
applications. Dent Mater. 2008;24(3):299-307. DOI: 10.1016/j.
dental.2007.05.007

Hatanaka R, Polli GS, Adabo GL. The mechanical behavior of
high-translucent monolithic zirconia after adjustment and
finishing procedures and artificial aging. J Prosthet Dent.
2020;123(2):330-337. DOI: 10.1016/j.prosdent.2018.12.013
Pittayachawan P, McDonald A, Petrie A, Knowles JC. The biaxial
flexural strength and fatigue property of Lava™ Y-TZP dental
ceramic. Dent Mater. 2007;23(8):10181029. DOI: 10.1016/j.
dental.2006.09.003

Zhang F, Inokoshi M, Batuk M, Hadermann J, Naert I, Van
Meerbeek B, Vleugels J. Strength, toughness and aging stability
of highly-translucent Y-TZP ceramics for dental restorations.

(2]

(3]

(4]

(5]

(6]

(7]

(8]

Clin Exp Health Sci 2024; 14: 45-53

51

DOI: 10.33808/clinexphealthsci.1150128



Hydrothermal Aging Stability of Highly Tranlucent Zirconia

| Original Article |

(9]

(10]

(11]

(12]

[13]

(14]

(15]

(16]

(17]

(18]

(19]

[20]

[21]

[22]

(23]

[24]

Dent Mater. 2016;32(12):e327-e337. DOI:
dental.2016.09.025

Miyazaki T, Nakamura T, Matsumura H, Ban S, Kobayashi T.
Current status of zirconia restoration. J Prosthodont Res.
2013;57(4):236-261. DOI: 10.1016/j.jpor.2013.09.001

Zhang F, Van Meerbeek B, Vleugels J. Importance of tetragonal
phase in hightranslucent partially stabilized zirconia for dental
restorations. Dent Mater. 2020;36(4):491-500. DOI: 10.1016/j.
dental.2020.01.017

Khayat W, Chebib N, Finkelman M, Khayat S, Ali A. Effect of
grinding and polishing on roughness and strength of zirconia.
J Prosthet Dent. 2018;119(4):626-631. DOI: 10.1016/].
prosdent.2017.04.003

Lawson S. Environmental degradation of zirconia ceramics.
J Eur Ceram Soc. 1995;15(6): 485-502. DOI:10.1016/0955-
2219(95)00035-S

Chevalier J, Gremillard L, Deville S. Low-temperature
degradation of zirconia and implications for biomedical
implants. Annu Rev Mater Res. 2007;37:1-32. DOI:10.1146/
annurev.matsci.37.052.506.084250

Chevalier J, Cales B, Drouin JM. Low-temperature aging of
Y-TZP ceramics. J Am Ceram Soc 1999;82(8):2150-2154.
DOI:10.1111/j.1151-2916.1999.tb02055.x

Roy M, Whiteside L, Katerberg B, Steiger J. Phase
transformation, roughness, and microhardness of artificially
aged yttria-and magnesia-stabilized zirconia femoral heads. J
Biomed Mater Res. A 2007;83(4):1096-1102. DOI: 10.1002/
jbm.a.31438

Swab JJ. Low temperature degradation of Y-TZP materials. J
Mater Sci. 1991;26(24):6706-6714. DOI:10.1007/bf00553696.
Payyapilly J, Butt D. Kinetics of hydrothermally induced
transformation of yttria partially stabilized zirconia.J NuclMater.
2007;360(2):92-98. DOI:10.1016/j.jnucmat.2006.08.027

Sato T, Shimada M. Control of the tetragonal-to-monoclinic
phase transformation of yttria partially stabilized zirconia in
hot water. J Mater Sci. 1985;20(11):3988-3992. D0OI:10.1007/
BF00552389

Jue JF, Chen J, Virkar AV. Low-temperature aging of t’-zirconia:
The role of microstructure on phase stability. ] Am Ceram
Soc. 1991;74(8):1811-1820. DOI:10.1111/j.1151-2916.1991.
tb07793.x

Gremillard L, Chevalier J, Epicier T, Deville S, Fantozzi
G. Modeling the aging kinetics of zirconia ceramics. J
Eur Ceram Soc. 2004;24(13):3483-3489. DOI:10.1016/j.
jeurceramsoc.2003.11.025

Li JF, Watanabe R. Phase transformation in Y203-partially-
stabilized ZrO, polycrystals of various grain sizes during low-
temperature aging in water. ] Am Ceram Soc. 1998;81(10):
2687-2691. DOI:10.1111/j.1151-2916.1998.tb02677 .x

Deville S, Chevalier J, Gremillard L. Influence of surface finish
and residual stresses on the ageing sensitivity of biomedical
grade zirconia. Biomaterials 2006; 27(10):2186-2192.
DOI:10.1016/j.biomaterials.2005.11.021

Chevalier J, Deville S, Minch E, Jullian R, Lair F. Critical
effect of cubic phase on aging in 3 mol% vyttria-stabilized
zirconia ceramics for hip replacement prosthesis.
Biomaterials 2004;25(24):5539-5545. DOI:10.1016/j.
biomaterials.2004.01.002

Zhang Y, Lawn B. Novel zirconia materials in dentistry. J Dent
Res. 2018;97:140-147. DOI:10.1177/002.203.4517737483.

10.1016/].

[25]

[26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

(41]

Mao L, Kaizer M, Zhao M, Guo B, Song Y, Zhang Y. Graded
ultra-translucent  zirconia  (5Y-PSZ) for strength and
functionalities. J Dent Res. 2018;97(11):1222-1228. DOI:
10.1177/002.203.4518771287

Tong H, Tanaka CB, Kaizer MR, Zhang Y. Characterization of
three commercial YTZP ceramics produced for their high-
translucency, high-strength and high-surface area. Ceram Int.
2016;42(1):1077-1085. DOI: 10.1016/j.ceramint.2015.09.033
Gracis S, Thompson VP, Ferencz JL, Silva NR, Bonfante EA. A
new classification system for all-ceramic and ceramic-like
restorative materials. Int J Prosthodont. 2015;28(3):227-235.
DOI: 10.11607/ijp.4244

Stawarczyk B, Keul C, Eichberger M, Figge D, Edelhoff D,
Limkemann N.Three generations of zirconia: From veneered
to monolithic. Part I. Quintessence Int. 2017;48(5):369-380.
DOI: 10.11607/ijp.4244.

Ozcan M, Volpato CAM, Fredel MC. Artificial aging of
zirconium dioxide: an evaluation of current knowledge and
clinical relevance. Curr Oral Health Rep. 2016; 3(3):193-197.
DOI 10.1007/s40496.016.0096-9

Flinn BD, deGroot DA, Mancl LA, Raigrodski AJ. Accelerated
aging characteristics of three vyttria-stabilized tetragonal
zirconia polycrystalline dental materials. J Prosthet Dent.
2012;108(4):223-230. DOI: 10.1016/50022-3913(12)60166-8
Kohorst P, Borchers L, Strempel J, Stiesch M, Hassel T, Bach
FW, Hibsch C. Low temperature degradation of different
zirconia ceramics for dental applications. Acta Biomater.
2012;8(3):1213-1220. DOI: 10.1016/j.actbio.2011.11.016
Kelly JR, Denry |. Stabilized zirconia as a structural ceramic: An
overview. Dent Mater. 2008;24(3):289-298. DOI: 10.1016/j.
dental.2007.05.005

Coti¢ J, Jevnikar P, Kocjan A. Ageing kinetics and strength
of airborne-particle abraded 3Y-TZP ceramics. Dent Mater.
2017;33(7):847-856. DOI: 10.1016/j.dental.2017.04.014

ISO 6872 (2008):Dentistry-Ceramic Materials. International
Organization for Standardization, Geneva, Switzerland 2008.
Garvie RC, Nicholson PS. Phase analysis in zirconia
systems. J Am Ceram Soc. 1972;55(6):303-305.
DO0I:10.1111/j.1151-2916.1972.tb11290.x

Pereira GK, Guilardi LF, Dapieve KS, Kleverlaan CJ, Rippe MP,
Valandro LF. Mechanical reliability, fatigue strength and
survival analysis of new polycrystalline translucent zirconia
ceramics for monolithic restorations. J Mech Behav Biomed
Mater. 2018;85:57-65. DOI:10.1016/j.jmbbm.2018.05.029
KATANA Zirconia UTML, Kuraraynoritake.eu. Published [2022].
Accessed [20 July 2022] https://www.kuraraynoritake.eu/en/
katana-zirconia-utml.

Kwon SJ, Lawson NC, Mclaren EE, Nejat AH, Burgess JO.
Comparison of the mechanical properties of translucent
zirconiaand lithium disilicate.) Prosthet Dent.2018;120(1):132-
137. DOI: 10.1016/j.prosdent.2017.08.004

GmbH D. Nacera® Pearl Q® Multi-Shade, Nacera. Published
[2022]. Accessed [20 July 2022]. https://www.nacera-medical.
com/de/loesungen/nacera-pearl-qg3-multishade.

Zhang F, Reveron H, Spies BC, Van Meerbeek B, Chevalier J.
Trade-off between fracture resistance and translucency of
zirconia and lithium-disilicate glass ceramics for monolithic
restorations. Acta Biomater. 2019;91:24-34. DOI: 10.1016/j.
actbio.2019.04.043

Inokoshi M, Shimizu H, Nozaki K, Takagaki T, Yoshihara
K, Nagaoka N, Zhang F, Vleugels J, Van Meerbeek B,

Clin Exp Health Sci 2024; 14: 45-53

DOI: 10.33808/clinexphealthsci.1150128



Hydrothermal Aging Stability of Highly Tranlucent Zirconia

| Original Article |

(42]

(43]

(44]

[45]

[46]

Minakuchi S. Crystallographic and morphological analysis of
sandblasted highly translucent dental zirconia. Dent Mater.
2018;34(3):508518. DOI: 10.1016/j.dental.2017.12.008
Inokoshi M, Vanmeensel K, Zhang F, De Munck J, Eliades G,
Minakuchi S, Naert I, Van Meerbeek B, Vleugels J. Aging
resistance of surface-treated dental zirconia. Dent Mater.
2015;31(2):182-194. DOI: 10.1016/j.dental.2014.11.018
Pereira G, Venturini A, Silvestri T, Dapieve K, Montagner A,
Soares F, Valandro L. Low-temperature degradation of Y-TZP
ceramics: A systematic review and metaanalysis. J Mech
Behav Biomed Mater. 2015;55:151-163. DOI: 10.1016/j.
jmbbm.2015.10.017

Zhuang Y, Zhu Z, Jiao T, Sun J. Effect of aging time and
thickness on low temperature degradation of dental zirconia. J
Prosthodont. 2019;28(1):e404-e410. DOI: 10.1111/jopr.12946
Pereira G, Amaral M, Cesar PF, Bottino MC, Kleverlaan ClJ,
Valandro LF. Effectof low-temperature aging on the mechanical
behavior of ground Y-TZP. J] Mech Behav Biomed Mater.
2015;45:183-192. DOI: 10.1016/j.jmbbm.2014.12.009

Kou W, Garbrielsson K, Borhani A, Carlborg M, Molin
Thorén, M. The effects of artificial aging on high translucent

(47]

(48]

(49]

(50]

zirconia. Biomater Investig Dent. 2019;6(1):54-60. DOI:
10.1080/26415.275.2019.1684201

Reyes AR, Dennison JB, Powers JM, Sierraalta M,Yaman
P. Translucency and flexural strength of translucent
zirconia ceramics. J Prosthet Dent. 2021; DOI: 10.1016/j.
prosdent.2021.06.019

Flinn BD, Raigrodski AJ, Mancl LA, Toivola R, Kuykendall T.
Influence of aging on flexural strength of translucent zirconia
for monolithic restorations. J Prosthet Dent. 2017;117(2):303-
309. DOI:10.1016/j.prosdent.2016.06.010

Harada A, Shishido S, Barkarmo S, Inagaki R, Kanno T, Ortengren
U, Egusa H, Nakamura K. Mechanical and microstructural
properties of ultra-translucent dental zirconia ceramic
stabilized with 5 mol% yttria. J Mech Behav Biomed Mater.
2020; 111:103974. DOI: 10.1016/j.jmbbm.2020.103974
Nakamura K, Harada A, Ono M, Shibasaki H, Kanno T,
Niwano Y, Adolfsson E, Milleding P, Ortengren U. Effect
of low-temperature degradation on the mechanical and
microstructural properties of tooth-colored 3Y-TZP ceramics. J
Mech Behav Biomed Mater. 2016;53:301-311. DOI: 10.1016/j.
jmbbm.2015.08.031.

How to cite this article: Dogru G, Yilmaz H. Influence of Low-Temperature Degradation on Phase Transformation and Biaxial Flexural
Strength on Different High-Translucent 4Y-PSZ, 5Y-PSZ, 6Y-PSZ Monolithic Zirconia. Clin Exp Health Sci 2024; 14: 45-53. DOI: 10.33808/

clinexphealthsci.1150128

Clin

Exp Health Sci 2024; 14: 45-53

53

DOI: 10.33808/clinexphealthsci.1150128



Clinical and Experimental
Health Sciences

Non-medical Use of Prescription Psychostimulants and
Academic Performance in Medical Students

Simbiil Sekerci*™, Muhammed Yunus Bektay?2, Ozlem Bildik?

! Bezmialem Vakif University, Faculty of Pharmacy, Department of Clinical Pharmacy, Istanbul, Turkiye.
2|stanbul University-Cerrahpasa, Faculty of Pharmacy, Department of Clinical Pharmacy, istanbul, Tiirkiye.
3Bezmialem Vakif University, Faculty of Medicine, Department of History of Medicine and Ethics, Istanbul, Turkiye.

Correspondence Author: Simbiil Sekerci
E-mail: bsekerci@bezmialem.edu.tr

Received: 05.08.2022 Accepted: 26.09.2023

ABSTRACT

Objective: It is well-known that healthy medical students use psychostimulants to improve their cognitive functions and reduce their need
for sleep. The main motivation behind this cognitive enhancement is to increase academic performance. However, the literature is not clear
enough to support this situation.

Methods: This cross-sectional study was conducted through an online questionnaire, with 585 students participating. The grade point
average number was used to assess the student’ academic performance. Additionally, a self-evaluation scale was employed to assess levels
of pharmaceutical knowledge, study performance, academic success, academic anxiety, and study habits.

Results: Out of 585 healthy students surveyed, 40 (7.3%) stated that using psychostimulants to enhance their academic performance.
However, there was no significant difference in grade point average scores and perceived academic success levels between users and
non-users. Nevertheless, most of the users reported benefiting from taking psychostimulant drugs. Risk factors for non-medical use of
prescription psychostimulants included high levels of pharmacology knowledge, smoking, and poor academic performance.

Conclusion: Although the non-medical use of prescription psychostimulants did not appear to significantly impact academic performance,
most students reported positive subjective experiences, which could have a motivational effect. Therefore, it is crucial to conduct more in-
depth investigations into the benefits and side effects of psychostimulants in healthy young individuals and provide them with up-to-date

information on this issue

-

Keywords: Psychostimulant, academic performance, medical student, methylphenidate

1. INTRODUCTION

Prescription medications such as methylphenidate,
modafinil, amphetamine, and atomoxetine are used to treat
attention deficit hyperactivity disorder (ADHD), narcolepsy,
etc. These psychologically active substances work on various
molecular targets in the brain and can alter mood, behavior,
and consciousness (1). However, recent data suggests that
healthy individuals are increasingly interested in using these
drugs to enhance their cognitive performance (2). Cognitive
enhancement is the name given to methods that aim to
improve cognitive capacities like memory or attention in
healthy people (3).

Medical students are one of the most significant healthy
populations who prefer to use psychostimulants (4-6). Several
studies have reported that the incidence of psychostimulant
usage among medical students in different countries
ranges from 8 to 19 percent (7, 8). Medical education is a

demanding and competitive field, and the high probability of
psychostimulant use among medical students may be related
to this competitive nature (9). Recent findings suggest
that high levels of stress related to concerns for academic
success and feeling under pressure are related to increased
psychostimulant use among medical students (10). The
primary rationale for using these drugs is to enhance cognitive
performance, such as attention, memory, and concentration,
and to gain an advantage in overcoming challenging tasks in
medical school. It’s reported in the literature that one of the
most important motivations for the use of psychostimulants
is to improve academic performance (11, 12).

The aim of this study is to investigate the non-medical use of
psychostimulants (NMUPS) in medical students. The primary
research topic of our study is to question the relationship
between academic performance and NMUPS.
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2. METHODS

2.1. Participants and Procedure

This cross-sectional study involved undergraduate medical
students from different cities in Turkey, who were selected
through a non-probabilistic snowball sampling method. An
online questionnaire was conducted, which was distributed
to medical student groups in various faculties and university
medical students through social media platforms (WhatsApp,
Facebook, and e-mail) in February — March 2020. The sample
size has been made considering a 5% margin error and a 95%
confidence level with a 50% response rate. It is determined
that a minimum of 246 participants should be included. A
total of 660 students participated in the questionnaire, but
75 participants who provided incomplete or inappropriate
responses were excluded from the study. Additionally,
35 medical students who reported being diagnosed with
narcolepsy or ADHD were also excluded (see Figure 1). The
participants provided their informed consent, and the Ethics
Committee of Bezmialem Vakif University approved the study
(approval number 03.02.2020-03/50).

660 students participated in the survey

75 people excluded due to missing data
questionnaire incompletely or
incorrectly were excluded

585 students completed survey fully

35 people excluded due to attention
deficit hyperactivity disorder or
narcolepsy diagnosis

‘ 550 students completed survey fully ‘

/ N\

510 healthy students didn’t reported
using psychostimulant drugs

40 healthy students reported using
psychostimulant drugs

NMUPS group Non-user group

Figure 1. Study Flowchart
NMUPS: Non-medical Use of Prescription Psychostimulant

2.2. Online Questionnaire

The Google Forms platform was utilized to create and distribute
a structured questionnaire. Prior literature was examined and
used to develop the questionnaire, which was then reviewed by
a panel of four experts. In a pilot study with 20 students, the
clarity of the questionnaire items was assessed, and based on
their feedback, the questions were revised. The data collected
during the pilot study were not included in the statistical analysis.

The questionnaire consisted of 37 questions, which were
divided into seven sections: demographic information,
medical history, patterns of psychostimulant use and
experiences, self-evaluation of academic success, anxiety
levels, study performance, and sleep quality. In the self-
evaluation section, people were asked to evaluate themselves
between 1-5 points on a Likert scale. Participants were asked
to report their Grade Points Average (GPA) as an indicator
of academic success. In the questionnaire, participants were
asked whether they had previously been diagnosed with
ADHD or narcolepsy. Participants who declared a diagnosis
of ADHD or narcolepsy were excluded from the final analysis.

At the beginning of the online questionnaire, the concept of Non-
Medical Use of Prescription Stimulants (NMUPS) was explained
thoroughly to the participants. They were informed that the use
of psychostimulants for medical diagnosis was not considered
NMUPS and was not intended for academic purposes.

2.3. Statistical Analysis

IBM software (SPSS 26.0 for Windows; IBM Corp, Armonk,
NY) was used for statistical analyses. Descriptive statistics
were calculated, Pearson chi-square analyses and Fisher’s
exact test were used between groups for categorical
comparisons. The distribution of normality was assessed by
the Kolmogorov-Smirnov test. The use of the Mann-Whitney
U test to compare age differences across groups was made.
The level of significance was set at < 0.05. The parameters
that had the greatest impact on NMUPS were determined
using binary logistic regression with the entry method.
Applying logistic regression and correlation, the hypothesis is
tested. Variables with significant differences were included in
the regression model after univariate analyses.

3. RESULTS

A total of 585 students completed the questionnaire, with 35
individuals (5.9%) who had a diagnosis of ADHD or narcolepsy
being excluded. Of the 585 participants, 356 (64.7%) were
female, and the mean age was 23.32 (SD 4.38) years. In terms of
academic status, 225 students (40.9%) were in the basic medical
sciences term (years 1-3), 218 students (39.6%) were in the
clinical term, and 106 students (19.2%) were graduate students
(either in residency or preparing for the residency exam).

The NMUPS group consisted of 40 healthy students who
reported using psychostimulants to enhance their academic
performance without a diagnosis. The prevalence of NMUPS
was found to be 7.3% among the participants. There was no
significant difference in gender or academic status between
users and non-users. However, age (p=.01), smoking (p<.001),
and alcohol use (p<.05) showed significant differences
between the two groups (Table-1).
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Table 1. Characteristics of the medical students who were non-
medical users of psychostimulant (n = 40) and non-user (n = 510)

User Non-user p
n (%) n (%)
Gender 0.759
Female | 25 (4.5) 331(60.2)
Male |15 (2.7) 179 (32.5)
Age (mean t SD) 2455+3.35 | 23.23+4.44 .001*
Semester .055
13 |11(2) 214 (39)
4-6 16 (2.9) 202 (36.8)
Graduate/Resident 13 (2.4) 93 (16.9)
Grade Points Average (0-4) .959
<25 |7(13) 82(14.9)
2.5-3 |15(2.7) 188 (34.2)
>3 18 (3.3) 240 (43.6)
Smoking <.001 **
Yes |17(3.1) 23 (4.2)
No 59 (10.7) 451 (82)
Alcohol .03 **
Yes 12 (2.2) 84 (15.3)
No 28(5.1) 426 (77.5)
Herbal Product /Supplement .069
use
Yes 10 (1.8) 73(13.3)
No 30 (5.5) 437 (79.5)

* The Mann Whitney U test, **Chi-Squa

NMUPS group

15
10
5 l .

Medium High

m Grade Point Average Level  m Self-assesmen t

Non-user group

Figure 2. Evaluation of academic success in NMUPS and non-user
groups.
NMUPS: Non-medical Use of Prescription Psychostimulant

m Grade Point Average Level M Self-assesment

We employed both subjective and objective criteria to assess
academic success. The objective criterion was the GPA score,
which reflects the student’s performance on medical school
exams. The subjective criterion was based on the students’ self-
assessment of their success. However, we did not observe a
significant difference between the user and non-user students
in terms of their GPA scores or perceived academic success

levels (p>.05), as depicted in Figure 2. Furthermore, there was
no significant difference between the groups in terms of self-
assessment of academic anxiety and sleep quality (p>.05).
However, there was a statistically significant difference between
the groups in terms of study performance levels (p<.05) and
pharmacological knowledge levels (p<.05).

We aimed to identify the patterns of NMUPS in medical
students, and therefore, we investigated the frequency,
duration, and timing of psychostimulant use, among other
factors. Out of the participants, 21 (52.5%) reported using
psychostimulants several times in their life, while 4 (10%)
used them several times a month, 2 (5%) used them several
times a week, 5 (12.5%) used them once a day, and 8 (2%)
used them regularly during exam periods.

The purposes of the students to use psychostimulants were
as follows; to enhance cognitive function (n: 29, 72.5%),
to provide alertness (n:18, 45%), motivation (n:13,32.5%),
request to try (n: 7,17.5%), to reduce anxiety (n: 6, 15%).
Most of the users (n: 34, 85%) stated that they benefited
from psychostimulant drugs. The positive experiences of the
students related to using psychostimulants were as follows;
Cognitive functions (attention, memory) increased in 23
(57.5%) students, 20 (50%) students became better focused,
10 (25%) students increased their motivation, 14 (35%)
students’ need for sleep decreased. The side effects reported
were palpitation, insomnia, anxiety, tremor, gastrointestinal
problems, and headache, respectively. 9 students (22.5%)
reported no side effects related to psychostimulants.

Of the 510 students not using psychostimulants, 200 (39.2%)
cited concerns regarding addiction and side effects as the
reason. 68 (13.3%) students reported that consuming coffee/
tea was sufficient for their study needs and did not require
psychostimulants. Additionally, 76 (14.9%) students believed
that psychostimulants would not be effective in enhancing
cognition in healthy individuals.

A binomial logistic regression was performed to identify risk
factors associated with the use of psychostimulants. The
constructed binary logistic regression model was tested using
the Omnibus Tests of Model Coefficients, and it was determined
statistically significant. (p<.001). The model achieved a success
rate of 92.7 percent. The model explained 14.4% (Nagelkerke
R2) of the variance in NMUPS. Based on the regression analysis,
smoking, increased knowledge of pharmacology, and study
performance were identified as risk factors (Table 2).

Table 2. Risk factors associated with a non-medical user of
psychostimulant in medical students (user vs non-user)

Predictor 95%Confidence
Interval
Lower Upper
Smoking -1.693 |0.184 |[<.001 |0.078 |0.433
Alcohol 0.294 1341 |.534 0.532 |3.381
Pharmacological -0.594 |0.552 |.007 0.359 |0.849
Knowledge
Study Performance 3.810 |45.160 |.083 0.948 |2.394
Age -0.20 |0.980 |.554 0916 |1.048
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4. DISCUSSION

This study has investigated the effects of psychostimulants on
academic performance. Socio-demographic, health status,
lifestyle characteristics, and prevalence of the users were
obtained. The results indicate that the prevalence of NMUPS
among undergraduate Turkish medical students was 7.3%.

This study found that the use of NMUPS did not have a
significant effect on academic performance, as there was
no significant difference between users and non-users in
terms of objective (GPA score) and subjective (self-report)
evaluation of academic performance. Contrary to our finding
some studies have reported an impact of NMUPS on school
performance (1, 13). Similar findings emphasized that the
expectation of academic benefits from psychostimulants
is likely illusory (12). A previous study reported short-term
improvement in alertness and energy levels, rather than
long-term academic benefits (14). Thus, there is controversy
surrounding the use of psychostimulants to enhance
cognitive function, and the evidence for their effectiveness
in individuals without ADHD is not conclusive. Based on
a meta-analysis of several randomized controlled trials,
some positive effects on long-term memory consolidation
were found with the use of psychostimulants for cognitive
enhancement. However, there were no significant effects
observed on attention, cognitive control, mood, or executive
functions (15, 16). A study showed that psychostimulant use
reduces the magnitude of neurochemical regional activation
of the brain during a task (17). The study concluded that
methylphenidate restricted the use of attention resources
in the healthy human brain to achieve similar performance
levels in a task. While this may be beneficial for individuals
with ADHD, it could be harmful for those whose brain activity
is already optimally focused.

Academic achievement did not appear to be related to
non-medical use of prescription stimulants (NMUPS),
although it is noteworthy that the majority of students
reported having favorable subjective experiences with
these drugs. Psychostimulants affected self-assessment
of cognitive enhancement. It can strengthen the idea that
psychostimulants have a motivational component in addition
to their sole therapeutic actions (18). This motivation mainly
depends on an expectation of cognitive enhancement. In the
field of education, the motivation concept has become an
important topic, and the term ‘motivation’ can be defined
as the reasoning for an action or behavior in a particular
way. There are different motivations that shape students’
behavior. A similar study highlighted the significant disparity
between subjective experiences and the acquired objective
academic outcomes (19). A qualitative interview with
university students suggested that the effects of NMUPS that
help individuals are not as purely cognitive as often seems
to be assumed. The student claimed that these drugs served
as an emotional coping strategy for dealing with loss of fun,
confidence, and interest (20).

In our research, we found that knowledge level about
psychostimulants is a risk factor for NMUPS. However,

psychostimulants can be addictive, and their long-term
effects on healthy individuals are not well known. These
drugs are highly addictive and have the potential to cause
cardiovascular, neurological, and psychiatric complications
(21, 22). So why do hardworking students use them more? We
believe that there is a lack of information or misinformation
about NMUPS. While the cognitive effects of these drugs
are often emphasized, their side effects are often ignored.
According to in-depth interviews with university students,
the majority of users perceive psychostimulants as generally
safe substances (23). Risks of NMUPS are well explained, but
poorly evaluated by users (2).

According to our findings in terms of GPA, there was no
statistically significant difference, in academic success,
academic anxiety perception, and sleep quality between
the user and non-user students. However, the differences
between users and non-users were age, smoking, alcohol,
study performance, and knowledge level. According to the
present literature, users were more likely to use cigarettes
and alcohol, had different normative values, and had a lower
risk perception. (24, 25). Therefore, we suggest that this issue
should be discussed together with addiction and health risk
perception beyond academic success and cognition.

The small number of participants using NMUPS in our study
can be considered a limitation in terms of generalizability.
Although our questionnaire was only sent to medical
school students and their university groups, the use of an
online questionnaire is a limitation of the research, and the
data collected in this study is based on self-report of the
participants, which may introduce selection bias. Also, we
collected GPA scores, ADHD or narcolepsy diagnoses, and
other relevant information from self-reports provided by
the individuals themselves. However, this aspect presents a
limitation in our research. Also, the standardization of GPA
scores of students from different universities may not be
provided. There may be differences between the difficulty
levels of exam of the different universites. But we ignored
this situation as there is a standard educational curriculum
within the same country.

5. CONCLUSION

The use of psychostimulants for academic and cognitive-
enhancing purposes is a controversial issue. We could not
find a statistically relevant relationship between academic
performance and NMPSU in healthy medical students. It was
remarkable that most of the students had positive subjective
experiences as opposed to objective data. Neuroimaging
research to explore the impact of NMPUS on the brains of
healthy young individuals, as well as future studies delving
into its psychosocial effects, could offer more comprehensive
insights into these matters. Giving greater emphasis to the
side effects and addictive potential of psychostimulant drugs
in pharmacology education among medical school students
might act as a deterrent against the off-label use of such
drugs by young individuals.
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ABSTRACT

Objective: This study was conducted to examine the effect of a Health Promotion Model-based health education program on increasing the
health-promoting behaviors of acute coronary syndrome patients.

Methods: This is an experimental study that used a pretest-posttest design with a control group. The sample consisted of 101 patients
hospitalized with the diagnosis of acute coronary syndrome in Turkey. The data were collected by using a Patient Monitoring Form and the
Health Promoting Lifestyle Profile-Il. While the patients in the control group received routine procedures, the patients in the experimental
group were included in the health education program.

Results: The health promoting-behaviors of the control group were found to be higher than those of the experimental group in the first
follow-up (p<0.001). In the last follow-up, on the other hand, it was found that the experimental group’s health-promoting behaviors and
smoking cessation rate were higher than the control group. Additionally, the experimental group’s LDL levels, rehospitalization rates and
percutaneous coronary intervention rates were found to be lower than the control group (p <0.05).

Conclusion: The Health Promotion Model-based health education program was found to be an effective method in increasing health-
promoting behaviors and smoking cessation rates, and controlling LDL levels in acute coronary syndrome patients. It had a positive effect on

reducing the rate of rehospitalization and percutaneous coronary intervention.

Keywords: Acute coronary syndrome, health-promoting behaviors, patient education, secondary protection.

1. INTRODUCTION

Cardiovascular diseases (CVD) are the leading causes of
mortality/morbidity in developed and developing countries
(1,2). It has been reported that recurrent coronary events
increase mortality in individuals surviving ACS and put a
great burden on the country’s economy (3). In the guidelines
of the European Society of Cardiology on ACS treatment,
secondary protection for individuals with ACS is strongly
recommended. The guidelines recommend increasing health-
promotion behaviors (HPB) (1,2). HPB include health-related
behaviors such as health responsibility, physical activity,
nutrition, spiritual growth, interpersonal relationships,
stress management and smoking cessation (4,5). The most
important factors that affect HPB are known to include lack of
knowledge (6,7). In previous studies conducted on this topic, it
has been found that individuals with ACS have low knowledge
levels and attention about HPB and smoking cessation (8).
As to be understood from these results, it occurs to us as an
important necessity to conduct educational interventions to
increase HPB in patients with ACS. However, as a result of the

literature review, it was seen that there are a limited number
of intervention studies on these topics (9-11).

Education is an important and effective method used in
meeting the information needs of patients and developing
behavioral change (12,13). Brown et al. (14) reported that
educational interventions are beneficial for patients, but
more research is needed to determine the most effective
and appropriate format, duration, timing and methods of
education. Anderson et al. (15) recommended comparing the
effectiveness of different methods and approaches to present
educational content. Undoubtedly, providing education to
protect and promote the health of the individual, family and
society and to prevent illness is one of the primary roles of
nursing. However, patient education is not just a technical
application and a simple presentation. It is also a set of goals
and values. It has own philosophy and the goal is to change
behavior. In order to develop behavior change, a systematic
and planned application is required. Because different factors
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cause different behaviors and attitudes to emerge. In order
to know these factors and to plan initiatives in this direction,
health protection and improvement behaviors of individuals
are explained with models (5,16). Models/theories, which
are an important component of the scientific knowledge
content of nursing, are used as guides in patient education
as well as in every stage of nursing (17). Nola Pender’s Health
Promotion Model is one of the widely used models to explain
health protection and promotion behaviors. The model is not
aimed at preventing any disease or disability, but it aims to
improve health, or in other words, to increase the general
health and well-being of the individual (Figure 1) (5). It has
been reported that trainings prepared on the basis of Health
Promotion Model in various chronic diseases are effective

in improving health behaviors. Ersin and Bahar (18), in their
study where they examined the effect of patient education
based on Health Promotion Model on early detection
behaviors of breast and cervical cancer, reported that patients
developed positive behavioral changes after the education.
Covener (16), in his study to standardize diabetes education,
created a Type | diabetes management model based on the
Health Promotion Model.

This study aimed to examine the effects of a Health Promotion
Model-based health education program on increasing the
health-promoting behaviors of acute coronary syndrome
patients.

B eha\_fl_or- Specific Behavioral
Individual Cognitions and Affect Outcome
Characteristics
and Experiences Perceived
Benefits of action
| Perceived Immediate
Prior | Barriers to action competing
related — demands
behavior ‘ || Perceived self-efficacy (low control)
. and preferences
| Activity-related affect (high control)
Personal |
factors; Interpersonal l
biological influences Commitment Health-
psychological (family. peers, to a plan of promoting,
sociocultural providers). norms, action behavior
| | support, models -
— Situational
influences; —
| options
demand characteristics
aesthetics
Figure 1. Basic of Nola J. Pender's Health Promotion Model
2. METHODS 2.2. Design

2.1. Ethical considerations

Ethics committee approval and institutional permission were
obtained respectively from Ethics Committee (09.2018.362)
and the institution where the study was carried out. The
participants were informed by the researcher about the
purpose of the research, and their written consent was
obtained. In the implementation of the study, the researchers
adhered to the World Medical Association (WMA) — Ethical
Principles for Medical Research Involving Human Subjects.
Due to the nature of the study, it was impossible for the
participants to be blind. Blind analysis was used in this study.

This experimental study used a pretest-posttest design with a
control group. The patients in the control group (CG) received
routine hospital procedures, whereas the patients in the
experimental group (EG) was included in a health education
program based on the Health Promotion Model.

2.3. Population and Sample

The population of the research consisted of patients who
were hospitalized in the cardiology department of a university
hospital for treatment purposes between 07 August 2018
and 30 May 2019. Patients who did not have a history of CVD
or a disease that would impede walking or lead to audio,
visual or comprehension problems, had one of the diagnostic
criteria of ACS, were aged between 18 and 79 years and

Clin Exp Health Sci 2024; 14: 60-69

61

DOI: 10.33808/clinexphealthsci.1161048



Health Promotion Model-Based Health Education Program

| Original Article |

could speak and understand Turkish well were included in
the study. According to the study by Eshah (11), considering
the effect size of 0.5, in a 90% confidence interval and with
a 90% test power, the sample size was estimated to be 32
individuals in each group. However, considering that there
would be losses, the sample size was kept larger, including
60 in each group, were enrolled in the study. The data of CG
and EG were collected at separate times to prevent patients
from communicating with each other about the education

program. In order to standardize environmental factors.
Which group would gather first was determined by drawing
lots. According to the result of the draw, the data of the
control group were collected first.

The targeted number of patients was reached between 07
August — 15 October 2018 in the CG and between 18 March —
30 May 2019 in the EG. As a result of data losses, the data of
101 patients in total, 52 in EG and 49 in CG, were included in
the analysis (Figure 2).
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Excluded (n=63)

+ Not meeting inclusion criteria (n=57)
+ Declined to participate (n=4 )

+ Other reasons (n=2)
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Allocation ]

J

Control Group (First Interview) (n=60)
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Lost to date (Could not be reached by phone)
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v \ ]
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v —_— ¥

JAnaIysed (n=36)

+ Excluded from analysis (11 patients did not come
to routine follow-ups; 3 patients were followed in
another hospital) (n= 13}

Figure 2. Study Sampling

2.4. Data Collection

2.4.1. Patient Follow-Up Form

This form was prepared by the researcher in line with the
literature review (1,2,5), information and observations of the
researcher. The form consisted of 27 questions regarding socio-
demographic characteristics, habits (smoking, alcohol), previous
medical history, and current health status (blood pressure, blood

pressure, blood sugar level, blood lipid levels, etc.).

The data in the patient follow-up form were filled in by
interviewing the patients face to face, examining their files,
and obtaining blood results from the hospital system.

+ Excluded from analysis (6 patients did not
come to routine follow-ups, 10 Patients were
followed in another hospital) (n=17)

2.4.2. Health-Promoting Lifestyle Profile-1l (HPLP-II)

This scale was created by Walker and et al. (19) on the basis
of the Health Promotion Model and measures HPB which
is related to a healthy lifestyle. The HPLP-II tool consists of
52 HPB items that are categorized into six subscales: health
responsibility, nutrition, spiritual growth, interpersonal
relationships, physical activity and stress management. It
is a 4-point Likert-type scale that is used to measure each
behavior, and the total score of HPLP-Il ranges from 52 to
208. While a minimum of 9 and a maximum of 36 points are
obtained from the sub-dimensions of health responsibility,
nutrition, spiritual growth, and interpersonal relations, a
minimum of 8 and a maximum of 32 points are obtained
from the sub-dimensions of physical activity and stress
management. A high score on the scale indicates a high level
of healthy promation behaviors. In the Turkish reliability
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and validity study of the scale, its Cronbach’s alpha value
was reported as 0.92 (20). In this study, it is found that the
Cronbach’s alpha coefficient of the scale as 0.91.

2.5. Implementation

In the first interviews of both groups, the data of the first
follow-up were collected using the Patient Follow-Up Form
and HPLP-Il in the cardiology clinic. If the patient from whom
the first follow-up data were collected was in EG, they were
given the Education Program and the Education Manual. In
CG, on the other hand, no intervention was made during the
research period other than the routine hospital protocols
(discharge and medication use training).

The patients in EG were called for counseling interviews three
months after the first interview. In these interviews, it was
aimed to direct the patient to health-promoting behaviors
and provide reminding information.

The patients in both groups were called six months after the
first interview and the last follow-up data were collected.

2.6. Implementing the Health Education Program

The health education program was developed on the basis
of the Health Promotion Model to promote health and the
guidelines of the European Society of Cardiology on ACS
treatment, secondary protection for individuals with ACS
(1,2,5). A training manual was prepared to increase the
memorability of the information given in education. The
Education Program and the Education Manual, which were
prepared in draft form supported with various images, tables
and figures, were submitted to three nurses, who are professors
in nursing, and one professor of medicine in the cardiology
branch. After making necessary arrangements in line with the
feedback that was received from these experts, the Education
Program and the Education Manual were finalized.

The patient, who was included in EG, and whose general
health status was stable, was invited to the meeting room for
the education (in the presence of a relative for each patient).
The Education Program that was prepared as a PowerPoint
file was presented to the patient. The education sessions
were held with a minimum of 2 (one patient and one relative)
and a maximum of 10 (5 patients and 5 relatives) persons.
The Education Program was completed in two sessions,
each session lasting 30 minutes. A 30-minute break was
given between the sessions. To ensure the consistency of
the education program, all sessions were held by the same
researcher. A checklist was also utilized to ensure that all
components of the program were provided for every patient.
The checklist consisted of 9 items: meeting, sharing the
purpose and content of the education, discussing the blood
lipid level, blood sugar values, blood pressure level of the
patients, education presentation, teaching pulse counting,
calculating the body mass index, and receiving feedback. The
subject content of the Education Program was given below.

Subject Content of Education

Content Subtitles

What is Cardiovascular Disease
(Coronary Artery Disease)?
What is a Heart Attack
(Myocardial Infarction)?
What is Coronary Angiography?
What is the Structure of Blood
Vessels?
How Are Plaques Formed? - The Effect of Blood Lipid Levels
- Damaged Blood Vessel Wall
What Are the Risk Factors - Uncontrollable Risk Factors
Causing Cardiovascular Disease? - Controllable Risk Factors
How Do We Control Risk Factors? - Nutrition

- Physical Activity

- Maintaining a Healthy Body Weight

- Quitting alcohol and cigarettes

- Medication use

- Stress management

- Health responsibility

The Health Education Program was carried out in line with the components
of the Health Promotion Model as follows.

2.6.1. Individual Characteristics and Experiences

While filling the data collection tools, the patients’ personal
characteristics,  attitudes  towards  health-promoting
behaviors and their familial and environmental status
regarding the disease were questioned. In line with the
information that was obtained, the patients’ information
needs were identified, and the Education Program was
provided, and these points were emphasized.

2.6.2. Behavior-Specific Cognitions and Affect

Perceived Benefits of Action: The positive outcomes that will
occur from health-promoting behaviors and the influences
of these outcomes on the quality of life were explained, and
it was aimed to enhance beliefs in the benefits of behaviors.

Perceived Barriers to Action: It was aimed to increase beliefs
in the negative effects of unhealthy behaviors on the human
body by describing the pathophysiology of atherosclerosis
and risk factors causing atherosclerosis. Possible obstacles to
the performance and adoption of behaviors and how these
obstacles could be overcome were discussed. The points
to be considered while displaying behaviors (e.g., exercise,
nutrition) were emphasized.

Perceived Self-Efficacy: The patients were supported in
making the decision to start health-promoting behaviors,
and their target dates were determined. The functional
ability to enhance self-efficacy was taught. The talk test was
recommended for a safe exercise. The Body Mass Index (BMI)
was calculated over the index table, and radial pulse and
blood pressure were measured.

Activity-Related Affect: Subjective positive or negative feelings
that occur before, during and following behaviors were
discussed. Factors leading to negative feelings were debated.
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Interpersonal Influences: The family member responsible
for the individual’s care was encouraged to participate in
the Education Program. The expectations of family members
from the individual and the expectations of the individual
from family members were questioned.

Situational Influences: The patients were reminded to make
these behaviors permanent by benefitting from the fact that
hospitals support health-promoting behaviors (e.g., no smoking,
cardiac diets at meals, regular administration of medicines).

2.6.3. Behavioral Outcomes

In the last 10 minutes of the education process, the patients
were allowed to ask what they wondered about, and a
discussion was held. The patient’s priorities were discussed. For
each patient, their goals and the dates by which they thought
of reaching these goals were determined together with the
patient and given to the patient in writing. The achievement

Table 1. Comparison of groups in terms of demographic characteristics

of the goals determined in the counseling interviews was
questioned. While the positive responses were supported
by using behavior-promoting words, feedback was given to
change risky behaviors. Behavioral outcome was measured six
months after the Education Program using HPLP-II.

2.7. Data Analysis

Descriptive statistical methods (percentage, mean, standard
deviation) were used while analyzing the data obtained
in the study. Pearson’s Chi-squared test was used for the
relationships between the categorical variables between two
groups. While making comparisons between the groups,
Independent-Samples t-Test was used for the parametric data,
and Mann-Whitney U-test was used for the non-parametric
data. Wilcoxon signed-rank test was used since the data did
not show a normal distribution in the intragroup comparisons.

EG (52) n (%) CG (49) n (%) Test statistics p
Sex Female 7(13.5%) 6(12.2%) 0.033* 1.000
Male 45(86.5%) 43(87.8%)
Age (Mean SD) 56.92+10.49 52.59+8.04 -2.316** 0.023
BMI (Median) (IQR) 27.71(25.73-32.37) 27.10(25.04-30.64) 1104%** 0.248
Education level llliterate 8(15.4%) 5(10.2%) 9.152* 0.057
Primary 28(53.8%) 27(55.1%)
Secondary 6(11.5%) 0(0.0%)
High School 7(13.5%) 9(18.4%)
Graduate 3(5.8%) 8(16.3%)
Marital status Married 47(90.4%) 42(85.7%) 0.526* 0.547
Single 5(9.6%) 7(14.3%)
Employment status Employed 26(50.0%) 31(63.3%) 1.806" 0.229
Unemployed 26(50.0%) 18(36.7%)
Monthly household income (TL) <2000 18(34.6%) 15(30.6%) 0.279* 0.087
2000-5000 28(53.8%) 27(55.1%)
>5000 6(11.5%) 7(14.3%)
Systemic disease None 17(32.7%) 20(40.8%) 1.511* 0.680
HT 13(25.0%) 12(24.5%)
DM 10(19.2%) 10(20.4%)
HT+DM 12(23.1%) 7(14.3%)
Smoking status Yes 24(46.2%) 32(65.3%) 3.746% 0.072
No 28(53.8%) 17(34.7%)
Clinical type of ACS NSTEMI 21(40.4%) 21(42.9%) 3557 0.169
STEMI 31(59.6%) 25(51.0%)
UA 0(0.0%) 3(6.1%)
Intervention Stent 25(48.1%) 27(55.1%) 2.014* 0.365
Stent+ Balloon angioplasty 21(40.4%) 20(40.6%)
Balloon angioplasty 6(11.5%) 2(4.1%)
Medical therapy S+A+B 25(48.1%) 28(57.1%) 1.342 0.511
S+A+P 18(34.6%) 16(32.7%)
S+A+E 9(17.3%) 5(10.2%)
Atorvastatin mg (Median) (IQR) 40(20-80) 40(20-80) 1124.5 0.721

*Pearson’s Chi-squared
A: Acetylsalicylic acid

**Independent-Samples t-Test
B: Brilinta E: Effient P: Plavix

***Mann Whitney U
S: Statin-class lipid-lowering
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3. RESULTS

Whenthe groups were compared in terms of their demographic
characteristics that could affect the results of the research,
the mean age of EG was found to be higher than CG (p<0.05),
but there was no significant difference between the groups in
terms of the other characteristics (p>0.05) (Table 1).

In the comparison of the groups’ overall HPLP-II scores, it
was found that the scores of CG were significantly higher
than those of EG in the first follow-up (p<0.001), and the
scores of EG were significantly higher than those of CG in the
last follow-up (p<0.001). In the intragroup comparisons, it
was observed that the last follow-up scores of EG increased
significantly in comparison to the group’s first follow-up
scores (p<0.001), while no significant difference was found
between the two follow-up scores of CG (p>0.05) (Table 2).

When the groups were compared in terms of their HPLP-II
subscale scores, all subscale scores of CG were found to be
higher than those of EG in the first follow-up. It was seen that
all subscale scores of EG increased in the last follow-up in

Table 2. Comparison of groups in terms of scores obtained from HPLP-II

comparison to the first follow-up and became higher than those
in CG (p<0.05). In terms of CG, it was found that, from the first
follow-up to the last follow-up, the nutrition subscale scores
significantly increased, while the interpersonal relationships
subscale scores significantly decreased (p<0.05) (Table 2).

When the groups were compared in terms of their first
and last follow-up blood lipid levels the last follow-up LDL
values, a 55-unit decrease and a 24-unit decrease was found
in EG and CG, respectively. When the difference of the LDL
reduction values between the two groups was analyzed,
the LDL reduction value of EG was found to be significantly
higher than that of CG (p<0.01) (Table 3).

According to the comparison between the groups, the
smoking rate of EG was found to be significantly lower than
that of CG in the last follow-up (p<0.05) (Table 4).

In the comparison of the groups in terms of their
rehospitalization and PCl application status, the
rehospitalization and unplanned PCI application rates after
ACS were found to be significantly lower in EG than CG
(p<0.01) (p<0.05) (Table 4).

EG (n=52) CG (n=49) Score range of u
Median(IQR) Median(IQR) the scale P
HPLP-II First follow-up 108(99-123) 125(111-138) 658.5 0.001
Overall Last follow-up 152(139-163) 126(117-136) >2-208 2785 0.001
yA -5.906 -0.116
p 0.001 0.907
HPLP-II Subscales
Health First follow-up 17(13-20) 21(19-24) 611.0 0.001
Responsibility Last follow-up 24(22-27) 22(20-24) 9-36 780.0 0.001
z -6.173 -1.471
p <0.001 0.141
Physical First follow-up 10(9-12) 11(9-16) 986.0 0.048
Activity Last follow-up 22(17-25) 11(10-15) 8-32 286.0 0.001
z -6.173 -0.850
p 0.001 0.395
Nutrition First follow-up 19(17-22) 21(18-24) 944.5 0.025
Last follow-up 30(28-33) 23(20-27) 9-36 207.5 0.001
z -6.151 -2.158
p 0.001 0.031
Spiritual First follow-up 23(21-25) 27(25-30) 647.5 0.001
Growth Last follow-up 27(25-29) 26(24-27) 9-36 858.5 0.010
yA -5.069 -1.502
p 0.001 0.133
Interpersonal First follow-up 22(19-25) 26(22-30) 731.5 0.001
Relationships | .; follow-up 26(24-29) 24(21-26) 9-36 858.5 0.010
z -4.942 -1.973
p 0.001 0.048
Stress First follow-up 17(15-21) 19(16-21) 1064 0.152
Management Last follow-up 23(21-25) 19(19-22) 8-32 560.0 0.001
z -5.858 -2.102
p 0.001 0.056

IQR=interquartile range U= Mann-Whitney U test

Z= Wilcoxon signed-rank test
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Table 3. Comparison of groups in terms of blood lipid levels

CG (36)

EG (35)
Median(IQR)
HDL (mg/dl) First follow-up 35.0(34-43)
Last follow-up 40.0(34-42)
z -1.047
p 0.295
LDL (mg/dl) First follow-up 125.0(115-163)
Last follow-up 70.0(58-108)
z -4.223
p 0.001
Triglyceride (mg/dl) First follow-up 187.0(143-221)
Last follow-up 126.0(88-181)
z -3.116
p 0.002
T-Cholesterol (mg/  First follow-up 191.0(180-231)
di) Last follow-up 135.0(117-171)
z -4.115
p 0.001

Median(IQR)
40.0 (34-45)
39.0(35-44)
-0.472

0.637
109.5(93-138)
85.0(66-118)
-2.940

0.003
135.0(100-211)
119.5(73-175)
-1.627

0.104
183.0(156-215)
137.5(124-191)
-2.843

0.004

411.0
459.0

0.241
0.610

309.0
399.5

0.010
0.003

359.5
464.5

0.061
0.665

395.5
437.0

0.167
0.417

IQR=interquartile range U= Mann-Whitney U test

Z= Wilcoxon signed-rank test

Table 4. Comparison of groups in terms of smoking status and rehospitalization and percutaneous coronary intervention

EG (52) n(%) CG (49) n(%) X2 p

First Follow-up Yes 24(46.2%) 32(65.3%) 3.746 0.072
Smoking Status No 28(53.8%) 17(34.7%)

Last Follow-up Yes 13(25.0%) 22(44.9%) 4.411 0.040
No 39(75.0%) 27(55.1%)

Unplanned Rehospitalization after ACS Yes 1(1.9) 9(18.4%) 7.647 0.007
No 51 (98.1%) 40(81.6%)

Unplanned PCI after ACS Yes 1(1.9%) 7(14.3%) 5.287 0.028
No 51(98.1%) 42(85.7%)

X? =Pearson Chi-Squared

4. DISCUSSION

4.1. Discussion of the Results on the Health-Promoting
Lifestyle Profile-1l

While HPB are of vital importance for patients with ACS, in this
study, it is found that in the first follow-up that the HPLP-II total
scores and responsibility, physical activity, nutrition and stress
management subscale scores of both groups were close to the
lowest score. Besides, the scores of EG were lower than those
of CG. As to be understood from these results, unfortunately,
HPB were not on the desired level in the individuals with ACS.
The fact that the HPB levels of EG were lower than CG was
thought to be associated with age. As highlighted in the Health
Promotion Model, with aging, cognitive processes, some
dimensions of memory and all functions of the body begin to
regress (21). Starting from this point, the necessity of planning
interventions to control risk factors after a potentially mortal
disease such as ACS, especially in elderly individuals, and to
increase HPB has to be emphasized.

In the last follow-up carried out to measure the effectiveness
of the Health Education Program towards promoting health,
it was observed that EG’s HPLP-Il scores increased and
became higher than those of CG, and these scores of EG
were very close to the highest score that could be obtained
in the scale. In the analysis of the groups in terms of the
HPLP-II subscales, it was seen that all subscale scores of
EG increased in the last follow-up, and these last follow-up
scores were very close to the highest possible score. These
data were evaluated as important findings showing the
effectiveness of the education program implemented for
increasing health-promoting behaviors, although the mean
age of EG was high. Previous studies have reported that there
is a positive relationship between the level of knowledge and
health responsibility, healthy nutrition (22), physical activity
and believing in the benefit of activity, knowing about safe
exercise methods, low perception of illness (2), future
expectations and spiritual development (23). These findings
supported the results of EG in this study. Only nutritional
behaviors increased in CG in this study. Nutrition is an issue
that healthcare professionals and the media highlight. As a
result, patients may easily access information on this topic. It
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was thought that there was an increase in healthy nutrition
in CG as a result of meeting the information needs of the
patients, even if this increase was insufficient. Based on this,
the effect of accessing information on behavioral change
became clearer. Another important finding obtained from
the data of CG was that interpersonal relationships were
negatively affected after ACS. When social support systems
are inadequate for individuals who encounter a potentially
mortal disease, patients may experience anger towards their
relatives (5,23). It was thought that this situation negatively
affected the interpersonal relationships of the patients
included in this study.

4.2. Discussion of the Results on Blood Lipid Levels

The most significant parameter of dyslipidemia treatment is
LDL. The level of LDL is desired to be below 70 mg/dL in high-
risk patients (2). In this study, the LDL values of both groups
were above the target value in the first follow-up. However,
in the last follow-up, the decrease in the LDL value of EG was
higher than the decrease in the value of CG, where the LDL
value of EG reached the target value. Based on these results,
it was concluded that the Health Education Program lowered
LDL levels by increasing HPB. These results were important
in terms of pioneering interventions to be performed in
addition to medical treatment.

4.3. Discussion of the Results on Smoking Status,
Rehospitalization and Percutaneous Coronary Intervention

Comparing the groups in terms of smoking status, based on the
first follow-up data, the smoking rates of both groups were high.
Raising the awareness of patients on this issue and guiding them
to quit smoking is important in the treatment process.

Based on the last follow-up data, the smoking rate of EG
decreased and became lower than that of CG. Smoking
cessation contributes positively to the health status by
increasing both the self-confidence and physical activity
capacity of the individual (1). In their meta-analysis, Suissa
et al. (24) reported that individual and telephone-based
counseling programs are efficacious for smoking cessation
in CVD patients, and their results showed similarity to those
in this study. It was concluded that the Health Education
Program was an effective method in reducing rates.

Rehospitalization after ACS and application of percutaneous
coronary intervention (PCl) are indicators of poor prognosis.
The rates of rehospitalization of ACS patients in the first
year were reported as 12.2% (readmission or PCl) (25). In
this study, the rate of rehospitalization and application of
unplanned PCl in EG was found to be significantly lower
than that in CG. Yudi et al. (25) reported that the female sex,
diagnosis of diabetes, history of coronary bypass surgery or
PCl, low ejection fraction, cardiac failure and obstructive
sleep apnea are independent predictors of readmissions.
In addition to independent predictors, HPB was reported to
have significant effects on recurrent coronary events (7,26).
In this study, while the LDL levels of the patients in EG were

lower than those of the patients in CG, the HPB and cigarette
cessation rates of the former were higher than the latter.
Besides, patients with a history of CVD were excluded from
the study. None of the patients had obstructive sleep apnea,
and the majority of the patients were male. As a result, the
sample did not include many factors that could have been
identified as primary predictors. In this sense, the groups
were similar, and based on the low rate of rehospitalization
in EG, it was concluded that the Health Education Program on
promoting health had a positive effect on reducing the rates
of rehospitalization and PCI.

4.4. Limitations

The findings of this study are limited to the data obtained
from the data collection tools “Patient Follow-Up Form”,
“BMCS”, “GSES” and “HPLP-II".

5. CONCLUSION

The Health Education Program, which was modelled on the
basis of the Health Promotion Model, was found to be an
effective method for ACS patients in terms of increasing their
health-promoting behaviors and smoking cessation rates,
and controlling their LDL levels. Moreover, it was concluded
that the program had a positive effect on reducing the
rehospitalization and PCl rates.

Based on these results, we recommend applying training
and education programs aimed at increasing health-
promoting behaviors for patients after ACS routinely, using
behavioral models in planning training and education
programs, evaluating the effectiveness of such training
or education through counseling interviews, questioning
health-promoting behaviors in interviews and motivating
patients on this issue.
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ABSTRACT

Objective: Hypoglycemia which is an acute complication of diabetes is an absolutely serious and may possibly develop at any moment. Each
of the schools do not have a nurse to intervene in emergency. Thus, the responsibility for such emergency situations put on the shoulders
of teachers. The objective of this research was to develop and test the psychometric properties of Hypoglycaemia Management Scale for
Teachers.

Accepted: 06.09.2023

Methods: It was a scale development study with a methodological design. 400 teachers of primary, secondary and high schools were
included in the study. The item pool was 30. The scale was presented to 5 of the experts and after the content validity the draft scale was
31 items. Data collected between the dates 6th Feb to 11th March 2020. Teachers filled the data collection tools by themselves. Factor
analyses, item-total correlation, split-half reliability, test-retest reliability was tested for psychometric properties.

Results: The scale had 11 items and 2 subscales named “Hypoglycemia Knowledge” included some hypoglycemia-related expressions and
“Hypoglycemia Management” included some expressions related with the practices to be followed in hypoglycemia situations.

Conclusion: A reliable and valid scale was developed to measure hypoglycemia management of teachers. It may be used in practice to assess

hypoglycemia management of teachers in school setting.

-

Keywords: Scale development, hypoglycemia management, teacher, school, type 1 diabetes.

1. INTRODUCTION

Type 1 diabetes is a chronic disease occurring at every
period of life but in childhood and adolescence with the
highest incidence. People with type 1 diabetes need daily
insulin treatment and regular blood glucose follow-up in
order to control blood glucose level (1). Clinical symptoms
were observed after the 80%-90% destruction of beta cells
in pancreas (2).

According to 2017 data of International Diabetes Federation,
approximately 7,5 million people have type 1 diabetes in the
World and this number is estimated to reach 9,5 million by the
year 2045 (3). Nearly 10% of the people with diabetes have
type 1 diabetes (1). According to Diabetes Atlas 2017, the
number of children and adolescences between the ages of
0-19 with type 1 diabetes were 25.669 in Turkey (3). In recent
years, an increase was detected in type 1 diabetes incidence
around the World and in our country as well. Type 1 diabetes
incidence under 19 years in our country was reported as
10,7/100000 and prevalence as 0.75/1000 (3). Type 1 diabetes
mostly develops in youth less than 15 years of age (4).

Hypoglycemia is the most frequently observed acute
complication of type 1 diabetes and defined as reducing

blood glucose level. The symptoms appear when the blood
glucose level reduce under 70 mg/dl. Among the common
reasons of hypoglycemia are rapid development of the child,
malnutrition, excessive exercises, getting too much insulin,
wrong insulin injection technique and skipping a meal.
Hypoglycemia begins with such symptoms as anger, fatigue,
dizziness, sweating and shivering. Change in behaviors is the
very first symptom for majority of children (4).

It has been estimated that around 20.000 students with
diabetes are available according to “Students with Diabetes
Instruction” announced by Ministry of Education in 2013
(5). This number is considered to increase due to rising
prevalence (4).

Adolescences with a chronic disease like type 1 diabetes
attach importance academic success as well as social life
and struggle to manage their conditions (6,7). However,
school management, school/pediatric nurse, classmates,
canteen personnel, school bus drivers should be aware of the
condition of the child and be informed in advance to support
the child with type 1 diabetes (7).
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Pediatric/school nurses have a crucial role by encouraging
the child to overcome with his/her condition to develop their
health by providing care and education (8). However, each of
the schools do not have a nurse to intervene in emergency.
Thus, the responsibility for such emergency situations put
on the shoulders of teachers. So, teachers should be able to
provide emergency care to students with chronic diseases
(9-11). However, the study by Clay et al. demonstrated that
teachers did not always have appropriate knowledge to meet
the needs of those children (12). Even though “Diabetes
Education Programme in Schools” started with the protocol
signed by Ministry of Education, Ministry of Health and
Pediatric Endocrinology (6) approximately 40% of teachers
do not have enough knowledge about hypoglycemia which is
the most serious complication of type 1 diabetes (13).

Hypoglycemia which is an acute complication of diabetes is an
absolutely serious and may possibly develop at any moment.
Although some kind of scales are available in literature for
health care providers or parents, not any scales assessing the
hypoglycemia management exist for teachers in literature
may not be found.

The purpose of this study was that developing a reliable
and valid tool measuring the hypoglycemia management of
teachers.

2. METHODS

2.1. Research Questions

Q1. Is “hypoglycemia management scale for teachers” a
reliable scale?

Q2. Is “hypoglycemia management scale for teachers” a
valid scale?

2.2. Design

The study was conducted methodologically. The instrument
was developed in 3 phases. First items were generated and
then content and face validity tested in second phase. In
third phase other psychometric properties such as construct
validity, internal consistency reliability, item to total
correlation, split-half reliability and test-retest reliability was
tested.

2.3. Participants

It was stated in literature that a scale should have 5-10 times
more sample than item total number in order to ensure
reliability and validity (14-16). Our draft scale included 31
items. So that the number of teachers included in the sample
were planned to be 155-310. The study was completed
with 400 volunteer primary, secondary and high school
teachers. The inclusion criteria were; working as a teacher in
schools where the study was conducted, being volunteer to
participate in the study and not having diabetes.

2.4. Data Collection Tools

Socio-demographic Characteristics Form: It was prepared
by the researchers and included sociodemographic variables
such as gender, characteristics students, etc.

Hypoglycemia Management Scale for Teachers (HMST)

Establishing item pool: In the development process of
HMST item pool was established primarily. Researchers
determined 30 items. The scale was designed in five-likert
type as “1=Strongly disagree”, “2=Disagree”, “3=Undecided”,
“A=Agree” and “5=Strongly Agree”. The scale was read and
filled individually.

Content Validity: One of the reasonable ways to test the
content validity is to get the view of an expert. The scale was
presented to 5 of the experts to assess its comprehensibility.
Experts’ team consisted of clinicians working on diabetes
and academician nurses. In order to ensure both cultural
and linguistic equivalence and prove content validity with
numerical values, Content Validity Index — CVI was utilized as
an assessment measurement (17). Experts were scored each
of the item 1-4 according to Davis method (18). The scores
meant as follows: 1 = not appropriate; 2= the item should
be re-designed to be appropriate; 3= appropriate but still
needs minor changes; 4= very appropriate. The scores of
each expert was evaluated and the items with 1 and 2 scores
were removed from the scale and re-designed accordingly.
When the 80% of the items were assessed as 3-4 scores,
CVI score of the scale was determined as 0,80. Having a
CVI score above 0,80 demonstrates an appropriate content
validity (17). In addition; 1 item was added to the scale on
demand of the experts and the content validity of the scale
was accomplished with 31 items in total.

Face Validity: Literature suggests on development of a scale
that the draft scale should be tested in a sample group with
similar features (17,19). Following the accomplishment
of content validity, 31 of the teachers were held a pre-
implementation to evaluate face validity and to perform
necessary changes on data collection tools and the 31 itemed
form was implemented accordingly.

2.5. Data Collection

The study was conducted at primary, secondary and high
schools between the dates of 6th Feb,2020 and 11th
March,2020. Data collected with Socio-demographic
Characteristics Form and Hypoglycemia Management Scale
for Teachers were asked to fill in the data collection tools
by themselves. Researchers accompanied to the teachers
during data collection in order to prevent data loss. Duration
of data collection lasted approximately 10-15 minutes.

2.6. Analysis of Data

ThedatawereanalysedbyusingNCSS(NumberCruncherStatistical
System) 2007 software programme (LicenceNo0:1675948377483;
Serial No: N7H5-J8E5-D4G2-H5L6-W2R7). Views of the experts
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were assessed through Content Validity Index. Factor analysis
was performed to ensure construct validity. As for validity
analysis of the scale, internal consistency (Cronbach’s Alpha
Coefficient), item-total score validity, test-retest validity and
Split-Half validity scores were calculated. In order to calculate
socio-demographic data, descriptive statistical analysis (mean,
standard deviation, percentage) were performed.

2.7. Ethical Considerations

Ethical committee permission was obtained from the
Ethical Committee of Non-Interventional Clinical Studies of
Health Sciences Faculty University, Turkiye. (Permission no:
14.11.2019/137). Moreover, following to providing essential
information to the participants, an informed consent form
was asked from the volunteers.

3. RESULTS

3.1. Socio-demographic Characteristics of Teachers

Of the 73.8% of teachers had no student with type 1 diabetes
before and 71% of them have not taken any diabetes
education. Detailed socio-demographic data of teachers
were presented at Table 1.

Table 1. The distribution of socio-demographic characteristics of
teachers (n=400)

n %

Gender

Female 285 71.25

Male 115 28.75
Education

Primary 136 34

Secondary 124 31

High school 140 35
Any students with type-1 diabetes at school?

Yes 174 43.5

No 226 56.5
Any students with type-1 diabetes in class?

Yes 43 10.8

No 357 89.3
Have you ever had a student with type-1 diabetes?

Yes 105 26.3

No 295 73.8
Have you ever encountered with hypoglycemia?

Yes 95 23.8

No 305 76.3
Have you ever taken diabetes education?

Yes 116 29

No 284 71

3.2. Content Validity

A consensus was generated among expert views for HMST
according to Kendall's W concordance analysis performed
to ensure content validity (Kendall's W =.32, df=29, p>.05).
Content Validity Index analysed through expert views
according to Davis (18) method was identified as.975.

3.3. Construct Validity

Exploratory Factor analysis wasimplemented to identify factor
structure of the scale. In order to determine the compatibility
of the data to factor analysis, Kaiser-Meyer-Olkin (KMO) and
Bartlett’s test of sphericity were implemented. Kaiser-Meyer-
Olkin (KMO) value of HMST was found .838. On the other
hand, Bartlett’s test of sphericity score was found statistically
significant (c?=934,446 df=55 p<.001).

In factor analysis varimax rotation technique was used. As the
result of factor analysis 13 items taking load from more than
one factor and having a difference more than .10 between
loads were removed from the scale. The scale has a two-
factor structure. Two factor structure explains 45.20% of the
total variant of scale. “Scree plot” graphic demonstrates the
factor structure of the scale (Figure 1).

Scree Plot

2

Eigenvalue

T T T T T T T T T T T
1 2 3 4 5 & 7 8 a 10 1

Component Number

Figure 1. Scree Plot Graphic of HMST

Factor 1: ltems 1-2-3-4-5-7 were gathered under factor
1. Those items includes essential information about
hypoglycemia that is an acute complication of Type 1
diabetes. Thus, the factor was named as “Hypoglycemia
Knowledge”

Factor 2: Items 6-8-9-10-11 were placed under factor 2.
Those items includes certain expressions about teachers’
practises in hypoglycemia condition. Thus the factor was
named as “hypoglycemia management”.

When the factor loads of items were examined, item loads
were identified between .49 and .77. The findings obtained
from exploratory factor analysis were presented at Table 2.
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Table 2. Hypoglycemia management scale for eachers and
characteristics of sub-groups (n=400)

Item total
Factor .
Factors correlation
load
values
Factor 1 (Hypoglycemia Knowledge)
1. B.Iood glucose level a.t 70 mg/dl or less is 0.66 0.55
defined as hypoglycemia
2. Loss of the consciousness and seizure are
. 0.72 0.45
among the symptoms of hypoglycemia.
3. | would think hypogelycemis might develop if |
. L ) ) 0.77 0.54
notice shivering in my student with type-1 diabetes.
4. In hypoglycemia situation form y student with
type-1 diabetes. the very first thing | should do is 071 0.51
to provide carbohydrate (sugar. fruit juice.honey ' ’
etc.) if he/she is concious.
5. | encourage my student with type-1 diabetes
. . 0.60 0.49
measuring the blood-glucose in P.E lessons.
7. Hypoglysemis is not a severe condition. 0.49 0.32
Factor 2 (Hypoglycemia management)
6. | measure the blood-glucose with glucometer if 057 027
necessary
8. lam abl.e to recogn.lze hypoglycemia in my 0.68 0.49
student with type-1 diabetes.
9. | always have sugar and fruit juice in my class. 0.67 0.35
10. If I have to administer glucon to my student
with type-1 diabetes. | take him/her side-lying 0.62 0.36
position after the administration.
11. | inform other students about the
hypoglycemia in case of emergency situations 0.52 0.48
when | am not with them (breaks).

3.4. Reliability

Item total correlation of HMST ranged between .27 and
.55 (Table 2). 7 of the items were removed from the scale
since their correlation coefficient calculated via item total
correlation were beneath .30 and exploratory factor analysis
was implemented again to get the final shape of the factor
structures (Table 2). 6th item was decided to remain in the
scale because its item total score correlation was 0.27 but its
factor load was .57. Cronbach’s alpha coefficient of the scale
was found .777.

Spearman Brown and Guttman Split Half coefficients
calculated for split-half reliability of the scale and it was
presented at Table 3.

Table 3. Cronbach’s alpha and split-half reliability results of
hypoglycemia management scale for teachers

Split-half Reliability

Cronbach’s
Sub-scales Spearman- Guttman
Items Alpha X
(n=400) . Brown Split-half
Coefficient . . .
Coefficient Coefficient
Hypoglycemia 6 720
knowledge
Hypoglycemia 5 601 .702 .700
management
Total scale 11 777

Test-retest reliability results were presented at Table 4.
According to ICC analysis: 85.4% of fit was found between
first and last measurements of “Hypoglycemia Knowledge”
sub-group (factor 1); 86.5% of fit between first and last
measurements of “Hypoglycemia Management” sub-group
and 86.3% of fit in total score were determined.

Table 4. Test-retest results of hypoglycemia management scale for
teachers

First Second
Sub-scales ICC
measurement measurement
(n=112) (%95 ClI)
Mean £ SD Mean £ SD
Hypoglycemia | ) o) 344 | 23224324 | 0854 | .000*
Knowledge
Hypoglycemia | ;30\ 557 | 1753+3.09 | 0865 | .000*
management
Total scale 40.62+559 | 43.65+507 | 0863 | .000*

T ICC: Intraclass Correlation Coefficient * p<.001
. ClI: Confidence interval
§ SD: Standart deviation

3.5. Scoring of Hypoglycaemia Management Scale for
Teachers

The scale had a five-likert type and included 11 items and
two sub-dimensions. The first factor included 6 items. The
minimum score of this factor was 6 and the maximum one
was 30. Increasing score for this factor meant high level of
hypoglycemia knowledge. The 7th item in the factor should
be scored reversely. The second factor consisted of 5 items.
The minimum score was 5 and the maximum one was 25.
High scores in this factor meant positive attitudes towards
hypoglycemia management.

Minimum score for the scale was 11 and the maximum one
was 55. High scores stood for high level of hypoglycemia
management.

4. DISCUSSION

Scale development study was begun with the scanning of
related literature. The scanning of the literature demonstrated
that even though some hypoglycemia related scales were
available for health care providers and parents, not any scale
existed to assess hypoglycemia management of teachers.
Hypoglycemia which is a complication of diabetes is a rather
serious and fast developing condition. School administration,
nurse, teachers, classmates, canteen personnel and school
bus drivers should be aware of the chronic conditions the
child has experienced. However, teachers are the front-line
supporters for children with chronic conditions just like type
1 diabetes (11). It is highly crucial that teachers should have
enough knowledge and experience to meet the needs of
children with type 1 diabetes specifically in hypoglycemia
situation. This scale would enable to measure hypoglycemia
management of teachers.
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A newly developed scale should fulfill two important factors:
reliability and validity. Validity refers to how accurately a
method measures what it is intended to measure. So, a
scale can be considered valid if it measures the intended
features without interfering with any other features. A valid
scale requires to be reliable. Reliability refers to consistency
among the responses to each of the items (17). At present
study content and construct validity were utilized to test the
validity of the scale.

4.1. Content Validity

Content validity refers to the degree to which an assessment
instrument is relevant to, and representative of, the
targeted construct it is designed to measure (17, 20). In
order to ensure content validity Kendall’'s W concordance
analysis was performed and not any significant difference
was detected among the views of experts. Such a result is
the indicator of items’ comprehensibility by the experts.
The scale is a comprehensible tool to assess hypoglycemia
management of teachers.

4.2. Construct Validity

Construct validity refers to how well a test or tool measures
the construct that it was designed to measure. Factor analysis
is one of the methods to examine construct validity (16, 17).
Explanatory factor analysis-EFA is the technique used to
determine the number of sub-dimensions and the relations
between them (16, 17, 19, 21). Explanatory factor analysis-
EFA is used to test construct validity of scales. However, prior
to implementation of Explanatory factor analysis-EFA, Kaiser-
Meyer-Olkin (KMO) test was utilized to test the appropriacy
of number of sample and Bartlett’s test of sphericity to
identify the appropriacy of relations between variables (14).
Kaiser-Meyer-Olkin (KMO) is an index comparing the size
of observed correlation coefficients with partial correlation
coefficients. Kaiser-Meyer-Olkin (KMO) value ranges between
0 and 1. Kaiser-Meyer-Olkin (KMO) value is .80 or above
meritorious, .70 or above middling, .60 or above mediocre,
.50 or above miserable, and below .50, unacceptable. As for
Bartlett’s test of sphericity, having p value smaller than .05
means that the correlation between variables is sufficient for
a factor analysis (14). At present study, Kaiser-Meyer-Olkin
(KMO) value was found.838 and p value of Bartlett’s test of
sphericity was found p<.001 and significant showing that
the sample was sufficient for factor analysis and correlation
matrix of the items is appropriate to fulfill factor analysis
respectively.

In explanatory factor analysis, it was paid a special attention
that eigenvalue of items should be 1.00 at least, item factor
load value .30 the least, and .10 the least for items with
sufficient factor load between two factors (14, 22). As the
result of analyses, the number of factors were determined as
two. “Screeplot” graphic presented the factorial structure of
the scale (figure 1).

According to “Scree plot” graphic, by taking into consideration
that the distance between two points is accepted as a factor
and the distance following the second factor both small and
similar (14), it was approved as two-factor scale. Literature
suggests that factor loads should not be less than .30. Factor
loads’ being +.70 and above are considered indicative of well-
defined structure, £ .50 or greater are considered practically
significant, in the range of +. 30 to . 40 are considered to
meet the minimal level for interpretation of structure and
less than £ .10 can be considered equivalent to zero for
purposes of assessing simple structure (14). At present study,
it was detected that factor loads were rather high (Table 2)
and it explained factorial structure of the scale.

4.3. Reliability

Reliability studies refer the extent to which an experiment,
test, or measuring procedure yields the same results on
repeated trial. It measures the stability of a test over time.
Although a valid test is always reliable, a reliable test is not
always valid (19).

The reliability of HMST was tested via internal consistency,
item total correlation, split-half method and test-retest
reliability analysis. Internal consistency reflects the extent to
which items within an instrument measure various aspects of
the same characteristic or construct (17). The most frequently
used method to test internal consistency is Cronbach’s alpha
reliability and represented with alpha value. When the
Cronbach’s alpha value was found .00<a <.40, it represents
an unreliable scale; .40<a <.60 lower reliability; .60<a <.80
rather reliable and .80<a <1.00 high level reliability (23). The
Cronbach’s alpha value of our scale was found .777 showing
that the scale is rather reliable (Tablo 3).

Item total correlation explains the relation between the scores
obtained from items and total score of the test. Higher item
correlation means the items exemplify similar behaviours and
high level of internal consistency as well. Literature suggests
on this issue that item total score correlation’s being .30
and above represents that items distinguish the participants
well (24, 25); .20-.30 can remain in the test if necessary; .20
and less means that those items should be removed (26). At
present study, even though item total score correlation of the
6th item was .27, it was decided to remain in the test since its
factor load was .57 (Table 2).

Another way to test the reliability is the split-half method.
Split-half method refers to splitting a body of supposedly
homogeneous data into two halves and calculating the
results separately for each to assess their reliability by using
Spearman-Brown formula and Guttmann split-half formula
(27). Reaching a value of .70 and above represents a reliable
measurement for the scale (26). In our study, Spearman
Brown split-half correlation was found 0,702 and Guttman
Split-half coefficient was calculated as .70 (Table 3). Reliability
coefficient obtained in this study demonstrated that it was a
reliable scale.
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According to test-retest result performed to test the reliability
of the scale, a positive high level relation was identified for
the overall scale (r=.863; p<.01) and it was determined as
.865 for hypoglycemia knowledge sub-dimension and .865
for hypoglycemia management sub-dimension (Table 4).
Test-retest method, used to measure scale’s do not change in
time, is expected to have a value over .70 (26). When those
values are taken into account, this scale has an appropriate
reliability to be implemented.

Completion of the study with more participants (n=400) than
expected is the strength of our study. The limitation is that
psychometric properties only tested on Turkish culture and
language. Completion of the study with more participants
(n=400) than expected is the strength of our study. Concurrent
validity would not be able to test due to absence of a similar
scale is the limit of the study.

5. CONCLUSION

It was observed in terms of reliability and validity tests
that the proofs are rather strong related with psychometric
aspects of the tool. In this study, a scale was developed to
measure hypoglycemia management of teachers with an
acceptable evidence of reliability and validity. It is considered
to be a reference on the issue since not any similar studies
exist in literature.

Strong and weak sides of teachers on hypoglycemia
management can be identified with HMST. This scale is
absolutely essential to determine hypoglycemia management
skills of teachers in emergency situations of children with
type 1 diabetes especially when there is no school nurse.
Hypoglycaemia Management Scale for Teachers can also help
diabetes nurses to identify teachers’ ability on hypoglycaemia
management and, plan and perform education for teachers
to improve effective hypoglycaemia management in school
settings.
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ABSTRACT

Objective: Artifacts caused by orthodontic appliances on Magnetic Resonance Imaging (MRI) can affect the image quality and make
diagnosis difficult. The debate is ongoing on whether orthodontic appliances should be removed to eliminate these problems. This study
aimed to evaluate the awareness and knowledge level of dentists working in maxillofacial radiology and orthodontics about this subject
through a questionnaire.

Methods: The questionnaire consisted of 20 items and four parts: A) Personal information, B) Awareness level about the artifacts and
complications caused by orthodontic appliances on MRI, C) Knowledge level about the factors related to artifacts and complications caused
by orthodontic appliances on MRI, and D) Preventive approaches. The questionnaire was prepared on Google Forms and sent to potential
participants via e-mail. The Chi-square (x2) test was used for the statistical analysis of the variables.

Results: Most participants were aware of the artifacts caused by orthodontic appliances on MRI (90.8%) (93.5% of maxillofacial radiologists
and 88.5% of orthodontists) and thought that material type influenced the artifact formation (98.1%) (100% of maxillofacial radiologists
and 96.3% of orthodontists). The percentage of participants with 1-5 years of experience who were aware of artifacts was less than those
with more experience (p = .033). The percentage of orthodontists who referred patients for orthodontic appliance removal was higher than
maxillofacial radiologists who requested the orthodontic appliance removal (93.5%>15%).

Conclusion: Simultaneously increasing demands for both orthodontic treatment and MRI in the society cause concerns about the MRl image
quality due to artifacts on images of the head and neck region. The main output of this study is that dentists working in orthodontics and
maxillofacial radiology have a high awareness and knowledge about the artifacts and complications caused by orthodontic appliances on
MRI.

Keywords: Magnetic resonance imaging, artifacts, orthodontic appliances

. J

1. INTRODUCTION

as heating and movement during the Magnetic Resonance
(MR) scan (8-11). Various strategies have offered to reduce
the metal artifacts and complications, but it is impossible to
completely overcome them (12).

Magnetic Resonance Imaging (MRI) is a radiological diagnostic
technique that uses radiofrequency energy instead of ionizing
radiation, particularly in the evaluation of soft tissue lesions
(1). On MR, the artifact is defined as the distortion of signal

intensity or voids unrelated to any identifiable anatomical MRI of the head and neck region is becoming commonly used

basis in the resultant image (2). MRI artifacts include motion,
saturation, chemical, and metal artifacts (2). Metallic objects in
the patient’s body can produce local inhomogeneities into the
main magnetic field that cause artifacts on MRI (3). The factors
affecting the severity of the artifact depend on the object’s
magnetic susceptibility (paramagnetic, diamagnetic, and
ferromagnetic), spatial orientation, size (length and diameter),
homogeneity, amount (number), and shape. Besides these,
the distance between the Region of Interest (ROI) and the
object, echo time, pulse sequence, magnetic field strength,
imaging plane, and image resolution also have effects (3-7).
Additionally, metallic objects can cause complications such

for investigating oral and maxillofacial pathological lesions,
temporomandibular joint disorders, in addition to other
conditions (13). Dental implants, prostheses, and orthodontic
appliances (e.g., fixed or removable orthodontic and
maxillofacial orthopedic appliances) located in the oral cavity
can cause artifacts on the MRI of these regions (14). The poor-
quality images may lead to misdiagnosis or mismanagement of
an ongoing treatment process (2). In conventional orthodontic
treatment, two different types of archwires [Stainless Steel
(SS) and Nickel-Titanium (Ni-Ti)] are usually attached to the
SS brackets which are bonded to the teeth. Therefore, these
metallic orthodontic appliances have a high potential to cause
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complications such as heating and movement during the MR
scanning and artifacts on images (11). In recent years, among
the general population, MRI referrals (15) and orthodontic
treatments (16) have increased independently of each other.
As a result, radiologists frequently request orthodontists to
remove fixed metal orthodontic appliances, particularly before
the head and neck region MRI (17). Although the responsibility
for evaluating these risks lies primarily with the radiologist,
they often do not have comprehensive knowledge about the
magnetic susceptibility of the material of the orthodontic
appliances. Consulting an orthodontist may often remain
unsatisfactory due to similar lack of awareness and knowledge
(18). In the past, although several studies have investigated
the effects of the artifacts and complications caused by
orthodontic appliances on MRI, the results are unclear
because of the variety of materials of devices and examined
regions (1,9,10,18-28). However, today, increasing data on the
orthodontic appliance and MRI relationship leads to more
precise judgments on the subject (13).

Removing and rebonding the orthodontic appliance during the
ongoing orthodontic treatment process is time-consuming,
costly, and laborious for the patient and orthodontist; also,
it can damage the tooth enamel and affect the course of the
treatment negatively (29). In studies examining the effect of
orthodontic appliances that cause artifacts on image quality,
the fact that the orthodontic appliance is close to the ROl and
contains steel was shown as the reason for its removal (17,30).
In contrast, according to the study that focused on the size of
the artifact, it was related to the magnetic properties of the
MRI device and the material type of orthodontic appliance
(18). The decision to remove fixed orthodontic appliances
before MRI creates a process that is affected by many factors
and can cause many disadvantages, depending on the case.
Orthodontists must decide between avoiding image artifacts
and not affect the prognosis of ongoing orthodontic treatment.
Maxillofacial and medical radiologists also experience the
same difficulty in deciding which orthodontic appliance to
request removal according to the ROl and its material type.

This study aimed to evaluate the level of awareness and
knowledge of dentists workingin orthodontics and maxillofacial
radiology about artifacts and complications that orthodontic
appliances may cause on MRI. The hypothesis of this study
was “there was no difference between the awareness and
knowledge level of dentists working in maxillofacial radiology
and orthodontics about the artifacts caused by orthodontic
appliances on MRI.”

2. METHODS

This study was approved by the Gazi University Ethics
Committee (date: 10/07/2020, number: 06), and all stages of
the study were conducted in accordance with the Declaration
of Helsinki. For this study, a special questionnaire was set up to
investigate the level of awareness and knowledge aboutthe MRI
artifacts caused by orthodontic appliances. The questionnaire
was designed to be responded to by dentists who were
specialists or continuing their specialty training in orthodontics

or makxillofacial radiology. Initially, the questionnaire was set
up by an orthodontist and two maxillofacial radiologists
with at least 15 years of professional experience, and the
first version included 21 questions. It was then evaluated by
an orthodontist and a medical radiologist who were blind
to previous procedures, and a question was removed in line
with their recommendations. Additionally, a face-to-face pre-
test was conducted with five maxillofacial radiologists and five
orthodontists; incomprehensible, misunderstood, or guiding
questions were determined, and then the questionnaire was
rearranged in line with these criticisms. After these stages, the
questionnaire was carefully checked by the authors to ensure
it did not contain any questions that contradicted each other
or misdirected the participants.

The last version of the questionnaire consisted of 20 items
and four parts: A) Personal information, B) Awareness level
of dentists about the artifacts and complications caused by
orthodontic appliances on MRI, C) Knowledge level of dentists
about the factors related to artifacts and complications
caused by orthodontic appliances on MRI, and D) Preventive
approaches (Table 1). The questionnaire was prepared on
Google Forms (Alphabet, Mountain View, California). It was
sent via e-mail to the members of the Turkish Association of
Orthodontists and the Turkish Society of Oral Diagnosis and
Maxillofacial Radiology with permission. The members of these
associations consist of specialists and those who continue
their specialization training in dentistry faculties cross Turkey.
The questionnaire was prepared in Turkish, then translated
into English during the writing process. It was applied to 229
participants between August 08 and September 29, 2020.

2.1. Data Analysis

While determining the study’s sample size, the G-Power
analysis 3.1.0 package program was used. In the analysis, the
power of the test was 0.80, a = 0.05, and the effect size was 0.3.
For the participant groups, a total of at least 204 volunteers,
including 102 maxillofacial radiologists and 102 orthodontists,
were planned to participate in the questionnaire.

The IBM SPSS package program (version 25) (SPSS Inc.,
Chicago, IL) was used for summarizing and analyzing the data.
First, the numbers and percentages of the participants were
listed according to their answers to the questionnaire. Then the
necessary statistical analysis was made using the Chi-square
(x?) test for the relationship between the two variables. Less
than 0.05 as the p-value was taken as statistically significant.

3. RESULTS

Atotal of 229 dentists, 107 (46.7%) working in maxillofacial
radiology and 122 (53.3%) in orthodontics, participated in
this study. Table 1 shows the distribution of the responses
given by the participants in numbers and percentages on
the original questionnaire used in the study.

The relationship between the participants’ awareness of
the artifacts caused by orthodontic appliances on MRI
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and their personal information is presented in Table
2. Regarding the awareness of artifacts, although the
percentage of maxillofacial radiologists is higher than that
of orthodontists and lecturers have a higher percentage
than those in other titles, the differences were not
statistically significant (p = 0.197, p = 0.637). However,
regarding professional experience, the percentage of
participants who were aware of the artifacts with 1-5
years of experience was less than the more experienced
participants, and the difference was statistically significant
(p =0.033).

The relationship between the participant’s awareness of
the effect of orthodontic appliance material type on the
artifact formation on MRI and the personal information
of the participants is shown in Table 3. There was no
statistically significant difference between being aware of
the effect of the orthodontic appliance material type on
the artifact formation on MRI and the specialty area (p =

0.052), title (p = 0.157), and professional experience (p =
0.188).

Table 4 shows the distribution of the participants from two
different specialty areas who can encounter MRI artifacts
caused by orthodontic appliances in clinical practice
according to title and professional experience. In the
orthodontic area, the percentage of research assistants
with 1-5 years of experience referred patients for
orthodontic appliance removal before MRI was lower than
the more experienced specialists and lecturers, and the
difference was statistically significant (p = 0.000, p = 0.001).
Whereas, in maxillofacial radiology, the percentage of the
requests for the removal of the orthodontic appliance
from a patient under an orthodontic treatment before MRI
did not make a statistically significant difference according
to the title (p = 0.152) and professional experience (p =
0.109).

Table 1. Distribution of the participants according to the questionnaire form and their responses, N (%) (N = 229)

A) Personal information

1. Age Min; 25
Max; 64
Mean * standard deviation; 34.6 + 8.3
N (%)
2. Gender Female 161 (70.3)
Male 68 (29.7)
3. Specialty area Maxillofacial radiology 107 (46.7)
Orthodontics 122 (53.3)
4. Title Research assistant 69 (30.1)
Specialist dentist 76 (33.2)
Lecturer 84 (36.7)
5. Professional experience 1-5 years 102 (44.5)
6-10 years 54 (23.6)
10+ years 73 (31.9)
B) Awareness level about the artifacts and complications caused by orthodontic appliances on MRI Specialty area Total
Maxillofacial Orthodontics
radiology
N (%) N (%)
6. Are you aware of the artifacts that can be caused by Yes 100 (93.5) 108 (88.5) 208 (90.8)
fixed/removable orthodontic appliances on MRI? No 7(6.5) 14 (11.5) 21(9.2)
7. What complications do you know about orthodontic Soft and hard tissue injury due to the 72 (72.0) 75 (69.4) 147 (70.7)
appliances other than artifacts on MRI? © movement of the appliances (projectile effect)
Soft and hard tissues thermal injury due to 82 (82.0) 73 (67.6) 155 (74.5)
heating of appliances
Orthodontic treatment failure due to bending of | 61 (61.0) 46 (42.6) 107 (51.4)
the archwire or unwanted tooth movements
8. Does the material type of the orthodontic appliance Yes 100 (100.0) 104 (96.3) 204 (98.1)
influence the artifact on MRI? No 0(0.0) 4(3.7) 4(1.9)

9. Can the material selection of the orthodontic appliances | Yes 85 (85.0) 94 (87.6) 179 (86.1)
be determined according to the patient’s medical No 15 (15.0) 14 (13.0) 29 (13.9)
history and potential MRI needs?

10. As a dentist working in orthodontics, have you had Yes - 101 (93.5) 101 (93.5)
a patient who was referred for the removal of the No - 7(6.5) 7(6.5)
brackets or any orthodontic appliance before MRI?

11. As a dentist working in maxillofacial radiology, have you | Yes 15 (15.0) - 15 (15)
requested that a patient’s bracket or any orthodontic | No 85 (85.0) - 85 (85)
appliance be removed before MRI?
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12. Who should make the final decision whether to remove | Orthodontist 70 (70.0) 71 (65.7) 141 (67.8)
any orthodontic appliance before MRI? © Maxillofacial radiologist 86 (86.0) 67 (62.0) 153 (73.6)
Medical radiologist 74 (74.0) 93 (86.1) 167 (80.3)
C) Knowledge level about the factors related to artifacts and complications caused by orthodontic
appliances on MRI
13. What are the effects of the artifact of orthodontic Only image quality is affected (minimal 67 (67.0) 74 (68.5) 141 (67.8)
appliances on MRI? ® distortion)
Diagnosis is also affected 96 (96.0) 92 (85.2) 188 (90.4)
14. In which region or regions do orthodontic appliances Brain 40 (40.0) 62 (57.4) 102 (49)
cause artifacts mostly on MRI? ® ™I 69 (69.0) 76 (70.4) 145 (69.7)
Neck 45 (45.0) 71(65.7) 116 (55.8)
Maxillofacial 95 (95.0) 100 (92.6) 195 (93.8)
Whole body 1(1.0) 2(1.9) 3(1.4)
In similar severity in every part of the body 1(1.0) 0(0.0) 1(0.5)
15. Which of them influences the occurrence of artifacts or | Magnetic main field strength (1.5T, 3T, etc.) 94 (94.0) 70 (64.8) 164 (78.8)
complications on MRI? © MR pulse sequence (Spin echo, Gradient echo, |59 (59.0) 26 (24.1) 85 (40.9)
etc.)
Weight of the MR images (T1, T2, etc.) 49 (49.0) 17 (15.7) 66 (31.7)
Size of the FOV 46 (46.0) 28(25.9) 74 (35.6)
Thickness of the section 29(29.0) 20 (18.5) 49 (23.6)
Section plane 36 (36.0) 24(22.2) 60 (28.8)
Orthodontic appliance size 83(83.0) 70 (64.8) 153 (73.6)
Orthodontic appliance shape 53 (53.0) 29 (26.9) 82 (39.4)
Material composition of the orthodontic 92 (92.0) 84 (77.8) 176 (84.6)
appliance
Magnetic susceptibility of the orthodontic 91 (91.0) 75 (69.4) 166 (79.8)
appliance material
Orientation of the orthodontic appliance 43 (43.0) 18 (16.7) 61(29.3)
Distance of the orthodontic appliance to the ROI | 80 (80.0) 87 (80.6) 167 (80.3)
16. If you believe the material effect, what do you thinkis | Stainless steel 7(7.0) 6 (5.6) 13 (6.3)
the least effective in artifact formation? © Titanium 32(32.0) 24(22.2) 56 (26.9)
Ceramic 50 (50.0) 81(75.0) 131 (63.0)
Stainless steel + Ceramic 5(5.0) 2(1.9) 7(3.4)
Nickel free stainless steel 4(4.0) 6(5.6) 10 (4.8)
Nickel-titanium 11 (11.0) 16 (14.8) 27 (13.0)
Chromium-cobalt 6 (6.0) 6 (5.6) 12 (5.8)
Plastic 82(82.0) 88 (81.5) 170 (81.7)
D) Preventive approaches
17. What should be done to avoid artifacts and Removal of archwires 69 (69.0) 83(76.9) 152 (73.1)
complications arising on MRI associated with Removal of retainers 38 (38.0) 41 (38.0) 79 (38)
orthodontic appliances? © Removal of removable appliances 93 (93.0) 98 (90.7) 191 (91.8)
Removal all types of brackets 9(9.0) 25(23.1) 34 (16.3)
Removal stainless steel brackets only 59 (59.0) 68 (63.0) 127 (61.1)
Checking the fixation of the fixed appliances 56 (56.0) 38(35.2) 94 (45.2)
attachments
18. What is your approach to your patients who will apply | Confirm the removal 15 (15.0) 32(29.6) 47 (22.6)
for the removal fixed orthodontic appliance or for Tell the removal is unnecessary 12 (12.0) 9(8.3) 21(10.1)
consultation? ® Decide according to the closeness of the ROl to | 74 (74.0) 89 (82.4) 163 (78.4)
the orthodontic appliance
Confirm the MRI after necessary security 72 (72.0) 57(52.8) 129 (62)
measures have been taken for the orthodontic
aspect
Reconsider the MRI indication 25 (25.0) 36 (33.3) 61(29.3)
19. What is the most important disadvantage of the Waste of time both for patient and dentist 77 (77.0) 104 (96.3) 181 (87)
bracket removal process to avoid artifact on MRI? ® Financial loss 54 (54.0) 99 (91.7) 153 (73.6)
Effect the prognosis of orthodontic treatment 62 (62.0) 80(74.1) 142 (68.3)
Damage of the dental tissues 73 (73.0) 60 (55.6) 133 (63.9)
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20. What could be the forward-looking strategies to avoid | Using small-sized brackets with less magnetic 89 (89.0) 90 (83.3) 179 (86.1)
MRI artifacts caused by orthodontic appliances? ® susceptibility material (MR-safe)
Shortening the scan time 32(32.0) 28(25.9) 60 (28.8)
Scanning in lower magnetic strength 37(37.0) 44 (40.7) 81(38.9)
Making the material selection of the 81(81.0) 91 (84.3) 172 (82.7)

orthodontic appliance according to the MRI
potential in the light of the patient’s medical
history

Using an artifact reduction software 81(81.0) 74 (68.5) 155 (74.5)

®; Multiple-choice question
Abbreviations: MRI; Magnetic Resonance Imaging, TMJ; Temporomandibular Joint, MR; Magnetic Resonance FOV; Field of View, ROI; Region of Interest

Table 2. Statistical analysis of the relationship between the participants’ awareness of the artifacts that orthodontic appliances may cause on
MRI and their personal information, N (%) (N = 229) (6" Question)

Variables Are you aware of the artifacts that can be caused by fixed/removable orthodontic appliances on MRI?
Yes No Total p-value
N (%) N (%) N (%)
Specialty area Maxillofacial radiology 100 (93.5) 7(6.5) 107 (100) e .
Orthodontics 108 (88.5) 14 (11.5) 122 (100)
Title Research assistant 61 (88.4) 8(11.6) 69 (100)
Specialist dentist 69 (90.8) 7(9.2) 76 (100) 0.901 0.637
Lecturer 78(92.9) 6(7.1) 84 (100)
Professional experience 1-5 years 87 (85.3) 15 (14.7) 102 (100)
6-10 years 51(94.4) 3(5.6) 54 (100) 6.844 0.033*
10+ years 70(95.9) 3(4.1) 73 (100)

*: The Chi-square statistic is significant at the 0.05 level
Abbreviation: MRI; Magnetic Resonance Imaging

Table 3. Statistical analysis of the relationship between the participants’ awareness about the effect of the orthodontic appliance material
type on artifact formation and their personal information, N (%) (N = 208) (8th Question)

Variables Does the material type of the orthodontic appliance influence the artifact on MRI
Yes No Total p-value
N (%) N (%) N (%)

Specialty area Maxillofacial radiology 100 (100) 0(0) 100 (100) 3.776 0.052
Orthodontics 104 (96.3) 4(3.7) 108 (100)

Title Research assistant 60 (98.4) 1(1.6) 61 (100) 3.706 0.157
Specialist dentist 66 (95.7) 3(4.3) 69 (100)
Lecturer 78 (100) 0(0) 78 (100)

Professional experience 1-5 years 86 (98.9) 1(1.1) 87 (100) 3.348 0.188
6-10 years 51 (100) 0(0) 51(100)
10+ years 67 (95.7) 3(4.3) 70 (100)

The Chi-square statistic is significant at the 0.05 level
Abbreviation: MRI; Magnetic Resonance Imaging

Table 4. Statistical analysis of the clinical approaches of dentists from two different specialties to the orthodontic appliance-MRI artifact
relationship according to title and professional experience, N (%) (N = 208) (10th and 11th Questions)

Variables Title Professional experience
Research assistant Specialist dentist Lecturer 1-5years 6-10years 10+ years
Yes | N (%) 19(73.1) 56 (100) 26 (100) | 32 (82.1) | 24(100) | 45(100)
As a dentist working in orthodontics, have you had| No | N (%) 7(26.9) 0(0) 0(0) | 7(17.9) | 0(0) 0(0)
a patient who was referred for the removal of the | Total | N (%) 26 (100) 56 (100) 26 (100) | 39 (100) | 24(100) | 45 (100)
brackets or any orthodontic appliance before MRI? x? 23.607 13.243
p-value 0.000" 0.001"
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Yes | N (%) 2(5.7) 3(23.1) 10(19.2) | 5(10.4) | 3(11.1) 7(28)
As a dentist working in maxillofacial radiology, | NO N (%) 33(94.3) 10(76.9) 42(80.8) | 43(89.6) | 24(88.9) | 18(72)
have you requested that a patient’s brackets or any | Total | N (%) 35 (100) 13 (100) 52(100) | 48(100) | 27(100) | 25 (100)
orthodontic appliance be removed before MRI? x2 3.762 4.425
p-value 0.152 0.109

*: The Chi-square statistic is significant at the 0.05 level
Abbreviation: MRI; Magnetic Resonance Imaging

4. DISCUSSION

In the literature, the artifacts and complications caused by
orthodontic appliances on MRI were investigated in many
studies (1,9,10,18-28). To the best of our knowledge, there
is no published article evaluating the level of awareness and/
or knowledge about factors that caused artifacts of dentists
who had to decide whether to remove these appliances.
This study was conducted to reflect the approach of dentists
working in maxillofacial radiology and orthodontics to the
artifacts and complications that orthodontic appliances may
cause on MRI and the difficulties in deciding on the removal.
The hypothesis of this study was supported as there was no
difference between the awareness and knowledge level of
dentists working in maxillofacial radiology and orthodontics
about the artifacts caused by orthodontic appliances on MRI.

4.1. level of Awareness About the Artifacts and
Complications

Metal objects in the body, including the orthodontic
appliances, cause artifacts on MRI (18). In this study, most
participants were aware of the orthodontic appliance-
related artifacts on MRI (90.8%). When it was scoped in more
detailed regarding specialty area, title, and professional
experience, the maxillofacial radiologists, lecturers, and 10+
years of experience participants’ awareness level was higher.
However, only for professional experience, the difference
was statistically significant. If participants were unaware of
metal artifacts on MRI (6th question), they were forced to
stop answering the questionnaire.

In addition to artifacts, there are other complications that
metallic objects may cause during the MR scanning. The
strong magnetic field of the MR system causes the sudden
movement of ferromagnetic objects with great force (known
as the projectile effect) (31). Even though it is claimed
otherwise (31-33), the generated force cannot exceed the
60 N threshold required to deboned the fixed orthodontic
appliances (9-11,34), but this may pose a risk, especially in
patients with an insufficient bracket-tooth attachment (30).
Another complication is the possible thermal damage of the
oral cavity tissues caused by orthodontic appliances exposed
to radiofrequency (8,21,35,36). However, depending on the
manufacturer, the increase in temperature is between 0.2
and 3.04°C, which has a negligible effect (11,25). Despite
reports of previous studies and manufacturers’ assurances
on these issues, most participants believed that the risk of
thermal injury and motion injury was high. However, just half

of the participants believed that orthodontic treatment could
fail because of the bending of the archwire or unwanted
tooth movements.

It has been stated that the material type influences the
artifact (14). In this study, in line with this previous finding,
most participants (98.1%) thought that the material type
influenced artifact formation. Participants’ specialty area,
title, and professional experience did not change their
approach to this subject.

Orthodontists may prefer non-metal appliances like ceramic
brackets to SS brackets for patients who require periodic
MRI evaluations (18). Since the patient’s health history
cannot always guide to possible MRI requirements, it would
be reasonable to choose the type of SS that causes less
artifact on MRI (37). In this study, most participants stated
that it would be a reasonable method to make the material
selection of orthodontic appliances according to the medical
history and potential MRI needs of the patient.

Since this study interested the orthodontic appliances that
cause artifacts on MRI, the addressees of the subjects as
dentists would naturally be those working in maxillofacial
radiology and orthodontics. However, responses to the
10th and 11th questions showed that the percentage of
encountering this subject in orthodontics (referred patients
for removal) was higher than in maxillofacial radiology
(requested for removal) (93.5% >15%). Because of the
relatively limited use of MRI in maxillofacial radiology,
dental radiological examination of patients with orthodontic
appliances is usually completed without problems such as
artifacts or complications. According to the participant’s
responses to the 12th question, the final decision on removing
the appliance should be made by medical radiologists rather
than orthodontists and maxillofacial radiologists. This result
showed that those who referred patients to orthodontists
for removing the appliances might have be mostly medical
radiologists.

4.2. Level of Knowledge About the Factors Caused Artifacts
and Complications

According to the orthodontic appliance type, material type, or
ROI, the artifacts could affect the image quality, which makes
the diagnosis difficult or impossible (2,17,22,28,30,37-39).
The images of regions close to orthodontic appliances are
more affected (30). Depending on the appliance and material
type, the artifacts could be observed in the oral cavity,
Temporomandibular Joint (TMJ), brain, posterior cerebral
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fossa, cervical vertebrae, cervical region, and paranasal
sinuses. However, since the artifacts caused by orthodontic
appliances are localized in the oral cavity, the diagnostic
quality of other head and neck regions with more routine MRI
indications is not affected much (17,27,30). In another study,
the regions with severe artifacts caused by SS appliances were
reported as the hard palate, tongue base, mandible body,
globes, frontal lobes, and nasopharynx (37). In this study,
the percentage of participants who thought the diagnosis
would be affected was higher than those who believed only
the image quality would be affected (90.4%>67.8%). The
participants stated that orthodontic appliance artifacts could
be observed mainly in the maxillofacial region, in line with
the studies in the literature (93.8%) (17,27,30,37).

The factors influencing metal-related artifact’s production on
MRI can be classified as object-related, parameter-related,
and sequence-related (5). If the orthodontic appliance
material composition is rich in ferromagnetic metal, which
has high magnetic susceptibilities, the artifact size will be
larger than paramagnetic and diamagnetic substances (14).
The severity of the artifact increases in the presence of
larger-sized and round-shaped metal objects (3,7,18). The T2-
weighted images are more susceptible than the T1-weighted
images due to longer echo times (19,30). The faster gradient-
echo sequence leads to larger artifacts than the spin-echo
sequence (40). It has been reported that the low magnetic
field strength (e.g., 1.5 T vs. 3 T), small Field of View (FOV),
thin slice, to locate the long axis of the object parallel to the
axis of the main magnetic field, and more distance to the ROI
will decrease the metal artifacts (18,30,37,41). Furthermore,
while metallic object-induced artifacts can completely
obscure the region of interest in one section plane, they
may cause fewer effects on another plane (20). In this study,
the participants thought that the material composition
of the orthodontic appliance (84.6%), the distance of the
orthodontic appliance to the region to be examined (80.3%),
and the magnetic susceptibility of the orthodontic appliance
material (79.8%), respectively, were the most influential
factors on artifacts formation. The thickness of the section
(23.6%), the section plane (28.8%), and the orientation of the
orthodontic appliance (29.3%) were thought to be the least
influential factors on artifacts formation.

The orthodontic appliances may contain ferromagnetic
metals such as Chromium (Cr)-Cobalt (Co), and Ni-Cr that
interfere with magnetic fields and cause artifacts on MRI
(14,20,42). In fixed orthodontic treatment, Ni-Ti and SS
archwires are used with SS brackets (SS composed of Ni
(8%-12%), Cr (17%-22%), and variable amounts of other
metals) (43). Some researchers stated that the material
proportions in the metals used are also effective in forming
of artifacts (37). Several studies revealed that SS brackets
cause greater artifacts than plastic, ceramic, and titanium
brackets with a metal slot leading to MRI non-interpretability
(17,22,23,28,37). In addition to studies that reported that
titanium, often considered MR compatible, produces
artifacts (4,20,38), some studies also stated that titanium
only causes minor artifacts (6,14,17). These different results

can be explained by the different amounts of titanium used
because it has been claimed that smalleramounts cause more
minor artifacts (17,44). Therefore, unlike other materials, we
cannot speak of a consensus on the effect of titanium artifact
formation. Most of the participants considered plastic and
ceramic as less effective materials in the construction of MRI
artifacts. In line with the literature’s confusion, there was no
dominant opinion about titanium among the participants in
this study.

4.3. Preventive Approaches

Because of possible artifacts and complications that
orthodontic appliances may cause, the number of patients
applying to dentists working in maxillofacial radiology
and orthodontics is increasing day by day. Although many
studies have investigated whether orthodontic appliances
should be removed before MRI, the issue remains unclear
(1,10,17,19,23,24,37). Before the removal or non-removal
decision, the following three risky situations should be
considered; high-frequency-induced heating of the appliance,
movement of the appliance caused by the main field, and
artifact formation, which might restrict the diagnosis (18). In
the studies conducted, it was emphasized that the decision
should generally be made according to the material type of
the appliances (1,17,20,45), the region to be examined (1,20),
and the type of the appliances (17,23,45). Especially in cases
where oral cavity and brain examination will be performed,
removal the appliances containing SS material has been
recommended, which can be removed relatively easily. In
contrast, studies indicated that all orthodontic appliances
may remain in the mouth without materials discrimination
during MRI (26) or that SS brackets do not always need to
be removed if the brain and TMJ regions are to be examined
(27). The stability of orthodontic instruments, such as
ligament wires, archwires, brackets, bands, and tubes that
are decided to remain in the patient’s mouth, should be
carefully checked (24). It was stated that loose orthodontic
appliances pose a significant danger to the patient, so the
attachment of all banded and bonded components should
be checked or passively ligated with elastomeric chains for
added safety (24,30). Additionally, all removable metallic
appliances must be removed, as their removal will not cause
any difficulties or additional costs (10,30). In this study, for
preventing MRI artifacts and complications, the removal of
removable appliances had the highest rate (91.8%), while
the removal of archwires was also very popular (73.1%). In
another question that inquired what should be considered
when making the removal decision, most participants stated
that the distance of the orthodontic appliance to the ROl was
the most important factor (78.1%).

The removal of orthodontic appliances, especially SS brackets,
before MRlisaproblematic procedurein manyaspects. Infact,
it can be time-consuming, costly, and uncomfortable for both
the patient and orthodontist (46). Moreover, this procedure
could damage the enamel structure, prolong the treatment
period and influence the prognosis of treatment (47). In line
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with this information, the study participants also highlighted
the waste of time for both patients and orthodontists, and
financial loss is an important disadvantage.

Strategies to reduce metal artifacts on MRI can be listed as
follows; 1) using small-sized brackets that have less magnetic
susceptibility material, 2) using SE sequence instead of GE
sequence, 3) shortening the scan time, 4) scanning in lower
magnetic field strength, 5) making the material selection of
the orthodontic appliance according to the MRI potential
in light of the patient’s medical history, and 6) using an
artifact reduction software (5,18,26,48,49). The dentists who
participated in this study thought the ideal way to reduce the
artifacts was to use small-sized brackets with less magnetic
susceptibility material.

Increasing demands for both orthodontic treatment and MR

in society force orthodontists to be more conscious about
the types of appliances they use. The difficulty of removing
fixed orthodontic appliances necessitates orthodontists to
choose them by considering the possible future medical
needs of their patients as well as orthodontic treatment. The
prominent solutions of the participants in this study to avoid
artifacts and other complications of orthodontic appliances
were to act with the consideration about the potential use
of MRI for medically specific patients and to use MRI-safe
materials. Future studies may provide more detailed data on
the frequency of dentists’ encounters with orthodontic cases
of dentists and the problems they experience.

A limitation of this study was that the questionnaire was
conductedinasingle country and online with the participation
of a limited number of orthodontists and maxillofacial
radiologists. Different results may be obtained when applied
to more participants in other countries. Another limitation
is that medical radiologists request an MRI of the head and
neck region more than maxillofacial radiologists. Similar
questionnaires that medical radiologists will include can be
applied in future studies.

5. CONCLUSIONS

The results of this study demonstrate that dentists working
in orthodontics and maxillofacial radiology have a high
level of awareness and knowledge about the artifacts and
complications caused by orthodontic appliances on MRI. The
levels of the participants with less professional experience in
both specialty areas were lower. The number of referrals for
the removal of the orthodontic appliances to orthodontics
was higher compared with the number of requests for the
removal from maxillofacial radiology. Using small-sized
brackets with less magnetic susceptibility material was
considered the ideal way to reduce the number of artifacts
on MRI.
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ABSTRACT

Objective: The research was conducted to determine to evaluate the mentoring skills of the preceptor nurses, their professional attitudes
and the relationship between mentorship skills and professional attitudes.

Method: The study was conducted with all preceptor nurses who guided newly hired nurses (n: 245) that were employed at two university
hospitals, two research, and training hospitals, and two private hospitals under the Turkish Ministry of Health. The data were collected
between 1 August and 30 October 2017. The research was conducted with a descriptive and relationship-seeking design. The data were
collected by using Nurse Information Form, the Mentorship Scale, and the Vocational Professional Attitude Inventory. Frequencies,
percentages, means, standard deviations, ANOVA, t-test, Kruskal Wallis tests were used to analyze the data, while Cronbach’s alpha
coefficient and Pearson analyses were used for reliability analysis.

Results: This research determined that 80.8% stated that they voluntarily worked as preceptor nurses, 58.8% said they attended training
programs on the preceptor, and 84.1% expressed their relationship with the nurse they supervised as a teacher-student relationship. The
participants had high mentorship skills (4.27+0.43) and high vocational professional attitudes (147.42+9.56). As the mentorship skills of the
participants increased, it was observed that their vocational professional attitudes also significantly increased (p<.001).

Conclusion: The preceptor nurses who participated in this study had high levels of mentorship skills. The participants also had high levels
of vocational professional attitudes. As the mentorship skills of the participants increased, their vocational professional attitudes also
increased significantly.

Keywords: Mentoring; preceptorship; nurse clinicians; attitude; nurses

-

1. INTRODUCTION

Mentorship is one of the most significant methods/
approaches that are used to ensure that students especially
nurses who are newly hired, use the theoretical knowledge
required by the profession in application areas, gain skills,
improve their professional capabilities, and form positive
attitudes towards the profession (1).

According to Crisp and Cruz (2009), mentoring; is a development
process in which one person (mentor) shares his knowledge
and experience and supports the development of the other
(mentee). The main purpose; is to enable the individual
to develop in line with his/her personal and professional
development goals (1). Mentorship is a process of personal and
professional development and learning that covers processes of
supervision, guidance, coaching, facilitation, assessment, and
monitoring through sharing knowledge, skills, and experiences
based on mutual trust and volunteerism toward the personal and
vocational development goals of the individual. Mentorship is a
trusting relationship between a novice and a professional (1-3).

Mentorship in nursing is an effective and significant method of
socialization for the occupational adaptation and development
of the mentee (student, hired nurse, etc.) (4). The mentee
needs to provide safe and high-quality care, show professional
development, and achieve adaptation to the profession (5).
Mentoring in nursing is also the most common and preferred
learning approach in which the mentor (clinical guide nurse)
helps the mentee acquire clinical skills and contribute to their
learning in the clinical field. Among the many factors that impact
the teaching-learning process and the professional socialization
of undergraduate nursing students and newly hired nurses in
clinical learning environments, the role and responsibility of
a clinical mentor (preceptor) are considered crucial (6). In the
mentoring process in nursing, the relationship between mentor
and mentee is not accidental and spontaneous. On the contrary;,
this relationship has a two-way sharing; new knowledge is
built by sharing knowledge and experiences, so an individual
and collaborative process can be mentioned. Dickson et al. it
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is emphasized that when nurses start working in the clinical
field without going through any mentoring process, their
perception of nursing as a profession is negatively affected
(7). In the mentoring process in nursing, the mentor primarily
needs to share his knowledge, skills, and experiences with the
mentees, review their performance, guide them in line with
their abilities and talents, interpret their strengths and needs
to be developed, offer suggestions about opportunities and
threats, support them psychologically and motivate them, etc.
must-have features. Mentors with these characteristics have
important roles not only in gaining professional skills, but also
in developing critical thinking skills, supporting their adaptation
to the profession, and improving their ability to cope with
problems/events (8-10). Preceptors have experienced nurses
who work with novice nurses and nurse students to facilitate
and expand their clinical education by sharing experiences in
patient care and with technology (3). Preceptorship is important
for both healthcare organizations and education to enhance
students’ and newly hired nurses’ clinical competencies,
professional growth, and commitment to the nursing profession
and organizational environments (11). Preceptorship is also
the most prevalent and preferred learning approach where
the mentor (preceptor nurse) supports the mentee to gain
clinical skills in the clinical environment and contributes to their
learning (12). The new skills nurses acquire through mentoring,
preceptors, and debriefing in the residency program can be
effective in producing an environment within which new
nurses can experience a positive transition to practice (3). In
this process, preceptors also play important roles in facilitating
development, experience, and provision of support in the
achievement of open, honest, and sensitive communication by
understanding the perceptions of the mentee and helping the
mentee adapt to the job and progress in their professional path
(11). Mentors with these characteristics have significant roles in
not only the mentee’s acquisition of professional skills but also
their development of critical thinking skills, supporting them
in their occupational adaptation, and improving their skills of
coping with problems (13).

In the mentorship process, mentees are individuals who aim to
be successful, need to gain institutional culture and institutional
commitment, and need to have a professional approach to reach
their career goals. In this sense, in addition to the supportive,
helpful, and professional approaches of mentors, their
possession of professional attitudes also allows the vocational
attitudes of their mentees to develop in a positive direction (14).
There is empirical evidence that support from mentors in clinical
practice is essential for nursing students’ professional attitude,
and positive mentor experiences enhance students’ motivation
to remain in the nursing profession (15). Vocational professional
attitudes are important in terms of the formation of the standards
of nursing and the provision of qualified nursing care (16). In
addition to increasing the quality of care, the establishment of
professional attitudes among mentors is also important in terms
of making a professional contribution and increasing the status
of the profession (17). However, preceptors’ mentorship skills,
competencies, and professional attitudes require qualifications
or training that are poorly defined across organizational and

educational settings (11). A robust assessment of preceptor
nurses’ current and required competencies as mentors is crucial
for the development of high-quality mentorship training and
delivery for enhancing newly hired nurses’ learning in clinical
practice. For these reasons, it is important to determine the
mentorship skills and professional attitudes of preceptor nurses,
discuss the aspects that need to be improved, and conduct
studies in this direction. Studies on clinical mentoring are limited.
There is no study regarding “Mentorship skills and professional
attitudes of preceptor nurses: A Multi-Centre Study”. We believe
that this study will be beneficial to nurses and other researchers.
Also, we believe that this study will guide manager nurses in
the process of determining and developing preceptor nurses.
It was aimed to evaluate the mentoring skills of the preceptor
nurses, their professional attitudes the relationship between
mentorship skills and professional attitudes, and their views on
the mentoring process.

For this purpose, answers were sought to the following
questions:

1. What are the views of preceptor nurses on the process
of mentorship?

2. What is the level of mentoring skills of the preceptor
nurses?

3. How are the vocational attitudes of

preceptor nurses?

professional

4. Isthere arelationship between the mentorship skills and
vocational professional attitudes of preceptor nurses?

5. Isthere a difference between the mentoring process and
the mentoring scale total-sub-size and VPAI total mean
scores of preceptor nurses?

2. METHODS
2.1. Ethics Approval

Ethics committee approval was received on 03.05.2017 and
number 166985 from the Istanbul University Cerrahpasa
Medical Faculty Clinical Studies Ethics Committee. After
explaining the study’s objective and the data collection
process, verbal consent was obtained from the preceptor
nurses who voluntarily agreed to participate.

2.2. Sample

The study population consisted of preceptor nurses (n: 526)
employed in three university hospitals, two research and
training hospitals and five private hospitals of the Turkish
Ministry of Health in Istanbul and Kocaeli provinces in Turkey.
It was aimed to reach the entire population of the study, but
three of the private hospitals and one university hospitals that
were approached for the study did not provide permission.
The research was carried out in 6 hospitals in Turkey. The data
were collected from 245 preceptor nurses between 1 August
— 30 October 2017. The data were collected by face-to-face
interview method after explaining the purpose of the research
to the preceptor nurses, how the data collection process
would be done and how long it would take. No time limit was
set during the collection of data, and filling out the forms took
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an average of 7-8 minutes. The research was conducted with a
descriptive, and correlational research design.

2.3. Instruments

The data were collected through an Information Form, the
Mentorship Scale, and the Vocational Professional Attitude
Inventory (VPAI).

Information Form: The form contained 15 questionsto determine
the sociodemographic and professional characteristics of
preceptor nurses and their statuses of participation in scientific
activities inside and outside the institution.

Mentorship Scale: The scale developed by Noe (18) was tested
for validity and reliability in Turkish by Ozkalp et al (19). The
30-item scale consists of six dimensions coaching, taking a role
model, self-expression and visibility, counselling, acceptance
and approval, and friendship. The response options for the
5-point Likert-type scale areas. The minimum possible score in
the inventory is 30, while the maximum is 150. Higher scores on
the scale indicate that the mentorship skills of the participant
increase in a positive direction. The Cronbach’s alpha value of
the scale has been reported as .96 for the total scale (18). In
this study, Cronbach’s alpha value of the scale was found as
.94 for the total scale, coaching .88; role modeling .77; self-
expression and making visible .87; counseling .74; acceptance
and approval .79 and friendship .66.

Vocational Professional Attitude Inventory (VPAI): The
inventory was developed by Erbil and Bakir (16) and consists of
32 items. The inventory consists of questions about attitudes
such as vocational training and development, interpersonal
relations, and approach to problems and is one-dimensional.
The response options for the 5-point Likert-type inventory
areas. The minimum possible score in the inventory is 32,
while the maximum is 160. Higher scores in the inventory
indicate increased levels of vocational professionalism in
the participant. The total scale Cronbach’s alpha value of
the inventory was reported as .89 (16). In this study, the
Cronbach’s alpha value of the inventory was calculated as .89.

2.4. Data Analysis

The data were analyzed by using the SPSS 22 software for
Windows. The data were analyzed by using: frequencies,
percentages, means, and standard deviations, t-tests,
Spearman’s tests. The relationship between the mean
Mentorship Scale and dimension scores and the mean VPAI
scores of the participants was analyzed by Spearman’s test.
The statistical significance level was accepted as p< .05 in the
analyses (95% confidence interval).

3. RESULTS
3.1. Socio-demographic and professional characteristics of
preceptor nurses

The preceptor nurse’s mean age was 36.44+6.85. 95.5% of
the participants were women. Of the participants, 48.6%

had undergraduate degrees, while 33.5% had postgraduate
degrees. Of the participants, 40.4% worked at specialized units
such as operating rooms and intensive care units, while 22.9%
worked at internal medicine units. 39.2% were service head
nurses, and 33.1% were service nurses, whereas they had
been working as nurses for a mean time of 15.13+7.29 years.

3.2. Preceptor nurses’ views on the guiding process

Of the participants, 80.8% stated that they worked as preceptor
nurses voluntarily, and 58.8% said they had attended a training
program on preceptors. 44.9% of the participants stated that they
had been working as preceptor nurses at their institution for 2-4
years (mean: 4.3243.63 years), 42.9% guided for one month or
shorter, and 36.3% guided for three months or longer (mean:
1.93+0.89 months) Of the participants 66.1% stated that they
worked with the nurse they guided only in the daytime shift,
84.1% define this relationship mostly as a relationship of teacher-
student, 39.6% defined their relationship as a friendship and
23.3% explained it as a master-apprentice relationship (Tablel).

Table 1. Views of the participants on the process of preceptorship
(N=245)

Views of the participants on the process of preceptorship n (%)
Status of working as preceptor nurses  Yes 198(80.8)
voluntarily No 47(19.2)
Status of having attended a training Yes 144(58.8)
program on preceptorship No 101(41.2)
Time of working as preceptor nurses at <1 year 51(20.8)
the institution 2-4 years 110(44.9)
>5 years 84(34.3)
Time of preceptorship (months) <1 month 105(42.9)
2 months 51(20.8)
>3 months 89(36.3)
Status of working together with Only in the daytime 162(66.1)
preceptor nurses and a newly hired shift
nurse In all shifts 46(18.8)
Mostly 26(10.6)
Rarely 10(4.1)
Other 1(0.4)
The status of the preceptor nurse Teacher-student 206(84.1)
in terms of their definition of their Friend 97(39.6)
relationship with the newly hired Master-apprentice 57(23.3)
nurse* Older sister/brother-  51(20.8)
younger sibling
Superior-subordinate/  24(9.8)
Director-officer
Parent-offspring 3(1.2)
Other 5(2.0)

*Multiple options were marked.

3.3. Mentoring skills and vocational professional attitudes
of preceptor nurses

The Mentorship Scale’s mean score was 4.27+0.43. Coaching’s
mean score was 4.34+0.55. Taking a Role Model’s mean score
was 4.02+0.54. Self-expression and Visibility’s mean score was
4.18%0.62. Counseling’smean score was 4.47+0.44. Acceptance
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and Approval’s mean score was 4.57+0.50. Friendship’s mean
score was 4.07+0.65. The minimum and maximum scores of
the participants in VPAI were respectively 111 and 160, while
their mean score was found as 147.42+9.56 (Table 2).

Table 2. Mentorship Scale and VPAI total and dimension mean
scores and standard deviations of the preceptor nurses (N= 245)

Mentorship Scale Number Minimum Maximum Mean (SD)

of Items
Coaching 5 1.60 5.00 4.3440.55
Taking a role model 5 2.20 5.00 4.02+0.54
Self-expression and 5 1.80 5.00 4.18+0.62
visibility
Counselling 9 2.20 5.00 4.47+0.44
Acceptance and approval 3 2.67 5.00 4.57+0.50
Friendship 3 2.00 5.00 4.07+0.65
TOTAL 30 2.13 5.00 4.27+0.43
VPAI* Number Minimum Maximum Mean (SD)
TOTAL of ltems

32 111 160 147.42+9.56

*VPAI: Vocational Professional Attitude Inventory

3.4. Relationship between mentoring skills and vocational
professional attitude of preceptor nurses

The relationship between the Mentorship Scale total and
dimension mean scores and the VPAI mean scores of
the participants were found to be positively significant
(p<.001), but this relationship was on a weak level (r=.39).
The relationship was weak in the total Mentorship Scale
(r=.39) and the dimension of coaching (r=.40), weak in the
dimensions of taking a role model (r=.235), counseling
(r=.29), friendship (r=.28), and very weak in the dimension of
acceptance and approval (r=.19) (Table 3). For the “r” value,
the results were considered to indicate 0.00-0.25: very weak,
0.26-0.49: weak, 0.50-0.69: medium, 0.70-0.89: high, 0.90-
1.00: very high relationships (20).

Table 3. Comparison of the preceptor nurses’ views on the mentoring process and the total and sub-dimension mean scores of the mentoring

scale

Mentoring Scale total and sub-dimensios

Preceptor nurses’ views G Taking arole Self - e).(p.refs:sion el Acceptance Friendship  TOTAL
model and visibility and Approval
Yes 437451  4.07+52 4.20+.60 4.50+.41 459449  4.00:62  4.30+.40
Statusofworkingas 42146  3.81+57 4,04+.70 4.34+53 451457  3.97+75 4.14+53
preceptor nurses voluntarily 1842  t:2.999 t:1.654 1:2.364 £.940 £1.137  t:2.444
p: .067 p: .003 p:.099 p: .019 p: .347 p:.257 p:.015
Yes 443£48 41149 4.24+59 4.54+.38 464+46  4.14+65 4.34:38
Status of having attended 421461  3.90+58 4.08+.66 3.38+.49 4.48+ 55 397+63  4.17+48
a training program on
oreceptorship 3175  t:2.981 1:1.990 t: 2.864 1:2.309 t:2.060  t:3.219
p: .002 p: .003 p: .048 p: .005 p: .022 p: .040 p: .001
<1 month? 432460  3.95:56 4.18+.64 4.46+.48 456+54  3.93+70  4.24+.47
2 months® 411449 3.96+57 4.08+.59 430443 4.42453 391+57  4.12439
Time of preceptorship >3 months® 4.49+.46 4,15+.48 4.22+.62 4.,59+35 4.67+42 4.32+.54  4.39+37
(months) F:8.436  F:3.907 - F:7.579 F:3.989 F:111.372  F:7.270
p:.0001  p:.021 = p: .001 p: .020 p:.0001  p:.001
b<a,c a<c p: 427 b<c b<c b<c a, b<c
In all shifts 450£.52  4.02+.55 424+ 67 463t38  466t.44  438+.55 4.41+38
status preceptornurseand .. 430+.59 402t .53 4.16+ 61 443t 44 45552  400+.65 4.4t 44
the supervised nurse working
together 1=2.206  t=.842 p= t=.748 t=2.801p=  t=1.296 t=3.682  t=2.370
p=.028 400 p=.455 .005 p=.196 p=.000 p=.019

*p<.05, **p<.01, ***p<.001
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3.5. Preceptor nurses’ mentoring process, mentoring scale
total-sub-size and VPAI total mean scores of comparison

It was found that the volunteer preceptor nurses had
statistically significantly higher scores on the Mentoring Scale
total and role modeling (p< .005; t: 2.99), Counseling sub-
dimension scores (p<.05; t:2.36), and VPAI total score (p< .05;
1:1.99) compared to non-volunteers. It was found that the
preceptor nurses participating in a guidance training program
had statistically higher mean scores of the Mentorship Scale
total and sub-dimension mean scores (p< .001; t: 3.22), and
VPAI total scores (p< .05; t=2.33) than those who did not
attend the training program.

The mean scores of Friendship (p<.0001; F: 11.37) Counseling
(p<.001; F:7.57), Coaching (p< .001; F:8.43) sub-dimensions,
acceptance and approval (p < .05; F:3.98), role modeling
(p< .05; F:3.90) sub-dimension mean scores, and VPAI total
scores (p> .05; F: 0.36) of nurses who guided for three
months or more was found to be statistically higher than the
mean scores of the nurses who guided for two months or
less. The preceptor nurses who work with the novice nurses
in all shifts, counseling (p<.05; t=2.80), friendship (p<.001;
t=3.68) sub-dimension mean scores, Mentoring Scale total
mean scores (p<.05; t=2.37), coaching (p< .05; t=2.20) sub-
dimension mean scores, and VPAI total scores (p<.01; t=2.25)
(Table 4) was found to be statistically higher than the mean
scores of the preceptor nurses who do not work with novice
nurses were statistically higher.

4. DISCUSSION

4.1. Socio-demographic and professional characteristics of
preceptor nurses

This finding showed that the preceptor nurses who guided
newly hired nurses in terms of achievement of their
adaptation to the institution/unit/service they would start
working at and preparation for the roles and responsibilities
required by their jobs were qualified in terms of knowledge
and skills. 63.3% of the participants worked at internal
medicine units and specialized fields such as operating rooms
and intensive care units. This finding may be interpreted as
that newly hired nurses wanted to work in these fields first
to gain professional knowledge and skills and prepare for
the profession. This finding also makes one think that more
preceptor nurses were employed at these specialized units as
these units require more clinical guidance nursing.

4.2. Preceptor nurses’ views on the guidance process

Muleya et al. stated that the willingness of the mentor is
importantforthe menteetobeabletoimprovetheirknowledge,
skills, and attitudes (14). Crisp and Cruz and Tenenbaum et al.
reported that mentors need to share their knowledge, skills,
and experiences based on mutual trust and volunteerism
without hierarchy (22,23). This study determined that 80.8% of
the participants worked as preceptor nurses voluntarily (Table
1). This finding may be interpreted as those preceptor nurses

who do their jobs voluntarily will share more knowledge,
skills, and experiences with novice nurses, and this will create
a positive learning environment. Kurul (24) determined that
the interactions of midwives who received mentorship training
with students were strengthened, and their attitudes toward
students increased in a positive direction. Of the participants,
58.8% had attended a training program on preceptorship
(Table 1). This finding may be interpreted as that, with a
guiding training program, preceptor nurses would be aware
of their roles and responsibilities, improve their mentorship
skills, and show a professional attitude toward nurses’ who
are newly hired, and therefore, the mentorship process will be
affected positively.

Mclntosh et al (15) stated that it is useful for nurses who
have experience in the field they work in to take part in
mentorship for the process to be more productive and
effective, professional experience is a highly important factor
in mentorship. It was determined that the participants had
been working as preceptor nurses at their institution for a
mean time of 4.32+3.63 years (Table 1). This finding, which
was similar to those in previous studies, may be interpreted
as those preceptor nurses who have been working at their
institution for a long time may be qualified to both reflect the
culture of the institution they work at onto newly hired nurses
and help them utilize the mentorship process effectively.

While structured (formal) mentorship takes place within a
certain time such as 6-12 months (25), in unstructured (informal)
mentorship, this time is usually spread along a long process like
3-6 years (26). It was found that the participants guided newly
hired nurses by a mean time of 1.93+0.89 months (Table 1). This
finding may be interpreted as that the guiding process could
not be properly structured, the guiding time was insufficient for
newly hired nurses, and the guiding process should be structured
in a way suitable for the time emphasized in the literature.

Lloyd et al (27) revealed that nursing students who worked
on the same shift as their mentors spent more time on
education activities regarding the clinical field in comparison
to those who did not. It was determined that 66.1% of the
participants worked together with the preceptor nurses
who guided them only during the daytime shift (Table 1).
This finding may be interpreted as that, due to the “duty to
achieve adaptation of newly hired nurses to the service/unit”
and as they worked in the daytime shift, clinical head nurses
that constituted 39% of the sample had the newly hired
nurses they supervised work in the daytime shift, too.

4.3. Mentoring skills and vocational professional attitudes
of preceptor nurses

In their studies with instructors, Ozkalp et al (19), Noe
(18), and Altuntas (28) reported high mentorship skills. It
was determined that the mentorship skills (total scale and
all dimension mean scores) of the participants were high
(4.27+0.43) (Table 2). This finding may be interpreted as
that the participants had mentorship skills such as displaying
a positive point of view towards newly hired nurses in
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the mentorship process, supporting their development,
contributing to their career development, discussing their
thoughts and feelings, giving them responsibility, and
providing feedback for their development.

In the literature, the vocational professional attitudes of
nurses have been mostly reported as medium-level (19,29,30)
and high (16,17). The vocational professional attitudes of
the participants were found to be high (147.42+9.56) (Table
2). This may be interpreted as that the participants had
vocational professional attitudes such as paying importance
to work discipline, having responsibility, finding patient
safety important, working in collaboration with colleagues,
and acting tolerantly towards them.

4.4. Relationship between mentoring skills and VPAI of
preceptor nurses

Astrove (31) determined a positive relationship between the
career development and learning outputs of newly hired
employees and the professional attitudes of mentors. Altiok
(32) reported that the mentorship role of preceptor nurses
that play a role in training, especially newly graduated nurses
is highly important, newly hired nurses expect approval from
their mentors, and this support is effective on the vocational
professional attitudes of nurses. Muleya et al. (14) revealed
that mentees want to work with mentor nurses who display
a professional attitude. Celik (33) found that, in librarian
training, as the professional attitudes of mentors increased,
the effectiveness of the guiding process also increased by
providing mentees with the opportunity for systematic
learning and development. Lentz and Allen (34) concluded
that professional attitude and organizational commitment
have a positive relationship with mentorship. Wu et al (35)
reported that the mentorship role of preceptor nurses that
play a role in training distinctly newly-hired nurses is highly
important, newly-hired nurses expect approval from their
mentors, and this support is effective on the vocational
professional attitudes of nurses. It was determined that,
as the mentorship skills of the participants increased, their
vocational professional attitudes also significantly (p<
.001) (Table 2). This finding indicated that preceptor nurses
who have supportive, helpful, and professional traits have
positively developed vocational professional attitudes.

4.5. Preceptor nurses’ views on the mentoring process and
mentoring scale total-sub-size and VPAI comparison of total
score averages

Astrove (31) found that volunteerism in the mentoring
process is among the factors that directly affect the quality of
the mentoring relationship. It was determined that preceptor
nurses who voluntarily engaged in guidance nursing had a
higher average role model and counseling sub-size scores
than those who did not voluntarily engage in guidance
nursing (p<.05) (Table 4). This finding can be interpreted
as an increase in the mentoring skills of preceptor nurses
who volunteer as guidance nurses in role modeling and

counseling. Although no similar studies are measuring the
professional attitude of clinical guidance nurses, studies are
showing that the level of professional attitude of nurses who
love and willingly perform their profession is higher (36).
It was determined that preceptor nurses who voluntarily
performed had a higher average score (p< .05) than those
who did not (Table 4). This finding can be interpreted as
the preceptor nurses who do their profession voluntarily,
willingly, and fondly having higher professional attitudes.

In many studies in the literature, it has been pointed out that
the competence required to provide mentoring service can
only be gained after the mentoring training, and the training
of mentor and mentee training is insufficient in less than
three days (8,31,37). For an effective mentoring process to
occur, structured mentor training programs for mentors and
mentees must be implemented before the process begins, and
activities related to the development of mentoring skills should
be included in the content of the training programs. It was
determined that the mentoring total scale of all sub-size score
averages and VPAI total score averages of preceptor nurses
participating in a guidance-related training program were
higher than those who did not receive training (p< .05) (Table
4). Although no similar research has been found, Karadas et
al. (2018) (38) concluded that continuing education should be
encouraged in maintaining the professionalism of nurses. This
finding can be interpreted as training in guidance nursing has
an important place in ensuring the professional development
of preceptor nurses, developing professional attitudes, and
ensuring the continuity of qualified nursing services.

Vatan (39) suggested that the 6-month mentoring process
was found to be insufficient in her study and that the
process should take longer. In the literature, it is stated that
the mentoring process should take at least one year to be
effective (40). In the research, preceptor nurses who guided
for three months or more had higher mean scores on the
Mentoring Scale (p< .001), coaching (p< .001), role modeling
(p< .05), counseling (p< .001), acceptance and approval (p<
.05), friendship (p< .001) sub-dimension scores (Table 4).
This finding can be interpreted as the counseling period
that should be carried out for a longer period to develop
the guidance relationship between the preceptor nurse
and the novice nurse. Vatan (39) showed that increasing
the number of mentors’ and mentees’ interviews increases
the effectiveness. Hayes (40) stated that for mentees to feel
more competent in inpatient care, the mentor and mentee
should work together in the same clinical environment. It was
determined that preceptor nurses working with newly hired
nurses in all shifts had a higher VPAI total score average, in the
sub-dimension of coaching, counseling, and friendship scores
were higher than those who worked with the newly hired
nurses in other shifts (p< .01). This finding can be interpreted
as the fact that the preceptor nurse spends more time on
the counseling task by working with the novice nurse in all
shifts, increasing professional attitude. The preceptor nurse
who works with the newly hired nurse on all shifts devotes
more time to them in the guidance process, strengthening
the knowledge and skills of self and the novice nurse.
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Limitations of the Study

For the study, applications were made to ten hospitals where
preceptor nursing was applied in Istanbul and Kocaeli. Only
six of the applicant hospitals gave the institution permission
for research. The study is limited to the preceptor nurses
employed at two private hospitals, two university hospitals,
and two research and training hospitals in the provinces of
Istanbul and Kocaeli in Turkey and the nurses’ self-reports. It
cannot be generalized to all preceptor nurses. The findings
obtained from this study were collected with self-reported
measurement tools based on participants’ perceptions.

5. CONCLUSION

The preceptor nurses who participated in this study had high
levels of mentorship skills. The participants also had high levels
of vocational professional attitudes. As the mentorship skills
of the participants increased, their vocational professional
attitudes also increased significantly, but this relationship was
weak level. It was found that the volunteer preceptor nurses
had statistically significantly higher scores on the Mentoring
Scale total and role modeling, counseling sub-dimension
scores, and VPAI total score compared to non-volunteers.

It was found that the preceptor nurses participating in a
guidance training program had statistically higher mean
scores of the Mentorship Scale total and sub-dimension
mean scores, and VPAI total scores than those who did not
attend the training program. The mean scores of friendship,
counseling, and coaching sub-dimensions, acceptance and
approval, role modeling sub-dimension mean scores, and
VPAI total scores of nurses who guided for three months or
more were found to be statistically higher than the mean
scores of the nurses who guided for two months or less.

The preceptor nurses who work with the novice nurses in all
shifts, counseling, friendship sub-dimension mean scores,
Mentoring Scale total mean scores coaching sub-dimension
mean scores, and VPAI total scores were found to be statistically
higher than the mean scores of the preceptor nurses who do
not work with novice nurses were statistically higher.

It is recommended that;

e Structured Mentor Training Programs should be
prepared to ensure that the mentoring process of
preceptor nurses takes place effectively and efficiently,
the outputs of these programs should be evaluated, and
existing programs should be improved and structured.

e  The preceptor nursing process should be structured for
at least 3 months or longer.

e The labor planning of the preceptor nurse should be
made by keeping the training process in mind until
the orientation of the newly hired nurse ends, and the
workload of the preceptor nurse in the mentorship
process should be reduced,

e  Preceptor nurses should be chosen from among nurses
who volunteer to give training.

e The preceptor nurses should serve as guide nurses after
receiving the preceptor training course.

e  Preceptor nurses should work with newly hired nurses
in all shifts day and night during the guidance process.

e Qualitative or quantitative/qualitative (mixed) quasi-
experimental or action research should be carried out
on structured preceptor nurse training and practices.
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ABSTRACT

and confirmatory factor analysis methods were used.

items, generally had good fit.

Objective: Gastroesophageal reflux is a disease that is common in society and affects quality of life. The aim of the present study was to test
the validity and reliability of the Turkish version of the Gastroesophageal Reflux Disease Quality of Life scale.

Methods: A total of 161 patients with gastroesophageal reflux disease who applied to the gastroenterology outpatient department of a
university hospital between July 2017 — October 2017 constituted the sample of this study. The study was a methodological and descriptive
study. In the validity and reliability studies, the language validity, content validity, internal consistency (Cronbach’s alpha reliability coefficient)

Results: The Cronbach’s alpha reliability coefficient of the Gastroesophageal Reflux Disease Quality of Life scale was a = 0.885, while its
content validity ranged between 0.84-0.92. According to confirmatory factor analysis, the 4-factor structure of the scale, consisting of 16

Conclusion: The Turkish version of the Gastroesophageal Reflux Disease Quality of Life scale was found to be a valid and reliable scale that
can be used to measure the quality of life of individuals diagnosed with gastroesophageal reflux disease.

Keywords: Gastroesophageal reflux; questionnaire; quality of life; reliability; validity; scale.

1. INTRODUCTION

Gastroesophageal reflux disease (GERD) is a prevalent disease
of the upper gastrointestinal tract, typically characterized
by heartburn and the escape of stomach contents into the
esophagus. Recent studies indicated that the prevalence of
GERD s 27.8% in North America, 25.9% in Europe, 7.8% in East
Asia and 33.1% in the Middle East. In Turkey, the prevalence
of GERD was determined to be 22.8%. Symptoms of the
disease include pyrosis dysphagia, regurgitation, bitter water
coming into the mouth, odynophagia, lump in the throat,
laryngitis, asthma, coughing and chest pain unrelated to the
heart (1-3). These symptoms can severely affect the daily lives
of individuals with GERD (4). Furthermore, complications
such as ulcers, strictures, bleeding, adenocarcinomas, vocal
cord granulomas, laryngeal cancer, aspiration pneumonia,
asthmatic bronchitis and Barrett’s esophagus may develop
in GERD patients (5). It was reported patients experience
difficulty in moving, changes to their nutrition patterns,
disruptions in their social relations and daily lives, and
sleep deprivation as a result of their symptoms, severity of

symptoms and complications that develop (4,6). Therefore, it
is important to evaluate the quality of life of GERD patients.

It is indisputable that quality of life is evaluated in various
disease cases. Studies conducted about quality of life provide
the opportunity to determine how patients respond to diseases
and solutions for problems that occur during treatment. When
planning the development of a special care system regarding
gastrointestinal disorders, the individuality of the disorders
and quality of life should be taken into consideration (7).
Although the evaluation of patients quality of life in assessing
the effect of GERD symptoms on the health status of patients
is increasingly considered as an indicator of medical outcome,
the evaluation of patients quality of life in clinical studies is
difficult due to the limited number of standard assessment
tools specific to the disease (8). It is recommended that quality
of life be evaluated with disease-specific quality of life scales
in addition to general quality of life (9,10). Determining quality
of life with a disease-specific scale is important for nurses
in terms of evidence-based practice and decision making.
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Scales developed to assess the quality of life of people with
gastrointestinal diseases include Quality of Life Reflux and
Dyspepsia (QOLRAD), the Gastrointestinal Quality of Life
Index (GlQLI), the Functional Digestive Disorders Quality of
Life Questionnaire (FDDQL), the GERD Health-Related Quality
of Life (GERD-HRQL), the Quality of Life After Anti-reflux
Surgery (QOLARS) questionnaire and Gastroesophageal Reflux
Disease Quality of Life Scale (GERD-QOL) (11). Of these scales,
only QOLRAD was adapted into Turkish (12). GERD-HRQOL
is used before and after anti-reflux surgery (11), which does
not include all GER patients. GERD-QOL is a scale specific to
GERD, which can be applied to patients diagnosed with reflux
in any condition, with or without reflux surgery. GERD-QOL
was chosen because there is no scale specific to GERD, which
has validity and reliability in our country, and to contribute to
the literature and make up for this deficiency. In this regard,
this study aimed to determine the validity and reliability of
the Turkish version of the Gastroesophageal Reflux Disease
Quality of Life Scale (GERD-QOL), which is a disease-specific
scale developed by Chan et al. (13).

2. METHODS

2.1. Type of Study and Ethical Aspect

The study was conducted methodologically. Prior to
conducting the study, permission was obtained from
the author who developed the GERD-QOL scale and the
institution where the study was conducted. Finally, approval
was obtained from the Medicine Faculty Ethics Committee
(Ethics Committee Approval Number: 71522473 /050.01.04 /
13-22.12.16). Before the patients were included in the study,
the informed consent form was signed by the patients after
the purpose of the study was verbally explained to them.

2.2. Study Population and Selection Criteria

The population of the study consisted of 1162 GERD patients
who applied to the gastroenterology clinic. The sample of the
study was composed of patients who were diagnosed with
GERD by the physician at the clinic, agreed to participate in the
study, met the inclusion criteria and had no communication
issues. As scale validity-reliability studies require the sample
size to be at least five times or ten times the number of items
on the scale to be validated (14,15), a sample of 160 patients
was determined to be sufficient for this particular scale
containing 16 items. The study was eventually completed
with 161 patients.

2.3. Design of Study

2.3.1. Gastroesophageal Reflux Disease Quality of Life Scale

The GERD-QOL scale developed by Chan et al (13) in 2009
consists of 16 items and four sub-dimensions, namely daily
activity (DA) (Cronbach’s alpha: 0.882), treatment effect
(TE) (Cronbach’s alpha: 0.771), diet (DI) (Cronbach’s alpha:
0.644) and psychological well-being (PW) (Cronbach’s alpha:

,0.771). Sleep, exercise, rest, work and social effects are
evaluated in DA (items 2, 4, 5, 8, 10, 11, 12, 13), discomfort
or side effects caused by medical treatment in TE (items 3,
7, 14), worries and anxieties of the patient in PW (items 15,
16) and diet in DI (items 1, 6, 9) (13). In the five-point Likert
type scale, 4 points is given for “strongly disagree”, 3 points
for “partially disagree”, 2 points for “neutral”, 1 point for
“partially agree” and 0 points for “strongly agree”. Each item
is based on the recollection of dominant reflux symptoms
encountered in the last seven days. The scoring of a single
sub-dimension is in the range of 0-100, while the total score
for the four sub-dimensions varies between 0 and 400. The
sub-dimension and total score calculations of the scale are
given below. A low score obtained from the scale refers to
poor quality of life. The higher the score, the less effect GERD
has on the patient. In the calculation of the scores for the
sub-dimensions, the points of the items are added together.

DA: (Q2+Q4+Q5+Q8+Q10+Q11+Q12+Q13)*100/32

TE: (Q3+Q7+Q14)*100/12

DI: (Q1+Q6+Q9)*100/12

PW: (Q15+Q16)*100/8

The total score for the scale is calculated by DA+TE+DI+PW/4.

The GERD-QOL scale was created for GERD patients to
determine the effect on their quality of life of their symptoms
inthe last week. There is no time/hour interval recommended
by the developers of the scale.

2.3.2. Study Location and Date of The Research

The study was carried out at the gastroenterology clinic of a
university training and research hospital in Turkey between
July 2017 and October 2017.

2.3.3. Data Collection

In the first stage of the data collection process, studies for
language validity were carried out in order to adapt the GERD-
QOL scale to Turkish and determine the validity and reliability
of the scale. Before the study, permission was obtained from
the author, the developer of the scale, via e-mail. The back
translation method was used to translate the scale. Within this
scope, the original scale was translated into Turkish separately
by five experts who are fluent in both Turkish and English. The
most appropriate expressions were selected and the Turkish
version of the scale was created based on the adaptation of
the translated scale to the original scale. For content validity,
the scale was sent to 13 experts, who were asked to evaluate
whether the Turkish translation of the scale was compatible
with the original scale. The necessary changes were made in
line with feedback and recommendations received and the
Turkish version of the scale was finalized. Then, the Turkish
scale was sent to two experts in the Turkish language field
to be evaluated in terms of grammar and wording and the
necessary changes were made in accordance with their
recommendations. The scale was then translated back into
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English by a foreign language lecturer, whose native tongue
is Turkish and who did not know anything about the scale,
without seeing the English format of the scale. The final
version of the scale in English was sent back to the author who
developed the scale for approval. After his suggestions, the
necessary corrections were made again.

The content validity of a scale is important to determine
whether the items in the original scale have the same
meaning in the language and culture the scale is adapted to.
In this study, the Davis technique was used, in which expert
opinions are graded as (a) appropriate, (b) item should be
slightly reviewed, (c) item should be seriously reviewed and
(d) item is not suitable. In this technique, the number of
experts who mark options (a) and (b) is divided by the total
number of experts in order to calculate the content validity
index (CVI). The value of 0.80 is accepted as the criterion
without comparing the calculated value with any statistical
criterion (16,17). The number of experts in this study to
which the GERD-QOL scale was sent to was 13.

The primary purpose of confirmatory factor analysis (CFA)
is to determine the ability of a previously defined factor
to match the observed data set. Whether a measurement
developed in the past is appropriate to be used in a different
society is important when testing scales (18). In some cases,
it may be sufficient to only perform confirmatory factor
analysis in the adaptation of a scale from a foreign language
into Turkish (19). In this study, the CFA method was used in
the evaluation of the validity of the scale.

Reliability is an indicator of the stability of the scores obtained
in repeated measurements under the same conditions
with a measurement tool (20,21). Internal consistency is
the calculation of the homogeneity of the questions for a
criterion that are assumed to measure a certain area and
whether the questions measure only the desired concept.
One of the methods used to measure internal consistency
is Cronbach’s alpha coefficient (17,22). In this study, the
Cronbach’s alpha (a = 0.885) coefficient was calculated in the
reliability analysis of the GERD-QOL scale.

2.4. Data Analysis Process

This study was carried out with a total of 161 patients. The data
were analyzed by transferring them to the Statistical Package
for Social Sciences (SPSS) version 23 and SPSS Analysis of
Moment Structures (AMQOS) version 23 programs (IBM Corp.;
Armonk, NY, USA). In the study; the back translation method
was used to measure the language validity of the scale, expert
opinions were obtained for content validity, Cronbach’s alpha
coefficient was calculated in order to determine the internal
consistency. The CFA method was used to determine the
validity of the scale.

3. RESULTS

In this study, 44% of the patients were between the ages of 20
and 40 years, 76.4% were married, 83.9% had a core family

structure, 41.6% were primary school graduates, 65.7% were
unemployed, 44.1% had an equal income-expense balance,
55.9% were smokers, and 93.2% did not consume alcohol.
According to the body mass index (BMI) of the patients, 32.9%
were overweight while 31.7% were obese. The duration to
receive a reflux diagnosis was 61.61+74.78 months and, in
addition to GERD, 51.6% of the patients had another disease
diagnosed by a physician (data not shown in the Table).

3.1. Content Validity

The CVI values of the items were calculated by the 13 experts
to range between 0.84 and 0.92. The Davis technique was
applied to determine the content validity of the scale, after
the language equivalence studies were completed. No item
was removed from the scale as all values were 0.8 or higher.
The arithmetic mean and standard deviation values for the
items on the GERD-QOL scale are presented in Table 1.

Table 1. GERD-QOL scale expression averages

MeantSD Min-Max

GERD-QOL 1 1.90+1.685 0.0-4.0
GERD-QOL 2 1.43+1.560 0.0-4.0
GERD-QOL 3 2.24%1.654 0.0-4.0
GERD-QOL 4 2.10%£1.629 0.0-4.0
GERD-QOL 5 2.39£1.597 0.0-4.0
GERD-QOL 6 1.671.669 0.0-4.0
GERD-QOL 7 2.49+1.538 0.0-4.0
GERD-QOL 8 1.68£1.719 0.0-4.0
GERD-QOL 9 1.62+1.628 0.0-4.0
GERD-QOL 10 1.60%1.686 0.0-4.0
GERD-QOL 11 2.27+1.609 0.0-4.0
GERD-QOL 12 2.94+1.340 0.0-4.0
GERD-QOL 13 2.1541.633 0.0-4.0
GERD-QOL 14 2.16+1.683 0.0-4.0
GERD-QOL 15 1.2741.593 0.0-4.0
GERD-QOL 16 1.44+1.608 0.0-4.0

GERD-QOL: Gastroesophageal Reflux Disease Quality of Life Scale
Mean: Average, SD: Standard Deviation, Min: Minimum,
Max: Maximum

3.2. Construct Validity of the Gastroesophageal Reflux Disease
Quality of Life Scale

3.2.1. Confirmatory Factor Analysis

Confirmatory factor analysis was performed with the IBM
SPSS AMOS 22 program on the data set with 161 samples. In
the first stage, the first-degree CFA model consisting of latent
variables (4-factor dimension: DA, TE, DI, PW) and indicator
variables (expressions forming the factors/dimensions)
was created (Figure 1). In order to estimate the parameter
values of the non-metric latent variables, the factor in one
of the paths drawn from the latent variables to the indicator
(observed) variables should be equal to 1 or a value (usually
1) should be assigned to the variance of the latent variable
(23).
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Figure 1. 1st Degree CFA model with 4 sub-dimensions

In the second stage of the confirmatory factor analysis, the
maximum likelihood method was applied, which provides
reliable results even when the data is not normally distributed
in estimating the model and used in structural equation
models. By doing so, the aim was to estimate the variances
of DA, TE, DI, and PW (latent variables), the regression
coefficients for the paths drawn from the latent variables
to the observed variables, and parameters including the
errors of the observed variables. In order to improve the fit
indexes, a bilateral relationship was established between the
error terms of questions “GERD-QOL 5” and “GERD-QOL 107,
“GERD-QOL 11” and “GERD-QOL 12” in the GERD-QOL scale,
which had the highest modification index (fit index) values.
However, a relational addition was made between the
dimensions in order to determine the correlation expected
between the dimensions. The relationship between the
dimensions is shown in Figure 1.

In the final stage, the fit indexes were evaluated for the
first-degree CFA model developed with four dimensions.
Considering the results, it was determined that the four-
factor structure of the GERDQOL scale consisting of 16 items
fitted well in general.

Considering the fit values given in Table 2, the values for Chi-
square/degree of Freedom (x2/df), Incremental Fit Index
(IF1), Comparative Fit Index (CFl), Root Mean Square Error of
Approximation (RMSEA) and Standardized Root-Mean Square
Residual (SRMR) were good, while the values of Turker-Lewis
Index (TLI) were unacceptable (24-27). In general, it can be
said that the GERD-QOL scale was acceptable in terms of
goodness of fit index values.

Table 2. Fit indexes of CFA model

Index  GERD-QOL Good Fit Acceptable Fit Result
Fit Index

x2/df 1.903 0<x2/df<3 3<x2/df<5 Good Fit

GFI 0.860 0.95<GFI<1 0.90 < GFI<0.95 ::Ji:acceptable

IFI 0.911 095<IFI<1 0.90<IFI<0.95 Acceptable Fit

TL 0.886 0.95<TLI<1 0.90<TLI<0.95 Unacceptable

Fit

CFI 0.909 0.95<CFl<1 0.90<CFI<0.95 Good Fit

RMSEA  0.075 .00 < RMSEA 0.05< RMSEA < Acceptable Fit
<.05 0.08

SRMR  0.0684 .00 < SRMR 0.05< SRMR < Acceptable Fit
<.05 0.10

x2/df= Chi-square/degree of Freedom; GFI= Goodnessof Fit Index; IFl=
Incremental Fit Index; TLI= Turker-Lewis Index; |CFI= Comparative Fit index;
RMSEA= Root Mean Square Error of Approximation; SRMR= Standardized
Root-Mean Square Residual; GERD-QOL: Gastroesophageal Reflux Disease
Quality of Life Scale

3.2.2. Reliability Analysis

In the internal consistency analysis performed to determine
the reliability of the scale, Cronbach’s alpha value was
calculated. The Cronbach’s alpha values for the sub-
dimensions of the scale were between 0.694 and 0.882,
while this value was found to be 0.885 for the entire scale
(Table 3).

Table 3. Reliability of the scale and its sub-dimensions

Questions Item-Total Cronbach’s
Correlation Alpha
GERD-QOL2  0.367
GERD-QOL 4 0.553
GERD-QOL 5 0.618
Daily Activity GERD-QOL8  0.429
. . 0.791
Sub-Dimension GERD-QOL 10 0.517
GERD-QOL 11 0.632
GERD-QOL 12 0.484
GERD- GERD-QOL 13  0.557
QoL e e GERD-QOL3  0.417 0.885
Scale reatment EWECt cronqoL7  0.601 0.724
Sub-Dimension
GERD-QOL 14 0.570
Diet Sub GERD-QOL 1 0.479
tet Sub- GERD-QOL6  0.497 0.694
Dimension
GERD-QOL 9 0.601
Psychological GERD-QOL 15 0.606
Well-Being Sub- 0.882
k ) GERD-QOL 16 0.647
Dimension

GERD-QOL: Gastroesophageal Reflux Disease Quality of Life Scale

4. DISCUSSION

When a scale is translated into another language, items
should contain meaningful expressions in the language it
is translated into. The items should be simple and easy to
understand after translation. The use of terms and idioms
that the target population will have difficulty in understanding
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should be avoided. Three translation methods can be
used in the adaptation of a scale into another language.
These are back-translation, one-way translation and group
translation(19,28). In this study, the back-translation method
was used for the translation of the GERD-QOL scale into
Turkish.

Validity is “the ability to measure a characteristic that a
measuring tool aims to measure accurately without involving
any other characteristics”. As validity is required to be in line
with the purpose of a scale, it can vary depending on the
purpose, method of application, and the group to which it
is applied. The level of validity is determined by calculating
the validity coefficient, which has a value between — 1.0 and
+1.0. The higher the correlation coefficient, the better the
scale serves its purpose (17,20). There are many methods
such as content validity, criterion validity and construct
validity that can be used to ensure the validity of a scale. In
this study, the content validity and construct validity (CFA)
methods were used.

The values for all of the items in the GERD-QOL scale were
above the standard CVI value of 0.8. Therefore, it can be said
that content validity was achieved.

Construct validity is calculated in order to evaluate to what
extent the items on the valid scale can measure the desired
characteristic. There are four methods, namely factor analysis
(explanatory and confirmatory), comparison of contrast or
known groups, hypothesis testing, and multivariate-multi-
method matrix approach, that can be used to determine
construct validity (17,19,29). When developing a new scale,
explanatory factor analysis should be performed before
confirmatory factor analysis. Confirmatory factor analysis is
sufficient when adapting a scale from a foreign language to
Turkish (19). Thus, in this study, confirmatory factor analysis
was performed.

According to the data in the literature, the x2/df value should
be equal to or less than five to be acceptable. For a good
fit, the RMSA value should be equal to or less than 0.08, the
SRMR value should be less than 0.1, the CFl value should
be equal to or greater than 0.9, the IFI value should be 0.9
and, the Goodness of Fit Index (GFI) and TLI values should
be above 0.9 (18,19). In this study, the scale was acceptable
as the calculated CFA sub-dimensions were within the value
ranges proposed in the literature.

The GFI statistics in confirmatory factor analysis performed
for the purpose of construct validity should be at the
determined level to ensure the construct validity (19).

In accordance with the information in the literature and
considering the goodness of fit data in this study, it was
observed that the x2/df, IFI, CFl, RMSEA and SRMR values
were good, while the GFI and TLI values were not within the
acceptable limits (Table 2). In accordance with the goodness
of fit indexes, it was determined that the GERD-QOL scale
was acceptable and its structure with four factors containing
16 items had good fit.

Reliability is “the degree in which a measuring instrument
measures the variable it wants to measure with consistency
or the degree of how free the measurement results are
from errors” (17). In addition, it is the consistency of the
measurementvalue calculated in the repeated measurements
under the same conditions by using the same scale (20). A
scale with either no reliability or low reliability is considered
to have low scientific value (19).

Internal consistency is an indicator of the homogeneity of
the questions in a scale and whether or not they measure
the desired concept. The main view of internal consistency
is the assumption that all scale items, that are autonomously
developed to achieve a specific goal in a scale, are known and
have equal weights (17).

Cronbach’s alpha reliability coefficient is calculated to
determine whether the items are reliable in measuring the
same dimension (19,30). “It is a weighted standard change
average calculated by dividing the sum of the variances of
k items by the general variance in the scale”(17). As the
Cronbach’s alpha coefficient approaches 1, the internal
consistency of the items is higher. Furthermore, a coefficient
value between 0.6 and 0.7 indicates that the scale has
sufficient reliability level, while a coefficient value between
0.7 and 0.9 indicates that it has a high level of reliability (17).

Implications for Clinical Practice, the Gastroesophageal
Reflux (GER) is a chronic and recurrent disease(31). Lifestyle
change has great importance in the management of chronic
diseases. The care, training and consultancy services
provided by healthcare professionals for chronic diseases
that negatively affect quality of life are very important.
It is important to choose appropriate tools that measure
the health dimensions of patients’ private life to evaluate
health-related quality of life (32). The GERD-QOL scale is a
scale specific to GERD. Using a scale with proven validity and
reliability, it is possible to determine which dimension of
quality of life is particularly affected in patients with GERD
at the individual level. In line with the results obtained with
this scale, the needs of the individuals will be determined,
the right interventions can be made for these needs, and
the quality of life of patients can be improved by increasing
the quality of the care service provided. In addition, since
the GERD-QOL scale is short (16 items), it will provide the
advantage of easy application by nurses in the clinic. The scale
is simple for patients to understand and does not contain
medical terms. Patients can easily understand and answer
the scale questions. This scale is a useful and extensive tool
for nurses and another healthcare professionals to assess the
quality of life of patients with GERD.

The limitations of the study can be listed as only covering
GERD patients in the outpatient clinic, and not evaluating the
presence of comorbidities and effect of disease severity on
quality of life. It can also be said that collecting data through
face-to-face interviews may have increased the clarity of
some elements. Test-retest reliability could not be performed
because GER-QOL had measured the last week.
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5. CONCLUSIONS

In this study, the Cronbach’s alpha reliability coefficients of
the GERD-QOL scale and its sub-dimensions were calculated.
According to the results obtained, the Cronbach’s alpha
values were found to be 0.885 for the entire scale and
between 0.694 and 0.882 for the sub-dimensions. Based on
these results, all the items in the scale measure the same
characteristic. The characteristics measured by the GERD-
QOL scale are homogeneous, and thus, the GERD-QOL scale
is a reliable measurement tool.

When the results of the language equivalence, content
validity, internal consistency (Cronbach’s alpha reliability
coefficient) and construct validity (CFA) are evaluated as
a whole, it was concluded that the Turkish version of the
GERD-QOL scale is a reliable and valid scale that can be used
for patients with GERD.
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ABSTRACT

Objective: The aim of this study was to evaluate the mesial and distal seat widths and the buccal, lingual, and axial wall height values of
cavity preparations by measuring them with the help of a digital scanner.

Methods: In this study, 70 randomly selected students of 140 tooth preparations (mandibular molar and a maxillary molar cavities) of
phantom jaw models were evaluated. The prepared teeth were scanned with an intraoral scanner. The parameters used in the analysis were
the depth values of the buccal and lingual (or palatal) wall depth, the mesial and distal axial wall height, and the mesial and distal seat width
values. For main effects and interactions, two-way analysis of variance was used, and for multiple comparisons, Tukey’s test was used (p <
.05).

Results: No significant difference was found in the teeth according to cavity depth. However, a significant difference was found in the cavity
regions’ depths or widths. There was no difference between the total buccal (1.93 £ 0.01 mm) and lingual (1.91 + 0.32 mm) depth values.
There was no difference between the total mesial (1.51 £ 0.27 mm) and distal (1.41 £ 0.26 mm) seat width values. There was no difference
between the total mesial (1.11 + 0.35 mm) and distal (1.21 + 0.27 mm) axial wall height values.

Conclusion: It was observed that the students had more difficulty in the distal region of the tooth than in the mesial region. Digital methods

in preclinical education can provide objective results in the evaluation of cavity preparations.

Keywords: Digital dentistry, tooth preparation, cavity depth, operative dentistry

1. INTRODUCTION

In dental education, students are provided with preclinical
practical applications to achieve and develop their basic
dental skills (1). This process includes a series of progressive
stages, starting with the theoretical course and then
progressing to preclinical simulation through to the clinical
phase process (2). Phantom jaw models used in preclinical
applications provide the opportunity to learn appropriate
ergonomic working conditions and to practice the appropriate
use of hand tools, such as mirrors and probes (3). Before
treating the real patient in the clinic, the student is taught
in preclinical practical lessons, using artificial or extracted
natural teeth. For this reason, it is desired that the preclinical
education of dental students who will treat patients the
clinics should already include individual patient care (1). One
of the important components of preclinical dental education
is restorative dentistry. The practice of restorative dentistry
enables students to acquire and develop manual dexterity
and learn about the clinical aspects of restoration of carious
or defective teeth (4).

One of the most important skills for dentists is replacing
the diseased tooth structure. This skill is the main focus of
undergraduate operative dentistry courses. For this reason,
among the main objectives of undergraduate operative
dentistry education, the education of students on making
cavity preparations in teeth is important (5). The restoration
should protect the remaining tooth structure, as well as
create the lost tooth structure. This varies depending on the
type of restoration and the material. It isimportant to protect
the existing tooth structure, not to remove the healthy tooth
structure unnecessarily, to preserve the vitality of the pulp,
and to ensure retention form (6). Before going to the clinic,
preclinical practice laboratories offer dental students the
opportunity to learn the basic skills of operative dentistry
(2). Depth perception is an important requirement in dental
practice, and it is necessary not only to perceive that surfaces
are at different depths but also to accurately estimate the
depth within a three-dimensional object (7).
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Digitization in dentistry is a popular and expanding field,
especially for the computer-aided design or computer-aided
manufacture of dental restorations and devices (8). In particular,
the general trend in this regard has affected laboratory practices
and clinical approaches, both in computer technology and
developments in industrial fields. New digital techniques will
require the development of new training methods and the
implementation of existing treatment protocols. The high
reliability of the evaluation process regarding the performance
of dental students in terms of feedback on their mistakes is
essential (9). Computer-based technologies offer an opportunity
toincrease quality management, not only related to standardized
restoration production, but also to the optimization of clinical
procedures. Computer-based software ensures high processing
quality and efficiency. It analyzes the examined profile (region)
by scanning the full 360-degree inspection area, thus providing
a comprehensive evaluation. As the parameters examined are
adjustable, the intended restoration design and restorative
materials can be taken into account (10).

Asaresult of the evaluations, the examination of the cavity depth
values prepared by the dental students and measurement with
the help of digital software can provide more reliable results.
Therefore, the aim of this study was to evaluate the cavity depth
values and mesial and distal seat width values, as well as the
buccal, lingual, and axial wall height values measured with
the help of a digital scanner. The null hypotheses of this study
were as follows: (1) There is no significant difference between
the mesial and distal seat width values and the buccal, lingual,
and axial wall height values of the different tooth regions. (2)
There was no significant difference between the depth values
examined for different teeth.

2. METHODS

In this study, cavity preparations prepared by second-year
dental students in phantom jaw models under practical
exam conditions were used. Ethical approval for the study
was obtained from the Necmettin Erbakan University,
Faculty of Dentistry, Non-Pharmaceutical and Medical Device
Ethics Committee (24.11.2022/221). Attention was paid to
ensuring that the phantom jaw models used by the dental
students were standard and of the same brand (Fuji, Piramit
Dental, Turkiye). Cavity preparations made in phantom jaw
models of 70 dental students participating in the study
were examined. A total of 140 phantom teeth with MOD
cavities were examined (right mandibular first molar and left
mandibular first molar). Then, the teeth were scanned with
anintraoral scanner 3Shape TRIOS (Copenhagen K, Denmark).
The digitized models were transferred to the 3Shape 3D
Viewer (Copenhagen K, Denmark) program in Standard
Tessellation Language (STL) format, and three-dimensional
measurements were made (Figure 1). The parameters used
in the analysis are the depth values of the buccal, lingual, or
palatal walls, axial wall height, and mesial and distal gingival
seat width values (Figure 2 and Figure 3). In line with these
parameters, it was determined that the occlusal depth was
2 mm, the axial wall height was 1 mm, and the gingival

seat widths were 1.5 mm (11). In addition, according to the
prepared teeth, regions were classified as upper and lower
molar teeth. Digital measurements of the cavity preparations
were made by two observers independently of each other.

Figure 1. a: Scanned sample lower molar tooth b: Scanned sample
upper molar tooth

Figure 2. Digital measurements of the sample upper molar teeth
from different directions

Figure 3. Digital measurements of the sample lower molar teeth
from different directions
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Statistical Analysis

The IBM SPSS Statistics for Windows (Version 23.0. Armonk,
NY: USA) package program was used to perform the statistical
analysis. Upon examination of the compliance of the data with
the normal distribution, the decision was made by considering
the Kolmogorov-Smirnov test, as well as the skewness and
kurtosis values. The two-way analysis of variance was used
for the depth or width of the interaction between the factors
(region xtooth). If the interaction between region and tooth
was not significant, the depth or width values of the analyzed
variables on the main effects were evaluated by examining the
total values (if the main effect was significant). The Bonferroni
test was used to compare the main effects. Tukey’s test was
used for multiple comparisons. Partial eta squared (n?) values
are a statistical measure used to rank the effect of independent
variables on dependent variables. The effect of region, tooth,
and interactions on the dependent variable was also shown
with partial eta squared. It was used to show the level of the
main effect or the effect of the interaction on the dependent
variable. The significance level of difference was set at p <.05.

3. RESULTS

The main effects and interactions of the investigated parameters
are shown in Table 1. Descriptive values (mean + standard
deviation) are shown in Table 2. According to the two-way
ANOVA results, no significant differences were found between
the teeth according to the examined cavity depth or width (p =
.466), although there was no difference between the lower and
upper teeth (Table 2). However, it was determined that there
were significant differences in the cavity regions according to
the cavity depth or width (p < .001). There was no difference
between the total buccal (1.93 + 0.01 mm) and lingual (1.91 +
0.32 mm) depth values (p = .069). There was also no difference
between the total mesial (1.51 + 0.27 mm) and distal (1.41 +
0.26 mm) seat width values (p = .069). In addition, there were
no differences between the total mesial (1.11 + 0.35 mm) and
distal (1.21 + 0.27 mm) axial wall height values (p = .086).

When the agreement between the observers was examined
without any discrimination, the ICC value was found to be
0.995 (p < .001). The correlation values obtained ranged
between 0.991 and 0.998 when tooth separation was made,
and the obtained values were statistically significant (p < .001).
The correlation value was high and statistically significant, the
analysis was performed by taking the average values of the
observers’ measurements (Table 3).

Table 1. Two-way ANOVA results for parameters (main effects and
interaction)

Typell Mean Partial

Source Sum of
Square Eta Squared

Squares
region 0.048 1 0.048 0.533 .466 .001
tooth 81.947 5 16.389 183.345 <.001 .525
region x
tooth 0.345 5 0.069 0772 570 .005

R Squared = .527 (Adjusted R Squared = .520)

Table 2. Means and standard deviations for region and teeth. The
total data in the column indicates the teeth, and the total data in the
row indicates the region

Region 36 16 Total

B 1.95+0.25 1.90+0.36 1.93+0.31°
L 1.8840.23 1.9340.39 1.9140.32°
MB 1.49+0.28 1.53+0.26 1.51+0.27°
MA 1.10+0.36 1.13+£0.35 1.1140.35°
DB 1.42+0.26 1.40+0.25 1.41+0.26°
DA 1.1940.24 1.23+0.29 1.21+0.27°
Total 1.50 £+ 0.42* 1.52 + 0.44* 1.51+0.43

B:Buccal, L:Lingual, MB: Mesial gingival seat width, MA: Mesial axial wall
height DB: Distal gingival seat width DA: Distal axial wall height
Different lower letters represent statistically significant differences in
column. Different capital letters represent statistically significant differences
in colum in row. There is no difference between the same letter.

Table 3. ICC results

ICC (%95 Cl) p

36-B 0.992 (0.987 - 0.995) <.001
36-L 0.991 (0.986 — 0.994) <.001
36-MB 0.991 (0.985 - 0.994) <.001
36-MA 0.997 (0.995 - 0.998) <.001
36-DB 0.995 (0.991 -0.997) <.001
36-DA 0.995 (0.993 - 0.997) <.001
16-B 0.944 (0.911 - 0.965) <.001
16-L 0.998 (0.996 - 0.999) <.001
16-MB 0.994 (0.991-0.997) <.001
16-MA 0.995 (0.992 - 0.997) <.001
16-DB 0.996 (0.993 - 0.997) <.001
16-DA 0.998 (0.997 - 0.999) <.001
Total 0.995 (0.994 - 0.995) <.001
B:Buccal. L:Lingual. MB: Mesial gingival seat width. MA: Mesial axial wall
height

DB: Distal gingival seat width DA: Distal axial wall height

4. DISCUSSION

In this study, the mesial and distal seat width, buccal and
lingual depth, and mesial and distal axial wall heights of the
lower and upper molar cavity preparations were prepared in
a preclinical laboratory. The prepared teeth were measured
and evaluated with the help of digital software. In this study,
the evaluation of Class Il cavity preparations was based on
the parameters used in the previous study (11). The reasons
for using these criteria for evaluation are based on their
clinical significance.

Previous study should be stated that the use of amalgam in
dental restorations is decreasing over the years amalgam’s
cost, durability and ease of manipulation have persuaded
many dentists to continue to use it as their first choice
for restoring posterior teeth (12). Amalgam restorations
require mechanical retention, and therefore cavity design
is essential for retention and resistance forms (11). Cavity
forms prepared in the teeth include the preservation of
the remaining tooth structure. However, with increasing
cavity depth, the remaining dentin thickness may decrease,
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resulting in approaching the pulp of the tooth (13). Therefore,
accurate measurement of cavity depth is an important factor
for evaluation. Preclinical dental education contributes
greatly to the clinical practice of dental students. Preclinical
laboratories in operative dentistry play an important role
in the early development of psychomotor skills in dental
students (11). With the increasing innovations in dentistry,
it is necessary to train dental students to be fully equipped.
Using approaches that help the students plan, analyze, and
evaluate their work is an important part of learning (14).
However, the performance results of preclinical applications
cannot be directly correlated with clinical practice (15). The
teeth used in this study consisted of plastic teeth used in
phantom jaw models. Since this is not similar to the natural
tooth structure, it cannot be attributed to the cavity depth
to be created in the natural tooth, but it can provide an idea
during the cavity preparation stage.

The null hypothesis of our study was that there is no significant
difference between the buccal, lingual, and axial walls of
the different tooth regions, the cavity depth values, and
the mesial and distal seat width values, and it was rejected.
Differences were detected in cavity preparations according to
region. The buccal depth of the cavity was found to be closer
when compared with the lingual depth of the cavity, which
was measured at values closer to the cavity depth values.
The fact that the students had a more comfortable viewing
angle in the buccal region of the cavity in the phantom jaw
model may have played a role in this situation. However,
no feedback was received from the students in this study,
which constitutes a limitation to the research. The fact that
the mesial seat width and mesial axial height of the lower
molar tooth were closer to the desired values than the distal
seat width and distal axial height indicates that the students
experience difficulty in the distal region (axial and gingival).
This may be because they cannot fully apply indirect working
principles yet. When the cavity depth or width of the lower
and upper molars were evaluated (main effects), they were
found to be similar. Based on these findings, our study’s null
hypothesis (2) was accepted. The prepared teeth were not
found to be cavity depth or width significantly different,
independent of the jaw.

Cavity preparation is an important skill for all dental students
to acquire. Students may not understand the instructors’
judgments and may think that bias exists (16). In dental
education, cavity preparations are evaluated subjectively
using the visual method. However, visual assessment
cannot objectively inform students or evaluate the precise
parameters of tooth structure removal to achieve optimal
preparation (17). Evaluation of cavity preparation with
digital devices may help students to be more objective in
their feedback. In this study, as a result of the observers’
evaluation of the values measured in the cavity, it was found
that the interobserver agreement was high. With digital
measurements, evaluation is possible and reliable under
certain conditions (18). It has been suggested that digital
working models offer advantages, such as storage feasibility,
ease of retrieval of information, ease of transfer as needed,

potentially equal or better diagnostic capabilities, and sending
virtual images for reference or immediate consultation (19).
Previous research has shown that digital measurements
gave more accurate results than manual measurements
because digital measurement shows a three-dimensional
view, allowing for better positioning of reference points and
involves measuring diameters and distances along selected
planes (20). Therefore, three-dimensional digital scanning
and measurement have been found to be reliable (6). In our
study, three-dimensional digital scanning and measurement
methods were used to achieve more reliable results and
standardization. However, these systems may also have
disadvantages, such as scanner-related design issues and the
inability to measure certain regions exactly (16). In addition,
a cavity preparation evaluation software system for dentistry
was reported to be in development (21).

This study has some limitations. For example, clinical
situations could not be simulated because students prepared
artificial teeth in a preclinical laboratory. Clinical dentistry
study is significantly more difficult than preclinical study due
to changes in tongue and cheek factors, saliva, and patient-
related factors. These factors that make clinical work difficult
for dental students are absent from preclinical education.
In addition, the shape of caries is most likely to determine
the shape of the cavity in clinical conditions. Therefore,
different teeth and different cavity preparations may also be
investigated in future studies. If the same scanner model and
certain standardizations are provided, a multicenter study
can be done to express the importance of preclinical practice
well. According to the findings from this study, although the
results seem promising, several dental faculties in different
cities can be included. In this study, student preparations
were randomly selected while obtaining data, and it is not
known how many points the included models received as a
result of the evaluation. In addition, the students’ scores and
the digital assessments of the preparations can be compared
in future studies.

5. CONCLUSION

As a result of the findings of this study, the cavity depth and
seat width values of the teeth in cavity preparations were
within acceptable limits. However, it was observed that the
students had more difficulty in the distal region of the tooth
than in the mesial region. More practical training is required
with indirect working and working positions in dentistry
education. The preparation of students with different teeth
should be investigated in future studies. Digital methods in
preclinical education can provide objective results in the
evaluation of cavity preparations.

Funding: The author(s) received no financial support for the
research.

Conflicts of interest: The authors declare that they have no conflict
of interest.

Ethical Approval: This study was approved by Ethics Committee
of Necmettin Erbakan  University, Faculty of Dentistry,

Clin Exp Health Sci 2024; 14: 102-106

DOI: 10.33808/clinexphealthsci.1217533



Digital Evaluation of the Cavity Preparations of Dental Students

| Original Article |

Non-Pharmaceutical and Medical

Device Ethics Committee

(24.11.2022/221).

Peer-review: Externally peer-reviewed.

Author Contributions:

Research idea: ML.F., H.Y.G.

Design of the study: M.F., H.Y.G.

Acquisition of data for the study: M.F., H.Y.G.

Analysis of data for the study: M.F., H.Y.G.

Interpretation of data for the study: M.F., H.Y.G.

Drafting the manuscript: M.F., H.Y.G.

Revising it critically for important intellectual content: M.F., H.Y.G.
Final approval of the version to be published: M.F., H.Y.G.

REFERENCES

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

Malau-Aduli BS, Lee A, Alele F, Adu M, Drovandi A, Jones
K. Preclinical to clinical transition experiences of dental
students at an Australian Regional University. Eur J Dent Educ
2022;26:182-196. DOI: 10.1111/eje.12687.

Khattak O, Ganji KK, Igbal A, Alonazi M, Algarni H, Alsharari T.
Educational videos as an adjunct learning tool in pre-clinical
operative dentistry-A randomized control trial. Healthcare
(Basel) 2022;10:178. DOI: 10.3390/healthcare10020178.
Ozveren N, Baltaci E, Sevinc B. Evaluation of dental students’
knowledge and opinion about learning with virtual reality. Eur
Ann Dent Sci 2021;48:14-16. DOI: 10.52037/eads.2021.0026.
Kerim Ayar M. Relationship between students’ performance
on weekly task assessments and final practical exam at the
preclinical restorative dentistry course. Eur Res J 2019;5:607—
612. DOI: 10.18621/eurj.400696.

Nassar HM, Tekian A. Computer simulation and virtual reality
in undergraduate operative and restorative dental education:
A critical review. J Dent Educ 2020;84:812-829. DOI: 10.1002/
jdd.12138.

Guven ME, Inal H. Digital evaluation of total occlusal
convergence and margin widths of tooth preparations for
metal ceramic crowns by dental students. Neu Dent J 2022;4:
67-72. DOI: 10.51122/neudent;j.2022.44

Dimitrijevic T, Kahler B, Evans G, Collins M, Moule A. Depth
and distance perception of dentists and dental students. Oper
Dent 2011;36:467-477. DOI: 10.2341/10-290-L.

Schlenz MA, Michel K, Wegner K, Schmidt A, Rehmann P,
Wostmann B. Undergraduate dental students’ perspective
on the implementation of digital dentistry in the preclinical
curriculum: A questionnaire survey. BMC Oral Health
2020;20:78. DOI: 10.1186/s12903.020.01071-0.

Zitzmann NU, Kovaltschuk |, Lenherr P, Dedem P, Joda T. Dental
students’ perceptions of digital and conventional impression
techniques: A randomized controlled trial. J Dent Educ
2017;81:1227-1232. DOI: 10.21815/JDE.017.081.

(10]

(11]

(12]

(13]

(14]

(15]

(16]

[17]

(18]

(19]

(20]

(21]

Schubert O, Erdelt KJ, Tittenhofer R, Hajté J, Bergmann A,
Guth JF. Influence of intraoral scanning on the quality of
preparations for all-ceramic single crowns. Clin Oral Investig
2020;24(12):4511. DOI:10.1007/s00784.020.03316-2

Satwik A, Neelakantan P. Quality of class 1 cavity preparations
performed by preclinical students with and without
magnifying loupes — Oral Health Group. 2016. https://
www.oralhealthgroup.com/features/quality-class-ii-cavity-
preparations-performed-preclinical-students-without-
magnifying-loupes/(Accessed: 27th November 2022)

Bharti R, Wadhwani KK, Tikku AP, Chandra A. Dental amalgam:
An update.) Conserv Dent 2010;13(4):204. DOI: 10.4103/0972-
0707.73380

Wisithphrom K, Murray PE, About |, Windsor LJ. Interactions
between cavity preparation and restoration events and their
effects on pulp vitality. Int J Periodontics Restorative Dent
2006;26:596-605. PMID: 17243333.

Giuliani M, Lajolo C, Clemente L, Querqui A, Viotti R, Boari
A, Miani CM. Is manual dexterity essential in the selection of
dental students? Br Dent J 2007;203:149-155. DOI: 10.1038/
bdj.2007.688.

Alrahabi M, Zafar MS, Ahmed N. Effects of handpiece speed
on the performance of undergraduate dental students in
preclinical training. J Taibah Univ Med Sci 2015;10: 50-55.
DOI: 10.1016/j.jtumed.2014.12.005.

Zou H, Jin' S, Sun J, Dai Y. A cavity preparation evaluation
system in the skill assessment of dental students. )J
Dent Educ 2016;80:930-937. DOI: 10.1002/j.0022-
0337.2016.80.8.tb06173.x

Kim YK, Kim JH, Jeong Y, Yun MJ, Lee H. Comparison of digital
and conventional assessment methods for a single tooth
preparation and educational satisfaction. Eur J Dent Educ.
2023;27(2):262-270. doi:10.1111/eje.12799.

Okurama S, Tanimoto H, Yasuo K, Iwata N, Yoshikawa K,
Yamamoto K. Study on evaluation of cavity preparation using
non-contact high-speed 3-D shape measuring device. ODEP
2021;1:77-187. DOI: 10.11471/0dep.2021-011.
Jiménez-Gayosso Sl, Lara-Carrillo E, Lopez-Gonzélez S, Medina-
Solis CE, Scougall-Vilchis RJ, Hernandez-Martinez CT, Colomé-
Ruiz GE, Escoffié-Ramirez M. Difference between manual
and digital measurements of dental arches of orthodontic
patients. Medicine (Baltimore) 2018;97:€10887. DOI: 10.1097/
MD.000.000.0000010887.

Kiviahde H, Bukovac L, Jussila P, Pesonen P, Sipila K,
Raustia A, Pirttiniemi P. Inter-arch digital model vs. manual
cast measurements: Accuracy and reliability. Cranio.
2018;36(4):222-227. DOI: 10.1080/08869.634.2017.1344811.
Wang D, Zhao S, Li T, Zhang Y, Wang X. Preliminary evaluation of
a virtual reality dental simulation system on drilling operation.
Biomed Mater Eng. 2015;26 Suppl 1:747-756. DOI: 10.3233/
BME-151366.

How to cite this article: Fidan M, E, Gonder HY. Digital Evaluation of the Depth and Width of Upper and Lower Molar Cavity Preparations
of Dental Students. Clin Exp Health Sci 2024; 14: 102-106. DOI: 10.33808/clinexphealthsci.1217533

Clin Exp Health Sci 2024; 14: 102-106

106

DOI: 10.33808/clinexphealthsci.1217533



R Clinical and Experimental

Health Sciences p ———————————————————————

The Effect of Structured Education on Nurses’ Ventrogluteal

Injection Knowledge and Skills

Aynur Kaynar Simsek™®, Giilten Karahan Ukuroglu?

, Nazli Cayli?

, Sule Ecevit Alpar?!

! Marmara University, Faculty of Health Sciences, Department of Nursing, istanbul, Tiirkiye.

2Medicana Hospital, Atasehir, istanbul, Tiirkiye.

Correspondence Author: Aynur Kaynar Simsek
E-mail: aynurkaynarsimsek@hotmail.com

Received: 14/12/2022 Accepted: 09.01.2024

-

ABSTRACT

their ventrogluteal site preference for intramuscular injection.

-

Objective: For a safe intramuscular injection, it is essential to provide nurses with knowledge and skills for using the ventrogluteal site. This
study was conducted to determine the effect of structured education on the knowledge and skills of nurses on ventrogluteal injection and

Methods: The study was carried out between February and December 2021. The sample consisted of 81 nurses. While training was given
to the experimental group (n=46), no training was provided for the control group (n=35). The data were collected using the Information
Form, Determination Form of First-Choice Site for Intramuscular Injection, Knowledge Level Form for Ventrogluteal Injection Administration,
Ventrogluteal Injection Skill Checklist, and Observation Form for Determining the Choice Site for Intramuscular Injection.

Results: The experimental group’s follow-up test rates of choosing the ventrogluteal site for intramuscular injection were found to be higher
than those of the control group. Besides, In the follow-up data, the knowledge and skill scores of the experimental group for administering
injections into the ventrogluteal site were found to be higher than those of the control group (p<0.05).

Conclusions: Structured education for intramuscular injection into the ventrogluteal site was an effective method to increase the nurses’
knowledge and skills on ventrogluteal injection and the rate of use of the ventrogluteal site.

Keywords: Intramuscular injection, gluteal region, patient safety, education

1. INTRODUCTION

Intramuscular (IM) injection administrations were introduced
in nursing practices in the early 1960s. Today, IM injections are
among the most frequently administered nursing practices (1,2).
Unsafe injection administrations cause severe complications
and increase patient morbidity and mortality (3,4). Therefore,
to define safe injection practices, nurses have investigated IM
injection complications, preferred injection sites, procedures to
reduce injection-related pain and injection techniques since the
early 1970s (2). According to the results of previous studies, it is
known that the most important determinant of a safe injection
is selecting the injection site (5-7).

The site chosen for injection is required to be away from
nerves, vessels and bone structures, the target muscle tissue
is required to be of a thickness suitable for injection, and
the subcutaneous tissue needs to be thin enough to allow
access to the muscle tissue. Recent studies have reported
that nurses select the dorsogluteal (DG) site as their first
choice for IM injection (8-10). Nevertheless, it has been
recommended to choose a site safer than the DG site for
IM injection due to reasons such as that the anatomical
structure of the sciatic nerve is different from what is known
(the proximal part of the nerve lies closer to the head

and is approximately in the midline of a line drawn in the
ischial tuberosity with the great thoracic) (4), the majority
of injections that are considered to be IM injections are
actually made into the subcutaneous tissue (7), and the
subcutaneous tissue is thick enough to prevent reaching the
target muscle (6). As a result, the DG site is recommended to
be avoided as the first choice (4,5,11). In the selection of the
injection site, instead of DG, it is recommended to use the
ventrogluteal (VG) site where large bony prominences are
present, which is farther from the sciatic nerve (12), major
blood vessels and where subcutaneous fat tissue is thinner
(2,9). The usage rates of the VG site have been reported
as 18% (13), 8.3% (9), and 7.4% (14,15) whereas the usage
rates of the DG site have been reported as 64% (13), 85.4%
(9) and 76.5% (14). As it may be understood from all these
results, the DG site continues to be used as the first choice
despite its high potential risk and the changing knowledge
in the literature. The rates of using the VG site, which is a
safe site, are quite low. Milutinovic et al. (9), and Arslan and
Ozden (13) concluded that nurses still prefer the DG site
since they do not have sufficient knowledge regarding the
individual elements of the application of IM injections into
the ventrogluteal site, like locating the injection site by using
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the V method or the G method. It was reported that the
majority of nurses gave wrong answers to statements about
the choice of injection site (80%) (13), in which age groups
the VG site should be used (84.1%) and what kind of drugs
should be administered to which site (74.9%) (15), and the
researchers concluded that nurses should be trained on this
issue (13,15). Salami et al. (16) reported that 14.0% of drug
administration errors due to route errors were made during
intramuscular drug administration.

Considering all these data, for safe intramuscular injections
withinthe scope of patient safety, itisanimportant requirement
to meet nurses’ knowledge and skill needs regarding the use of
the VG site and increase the rate of using the VG site.

This study was carried out to determine the effect of
structured education on the knowledge and skills of nurses
on VG injection and their preference for the VG site for
intramuscular injection.

2. METHODS

2.1. Ethics Approval

Ethics committee approval and institution approval was
obtained (Decision no 09.2019.161, dated 09.2019). The
participants were informed about the purpose of the
study, and their written consent was obtained. In the
implementation of the research process, the World Medical
Association (WMA) — Ethical Principles for Medical Research
Involving Human Subjects were adhered to.

2.2. Design, Sample, and Setting

This study was conducted using a pretest-posttest
randomized-controlled trial design and was carried out
between February and December 2021.

The population included nurses working in a private
university hospital. The sample consisted of those among
this population who met the inclusion criteria (having at least
one year of experience working in clinics where adult patients
are cared for) and agreed to participate. The required sample
size for the study was calculated by performing a power
analysis. Based on the study by Amanak (17), the sample size
was calculated to be 30 individuals in each group considering
the effect size of 0.4, a confidence interval of 95%, and a
test power of 95%. Considering the possibility of data loss,
each group was planned to consist of 60 people. To create
the sample, clinics that provide care for adult patients were
determined. For the homogeneous distribution of the internal
and surgical clinics in the experimental and control groups,
the clinics were divided into two groups surgical and internal
clinics. Among these groups, the clinics to be included in the
experimental and control groups were determined by the
randomization method. To prevent interaction between the
participants, it was ensured that all nurses in the same clinic
were assigned to the same group. As a result, 60 nurses were
assigned to the experimental group, and 52 nurses were
assigned to the control group (Figure 1).

‘ Assessed for eligibility ‘

Excluded (n=149)

[0 Not meeting inclusion
criteria (n=126)

0 Declined to participate

i

Randomized (n=112)

+

Experimental group

Allocated to intervention (n=60)
¥

Lost to follow-up (left the hospital

after training) (n=4) Discontinued

intervention (failure to participate

in training) (n=10)

!

Control group

Allocated to intervention (n=52)
*

Lost to follow-up (left the

hospital) (n=9) Discontinued

intervention (failure to participate

in the skill observation sessions)

(n=8)

Allocation

Follow-Up

v
Analyzed (n=46)
[0 Excluded from analysis (n=0)

v
Analyzed (n= 35)

0 Excluded from analvsis (n=0}
'y +

‘When the performing IM
injections 13 nurses could be
observed

Analysis

‘When the performing IM injections
23 nurses could be observed

Figure 1. CONSORT diagram of the study

2.3. Study Questions

Does structured education on administering injections into
the VG site increase the knowledge and skill levels of nurses
for the use of the VG site?

Does structured education on administering injections into
the VG site increase the use of the VG site?

2.4. Instruments

Data were obtained with an Information form, a
Determination form of the first-choice site for IM injection,
a Knowledge level form for VG injection administration,
a VG injection skill checklist, and an Observation form for
determining the choice site for IM injection.

Knowledge level forms for VG injection administration and
VG injection skill checklist were submitted to three nurses,
who are professors in nursing, and two clinical nurses in the
hospital. After making necessary arrangements in line with
the feedback that was received from these experts, the
forms were finalized.

2.4.1. Information Form

The form consisted of six questions aiming to determine the
demographic data of the participants.

2.4.2. Determination Form of First-Choice Site for IM
Injection

The form consisted of seven questions aiming to determine
the participants’ use of the VG site and the sites they
preferred in IM injection administration. In this form, there
are questions about specifying the first preferred IM injection
site and marking the first preferred site on a figure.
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2.4.3. Knowledge Level Form for VG Injection Administration

This form, prepared to determine the participants’ level of
knowledge on VG injection, consisted of 28 statements that
could be marked as “true” or “false.” There were a total of
16 correct statements and 12 false statements. Each right
answer was scored as 1 point, and each wrong answer was
scored as 0 points, while the lowest and highest scores that
could be obtained on the form were 0 and 28. The response
time was 20 minutes. Form was prepared by reviewing the
literature (10,14,18).

2.4.4. VG Injection Skill Checklist

The checklist consisted of 19 process steps aiming to evaluate
the participants’ ability to administer IM injection into the VG
site. The lowest and highest scores that could be obtained
on the checklist were 0 and 19. The form was prepared by
reviewing the literature (10,14,18).

2.4.5. Observation Form for Determining The Choice Site for
IM Injection

The form was prepared to determine the site chosen by the
participants during their clinical applications of IM injection.
In the form, the observer was asked to mark one of the two
options; the nurse chose the VG region or not chose the VG
region for IM injection.

2.5. Implementation

First interview the information form, the determination form
of first-choice site for IM injection and the knowledge level
form for VG injection administration were applied (pretest).
One week after the first interview the participants who filled
out the forms were invited for skill observations on scheduled
dates. Skill observations were made in three sessions on three
different days, with a maximum of 20 people per session. The
participants were asked to administer an IM drug into the VG
site on a manikin. In the meantime, they were evaluated with
the VG injection skill checklist (pretest). The same researcher
made all skill observations.

While collecting pretest data the participants were informed
that they would be observed in the clinic during IM injection
administrations in terms of selecting injection sites. However,
they were not told when and by whom the observation
would be made.

Following the pretest data collection, the participants
included in the experimental group were given an invitation
with the date and time they were going to attend the
education program (two weeks after the firstinterview). The
material of the education program was prepared in Microsoft
PowerPoint and supported by images and videos taken by
the researcher. The educational content covered the topics

of IM injection, IM injection sites, selection of the VG site,
administration method of injection into the VG site, and
pre-and post-procedure evaluation methods in injection. In
terms of the conformity of the education content, opinions
were obtained from five experts in relevant fields. The
education program was held on three different days, two
sessions per day, for six sessions. A checklist was also used
to ensure that all components of the education program
were provided in each education session. Each participant
in the experimental group attended the education program
once. Each session included 10-12 participants, and it lasted
40 minutes in total. Following the education program,
the knowledge level form for IM injection administration
(posttest) was applied. Then, the participants were asked
to perform injection administration into the VG site on a
manikin. These injection administration practices of the
participants were evaluated with the VG injection skill
checklist (posttest).

The IM site selections of the participants in both groups
were determined by observing them with the observation
form for determining the choice site for IM injection four
weeks after their first interview. It was aimed to observe
each participant once while they were performing IM
injections. For this purpose, observations were made by
visiting clinics at three different treatment hours (single-
blind). Since no drug required IM injection in the treatment
of the patients of some participants, or the BMI of their
patient was not suitable for injection into the VG site (3
patients in the experimental group and 2 patients in the
control group, BMI>25 kg/m?), only 23 nurses could be
observed in the experimental group, and 13 nurses could
be observed in the control group.

Sixteen weeks after the first interview, all participants
were asked to fill the knowledge level form for IM injection
administration into the VG Site (follow-up test) and the
determination form of first-choice site for IM injection
(follow-up test). Following the filling of the forms (after one
week), the participants were invited for skill observations,
and their IM injections administered into the VG site were
evaluated using the VG injection skill checklist (follow-up
test) (Figure 2.)

In the literature, it is reported that at least three weeks
should pass for the development of behavior change after
the education aimed at gaining skills. The time required to
measure the permanence of knowledge has been reported
as 3-6 months (19,20). For this purpose, in this study, IM
injection skill was assessed four weeks after the education
and knowledge of IM injection at VG Site sixteen weeks after
the education.

After the data collection process was completed, training was
given to the nurses in the control group in order to ensure
equal opportunity.
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First Interview (n:52)

- Information Form
- Determination Form of First- choice Site for
IM Injection (pre-test)

- Knowledge Level Form for VG Injection
Administration (pre-test)

First Interview (n: 60)
- Information Form
- Determination Form of First- choice Site for
IM Injection (pre-test)
- Knowledge Level Form for VG Injection
Administration (pre-test)

1 week after the first interview (n:35)
Evaluation of the skill of IM Injection into the

- VG Injection Skill Checklist (pre-test)

No attempts

4 weeks after the first interview (n:13)
Observation of Selection of IM Site in clinic;

- Observation Form for Determining the choice
Site for M Injection

1 week after the first interview (n:60)

Evaluation of the skill of IM Injection into the
VG Site;
- VG Injection Skill Checklist (pre-test)

2 weeks after the first interview
Training Session (n:46)

Structured Training for Injection Administration
into the VG Site;

- Knowledge Level Form for VG Injection
Administration (post-test)

- VG Injection Skill Checklist (post-test)

4 weeks after the first interview (n:23) ]
Observation of Selection of IM Site in clinic;

- Observation Form for Determining the choice Site
for IM Injection i

16 weeks after the first interview (n:35)
Application of forms;

- Determination Form of First- choice Site for
IM Injection (follow-up test),

-Knowledge Level Form for VG Injection
Administration (follow-up test)

17 weeks after the first interview (n:35)
Evaluation of IM injection skill;
- VG Injection Skill Checklist (follow-up test)

16 weeks after the first interview (n:46)
Application of forms;

- Determination Form of First- choice Site for IM
Injection (follow-up test),

- Knowledge Level Form for VG Injection
Administration (follow-up test)

17 weeks after the first interview (n:46)
Evaluation of IM injection skill;
- VG Injection Skill Checklist (follow-up test)

Figure 2. Flowchart of the research

Table 1. Demographic characteristics of the groups

2.6. Data Analysis

Descriptive statistical methods (percentage, mean, standard
deviation) were used while analyzing the data obtained
in the study. Pearson’s Chi-Squared test was used for
the categorical variables between the two groups. In the
intergroup comparisons, the Mann-Whitney U test was used
for the non-normally distributed data. Wilcoxon signed-rank
test was used for the intragroup comparisons, and Friedman
F-test for repeated measures was utilized for more than two
groups.

2.7. Limitations

Besides, failure to observe all nurses in the groups during the
clinical observation (since there was no IM injection in the
treatment) is one of the limitations of this study.

3. RESULTS

Table 1 shows the demographic characteristics of the individuals
participating in the study. When the experimental group and the
control group were compared in terms of features that would
affect the data of the study, no significant difference was found
between the two groups (p>0.05) (Table 1).

Experimental Test statistics P

Control group (n:35)

Results group (n:46)
n (%) )

Age Mean (+SD) 23.22(+4.23) 24.67(+1.90) 606.0* 0.052

Gender Female 35 76.1 26 743 0.035** 1.000
Male 11 23.9 9 25.7

Educational Level Medical-Vocational High School 16 34.8 12 343 0.513** 0.329
Associate Degree 5 10.9 8 229
Undergraduate 24 52.2 13 37.1
Postgraduate 1 2.2 2 5.7

Years of Work 0-1 year 17 37.0 15 42.8 0.415** 0.813
2-5 years 13 28.2 10 28.6
Five and <5 years 16 34.8 10 28.6

Field of Work Surgical Units 22 71.0 12 46.2 3.617** 0.070
Internal Units 9 29.0 14 53.8

Status of Receiving Education for VG Injection Yes 28 60.9 24 68.6 3.437*%* 0.494
No 18 39.1 11 314

*** How long ago was the education received? 0-1 year 16 57.1 15 65.2 0.913 0.613
1-2 years 5 17.9 2 8.7
Two and < 2 years 7 25.0 6 26.1

Number of Injections per week 10 (5-30) 8 (4-28) 348.50* 0.572

Median (IQR)

Notes: * Mann-Whitney U, ** Pearson’s Chi-Squared,

Abbreviations: VG: Ventrogluteal; IQR: interquartile range

***Those who had received education previously were analyzed.
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The participants were evaluated in two ways: by asking
participants to fill out the determination form of the first-
choice site for IM injection and by making observations
during IM injection with the observation form to determine
the participants’ site choice for IM injection. In line with
the answers given to the form, in the pretest, it was found
that 80.4% of the experimental group (n:37) and 88.6% of
the control group (n:31) preferred the DG site as their first
choice (p=0.539). In the follow-up test, it was determined
that 82.6% of the experimental group (n=40) and 14.4%
of the control group (n=5) preferred the VG site as their
first choice (p=0.002). When the participants in the groups
were observed in the clinic regarding the site they chose
for IM injection, it was found that 87% (n: 20) of the 23
observed participants in the experimental group preferred
the VG site. In comparison, 0% (n:0) of the 13 observed
participants in the control group preferred the VG site
(p=0.000) (Table 2).

Table 2. Comparison of the groups in terms first-choice site for IM injection

Results Experimental Control group Test
group statistics
nid6 % n35 %
First-Choice Site VG 3 66 2 5.8 0.560 0.539
Pretest
DG 37 80.4 31 88.6
Deltoid 0 0 0 0
Femoral 4 8.7 1 2.8
Latero 2 43 1 2.8
Femoral
First-Choice Site VG 38 826 5 14.4 4.511 0.002
Follow-up Test DG 4 88 28 80.0
Deltoid 0 0 0 0
Femoral 2 43 1 2.8
Latero 2 43 1 2.8
Femoral
N(23) % N(13) %
Clinical VG 20 87 0 0 25.435*%  0.000
Observation DG 3 13 13 100

Notes: * Pearson’s Chi-Squared
Abbreviations: VG, Ventrogluteal; DG, Dorsogluteal

Comparingthe groupsin termsof their scores on the knowledge
level form for VG injection administration, the experimental
group’s follow-up score was found to be higher than that of
the control group (p=0.000). Besides, the follow-up knowledge
level scores of the experimental group were higher than their
posttest and the pretest scores, and their posttest scores were
higher than their pretest scores (p=0.000). The follow-up test
scores of the participants in the control group were found to
be higher than their pretest scores (p=0.005) (Table 3).

Table 3. Comparison of the groups in terms of scores of knowledge
level for VG injection administration

T Experimental Control Test

group group statistics

Median (IQR) Median

(IQR)

Pretest (a) 19 (16-21) 19 (16-21) 760.0* 0.471
Posttest (b) 25 (25-27)
Follow-up test (c) 26 (25-28) 21(19-23) 0.000*  0.000
Test statistics 38.072** -2.824™

P 0.000 0.005
Post hoc™* b>a, c>a, c>b

Notes: * Mann-Whitney U test ** Friedman F test *** Wilcoxon signed-rank
test ****Wilcoxon signed-rank test — - — Bonferroni correction was made
and considered as p=0.001 significant.

Abbreviations: IQR=interquartile range

Whenthe groups were comparedintermsoftheir VGinjection
skill scores, the follow-up score of the experimental group
was found to be significantly higher than that of the control
group (p=0.000). The posttest score of the experimental
group was found to be higher than their pretest score, and
their follow-up test score was higher than their posttest and
pretest scores (p=0.000) (Table 4).

Table 4. Comparison of the groups in terms of VG injection skill
scores

Results

Experimental Control Test
group Group

statistics
Median Median
(IQR) (1QR)

Observation pretest (a) 10 (8-11) 10 (8-11)  795.50*  0.928
Observation posttest 18 (8-20)

(b)

Observation follow-up 19 (8-20) 8(8-11) 242.00*  0.000
test (c)

Test statistics 80.595** -0.577***

p 0.000 0.564

Post hoc****

Notes: * Mann-Whitney U test ** Friedman F test *** Wilcoxon signed-rank
test **** Wilcoxon signed-rank test — - — Bonferroni correction was made
and considered as p:0.001 significant.

Abbreviations: IQR=interquartile range

b>a, c>a, c>b

4. DISCUSSION

IM injection, one of the invasive procedures applied by nurses,
has an essential place in treating patients. It is a safe way of
administering drugs that are desired to be absorbed quickly
(faster subcutaneously and orally, slower through the venous
route) and has highly intense and irritating effects. However,
the prerequisite for achieving the desired effect is that the
administration should be made in the correct injection site,
with the proper technique, into the right tissue (muscle) (2,9).
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In the pretest data of this study, the majority of the
participants in both groups stated that they chose the DG site
as their first choice. The number of participants who stated
that they preferred the VG site was very low in both groups
(p=0.539) (Table 4). It was remarkable that although more
than half of the participants were newly graduated and had
received education to administer injections into the VG site
in their undergraduate education, their usage rates of the VG
site were low (Table 1). According to all these results, despite
the knowledge gained in undergraduate education about the
VG site, newly graduated nurses use traditional methods. It
is believed that one of the reasons for this was the fact that
although newly graduated nurses want to use the VG site in
line with their education, they cannot find any opportunity.
As stated in the literature, the rate of nurses using the VG
site in clinics was found to be low due to the lack of sufficient
knowledge about the use of the area, not having applied
to this area before, and the area being close to the bones
(8,9,15). In terms of patient safety, newly graduated nurses
are not allowed to practice alone, and they are asked to
perform all drug administrations under the guidance of a
clinic nurse. It is possible that clinic nurses who did not have
any knowledge about this issue might not have allowed newly
graduated nurses to use the VG site. Thus, the knowledge
and skills that are not used in the first years of the profession
cannot turn into a settled behavior.

In the pretest, the knowledge and skill levels for injection into
the VG site were intermediate in both groups (p>0.05) (Table
2-4). The knowledge and skill levels of the nurses were not
sufficient for IM injection, which requires psychomotor skills
and causes serious complications. Studies have reported that
nurses have low levels of knowledge and skills to apply IM
injection to the VG site and suggested planning structured
education or in-service training initiatives on this topic
(9,10,21). Our findings were compatible with the literature,
and the necessity of attempts to increase the level of
knowledge and skills about VG injection was revealed once
again.

In the follow-up-test data, 16 weeks after the structured
education program given to increase the nurses’ use of the
VG site, their knowledge and skill levels, it was determined
that the majority of the experimental group chose the VG site,
and the control group chose the DG site (observation form
for determining the choice site for IM injection) (p<0.005).
Moreover, the knowledge and skill levels of the experimental
group for injection administration into the VG site were
found to be significantly higher than those of the control
group (p>0.05) (Table 3-4). In the intragroup comparisons,
it was observed that the knowledge and skill level follow-up
test scores of the experimental group were higher than their
posttest scores, while their posttest scores were higher than
their pretest scores, indicating improvement. In the control
group, the knowledge level follow-up test scores were found
to be higher than the pretest scores (p=0.05). However, no
significant difference was found in the skill level scores of the
control group (p=0.564) (Table 3-4). Based on these findings,
it was thought that the education program contributed to the

increase in the experimental group’s rate of using the VG site
and the increase in their knowledge and skill levels, and the
participants’ adoption of knowledge and skills regarding the
practice of IM injection into the VG site (Table 2) provided the
increase in the follow-up test. The increase in the posttest
knowledge level of the control group was accepted as the
pretest effect.

These results clearly showed that the education program
increasedtherates of usingthe VG site amongthe participants.
In the education program, it was emphasized that in addition
to the technique of administering an injection into the VG
site, complications related to the use of the DG site, the
advantages of using the VG site, and safe IM injection are the
responsibilities of the nurse. The nurses were recommended
to use the VG site for IM injections. Furthermore, factors
such as the fact that the education program was conducted
in a clinical setting, theoretical education was reinforced
with demonstration, the participants had the opportunity
to apply the information right after the education program
were considered essential in the effectiveness of the
education program that was provided. It was concluded
that these initiatives provide positive results in increasing
the effectiveness of education. In the literature, there are
some studies about nurses’ choices of site for IM injection
(8,9,10,22), pain control (23) and needle length to be used
(6), whereas studies examining skill levels are limited (16,24).
In this study, the skill levels of the nurses were objectively
observed and evaluated. This situation increases the
reliability of this study’s data collected and analysed. The
results obtained on this topic are also important in terms of
their contribution to the literature.

5. CONCLUSION

Although injection into the VG site is presented in the nursing
literature and taught in nursing curricula, nurses continue to
use the DG site for intramuscular injection. Based on the
findings in this study, it was observed that the education
program conducted in the experimental group was an
effective method to increase nurses’ knowledge and skill
levels in administering injections into the VG site and their
rates of VG site use. Both for patient safety and for nurses
not to be confronted with the law, recommendations are;
Organizing and implementing similar education programs
must be done, the region selections of the nurses working
in the clinic should be observed at regular intervals and
regulatory initiatives should be planned in line with the
findings and training on site selection and administration
methods in IM injection should be repeated at regular
intervals.
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ABSTRACT

Objective: The objective of this study was to evaluate the relationship between functional laterality (hand preference) and mandibular
asymmetry in skeletal Class |, normodivergent patients.

Methods: 21 left-handed and 40 right-handed Class | normodivergent patients were included in the study. The hand preferences of the
participants were determined by using the Oldfied hand preference questionnaire. Mandibular condylar height (CH), ramal height (RH), and
total height (CH+RH) were measured on pretreatment panoramic radiographic images of the patients, and asymmetry values were obtained
according to the formula of asymmetry indices. Data were analyzed with the Student’s t-test and Pearson chi-square.

Results: Right and left CH values were greater in left-handed patients than in right-handed patients. Right and left RH and CH+RH values
were greater in right-handed patients than in left-handed. However, there was no difference between the measurements (p > .05). There
was no significant relationship between the functional values and hand-use preference (p > .05).

Conclusions: Hand use preference was not associated with condylar, ramal, and total mandibular asymmetry.

Keywords: Hand preference, facial asymmetry, functional laterality, malocclusion, panoramic radiographs, orthodontics

1. INTRODUCTION

Directional asymmetries are divergences of bilateral
symmetry that appear by choice on the right or left side
(1). The asymmetry of the skull is also reported to be
directional and appears as larger left sphenoid, malar,
and occipital bones compared to the right, while the
parietal, temporal, and frontal bones differ in opposite
and the internal length of the skull is smaller on the left
than the right (2). Interestingly; directional craniofacial
asymmetries have been related to cerebral asymmetries
associated with functional lateralities (such as hand, foot,
and eye preferences used in daily activities) (3,4). Hand
preference is the most investigated type of functional
laterality and is defined as the typical preference of one
hand over the other in various tasks performed in daily life
(5). While the left hemisphere of right-handed individuals
is reported to be dominant, the right cortex of individuals
with left-handedness is defined as the dominant
hemisphere to a large extent (6). It has been suggested
that the asymmetrical development of brain regions may
be causing the asymmetric craniofacial structures (4) and
the asymmetric craniofacial structures can be expected to
be reflected in lower facial asymmetries or malocclusions
(7). Hand use preference that was reported to be

accompanied by cerebral asymmetries (6) was previously
associated with facial asymmetry (4,8), unilateral Angle
Class Il malocclusions (9), hemifacial microsomia (10), and
unilateral crossbites (11) Since mandibular asymmetry,
which can naturally occur in most subjects (12) is reported
to be the primary marker of facial asymmetry (13) it can
be expected that functional laterality, handedness, may be
associated with mandibular asymmetry.

Studies on this topic are quite old. The aim of the present study
is to evaluate the relationship between the ramal, condylar,
and total mandibular asymmetry and functional laterality
(hand preference) in skeletal Class I, normodivergent patients
and to present a current perspective.

2. METHODS

This study was approved by the Clinical Research Ethics
Committee of the Faculty of Medicine, Akdeniz University
(Approval number: KAEK-450) before the commencement of
the present study.
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2.1. Data Collection

Data were collected from the Akdeniz University, Faculty of
Dentistry, Department of Orthodontics archives between
2012 and 2020. Pretreatment panoramic radiographs of 150
patients with no previous orthodontic treatment history,
dental Class | molar relationships, ANB angle (0° < ANB < 5°;
skeletal Class | relationship), normodivergant (28° < SNGoGN
< 36°) vertical skeletal pattern, nonocclusions or posterior
crossbites in transverse plane were evaluated (13).

The following radiologic inclusion criteria were used for
digital panoramic radiographic images (DPRIs) of selected
patients: (1) the presence of normal coronoid processes and
the condyle in DPRIs, (2) the presence of all teeth germs
whether a third molar germ exists or not, (3) no acquired or
developmental neuromuscular or craniofacial deformities and
(4) no history of trauma. DPRIs wherein temporomandibular
joint pathology or craniofacial trauma was suspected, poor
image quality with horizontal distortions, wherein anatomic
landmarks for performing linear measurements were not
visualized, were excluded. Considering the exclusion criteria,
a total of 61 participants were included in the study.

The Oldfied hand-use preference questionnaire (14) modified
by Geschwind and Behan (15) was transferred to the “Google
Forms” (Google Inc., California, USA) website, and a special
link for the survey was created. the created link was delivered
to the participants via “WhatsApp” (Meta Inc, California,
USA). The patients were informed about the questionnaire
and the questionnaire was filled out voluntarily. At the
top of the questionnaire, there was a statement that the
participants participated in the study voluntarily.

This questionnaire consists of 10 questions (Figure 1).
Response options were evaluated as “always with the right
hand” (+ 10 points), “usually right hand” (+ 5 points), “with
both hands” (0 points), “usually with left hand” (-5 points),
and “always with the left hand” (-10 points). The results
obtained as a result of scoring were evaluated according to
the score of Geschwind and Behan (15-17) According to the
score of Geschwind and Behan, the sum of the above scores
determines the laterality score. The distribution of points
is as follows: Strong right-hand users: +80 to +100 poiright-
handright hand users: +20 to +75 points, both-handed: —
15 to +15 points, weak left-hand users: — 20 to — 75 points,
anleft-handleft hand users: — 80 to — 100 points. In this study,
individuals with a score of +20 to +100 were considered
“right-handedness”, and individuals with a score of — 20 to —
100 were considered “left-handedness”. Both — handed (-15
to +15 points) participants and patients who incompletely
filled out the hand-use preference questionnaire were not
included in the study.

Holding sgissors

Holding togthbrush

Holding knife

Holding spoon.

Holding handle for. a

Striking a match

Lywisting off the lid of

a jar,

Figure 1. Ten questions of the Oldfied hand preference questionnaire
which was modified by Geschwind and Behan (15)

2.2. Mandibular Dimensions

DPRIs were gained with the same device (Planmeca ProMax;
Planmeca Oy, 00880 Helsinki, Finland) by the same x-ray
technician. All DPRIs were assessed using the same monitor
by the same observer (HT.A.) who has eight years of
experience in oral radiology. Ten DPRIs were evaluated per
day for preventing observer fatigue.

Anatomical points and lines were detected according to
Habets et al. (18) (Figure 2) and linear measurements were
measured on DPRIs on both the right and left sides:

Figure 2. Linear measurements on the panoramic radiographic
image: Co: the most superior part of the condyle; O1 and 02: the
most lateral points of the condyle; A line: a ramus tangent B line: a
perpendicular line from Co to A line; CH: Condylar height; RH: Ramal
height; CH+RH: Total height

Condylar height (CH): measurement between Co and 01
points

Ramal height (RH): measurement between O1 and O2 points

Total height (CH+RH): measurement between Co and 02
points

All measurements were automatically calibrated by the
Planmeca Romexis 4.0 software program, which was
developed for the Planmeca ProMax machine (Planmeca Oy,
00880 Helsinki, Finland).
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The asymmetry indices were obtained by the following use preference and gender and age (p >.05). 42 (68.9%) of
formula: the participants had condylar asymmetry, 23 (37.7%) had
Asymmetry Index (Al) = [(Right - Left)/(Right + Left)] x 100 ramal asymmetry and 22 (36.1%) had total asymmetry.

No statistically significant relationship was found between
gender and condylar, ramal, and total asymmetry (p >.05). In
addition, there was no significant relationship between age
and condylar, ramal, and total asymmetry (p >.05). Table 1
presents the number of female and male patients according

The value obtained as a result of the formula was recorded as
“asymmetry presence” if > 3%, and as “ asymmetry absence”
if < 3%. If the measurements made on the left are greater
than the right, negative values were obtained as a result of
the formula, and in the presence of a negative value, it was

accepted that the left side was more dominant than the right to right-handedness, left-handedness, condylar asymmetry,

side. ramal asymmetry, and total asymmetry.

After 4 weeks, all measurements were repeated for all patients, Table 2 presents the descriptive data of measurements for both

and intra-observer variability was assessed. sides, regardless of the hand-use preference. The differences
between the right and left side measurements of the CH, RH,

2.3. Statistical Analysis and CH+RH weren’t significant (t (120)= - .668, p >.05 for CH,
t(120)= — .387, p >.05 for RH, and t(120)= — .498, p >.05 for

Data were statistically analyzed by using IBM SPSS Statistics CH+RH).

(version 23.0, IBM, Armonk, NY). Quantitative variables

among the groups were compared using the student’s t-test. Table 3 presents the comparison of the right and left side

Pearson chi-square test was used to analyze the difference measurements according to hand preference. There was

between categorical variables. Intra-observer reliability for no significant difference between the right and left side

numerical data was assessed by the interclass correlation
coefficient. Because the intra-observer reliability was high,
initial measurements were used for analysis, and statistical
significance was accepted at p < .05. Table 4 presents the comparison of all measurements in right-
handedness and left-handedness. While right and left CH
values were greater in left-handedness than right-handedness,

measurements of the CH, RH, and CH+RH considering the
hand use preference (p >.05)

3. RESULTS
right and left RH and CH+RH values were greater in right-
The correlation coefficient was high and it was above 0.90 in all handedness than left-handedness. However, there was no

(65.6%), and 21 males (34.4%) were included in the study. The

mean age was 13.52 + 3.1 years (the age range was between Table 5 presents the relationships between the hand use

10 and 25 years). There were 41 (67.2%) right-handedness preference and Al values and Al measurements of the condyle,
participants and 20 (32.8%) left-handedness participants. No ramus, and condyle+ramus were not statistically affected by
statistically significant relationship was found between hand the hand use preference (p >.05).

Table 1 Number of female and male patients

Gender Right handedness (n)  Left handedness CA (o RA RA TA TA absence
(n) presence (n) absence (n) presence absence (n)  presence (n)
(n) (n)
Female 26 (%63,41) 14 (%70) 29(%69,05) 11(%57,89) 14(%60,87)  26(%68,42) 14(%63,64) 26(%66,67)
Male 15 (%36,59) 6 (%30) 13(%30,95) 8 (%42,11) 9(%39,13)  12(%31,58) 8(%36,36) 13(%33,33)
p 611 .396 547 811

n: number of patients; %: percentages; CA: condylar asymmetry, RA: ramal asymmetry; and TA: total asymmetry

Table 2 The mean, standard deviation, minimum, maximum and p values of the condylar, ramal and condylar+ramal height measurement for
the left and right sides

Parameter n Mean (mm) SD min max t p
right CH 61 8.22 2.09 4.1 14.9 -.668 .505
left CH 61 8.47 2.05 4.7 15.4

right RH 61 59.48 9.07 41.7 79.1 -.387 .699
left RH 61 60.14 9.63 42.8 78.8

right CH+RH 61 67.7 9.65 47.6 89.9 -.498 .620
left CH+RH 61 68.6 10.44 47.5 93.1

CH: condylar height; RH: ramal height; CH+RH: total height; n: number of patients; mm: millimeter; SD: standard deviation; min: minimum; max: maximum
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Table 3. The comparison of the right and left side measurements
according to hand preference

right handedness
right mean (mm) £SD  left mean (mm) £ SD
CH 8.13%1.75 8.24+1.51 -302 .764
RH 61.2+7.78 61.78 £8.99 -312 756
CH+RH 69.33+7.91 70.02 £9.53 -355 723
left handedness
CH 841+2.7 8.95+2.84 -616 .541
RH 55.96 £ 10.62 56.77 £10.26 -247 806
CH+RH 64.36 £12.04 65.72+11.84 -359 722

CH: condylar height; RH: ramal height; CH+RH: total height; mm: millimeter;
SD: standard deviation

Table 4 Comparison of all measurements in the right handedness
and left handedness

Hand Mean

Parameter ] SD min max p
preference (mm)

right CH righthand 41 8.13 175 4.10 13 .636
lefthand 20 8.4 3.7 49 149

left CH right hand 41 8.24 152 51 116 .309
lefthand 20 8.95 284 47 154

right RH righthand 41 61.2 7.78 47.60 79.10 .059
lefthand 20 5596 10.62 427 75

left RH right hand 41  61.78 899 4416 78.80 .56
lefthand 20 56.78 10.26 42.8 77.7

right CH+RH right hand 41  69.33 791 536 87.80 .132
lefthand 20 6436 12.04 47.6 89.9

left CH+RH  righthand 41  70.02 9.53 52.61 87.3 .590
lefthand 20 65.71 11.84 47.5 93.10

CH: condylar height; RH: ramal height; CH+RH: total height; n: number of
patients; mm: millimeter; SD: standard deviation; min: minimum; max:
maximum

Table 5 The relationships between the Al values and the hand use
preference

parameter groups mean(%) SD min max t p
condylar Al right 7.23 59 0.54 25.15
handedness
left 6.59 54 0.59 20.51 -.407 .686
handedness
ramal Al right 2.88 2 007 79
handedness
left 2.39 2.24 008 94 -852 .397
handedness
total Al right 2.36 1.73 029 6.8
handedness
left 2,65 246 0.11 10.15 .542 .590
handedness

Al: asymmetry index; SD: standart deviation; min: minimum; max: maximum

4. DISCUSSION

Although hundreds of behavioral asymmetries have been
identified as a result of hemispheric asymmetry, the most
obvious one is hand preference (7). Most of right-handers
are reported to be right-eyed and right-footed and they

have their skills represented in the left cerebral hemisphere,
whereas left-handers have less anatomical symmetry in the
brain (9). Since it has been reported that hand preference
may be associated with cerebral asymmetries and therefore
with craniofacial asymmetries (6), it has been claimed in some
studies that there may be a relationship between handedness
and orthodontic anomalies such as facial asymmetry (4,8) and
unilateral Angle Class Il malocclusions (9). Facial asymmetries
and orthodontic malocclusions were also related to condylar
and ramal mandibular asymmetries (19,20). In the present
study, it was aimed to evaluate the relationship between the
condylar and ramal mandibular asymmetries and functional
laterality, and hand preference.

Some researchers have criticized the use of questionnaires
because their results have been found conflicting compared
with direct observations. On the other hand; observational
evaluations have also been reported to be unclear because
manual functions can be learned equally with both hands (21).
It has been shown that the determination of the dominant
hands of the individuals with only one action (such as writing
or observation) does not generally reflect the result; it is stated
that the correct result is reached with the hand preference
questionnaires (22,23) The most frequently used Oldfied
questionnaire was preferred in the current study because it is
simple, easy to understand, and suitable for all ages and the
reliability of the questionnaire has also been demonstrated
(24-26). According to this questionnaire hand use preference
is grouped in three ways: right-handedness, left-handedness,
and ambidextrous. Ambidextrous participants were excluded
from the current study to be able to avoid bias in the results.

Such a consistent and strong preference for behavior on
one side is unique to humans, though hand preference has
been observed in some other primates (27). The factors
that determine hand-use preference may be genetic or
environmental (28). It has been reported that 90% of human
subjects consistently choose their right hand for dexterous
duties (29). Similar to the study Tan, 67.2% of the participants
in the present study were determined as right-handed and
32.8% were left-handed (17).

Al formula was used in studies in which mandibular vertical
asymmetry was found to be related to different malocclusion
types such as unilateral crossbites (19), Angle Class Il
malocclusions (30), and temporomandibular disorders (31-
33). To eliminate the effect of the relationship between the
malocclusions and mandibular asymmetry; skeletal Class | and
normodivergent patients were included in the present study.

Facial asymmetry has been accepted as an inherently occurring
phenomenon in most subjects (13). While many researchers
reported that the right side of the face is more developed
than the left side (34,35), there are also studies claiming the
opposite (4,8). In the present study mean CH, RH, and CH+ RH
values were higher on the left side than the right side but this
difference was also not significant.

It was suggested that an asymmetric development of
brain regions related to functional laterality may cause the

Clin Exp Health Sci 2024; 14: 114-119

DOI: 10.33808/clinexphealthsci. 1222891



Hand Preference and Mandibular Asymmetry

| Original Article |

asymmetric development of facial regions (4). Smith reported
that cognitive duties that involve one hemisphere more than
the other may result in higher muscle size and activity, on
the side of the face which is controlled by that hemisphere
(35). Besides, right-handedness was associated with a greater
ethmoid roof on the left side and a larger left side of the
brain (4,8,36). Keles et al concluded that facial areas on the
left were significantly larger than those on the right in right-
handers and the left-handers tended to have larger facial areas
on the right (4). Parallel to that findings; the left facial region
was found larger for right-handers than left-handers (8). Gary
et al. investigated the frequency of left-handedness in patients
with hemifacial microsomia in which the predominant side
of involvement was right in 49 % (10). They reported that
patients with hemifacial microsomia were more likely to
be left-handed compared with the control group and also
they concluded that hemifacial microsomia affects cerebral
lateralization (10). According to all these findings, it is obvious
that handedness is associated with facial asymmetry. The
mandibular asymmetry which is maybe the primary reason
for facial asymmetry (37) directly affects the facial appearance
(38). In the present study, CH, RH, and CH+RH values measured
on the left side were higher than on the right side on both
right-handed and left-handed participants; but this result was
not statistically significant for all parameters in both groups.
Mandibular asymmetry indices were also statistically similar
to right-handed and left-handed participants. This finding was
parallel to Hujoel et al.’s study in which the authors concluded
that lower face asymmetries were not associated with
heritable features (1). Mandibular asymmetry can be caused
by functional factors as well as morphological or genetic
disorders (39-41). The asymmetric function and activity of
the jaws may cause different development of the left and
right parts of the mandible (20,42,43). Since malocclusions or
functional disorders that may cause mandibular asymmetry
were eliminated during the sample selection of the current
study, it can be concluded that hand preference, which is a
marker of functional laterality, alone did not affect mandibular
asymmetry.

The current study has some limitations. First; the small left-
handed sample size may be a limitation, but considering
the finding that 90% of the society tends to be right-handed
(44,45) the small number of left-handed participants in such
retrospective evaluation is an expected situation. The method
for determining the hand-use preference of the participants
may be another limitation of the study. Although the
questionnaires were accepted as reliable methods, their use
with observational evaluations may yield more reliable results
(23,24).

5. CONCLUSIONS

Condylar, ramal, and total mandibular height measurements
for the left and right sides of the mandibula were similar in
the skeletal Class 1, normodivergent study group. Hand use
preference was not associated with condylar, ramal, and total
mandibular asymmetry. Longer-term studies in which hand use

preference and mandibular asymmetry were also observed
clinically may support the results of the present study.
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ABSTRACT

chewing simulator after one year of dynamic loading.

Objective: Novel strength-gradient monolithic zirconia is a developed material recently introduced to the market and its mechanical
properties should be investigated in vitro. The aim of the study is to compare the wear rates of three different CAD/CAM materials with a

Methods: 7x7x3 mm discs were prepared from lithium disilicate, strength-gradient monolithic zirconia, and zirconia-reinforced lithium
silicate glass ceramic. Both groups were divided into two subgroups (n=12) as glazed and mechanically polished.

The samples were scanned with a laser scanner device (SD Mechatronic Laser Scanner LAS-20, Westerham, Germany) to determine the
amount of wear. The samples were placed in a chewing simulator (SD Mechatronic Chewing Simulator CS-4.2, Westerham, Germany) for
240 000 cycles which is equivalent to 1 year of clinical use. After the dynamic loading in the chewing simulator, the samples were scanned
again in the laser scanner, and the data was obtained. Kruskal Wallis test was used to analyze the data.

Results: The amount of wear of each material was found to be statistically significant (p<.05). No significant differences between the
polished and glazed groups of Zir and LD were found but glazed CD was significantly more wear-resistant than polished CD (P<.05).
Conclusions: Wear is a phenomenon that can be affected by different factors such as microstructure and surface finishing of the materials.
Wear resistance should be taken into consideration when choosing a material.

Keywords: Strength-gradient monolithic zirconia, zirconia-reinforced lithium silicate, lithium disilicate, wear

1. INTRODUCTION

Due to their advantageous qualities, computer-aided design
and computer-aided manufacturing (CAD-CAM) materials
are being utilized more frequently (1,3), as the demand
for monolithic restorations has been rising (4-7). Due to
its high flexural strength, excellent mechanical properties,
and enhanced translucency, lithium disilicate glass-ceramic
has gained popularity for all-ceramic restorations (2,8,9).
Full ceramic restorations eliminate the majority of the
complications occurred in first-generation zirconia restorations
such as chipping of veneering porcelain, delamination, and
fracture (2,5,10). In addition, the need for excessive tooth
preparation was also eliminated due to decreased thickness
of monolithic restorations. Lithium disilicate being the
superior restorative material in the dental market, forced
manufacturers to develop aesthetically pleasing CAD/CAM
monolithic materials with similar indications and properties.

These materials are strength-gradient zirconia and zirconia-
reinforced lithium silicate ceramic (5).

Zirconia-reinforced lithium silicate ceramic (ZLS) had 10%
dissolved zirconia embedded in a silica-based glass matrix to
combine beneficial characteristics of zirconia and glass ceramic
(8,9,11,12). Although ZLS does not require heat treatment for
the crystallization of the material, it has been reported that
fired ZLS has stronger flexural strength than milled ZLS (3,12).

Conventional dental zirconia (3Y-TZP; 3mol% Yttria-stabilized
Tetragonal Zirconia Polycrystal) is not particularly translucent
or aesthetically pleasing (10). Strategies such as reducing
the amount of aluminum oxide (ALO,), increasing the yttria
content, and controlling the sintering temperature have been
developed to improve its translucency (13-18). Currently,
3Y-, 4Y, and 5Y-TZP (%mol yttria-stabilized zirconia) zirconia
grades are available for monolithic restorations. In general,
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the cubic content and translucency increase with increasing
yttria content. However, this also results in a decrease in
strength and toughness (14). Strength-gradient zirconia
has been introduced to the market to further enhance the
aesthetic qualities of zirconia restorations by integrating the
beneficial properties of several zirconia grades. In the base
layer of the material, which functions as a strong framework
for the cervical part of the restoration, a stronger 3Y-TZP or
4Y-TZP is used. The more translucent 5Y-TZP is placed in the
top layers, coinciding with the restoration’s incisal or occlusal
part (15). Even though these strength-gradient zirconia
blanks are currently on the market, there is relatively limited
scientific information on these materials.

The phenomenon of wear is a physiological process; any
restoration material could influence the wear rate of the
opposing teeth (4). Surface pretreatment is an important
parameter affecting the wear resistance of a material (2,19).
Typically, pretreatment consists of polishing and/or glazing to
obtain a homogenous surface for both oral health and aesthetics
(20). Polishing has become even more crucial as a result of

Table 1. Materials used in study

Material Classification

IPS e.max CAD Lithium disilicate ceramic

the development of CAD/CAM technology, which has made it
possible to provide restorations in just one appointment (5).

The aim of this study is to examine the in vitro two-body wear
resistance of ceramic materials (strength-gradient zirconia,
lithium-disilicate, zirconia-reinforced lithium silicate ceramic)
after two different surface pretreatment procedures. The first
hypothesis was that the wear resistance of the established
materials would not be different when opposing monolithic
zirconia; the second hypothesis was that different pretreatments
would not influence the wear resistance of the materials.

2. METHODS

Three monolithic ceramics were examined: strength-gradient
monolithic zirconia ([Zir], IPS e.max ZirCAD Prime, Ivoclar, Schaan,
Liechtenstein), a lithium-disilicate ([LD], IPS e.max CAD, Ivoclar
Vivadent, Schaan, Liechtenstein), and a zirconia-reinforced
lithium silicate glass ceramic ([ZLS], Celtra Duo, Dentsply Sirona,
Bensheim, Germany) listed in Table 1. For each material, a total
of 24 disk-shaped samples (n = 24, N = 72) were manufactured.

Composition Manufacturer
57%-80% SiO,, 11%-19% Li,0,
0%-13% K,0, 0%-11% P,0,, 0%-8% ZrO,,
0%-8% Zn0O, 0%-5% Al.O,, 0%-5% MgO

273

Ivoclar Vivadent AG

IPS e.max ZirCAD Prime Strenght-Gradient Monolithic

Zirconia

Tetragonal polycrystalline zirconia with 3mol, 4mol, 5mol-

%yttria Ivoclar Vivadent AG

Zirconia-reinforced lithium

Celtra Duo silicate ceramic

Lithium silicate with 10% Zr0,
Dentsply Sirona

2.1. Specimen Preparation

LD and CD blocks were cut into disks (7x7x3 mm) with a
precision saw (IsoMet 1000; Buehler, IL, USA), polished with
silicon abrasive papers (400-, 600-, 800-, 1200-grit papers;
3M, MN, USA) by a mechanical polishing machine (Presi
Minitech, Eybens, France) at a constant speed of 300 rpm
under water irrigation. LD samples were then crystallized
(850¢°C for 10 min at a heating rate of 30°C/min) following the
manufacturer’s instructions in a ceramic oven (Programat
P310; Ivoclar Vivadent, Schaan, Liechtenstein). The zirconia
specimens were milled from disks and were sintered in a
furnace (Mihm-Vogt HT, Mihm-Vogt & Co KB, Stutensee,
Germany) for 2 hours at 1550 °C.

Specimens were then subdivided into two groups (n =12 per
subgroup) undergoing different pretreatments: 1) polishing
(P), 2) glazing (G). LD and ZLS specimens were polished with
a three-step polishing system (DIAPOL® RA, EVE Ernst Vetter
GmbH, Keltern, Germany), and IPS e.max ZirCAD Prime
specimens were polished with a two-step polishing system
(DIACERA RA, EVE Ernst Vetter GmbH, Keltern, Germany).
DIAPOL® RA and DIACERA RA polishing kits (EVE Ernst

Vetter GmbH, Keltern, Germany) were used at a constant
of 10 000 rpm for 30 seconds. The same operator carried
out all the manual finishing and polishing procedures. The
manufacturer’s recommended glazing material was used
on each ceramic and samples were fired in a ceramic oven
(Programat P310, Ivoclar Vivadent, Schaan, Liechtenstein;
Multimat Cube, Dentsply Sirona, Bensheim, Germany)
respectively.

Seventy-two monolithic zirconia (GC Initial Monolithic
Zirconia, GC, Leuven, Belgium) antagonists which are in a
form of a rounded triangular prism with a round tip of 3 mm
in diameter were designed (SolidWorks 3D CAD, SolidWorks
Corporation, Waltham, MA, USA), milled (inLab MC X5,
Dentsply Sirona, Bensheim, Germany), and sintered (Mihm-
Vogt HT, Mihm-Vogt & Co KB, Stutensee, Germany) for 2
hours at 1550 °C. The antagonists were then polished in a
mechanical polishing machine with silicon carbide abrasive
papers (400-, 600-, 800-, 1200-grit papers; 3M, MN, USA) and
DIACERA RA polishing kit (EVE Ernst Vetter GmbH, Keltern,
Germany) respectively.
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The specimens and the antagonists were placed in metal
holders with an auto-polymerizing acrylic resin (Imicryl,
Konya, Turkey) and stored in distilled water at 37 °C for 24
hours before testing.

2.2. Wear Evaluation

A dual-axis computer-controlled chewing simulator (CS-4.2,
SD Mechatronik GmbH, Westerham, Germany) was used for
the two-body wear simulation. The specimens were fixed to
the lower rotating component of the machine, whereas the
antagonists were fastened to the upper stationary part. The
equivalent of 1 year in vivo which is a total number of 240 000
cycles was applied with a vertical load of 50 N, and a lateral
movement of 0.6 mm with a frequency of 1.6 Hz. The wear
procedure was performed in distilled water simultaneously
thermocycling between 5 °C and 55 OC. The parameters used
for the chewing simulation are presented in Table 2.

Table 2. Settings of Parameters for the Wear Resistance Protocol

Parameter Value

Number of cycles 240 000
Load 50N
Lateral movement -0.6 mm
Descendent speed 30 mm/s
Lifting speed 55 mm/s
Feed speed 30 mm/s
Return speed 55 mm/s
Temperature 50-55°C
Frequency 1,6 Hz

Each specimen was scanned with a three-dimensional (3D)
laser scanner (LAS-20, SD Mechatronik GmbH, Westerham,
Germany), antagonists were wetted with scan powder
(Matte Spray, Creamagha Chemicals, Istanbul, Turkey)
and scanned with a dental lab scanner (inEos X5, Dentsply
Sirona, Bensheim, Germany) before and after undergoing
the chewing test to acquire standard tessellation language
(STL) files. Data were superimposed (Fig 1) to calculate
the volumetric loss (mm?3) and wear depth (mm) of each
specimen and the volumetric loss (mm?3) of their antagonists
using a surface analysis program (Geomagic Control of 3D
Systems, SD Mechatronik, Westerham, Germany).

2.3. Statistical Analysis

IBM Statistical Package for Social Sciences V23 software (IBM
Corp, New York, USA) was used to complete the statistical
analysis. Data’s normality was determined by the Kolmogorov-
Smirnov test. The correlation between volume loss (mm?)
and wear depth (mm) was analyzed by Kendall’s Tau-b test.
The wear data were evaluated using the Kruskal-Wallis and
Mann-Whitney U test, with the statistical significance set at
p <.05.

3. RESULTS

Table 3 shows every material and antagonist’s mean values,
standard deviations, and statistical results. Kruskal-Wallis
confirmed statistically significant differences in volume loss
and wear depths among all materials (p < .05) (Fig 2). The
lowest mean volume loss (0.020+0.018 mm?3) was found
for Z, followed by LD (0.060+0.036 mm?3). CD showed the
highest mean volume loss of 0.066+0.041 mm?3. Kendall’s
Tau-b correlation test indicated a 90% positive correlation
between volume loss and wear depth (p <.01). No significant
difference was found between the antagonists’ volume loss
and wear depths (p >.05). No significant differences between
the polished and glazed groups of Zir and LD were found
however, glazed CD was significantly more wear-resistant
than polished CD (p < .05).

Table 3. Mean values (and Standard Deviations) for Volume Loss
and Wear Depth

Material Volume Loss (mm3®)  Wear Depth (mm)  Antagonist Wear

(mm?)

ZirP 0.016 +0.012° 0.003 + 0.002 0.002"
ZirG 0.025 +0.022° 0.003 + 0.002* 0.003Y
LDP 0.072 £ 0.042° 0.048 + 0.029¢ 0.002Y
LDG 0.049 £ 0.026° 0.032 +0.024" 0.003Y
CDP 0.082 +0.031° 0.050 + 0.025 0.002"
CDG 0.050 £ 0.045¢ 0.028 £ 0.029° 0.002"

@ Same letters indicate no statistically significant differences for the same
column (p =.05).

4. DISCUSSION

This study examined the wear resistance of CAD/CAM ceramic
materials and zirconia antagonists. The effect of the material
in terms of wear resistance was significant, therefore the first
null hypothesis was rejected. The second null hypothesis was
that surface pretreatment did not affect the materials’” wear
resistance. This hypothesis was partially accepted, except for
CD group.

Itiscrucial for arestorative material to have similar mechanical
properties to the enamel. An acceptable wear pattern of
restorative materials should represent the physiological
wear of natural teeth (3). Over the decade, many studies
have compared the wear of lithium disilicate to the gold alloy
which is known for its similar wear behavior to that of enamel
(21). The wear resistance of lithium disilicate has also been
compared with zirconia in the literature (3,22-25). Therefore,
in this study the wear resistance of novel strength-gradient
monolithic zirconia and zirconia-reinforced lithium silicate
materials have been compared to lithium disilicate. In the
present study, LD was more wear-resistant than CD with its
antagonist as zirconia. Ozkir et al (22) and Matzinger et al (24)
both found LD to be more wear-resistant which is consistent
with the results of the present study. On the contrary, other
studies have reported similar wear behaviors between LD
and ZLS (1,4,5,26). Differences in results may be due to the
mechanical differences between polished ZLS and glazed ZLS.
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Lithium disilicate is a material that needs to be crystallized
which increases the production time and cost of a restoration.
In opposition to this, ZLS-based Celtra Duo was developed
and advertised in the market as a material that does not
need crystallization and can be mechanically polished and
adhesively luted just after occlusal adjustment in the same
session. Due to this benefit, CD is particularly well suited for
the chairside fabrication of indirect restorations. However,
Celtra Duo benefits from a glaze firing cycle because it
enhances its aesthetics and increases its flexural strength
from 210 MPa to 370 MPa (3). In two studies that investigated
the wear resistance of CD both after grinding and after an
additional glaze firing cycle for six months in vivo, glazed
CD exhibited a wear resistance similar to LD and gold alloy
whereas the wear resistance of ground CD was found to be
statistically different from LD and gold (3,21). The present
study also found that glazed CD was significantly more wear-
resistant than polished CD. These findings suggest that the
glaze firing cycle results in increased wear resistance of ZLS-
based materials.

The majority of the studies that have examined the wear
resistance of monolithic zirconia used 3Y-TZP. Few studies
have investigated the wear behavior of 4Y-TZP and 5Y-TZP,
however, there is limited information on the wear properties
of strength-gradient zirconia in the literature. Regardless of
their yttria content, fracture toughness, or strength, different
generations of zirconia gave rise to minimal and comparable
wear behaviors (10,27,28). Similarly, Zir exhibited significantly
higher wear resistance as compared to other ceramic
materials which complies with previous studies that reported
consistent results on the high wear resistance of zirconia
(2,10,29-31). Zir's strong wear resistance, similar to that of
3Y-TZP, suggests that microstructural differences between
zirconia generations are likely to have little impact on wear
behavior (32). However, differences in material properties,
such as hardness, modulus of elasticity, or flexural strength
play a role in the wear behavior of CAD/CAM materials (24).

The surface finish of zirconia, achieved by mechanically
polishing or glazing, is an important determinant of its and
antagonists’ wear properties (33). It has been stated that
when the antagonist comes to contact with the restoration,
the friction causes the 20 to 50 um superficial glaze layer
to wear revealing the underlying ceramic. If the underlying
ceramic is not mechanically polished, its surface roughness
is more likely to be higher which increases the wear on both
the material and the antagonist (2,19,33,34). The present
study showed no significant differences between the wear
of glazed Zir and polished Zir. Many studies comparing the
wear behavior of glazed and polished zirconia detected
higher volume loss and wear depth on glazed specimens
(2,19,33-36) however Cakmak et al (1) stated that glazing or
polishing did not affect the wear resistance of the material
or its antagonist. Similar to the present study, Cakmak et al
(1) tested the materials for approximately 1 year in vitro. On
the other hand, studies that found significant results tested
their materials for longer periods of time up to 5 years in
vitro (2,19,34). Determining which pretreatment vyields

the optimal results is difficult to say because different test
parameters and periods of time, chewing simulators, and
tested materials give different results.

Intraoral tribology has a complex mechanism that is
challenging to mimic hence the in vitro methods for the
evaluation of wear have greatly differed from one another. In
vitro evaluation of wear is directly dependent on the testing
conditions such as load, frequency, lubricant, antagonist, and
time. It has been stated that cycle numbers under 5000 were
insufficient to measure the wear of zirconia (37), therefore
in the present study, the equivalent of 1 year of mastication
which is 240 000 cycles were performed. The adjustment of
the chewing simulator directly affects the observed wear rate.
Heintze (38) stated that vertical biting force ranges between
20 to 120 N, and was affected by different factors such as
the region of the mastication in the oral cavity, the hardness
of the food, and the age of the patient. In order to match
physiological parameters and achieve a clinically accepted
intraoral simulation, the occlusal load was selected as 50 N
applied with a frequency of 1.1 Hz with a lateral movement
of 0.6 mm. During the chewing movement, the temperature
fluctuates intraorally hence thermocycling with temperature
differences between 5 and 55°C was applied simultaneously
by using distilled water as a lubricant (22). Distilled water also
acted as an agent to remove debris, decreasing the friction in
the medium (22).

There is no set method for the use of antagonist material
in wear test mechanism protocols in the literature (24).
Numerous research has imitated clinical conditions for the
relationship between the natural tooth and its antagonist
using steatite (10,25,39), aluminum oxide (22), stainless steel
(2), zirconia (3,29,40), or human enamel (1,41,42). Due to
variations in enamel thickness, mineralization, cusp anatomy,
and morphology, human enamelis prone to inhomogeneities.
Moreover, extensive preparation and alteration are required
in order to standardize enamel, which further reduces the
validity of the test results (43). Therefore, as proposed
in the literature (38), monolithic zirconia cusps that were
3 mm in diameter (3) were used in the present study to
accurately assess the wear of CAD/CAM restorative materials
in standardized experimental conditions. Throughout the
whole test period, they kept their shape, which minimized
the impact of any changes to the antagonist surface on
specimen wear (44), and no difference was found between
the volume loss and wear depths of the antagonists (3,21,45)
(p>0.05).

The present study evaluated the wear properties of novel
strength-gradient monolithic zirconia and zirconia-reinforced
lithium silicate in comparison to lithium disilicate. One of the
limitations of this study is that the control group was identified
as lithium disilicate as opposed to enamel. In addition,
monolithic zirconia was used as an antagonist material in this
study. In order to make a better deduction about the wear
resistance and abrasiveness of these materials, enamel and
other various restorative materials are needed in comparison
to the materials and also as antagonists. Lastly, 240 000
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masticatory cycles were performed which was equivalent
to 1 year in vivo. Further research may be conducted
investigating the effect of prolonged times of mastication to
the wear resistance of these materials.

5. CONCLUSION

The current technique showed that when subjected
to simulated chewing cycles, various materials exhibit
statistically significant wear resistance characteristics.

Strength-gradient zirconia is a new material in the market.
Further research that investigates the wear resistance and
wear pattern of strength-gradient zirconia for extended time
periods both in vitro and in vivo is needed.

Even though Celtra Duo can be mechanically polished and
cemented right after milling, it is advised to be subjected
to a glaze firing cycle to slightly increase its mechanical and
esthetic properties, and wear resistance.
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ABSTRACT

Objective: The effect of nursing care provided according to Dennis’ breastfeeding self-efficacy theory on breastfeeding self-efficacy, anxiety,
and breast milk secretion was evaluated.

Methods: In this quasi-experimental study, 60 mothers in the first week postpartum were examined. The mothers and their supporters
in the Dennis Theory-Based Nursing Care group were trained. Before the training, mothers were given the personal information form and
the breastfeeding diary form to be filled out for 15 days. The perception of breastfeeding self-efficacy of mothers was evaluated using
the “Postpartum Breastfeeding Self-Efficacy Scale”. Their anxiety was determined using the “State Anxiety Scale”, and breast milk release
was assessed using the “Daily Form for Baby’s Adequate Nutrition”. The parameters were measured on the first day and 15 days after the
training. Routine hospital standard nursing care was provided to the mothers in the control group.

Results: The number of formulas given by mothers in the Dennis Theory-Based Nursing Care group to their babies was significantly lower
than the number of formulas given by the mothers in the control group (Z=—0.90, p<.001). While the post-evaluation breastfeeding self-
efficacy scores of the mothers in the experimental group were significantly higher (Z=—6.82, p<.001), the post-evaluation anxiety scores
were significantly lower than those of the mothers in the control group (Z=—6.38, p<.001).

Conclusion: We found that applying Dennis’ Theory-Based Nursing Care increased the breastfeeding self-efficacy level of the mothers and

-

decreased their level of anxiety and the number of formulas that the babies received.

Keywords: Dennis theory-based care; self-efficacy; breast milk release; anxiety

1. INTRODUCTION

In Turkiye, babies are traditionally breastfed; 71.3% of
newborns are breastfed within the first hour after birth (1).
However, reasons such as the hospitalization of the infant
in the neonatal intensive care unit (NICU) greatly hinder
breastfeeding (2). Hospitalization of babies in the NICU may
cause intense stress in their families, especially in mothers,
which in turn can decrease breastfeeding self-efficacy (BSE)
and negatively affect milk production (3, 4). The secretion of
human milk, which is important for babies hospitalized in the
NICU, is suppressed or decreased (2). Additionally, increasing
the quantity of milk secreted or restarting milk secretion
is possible in mothers whose milk secretion is suppressed
(5). Studies have shown that the factors that increase the
secretion of human milk include supporting the mother (2),
nipple warning (6), and providing theory-based education
(7). Dennis’ BSE theory contributes to understanding and
strengthening mothers’ BSE behaviors.

Following Bandura’s definition of self-efficacy theory, Cindy-
Lee Dennis created the “Breastfeeding Self-Efficacy Theory”
in 1999 by determining the factors and sources that affect
the perception of breastfeeding self-efficacy. Dennis stated
that mothers are influenced by four sources of information
while choosing, applying, and maintaining a behavior
(8). Factors affecting mothers’ perception of BSE include
previous experiences, examples from others, environmental
support, and psychological states (8-10). The positive
and negative experiences of mothers with breastfeeding
influence the effort and the outcome of the current effort
to achieve breastfeeding success (8, 11). For the mother to
achieve individual success, her self-efficacy must first be
increased (12). Peer mothers with successful breastfeeding
experiences should be used as positive role models to
encourage breastfeeding behaviors among new mothers or
mothers who have failed at breastfeeding. This can increase
the impact of the modeled behavior (8). For example, a
mother breastfeeding her baby for the first time will feel more
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comfortable when she sees others breastfeed their babies.
This will ensure that the baby is satiated and breastfeeding
is successful (13, 14). Some studies have stated that focusing
attention on successful aspects of a breastfeeding act and
praising the mother’s current breastfeeding skills increases
their self-efficacy (8). The support provided by a spouse to
the mother taking care of the baby increases her perception
of breastfeeding self-efficacy (12). The support provided
to mothers by lactation consultants, health professionals,
peers, family members, and friends is effective in increasing
breastfeeding success (9, 14). Dennis emphasized that the
success of breastfeeding depends on whether the mother is
emotionally comfortable (8).

No study based on Dennis’ BSE theory has been conducted
with mothers whose babies were hospitalized in the NICU.
Therefore, this study was conducted with mothers of
babies admitted to the NICU, and the effects of nursing care
provided to the mothers on their BSE, anxiety, and milk were
evaluated according to Dennis’s BSE theory.

Research Hypotheses
Nursing care was given according to Dennis’ BSE theory.

H,.: The number of formulas given by mothers in the Dennis
Theory-Based Nursing Care group (Dennis TBNC group) to
their babies and that given to the babies by mothers in the
control group is different.

H,,: The BSE perceptions of the mothers in the Dennis TBNC
group and the control group are different.

H, : The anxiety levels of the mothers in the Dennis TBNC
group and the control group are different.

2. METHODS

2.1. Research Type

This was a pretest-posttest quasi-experimental study.

2.2. Population and Sample

The study was conducted between 2018 and 2020. The
participants included mothers of infants hospitalized with
weight loss in the NICU of a state hospital in the Central
Anatolia region in Tirkiye.

Number of samples: The number of samples required was
calculated based on the criteria of 80% power and 5%
margin of error, according to the power analysis. In total,
60 participants, 30 each in the Dennis TBNC group and the
control group, were included in the study along with their
supporters (Figure 1). According to the power analysis
conducted at the end of the research, the effect size was
found to be .3679.

Assessed for eligibility (n-82)

Excluded (n=22)
+ Not meeting inclusion criteria (n=17)
+ Declined to participate (n=5)

Allocation (n=60)
l Allocation l

Dennis TBNC group
+ Assessed for suitability (n=37)
+ Included (n=30)

. ers!
uppor unable to continue the research due
oill health (n=1)

Follow-Up
The 15 days from admission

to the intensive care unit

Analysed (n=30) Analysed (n=30)

Figure 1. Flow chart

The inclusion criteria for the study were as follows:
individuals were at least 18 years old, did not have any
disease that might affect milk secretion and breastfeeding,
had little or no human milk, were not on drugs that could
prevent breastfeeding, had a relative who could support
them (preferably their spouse), and whose supporter agreed
to participate in the training program. The inclusion criteria
for babies were as follows: they were less than seven days
old, did not have any problem that might affect sucking, were
born at a normal gestational week and weight, had a weight
loss of at least 7% compared to their birth weight, and had
dark urine output six times a day or less.

2.3. Data Collection Tools

The data were collected using a personal information form,
breastfeeding diary form, postpartum BSE scale (BSES), and
state anxiety scale.

Personalinformation form: The form was prepared based on a
literature review performed by the researchers (9, 10, 15). The
form consisted of 21 items on maternal sociodemographic,
obstetric, and breastfeeding characteristics and infant
gender, birth weight, birth week, weight during admission to
the intensive care unit, diet, and urinary characteristics.

Breastfeeding diary form: The form was developed by the
researcher based on previous studies (2, 3, 5, 6) and included
questions about the amount of fluid intake of the mother the
previous day, the amount of breast stimulation, the practices
performed by the supporter to the mother, the evaluation
of these practices, and the emotional state of the mother
during the day.

Postpartum BSE scale (BSES): The BSES was used with the
permission of the person who translated it into Turkish
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(M. Alus Tokat, personal communication, July 16, 2017). To
evaluate the BSE levels of mothers, BSES was used by Dennis
and Faux (1999) (16), whose initial version had 33 items; a
shorter version with 14 items was developed in 2003. It is a
five-point Likert-type scale (1=" am not sure at all” and 5="
am always sure”). As the total score on the scale increases,
the self-efficacy of breastfeeding increases. Alpha coefficient
reliability value of BSES is .78.

State Anxiety Scale (SAS): The SAS was translated into
Turkish by Oner and Le Compte (1983). We used the Turkish
version of the scale to evaluate the anxiety levels of mothers
participating in the study. Emotions or behaviors expressed
in the scale are answered by marking one of the options (1)
none, (2) a little, (3) a lot, and (4) completely, according to
their level of experience. A high total score obtained on the
scale reflects a high level of anxiety (17). Alpha coefficient
reliability value of SAS is .87.

2.4. Procedure

To prevent interaction between the mothers in the
experimental and control groups, the study was first
conducted with the mothers in the Dennis TBNC group. After
the follow-up period of the mothers in the Dennis TBNC
group was over, the study was performed with the mothers
in the control group.

The amount of breast milk was evaluated according to the
amount of formula the newborns received in addition to
breastfeeding and their weight gain.

2.4.1. Dennis TBNC group

On the first day of admission to the NICU, a personal
information form was filled out and pretests (BSE and SAS)
were performed. Then, the mothers and their supporters
received 1 h of training based on examples from previous
studiesandthe opinions of five expertsinthefield. The training
program included content prepared based on previous
experiences, the psychological state and the support systems
of the mother, and examples of other breastfeeding mothers.
The training was provided to mothers after assessing their
perception of breastfeeding self-efficacy. Additionally, the
content of the training included discussion of breastfeeding
experiences, fears, perceived positive and negative thoughts,
such as the importance of breastfeeding, correction of
misinformation and perception about breastfeeding, the way
breast stimulation (massage, expressing milk, breastfeeding,
etc.) is performed, formulating a breastfeeding and nutrition
plan, and the instances where the supporter can help the
mother (back massage, support for expressing milk, and
comforting the mother). After the training, mothers were
given a “breastfeeding diary form” to be filled out for 15 days.
Mothers and their supporters were followed up for 15 days.
During the follow-up period, the researcher sent a reminder
to mothers to make nipple warnings (about expressing
milk or giving a massage) via text message on their mobile
phones, thrice a day. While their babies were in the NICU, the

mothers were encouraged to communicate with and observe
other mothers breastfeeding their babies. On the last day of
the study, post-tests (BSE and SAS) were administered to the
mothers, the baby’s weight was measured, and the forms
filled out by the mothers for 15 days were received.

2.4.2. Control group

On the first day of admission to the NICU, a personal
information form was filled out and pretests were performed.
The mothers were given a “breastfeeding diary form” to fill
out for 15 days. Mothers and their supporters were followed
up for 15 days. Routine hospital standard nursing care was
provided to the participants in the control group. On the
last day of the study, post-tests were administered to the
mothers, the baby’s weight was measured, and the forms
filled out by the mothers for 15 days were received.

2.5. Data Analysis

Statistical tests were performed using SPSS (SPSS, 24.0).
Frequency tables and descriptive statistics were used
to interpret the results. Among parametric tests, the
independent samples t-test (t-table value) was performed
to determine the differences in the data between two
independent groups, and the paired samples t-test (t-table
value) was performed to determine the differences in
the data between two dependent groups. Among non-
parametric methods, the Mann-Whitney U test (Z-table
value) was performed to determine the differences in the
data between two independent groups, and the Wilcoxon test
(Zz-table value) was performed to determine the differences
between two dependent groups. “Fisher-Exact”, “continuity
correction” and “Pearson-x2” crosstabs were used to assess
the relationships between two qualitative variables. Pearson
correlation was used to analyze the relationship between
two quantitative variables with a normal distribution; in
cases where even one quantitative variable was not normally
distributed, the Spearman correlation coefficient was used.

2.6. Ethical Considerations

The study was approved by the Ethics Committee of the
Ankara Pediatrics Hematology Oncology Training and
Research Hospital (19 March 2018; approval number
2018-033). Permission was obtained from the head of
the NICU where the research was conducted. Written
informed consent was obtained from the mothers and their
supporters. The mothers and their supporters were informed
that the information collected for the research would be kept
confidential and only be used for scientific purposes. The
study was conducted following the ethical principles outlined
by the “World Medical Association’s Declaration of Helsinki”.

3. RESULTS

The sociodemographic and obstetrics characteristics of the
women and infants in the study are presented in Table 1.
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The age of the mother was significantly different between
the groups (x?>= 5.62; p=.01). We found that 76.7% of the
mothers in the Dennis TBNC group were below 30 years old,
and 56.7% of the mothers in the control group were 30 years

old or older. The mean length of stay in the intensive care
unit for the newborns in the Dennis TBNC group (5.66 +0.14)

The discharge weight and the control weight of the newborns
in the Dennis TBNC group were significantly higher than
those in the control group (p<.05) (Table 2).

Table 2. Distribution of weight measurement values of newborns
from birth to the control period

was significantly lower than that in the control group De""is(TB:'OC) group c°"("°'£)°”p
n=. n=.
(7.10+0.75) (Z=-5.36; p<.001). The education level of the Newborn Statistic*
. . . ight - Md - Md
mother, number of pregnancies, number of births, delivery Wele X+SD [IQR"] X+SD [IQI:]
method, breastfeeding experience, and supporters were not
significantly different between the groups (p>.05) (Table 1). Birthweight/ 0 2128040 3200 313133493733 050 2=190
gr [427.5] [395.0] p=.05
Table 1. Distribution of the findings related to some descriptive Welg'ht ?f X 3020.0 2780.0 Z=-1.86
. . hospitalization 2993.83+238.63 2866.83£225.20
characteristics of mothers and infants in NICU/gr [336.3] [338.8] p=.06
PEE UL HELE T Discharge 3180.0 29425 7=-2.38
Characteristics group (n=30) (n=30) Statistic weight/ar 3211.17£296.24 (497.5] 3030.00£220.61 (368.8] p=01
n %
i\agg 3 767 13 133 =562 :IZ?;:\':I/gr** 352700431033 [34‘?72; 324333422717 [33145056? ;402‘1
530 7 233 17 56.7 p=.01
Educationallevel * “Independent Sample-t” test (t-table value) for comparison of
; measurement values of two independent groups in data with normal
Primary/
8 26.7 6 20.0 distribution; “Mann-Whitney U” test (Z-table value) statistics were used to
Secondary school -
High school 14 46.7 15 50.0 x’=0.41 compare the measurement values of two independent groups in the data
Associate degree 3 10.0 3 10.0 p=93 not having normal distribution.
5 16.6 6 20.0 C .
Undergraduate/ ** Control weight is the weight measured on the day (15th day) of the baby
Postgraduate at the end of the research period.
Number of Mdn [IQR] : Median [Interquartile Range]
pregnancies 12 40.0 5 16.7 224.43 NICU: Neonatal intensive Care Unit
1 9 300 10 333 X7
2 9 30.0 15 50.0 p=10 The mean of the total number of formulas (30.20+7.64) that
>3 the newborns in the Dennis TBNC group received from the
Number of births 05 55 . e moment they were admitted to the NICU (30.20+7.64) was
1 B 40'0 0 46'6 X=2.03 significantly lower than that in the control group (53.63+16.29)
2 5 16.7 8 26.7 p=.36 (2=—0.90; p<.001). The difference in the mean of days when
23 the newborns were fully fed only human milk (6.00+1.08)
\[/)e","em“}e"h°d 18 60.0 21 700  x=0.29 between the Dennis TBNC group and the control group was
ey 12 400 9 300  p=58 significant (12.03+1.81) (Z=—6.69; p<.001) (Table 3).
Breastfeedi
;eaf_: enecdlng 18 60.0 2 733 220.67 Table 3. Distribution of the mean number of formulas, excluding
$ perience 12 40'0 3 26.7 X __ 4.11 human milk, which the newborns received daily during the
Nes ’ ’ p=. application process
)
Number of Dennis TBNC group Control group
Who supported
Spouse 15 50.0 16 53.3 formulas (n=30) (n=30) Statistical
9 30.0 8 26.7 x*=0.09 according ; Mdn ; analysis
zlsc;tei:er 1 33 1 33 p=.99 Gtk X+SD [1QR] X£SD Mdn [IQR]
Mother-in-I 5 16.7 5 16.7 7-1.19
other-in-law Lstday0 7504114 80[00] 7.70:132  8.0[0.0] i
Hospitalization in _ Mdn _ Mdn  Statistical p=23
% 45D XSD oy Formul
NICU [1QR] [IQR]  analysis CHLER
ken
The day number . 4.0 7=-2.84 ta 50.00 7=-0.90
+ + ; : -
of postpartum 4,73 £0.94 [13] 3.97£1.04 2.0 p=.01 outside 01" 30.20£7.64 29.0[8.75] 53.63+16.29 (15.50] 0<.001
Total length of human milk
stayin hospital/  5.6640.14 -0 7102075 7.0[2.3] = >38 for15 days
day PP o T TR he001 Day of
transition to 6.0041.08 6.0 12.0341.81 12.0 7=-6.69
TBNC: Theory-Based Nursing Care be fed just R [1.0] A [2.3] p<.001
*Wilcoxon test, p<.05. human milk
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Before the study, the anxiety levels of the mothers in the
Dennis TBNC group were higher than the anxiety levels of the
mothers in the control group. The effect size was medium-
level (d:0.74). The NCI post-test scores of the mothers in the
Dennis TBNC group were significantly lower and the effect
size was higher compared to those of the mothers in the
control group (d: —2.81). The pretest (BSES) scores of the
mothers in the Dennis TBNC group were significantly higher
than those of the mothers in the control group. The effect
size was medium-level (d:.63). The post-test scores of the
mothers in the Dennis TBNC group were significantly higher
than those of the mothers in the control group. The effect
size was high (d:3.65) (Table 4).

Table 4. Distribution of the SAS and BSE Perception pre-test and
post-test mean scores of the mothers

e Dennis TBNC  Control group (n Effect
averaze of group (n =30) =30) Statistical  size
o scgales 45D Mdn 45D Mdn analysis (%95

. [1QR] - [1QR] CI*)
0.74
72.0 67.0 1=2.88
Pre—Test 71.97+4.92 67.90£5.94 [0.20-
[7.3] [8.5] p=.01
1.28]
SAS
-2.81
21.0 30.0 7=-6.38
Post-test  22.07+2.38 31.10+3.86 [-3.68-
[3.0] [5.3] p<.001
1.93]
0.63
37.5 35.0 t=2.45
Pre—Test 39.2716.25 35.70+4.94 [0.09-
[9.3] [8.0] p=.01
1.16]
BSE 366
70.0 59.0 7=-6.82 :
Post-test  69.27+1.64 58.20+3.95 [2.58-
[0.3] [5.5] p<.001 472]

*Cl: Confidence interval
SAS: State Anxiety Scale
BSE: Breastfeeding Self-Efficacy

4. DISCUSSION

In this study, we investigated the effects of nursing care
provided according to Dennis’ BSE theory on mothers’
BSE, anxiety, and breast milk secretion. In the nursing
care provided with information sources based on Dennis’s
BSE theory, mothers receive not only information but
also encouragement and care (9). This approach reduces
anxiety in mothers, by focusing on previous breastfeeding
situations and increasing support from the environment,
which positively affects the psychology of the mother (8, 9).
However, factors such as giving the baby food other than
human milk, insufficient social support of the mother, anxiety
level, and BSE negatively affect the release of human milk.

In our study, the amount and number of formula given to
newborns in the Dennis TBNC group was less. In addition, the
mean number of days that newborns were fed exclusively
with breast milk was shorter than in the control group (Table
3). The milk secretion occurred sooner in the mothers in
the Dennis TBNC group than in the mothers in the control
group. Based on these results, the H _ hypothesis was
accepted in our study. In other studies, the investigators

found that educating mothers and the participation of their
spouses increased the rates of breastfeeding of infants (18—
20). Although these studies were conducted using different
methods, they supported our findings. These results showed
that the support of the mother and the inclusion of the
supporter were effective in increasing milk secretion.

The BSE levels and the anxiety levels of mothers are key
factors affecting breastfeeding success and human milk
secretion. In our study, the pre-test and post-test BSE scores
of the mothers in the Dennis TBNC group were significantly
higher than those of the mothers in the control group (Table
4). Based on these results, the H,, hypothesis was accepted
in our study. Some studies reported results similar to those
of our study; however, in those studies, the level of BSE
was examined without relying on Dennis’s BSE theory. The
investigators found that breastfeeding education given to
mothers with the participation of their spouses increased
the BSE levels of the mothers (9, 10, 20-24). A study found
that the nursing care given to mothers with text messages
and phone calls to motivate breastfeeding in the postpartum
period positively affected the exclusive breastfeeding status
of infants and the BSE levels of the mothers (15). In our study,
the post-test SAS scores of the mothers in the Dennis TBNC
group were significantly lower than those of the mothers in
the control group (Z=6.38; p=.001) (Table 4). Based on these
results, the H,_hypothesis was accepted in our study. Similar
to our findings, O’Biren et al. (25) showed that the supportive
and family-centered care provided to the parents of babies
hospitalized in the NICU reduced their anxiety levels.
Another study showed that mothers with low anxiety in the
postpartum period had higher BSE levels and a longer period
of breastfeeding (26). Although these studies were conducted
with different methods and were not based on Dennis’ BSE
theory, the techniques used, such as the education given to
mothers, environmental support, and family-centered care,
reduced the anxiety level of the mothers and increased their
perception of self-efficacy, which were similar to our findings.

Social support based on strengthening BSE perceptions of
mothers enhances their BSE. The positive support of spouses
increases the BSE and breastfeeding success of women. NICU
nurses should use a holistic approach while caring for the
newborn and the mother. They need to consider the stress
and anxiety of the mother. Breastfeeding education based on
Dennis’ BSE theory, which is given by nurses to mothers and
their supporters in the postpartum period, greatly helps in
managing the process, as it is a continuous and individualized
form of care.

The number of formulas that the mothers in the Dennis
TBNC group gave their babies other than human milk was
significantly lower than that in the control group. The mean
day of onset of milk secretion of the mothers in the Dennis
TBNC group was earlier than that in the control group (Table
3). The BSE post-evaluation mean scores of the mothers in
the Dennis TBNC group were significantly higher than those
of the mothers in the control group. The post-evaluation
anxiety mean scores of the mothers in the Dennis TBNC
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group were significantly lower than those of the mothers in
the control group (Table 4).

Limitations and Difficulties

This study had five major limitations. First, due to the
insufficient sample size, the “Previous Experiences” step,
which constitutes the conceptual framework of Dennis’
theory, could not be met by including mothers without
breastfeeding experience in the study. Second, before the
training, the mean breastfeeding self-efficacy scores of the
mothers in the Dennis TBNC group were higher than those of
the mothers in the control group. Third, since no intervention
was allowed to affect the milk release of the mothers in the
control group, the amount of milk of the mothers in the
Dennis TBNC group and control group could not be controlled
by expressing milk. Fourth, the training provided to mothers
and their supporters was conducted in a single session. Fifth,
randomization was not performed in this study. Our study
had two difficulties. First, the hospital where the study was
conducted was moved to a newly constructed site during
the study. Second, it was difficult to meet the sample size
criterion due to the COVID-19 pandemic, which prolonged
the application process.

5. CONCLUSIONS

Nursing care based on Dennis’ TBNC decreased the number
of formulas other than breast milk fed to babies and the
anxiety of the mothers. It also helped increase the BSE
levels of the mothers and earlier secretion of breast milk.
Our findings showed that when nurses working in the NICU
provide care to mothers based on Dennis’ TBNC, they can
administer systematic care with a holistic approach.
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ABSTRACT

women.

Questionnaire (RCSQ).

Objective: This study aimed to examine the effect of music therapy on pregnancy complaints and quality of sleep and life in risky pregnant

Methods: This is a prospective randomized controlled study. The sample of the study consisted of a total of 112 pregnant women who
referred to a hospital in a city in Turkey for pregnancy follow-up (56 in the experimental group, 56 in the control group). Risky pregnant
women in the experimental group were listened to music for four weeks before going to sleep, and those in the control group received
no intervention. The data were collected between July and October 2022, using an introductory information form (lIF), a risk assessment
form (RAF), the Assessment Scale for Pregnancy Complaints and Their Impact on Life Quality (ASPCILQ), and the Richard-Campbell Sleep

Results: Risky pregnant women in the experimental group had higher ASPCILQ and RCSQ post-test mean scores than those in the control
group, and the difference between them was statistically significant (p<.001).

Conclusions: A music therapy reduced pregnancy complaints in risky pregnant women and increased their sleep and life quality.

Keywords: Risky pregnant women, pregnancy complaints, quality of life, sleep quality

1. INTRODUCTION

Pregnancy is one of the most significant physiological event
women have throughout their life. A pathological event
threatening maternal and fetal health occurs in 5%-20% of
pregnancies, which are called risky pregnancy (1). Although
the rate of risky pregnancy has decreased over time in Turkey,
two out of every three pregnancies are still considered risky
pregnancy (2, 3).

During pregnancy, women have several physiological,
psychological, and biochemical changes in their bodies
to ensure fetal growth and development and prepare for
birth. Pregnancy-related physiological changes bring along
pregnancy complaints such as nausea, vomiting, edema,
low back pain, fatigue, and frequent urination. Pregnancy
complaints can negatively affect the quality of life and sleep
in pregnant woman (4-7). Pregnancy complaints affects
the quality of life even in normal pregnancy, and can have
dramatic effects in risky pregnancy, causing severe stress,
fear, frequent pregnancy follow-ups, doctor check-ups, and
limiting the ability of pregnant women to do their daily work
(8). Erbas and Demirel conducted a study with a total of 392
pregnant women and reported that the quality of life was

affected more negatively in risky pregnant women than
healthy ones (9).

Pregnancy-related physical changes not only affect the quality
of life, but also cause significant changes in sleep and sleep
quality of pregnant women. Studies have reported that during
pregnancy, sleep quality is affected by several symptoms
such as nausea, back pain, hormonal changes, fetal growth,
frequent urination, leg cramps, restless legs syndrome, and
snoring (10,11). Especially in the third trimester of pregnancy,
91% of pregnant women reported sleep disturbance (12, 13).
During pregnancy, sleep problems and poor sleep quality
may lead to increased fear and anxiety as well as inadequate
care in pregnant women, increasing the incidence of glucose
intolerance and gestational diabetes and causing preterm
birth, low birth weight, and fetal developmental issues
(14, 16). Therefore, a good sleep is important for a healthy
pregnancy, but it is even more important for risky ones (17).

Music therapy is an organized and managed treatment
method to optimize the psychological and physical effects
of musical sounds and melodies to treat various mental
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disorders (18). Music therapy can relieve physical ailments by
lowering heart rate, body temperature, blood pressure and
respiratory rate. Music therapy aims to improve one’s mood,
reducing stress, pain, and anxiety. Therefore, music therapy
can improve the quality of life and help people express
themselves more freely (19). Although there is a limited
number of studies on the effect of music therapy on sleep
quality, these studies have shown that music therapy has a
palliative effect on insomnia. One study was conducted with
a total of 121 Taiwanese pregnant women to determine the
efficacy of music in improving sleep quality and reported that
listening to music reduced stress and anxiety and increased
sleep quality in pregnant women with sleep disorders (20).

There are studies in which music therapy is used for the
psychological care of pregnant women (21, 22). However,
there are limited studies on the effects of music therapy on
pregnancy complaints, quality of life and sleep in high-risk
pregnant women. This study aimed to determine the effect
of music therapy on pregnancy complaints and quality of life
and sleep in pregnant women with risky pregnancy.

Research hypotheses included:

H1. A music therapy reduces pregnancy complaints and
increases the quality of life in risky pregnant women.

H2. A music therapy increases the quality of sleep in risky
pregnant women.

2. METHODS

2.1. Study Design

This randomized controlled study was carried out at Turgut
Ozal Medical Center pregnant training class, Turkiye.

2.2. Participants

Pregnant women attending the outpatient department
of the Turgut Ozal Medical Center pregnant training class,
Malatya, were randomly screened for eligibility to ensure
that each pregnant women had an equal chance of being
selected. The study inclusion criteria were: (1) being a
pregnant women who had a risky pregnancy according to the
risk assessment form, published by the Turkish Ministry of
Health (this form consists of a total of 23 Yes/No questions
about pregnant women’s risks related to obstetric history,
current pregnancy, general medical history, and medical
diagnosis risk where any “yes” response suggests that the
pregnant woman is at high risk and must be referred to a
health institution with a gynecologist) (Ministry of Health,
2011); (2) Being at 20-36. weeks of pregnancy. Among the
risky pregnant who participated in the study, those who did
not use a smart phone, did not like listening to music and
did not fully participate in the feedback received at the end
of the study and the music application were excluded from
the trial. Similarly, the study excluded pregnant women
with mental illness couldn’t speak, understand, and write

in the national language and communication problems.
All pregnant women were included in the study by simple
random sampling method. The study sample consisted of
pregnant women who referred to a hospital in eastern Turkey
for prenatal follow-up. The sample was selected using the
CONSORT criteria (Figure 1).

2.3. Sample Size

A web-based sample size calculation method was used to
calculate the sample size for the study. The sample size was
determined to include a total of 112 pregnant women (56 in
experimental group, 56 in control group) with 5% error level,
95% confidence interval at bidirectional significance level
and 80% representation power (23).

2.4. Randomization

Pregnant women were assigned randomly to the
experimental and control groups, using the Random Integer
Generator method, which is included in the Numbers sub-
title at “random.org”. The caregivers and researchers in the
intervention group were not blinded.

2.5. Study Settings

This prospective randomized controlled study was conducted
to examine the effect of music therapy on pregnancy
complaints and quality of sleep and life in risky pregnant
women.

2.6. Measures

The data were collected using an introductory information
form (lIF), a risk assessment form (RAF), the Assessment Scale
for Pregnancy Complaints and Their Impact on Life Quality
(ASPCILQ), and the Richard-Campbell Sleep Questionnaire
(RCSQ).

IIF: The form was prepared by the researchers in line with the
literature. It consisted of questions about pregnant women'’s
introductory (age, family type, marital status, educational
level, etc.) and obstetric characteristics (week of gestation,
parity, number of children, etc.).

ASPCILQ: The scale measures the effects of pregnancy
complaints on quality of life. Its Turkish validity and reliability
study was performed by Ozorhan. The scale has 42 items
and consists of two parts. The first part evaluates how often
pregnant women have complaints in the last month of
pregnancy, scoring “O=never”, “l=rarely”, “2=sometimes”,
and “3=often”. If a score between 1-3 is received for each
complaint in this part, the second part is applied. The second
part measures how pregnancy complaints affect daily life
activities of pregnant women, scoring “1=not limiting at all”,
“1=limiting little”, “2=limiting a lot”. The scale has no cut-off
point. A higher total scale score indicates a lower quality of
life. The Cronbach’s alpha reliability coefficient of the scale
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was 0.91 (24). In this study, the Cronbach’s a value of the
scale was found to be 0.90.

RCSQ: This scale, developed by Richards, is a 6-item scale to
measure one’s perception of their depth of night sleep, sleep
onset latency (time to fall asleep), frequency of awakening,
sleep onset latency after awakening, overall sleep quality,
and level of noise in the environment. Each item is evaluated
using a chart with numbers from 0 to 100. The 6th item,
which evaluates the level of noise in the environment, is
excluded from the total score evaluation, therefore the total
score is evaluated over 5 items. A higher scale score indicates
a higher sleep quality. The Turkish validity and reliability
study of the scale was performed by Karaman Ozlii and Ozer
where the Cronbach’s alpha reliability coefficient of the scale
was found as 0.91 (25). In this study, the Cronbach’s a value
of the scale was determined as 0.84.

2.7. Outcome Measures

The primary outcome introductory information form (IIF), a
risk assessment form (RAF) was evaluated at the beginning
the study by administering the NDI questionnaire to the
participants and having them check the appropriate category.
The secondary outcome was assessed at end visit by allowing
the patient to mark an Assessment Scale for Pregnancy
Complaints and Their Impact on Life Quality (ASPCILQ), and
the Richard-Campbell Sleep Questionnaire (RCSQ).

2.8. Data Collection

The data were collected from July to October 2022. Pregnant
women were informed about the study, and those with
risky pregnancy (who obtained one (1) or higher according
to the RAF) were invited to participate in the study. The
introductory characteristics of pregnant women, such as age,
educational level, employment status, income level, status of
having pregnancy plan, and fetal gender were recorded in the
IIF. IIF, ASPCILQ and RCSQ were applied to pregnant women
before the intervention. Their pretest data were collected by
the researchers using face-to-face interview method at the
pregnant school in the hospital. Then, a 30-minute music
of nature sounds (26) compiled by the researchers was
sent to pregnant women in the experimental group via the
WhatsApp program to the individual smart phones of the
participants. Participants were asked to listen for at least
30 minutes a day before going to bed for four weeks. No
intervention was applied to pregnant women in the control
group. All participants were contacted by the researchers
four week after the first interview, and ASPCILQ and RCSQ
were administered as a posttest.

2.9. Intervention

Pregnant women in the experimental group were listened
to music, consisting of 30 minutes of relaxing and peaceful
nature sounds compiled by the researchers. The music was
sent to their smartphones, and they were asked to listen to it

for four weeks when appropriate before bed. No intervention
was applied to pregnant women in the control group. A
written consent was obtained from all pregnant women who
agreed to participate in the study. They were informed about
the study, explaining that their personal information would
be protected. Pregnant women who participated in the
study were informed about the purpose and duration of the
study, how and where their data would be used. Necessary
permissions for the study were taken from University Non-
Interventional Clinical Research Ethical Board and the
relevant units (Ethics committee no: 2022/3410). Besides,
The Coordinator ship of Scientific Research Projects at Inonu
University was applied for financial support for the design of
this study (Project No: TSA-2022-3021).

2.10. Research Variables

Dependent variables: Pregnancy complaints quality of life
and sleep qualty level

Independent variables: Music intervention applied to risky
pregnant women

2.11. Statistical Methods

The data were evaluated using the SPSS 25.0 for Windows
software (SPSS, Chicago, I, USA). The chi-square test was
used to compare the categorical independent variables. The
Kolmogrow-Smirnov test was used to determine whether
the data had normal distribution. As the data had normal
distribution, the independent samples t-test was used for
the comparisons of two groups, and the dependent sample
t-test for the comparison of intragroup. A value of p<.05 was
considered statistically significant.

[ Assessed for eligibility (n=178)

Excluded
—> | Not meeting inclusion criteria (n=47)

Declined to participate (n=9)
Randomized (n=122)
Allocation

Experimental Group (n=59) Control Group (n=63)

l Music (n=59) ‘ ’

Enrollment

No intervention ‘

Excluded Excluded
Could not be reached (n=3) - Could not be reached (n=7)
Analysis
Analysed (n=56) Analysed (n=56)

Figure 1. Allocation of subjects according to the CONSORT 2010 flow
diagram

3. RESULTS

A total of 178 pregnant women were reached in this study.
However, 47 pregnant women who did not meet the
inclusion criteria were excluded from the study. Therefore,
a total of 131 pregnant women were randomly assigned to
the experimental and control groups. During the study, three
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of those in the experimental group and seven of those in
the control group were also excluded from the study as they
could not be reached. Thus, the study was completed with a
total of 122 pregnant women, 56 in the experimental group
and 56 in the control group (Figure 1).

The characteristics of the participants (including, age,
education status, employment status, social security, place of
live, planned pregnancy, gender of fetus, number of pregnancy)
in each of the groups were similar (p >.05) (Table 1).

Table 1. Characteristics of the participants

Experimental

Control group  Test®and p

. group
Variables (n=56) (n=56) value
Age (year)
18-34 43 76.8 40 71.4 x*=0.419
> 35 13 23.2 16 28.6 p=.518
Education status
High school or below | 37 66.1 41 73.2 x*=0.676
University or above 19 33.9 15 26.8 p=.411
Employment status
Yes 11 19.6 7 125 x*=1.059
No 45 80.4 49 87.5 p=.303
Social security
Yes 48 21.9 42 17.2 x?=2.036
No 8 78.1 14 82.8 p=.154
Place of live
Province 40 714 36 64.3 x*=0.655
Villages/towns 16 28.6 20 35.7 p=.418
Planned pregnancy
Yes 48 | 857 | 41 732 | x=2.681
No 8 143 15 26.8 p=.102
Sex of fetus
Girl 35 62.5 21 55.4 x?=0.590
Boy 21 | 375 25 44.6 p=.442
Number of
preghancy 16 | 286 | 12| 24 | oo
) 21 37.5 16 28.6 0=.226
>3 19 33.9 28 50.0

“Pearson’s Chi-Squared Test.

The comparison of the ASPCILQ and RCSQ pretest-posttest
mean scores of the women in the experimental and control
groups is given in Table 2. When the pretest mean scores of
the pregnant women in the experimental and control groups
were compared; It was determined that the difference
between the groups was not statistically significant (p>.05).
When the posttest ASPCILQ and RCSQ scores were compared
after music therapy given to risky pregnant women, it
was determined that music therapy reduced pregnancy
complaints, increased the quality of life and sleep, and the
difference between the groups was statistically significant in
favor of the experimental group (p<.001).

Table 2. Comparison of the ASPCILQ and RCSQ pretest—posttest
mean scores of the women in the experimental and control groups
(n=112)

Experimental

Control group

group (n=56) (n=56) Test? and p value
Mean  SD Mean * SD

ASPCILQ
Pretest 79.41+24.69 71.48+20.82 t=-1.837, p=.069
Posttest 65.64+19.26 73.80+19.49 t=-2.228, p=.028
Test’and p | t=—4.513, p<.000 | t=-0.670, p=.505
value
RCSQ
Pretest 32.2316.22 32.6416.40 t=-0.344, p=.732
Posttest 35.07+4.18 31.14+4.30 1=4.897, p<.001
Test'and p | t=—2.809, p=.007 | t=1.504, p=.138
value

ASPCILQ: Assessment Scale for Pregnancy Complaints and Their Impact on
Life Quality

RCSQ: Richard Campbell Sleep Questionnaire

“Independent samples t-test

Dependent samples t-test

4. DISCUSSION

The number of studies on the effect of music therapy on
psychological health in pregnant women is increasing day by
day. However, there is no definite evidence in the literature
about the effect of music therapy on pregnancy complaints
and quality of life and sleep. This study revealed that music
therapy had a significant effect on pregnancy complaints
and quality of life and sleep in pregnant women with risky
pregnancy. Accordingly, after music therapy was applied
to risky pregnant women, their pregnancy complaints
decreased, and their quality of life and sleep increased
significantly (p<.001). Although there is no study which used
music therapy to reduce pregnancy complaints and increase
quality of life and sleep in risky pregnant women, there is
several studies on the effect of music therapy on quality of
life and sleep quality separately (10,11,27).

Literature has reported that music has a positive effect on
relaxation, reducing stress (18, 20, 27). KS and Kisilevsky et
al. have stated that a classical music played to expectant
mothers makes them happy and directly affects their
emotional state (27-29). This finding shows that music genres
can have positive effects even if they are different.

One study was conducted to determine the effect of music
preferences of university students on their quality of life
and determined that music increased their quality of
life. In addition, several studies on the benefits of music
therapy support our results, suggesting that a music therapy
increases comfort and has several positive effects on physical
and psychological health, reducing nausea, vomiting and
need for medication and relieving pain, anxiety and stress
(30-32). Our study determined that music therapy reduced
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pregnancy complaints such as nausea, low back pain, fatigue,
heartburn and increased the quality of life.

The present study determined that pregnant women in the
experimental group had higher sleep quality than those in the
control group, and the difference between the groups was
statistically significant (p<.001). Laf¢i and Oztung evaluated
the effect of music therapy on sleep quality in breast cancer
patients and found that music therapy improved sleep
quality, whereby patients in the experimental group had
higher subjective sleep quality than those in the control group
(33). Another study was conducted with a total of 160 risky
pregnant women to determine the effect of music therapy
on anxiety and sleep quality in risky pregnant women during
hospital bed rest and found that music therapy increased
their sleep quality (34). A total of 121 Taiwanese pregnant
women were listened to music for two weeks to determine
the efficacy of listening to music at home in improving sleep
quality. As a result, their anxiety levels decreased and their
sleep quality increased (35).

Considering these results, which support the results of our
study, a music therapy administered to women with risky
pregnancy can reduce their pregnancy complaints and
increase their quality of life and sleep.

5. CONCLUSION

This study revealed that music therapy reduced pregnancy
complaints and increased quality of life and sleep in risky
pregnant women. Therefore, pregnant women with risky
pregnancy should be informed about and encouraged to
receive a music therapy during their pregnancy by midwives
and other health professionals, thus they can have a better
quality of life and sleep. In the future, alternative methods
should be introduced for risky pregnant women to have a
better quality of life and be paid more attention in health
institutions that provide preventive health services for risky
pregnant women.

This study has some limitations. In this study, no evaluation
was made according to the type and severity of risky
pregnancy. It did not evaluate the long-term effect of music
therapy (in postnatal period). Only risky pregnant women
were included in the study, but those with healthy pregnancy
were not included. As pregnant women in the experimental
group did not listen to music under the supervision of the
researchers, the time they listened to music could not be
controlled. Another limitation of the study is that only natural
sound type music is played and there is no different types of
music.
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ABSTRACT

Objective: To predict the level of knowledge about cancer risk factors and the level of awareness of the most common warning symptoms
of cancer among university students in Kyrenia, Northern Cyprus.

Methods: A cross-sectional descriptive study was conducted in Kyrenia, Northern Cyprus among university students from different academic
disciplines, including medical and non-medical disciplines, using a structured questionnaire.

Results: A total of 150 students participated in this study, half of them were non-medical students (51.3%). There was a low level of
knowledge of cancer risk factors reported by most of the respondents of both groups. The difference between the responses to risk factors
between the medical and non-medical students was found to be statistically significant regarding alcohol consumption (9.6% vs. 13%;
p=0.0004), consumption of processed red meat (12.3% vs. 54.5%; p<0.0001), family history of cancer (4.1% vs. 6.5%; p<0.0001), respectively.
Permanent unexplained pain was significantly recognized by the respondents of the medical group compared to the non-medical group
(48% vs. 18.2%; p<0.001). The medical and non-medical participants reported a low mean knowledge (2.24+1.52 vs. 3.11+1.60); and mean
awareness (1.70+0.91 vs. 1.00+0.81), respectively.

Conclusion: There is a gap and low knowledge about cancer prevention and awareness of cancer sighs among medical and non-medical
undergraduates. Efforts should be made to increase cancer knowledge and awareness through continuing education programs for all

university students at various levels to detect cancer early.

Keywords: Awareness, Cancer, Risk factors, Cancer signs, University students

1. INTRODUCTION

With an estimated 10 million deaths, Cancer is a major public
health problem with an enormous burden worldwide with an
estimated 10 million deaths in 2020 [1]. Despite significant
progress in reducing cancer-related morbidity and mortality,
cancer prevention remains a major challenge. According
to the American Cancer Society (ACS) clinical guidelines,
the increased incidence of cancer can be attributed to a
combination of genetic, behavioural, and environmental
risk factors, including sedentary lifestyles, insufficient fruit
and vegetable consumption, low physical activity, obesity
or overweightness, tobacco use, alcohol consumption,
pollution, and viral infections [2, 3]. However, cancer fatalism,
especially the belief that cancer development and prognosis
are beyond control, hinders cancer prevention. Nearly half
of cancer diagnoses are due to modifiable factors, according
to a recent cancer report from the National Cancer Institute.
Therefore, the incidence of many types of cancer can be

significantly reduced by avoiding modifiable risk factors,
such as tobacco use, a lack of exercise, or an unhealthy
diet. Additionally, raising awareness of the early signs of
cancer may contribute to an early diagnosis. In this line, it
is important to recognise these factors early in life to make
lifestyle changes that can prevent cancer later in life [4, 5].

Previous literature has mainly focused on cancer perceptions,
knowledge, and cancer risk behaviours among adults and
older age groups [8, 21]. For Example, a cross-sectional study
by Hatem et al. [8] found knowledge gaps among Lebanese
adults’ knowledge and beliefs of cancer risk factors and early
cancer. However, a dearth of studies are conducted among
university students to assess knowledge of risk factors and
awareness about the warning symptoms of cancer. University
students constitute a vulnerable population of young adults
to be involved in early cancer awareness and education.
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This is crucial for university students because they are in
the stages of development following puberty when they are
establishing health behaviours that will have an impact on
them to reduce the prevalence of harmful risk factors and
delay long-term cancer incidence rates. In addition, raising
the level of awareness of risk factors and warning signs of
cancer among this group could disseminate knowledge to
the population [12-14]. Meanwhile, university students
may not perceive their behaviour as a cancer-related risk
due to insufficient awareness of cancer and insufficient
commitment to risky health behaviours. Earlier studies
conducted on selected cancers, such as colorectal, cervical,
and breast cancers, found significant differences between
assessments of knowledge and awareness of cancer risk and
the perceived cancer readiness and actual health outcomes
among university students [9-11, 15, 16]. Therefore, this study
specifically sought to predict the level of knowledge of cancer
risk factors and awareness about the most common warning
symptoms of cancer among undergraduate university-aged
students in Northern Cyprus.

2. METHODS

2.1. Study Design and Participants

This cross-sectional descriptive study was conducted
from January to April 2021 with a convenient sample of
undergraduate university students in three provinces
of Northern Cyprus, which are Famagusta, Nicosia, and
Kyrenia. This study was approved by the Research Ethics
Committee (2020-21/002) of the Girne American University,
Kyrenia, Northern Cyprus. A total of 230 participants were
approached for this study, but 150 participants responded
to all items on the questionnaire, yielding a response rate of
65.2% using Cochran’s sample size formula, +5% accuracy,
and a 95% confidence level for large populations whose
degree of variability is unknown.

The inclusion criteria were undergraduate university-aged
students from different academic disciplines. A student
who agreed to participate in this study received written
informed consent and verbal information about the purpose
of the study. In addition, all participants were informed
that participation was voluntary and that anonymity and
confidentiality of responses were guaranteed. Those who
declined to participate or gave incomplete responses to
survey questions were excluded.

2.2. Questionnaire Design

The questionnaire was developed for the study after
extensive literature research on well-known databases [3, 8,
20, 32, 33]. The structured items of the questionnaire were
assessed for reconstruction and relevance by two academic
experts in medicine and pharmacy faculties. The purpose
of the survey was stated in the referral letter included with
the questionnaire, which took approximately 10 minutes to

complete. The final version of the questionnaire consisted of
26 questions divided into three parts. The first part consisted
of eight items about the demographic characteristics of the
participants (age, gender, nationality, family history of cancer,
academic discipline, medical and non-medical discipline, and
academic year). In the second part (11 items), data were
collected to assess knowledge of cancer risk factors, and
respondents were given the option to answer yes, no, or
don’t know. The third section included nine items assessing
the respondent’s knowledge of warning signs of cancer, with

”u

options to answer “yes,” “no,” or “don’t know.”

2.3. Statistical Analysis

The Statistical Program for Social Science Research, edition
23.0, and Microsoft Office Excel 2013 were used for
analyzing the data. The descriptive data were presented as
numbers, percentages, and means (standard deviations) to
present comparisons of group proportions to items on the
knowledge assessment questionnaire. A cut-off level of <50%
was set for negative knowledge, awareness, and perceptions,
and a cut-off level of 250% was set for positive knowledge,
awareness, and perceptions. A score of 1 was given to
positive knowledge and awareness, while a score of 0 was
given to negative knowledge and awareness towards every
statement. Knowledge and awareness scores for individual
statements were summed up and calculated as means
(standard deviations) to give the total knowledge, awareness,
and perceptions score of a participant. Data were subjected
to the Shapiro test to confirm their normality. Independent
t-test was used to assess the differences in means between
the two groups. The chi-square test was used to assess the
association among groups. The p-value was considered
significant at <0.05 and highly significant at <0.01.

3. RESULTS

The demographics of study participants are shown in
Table 1. With a mean age of 21.1+2.6 years, nearly half of
the participants (56%) were female. Most students are
from Nigeria (30%), followed by Turkey (15.3%). 92.7% of
participants reported no family history of cancer. In terms
of academic fields, more than half of the participants were
non-medical students (51.3%). Pharmacy students (39.7%)
followed by medical students (23.3%) constituted the most
common participants in the medical group. Students from
the engineering faculties (42.9%), followed by students
from the economics faculties (20.8%) constituted the most
common participants among the non-medical group. Most of
the participants were from the 4-5 grade year (66.7%).
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Table 1. Demographic characteristics of the study participants

Variables Number Percentage
(n) (%)
Gender
Males 66 44
Females 84 56
Nationality
Cameroon 11 7.3
Egypt 8 53
Ghana 8 5.3
Iran 11 7.3
Iraq 7 4.7
Nigeria 45 30
Sudan 21 14
Turkiye 23 15.3
Others 16 10.7
Family history of cancer
Yes 139 7.3
No 11 92.7
Academic discipline
Medical 73 48.7
Non-medical 77 51.3
Medical discipline (N=73)
Medicine 17 23.3
Dentistry 9 12.3
Pharmacy 29 39.7
Nursing 18 24.7
Non-medical discipline (N=77)
Art and design 4 5.2
Chemistry 11 14.3
Economics 16 20.8
Engineering 33 42.9
Information Technology 7 9.0
Law 3 3.9
Psychology 3 39
Academic year
1-2 year 50 333
3-5year 100 66.7

Althoughtherewerenosignificantfindings, mostofthe medical
and non-medical participants reported a low knowledge level
of cancer risk factors regarding low consumption of fruits and
vegetables (27.4% vs. 33.7%), being over 70 years old (2.7%
vs. 3.9%), history of human papillomavirus infection (5.5% vs.
2.6%), obesity and overweight >25 kg/m? (12.3% vs. 22%),
and physical inactivity less than 30 min. of 5 times per week
(21.9% vs. 11.7% respectively. Nevertheless, the non-medical
students reported a significant rate of poor knowledge level
regarding family history of cancer than the medical students
(p<0.0001). On the other hand, the medical students reported
a significant rate of poor knowledge level regarding alcohol
consumption (p=0.0004) and processed meat consumption
(p<0.0001) than the non-medical students. Meanwhile, very
few risk factors were known correctly by the participants,
particularly smoking (65.8% vs. 57.1%), and second-hand
smoke (75.3% vs. 68.8%), respectively, but were found to
be statistically insignificant between the medical and non-
medical students, as shown in Table 2.

Table 2. Knowledge of cancer risk factors among the study
participants
Medical Non-medical
students students
N=73 N=77
n (%) n (%)

P-value

Variable

Cigarettes smoking

Yes| 48 (65.8) 44(571) | 052
No ™47 233) 21(27.3)
Do not Know
8(10.9) 12 (15.6)

Second-hand smoking

Yes| 55(75.3) 53 (68.8) 0.23

No| 15(20.5) 15 (19.5)
Do not Know 3(4.1) 9(11.7)
Alcohol consumption (more
than 1 unit/day)
Yes|  7(9.6) 10(13) 0.0004
No| 62(84.9) 45 (58.4)
Do not Know 4(5.5) 22 (28.6)

Fruit and vegetable
consumption (1 unit of a day)

Yes| 20(27.4) 26(33.7) 0.58

No| 45(61.6) 41 (53.2)
Do not Know 8 (11) 10 (13)
Processed red meat
consumption (more than 9(12.3) 42 (54.5) <0.0001
once/day) oo |_61L(836) 31(40.3)
es
No 3(4.1) 4(5.2)
Do not Know
Elder age (over 70 years old)
Yes 2(2.7) 3(3.9) 0.90
No
50 not know 54 87-7) 66 (85.7)
7(9.6) 8(10.4)
Family history of cancer
Yes 3(4.1) 5(6.5) <0.0001
No ™39 (53.4) 71(92.2)
DonotKnow ™54, 5) 1(1.3)

Getting sunburnt as a child
(more than 1)

Yes| 14(19.2) 14(18.2) 0.24

No 44 (60.3) 38 (49.4)
DonotKnow| 15 (20.5) 25 (32.4)
Human papillomavirus
infection
Yes 4(5.5) 2(2.6) 0.18
No 9(12.3) 4(5.1)
Do notKnow | 60 (82.2) 71(92.2)
Obesity and overweight (BMI
greater than 25 Kg/M?)
Yes 9(12.3) 17 (22) 0.25
No 62 (85) 57 (74)
Do not Know 2(2.7) 3(4)
Physical inactivity (less than 30
min. of 5 times/week)
Yes| 16(21.9) 9(11.7) 0.27
No 53 (72.6) 51 (66.2)
Do not Know 4 (55) 7 (91)
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Table 3. Awareness of warning cancer signs among the study
participants

Non-
medical
students

N=77

n (%)

Medical
students
N=73
n (%)

P-value

Variable

Change in mole appearance
Yes 2(27) 0(0) 0.20
oot Km’:‘x 16(219) | 23(29.9)
55 (75.3) 54 (70.1)
Permanent change in bowel
or bladder habits
Yes 6(8.2) 3(3.9) 0.30
No 35 (48) 32 (41.6)
DonotKnow | 33 (43.8) 42 (54.5)
Permanent coughing or
hoarseness
Yes| 11(15.1) 9(11.7) 0.71
No| 42 (57.5) 43 (55.8)
DonotKnow | 70 (27.4) 25 (32.5)
Permanent swallowing
difficulty
Yes 4(5.5) 3(3.9) 0.44
No| 45(61.6) 41(53.2)
DonotKnow | 54 (31.1) 33 (42.9)
Permanent unexplained pain
Yes 35 (48) 14 (18.2) | <0.001
No ™97 (16.4) 20 (26)
DonotKnow ™=5¢(356) | 43(55.8)
Unhealed sore
Yes 8(11) 6(7.8) 0.79
No
Do not Know 19 (26) 20(26)
46 (63) 51 (66.2)
Unexplained bleeding
Yes 7(9.6) 4(5.2) 0.36
No ™ 45 (61.6) 44 (57.1)
DonotKnow =751 58.8) | 29(37.9)
Unexplained losing weight
Yes 8 (11) 5(6.5) 0.36
Nol 5534 34 (44.1)
DonotKnow ™77 ca8) | 38(49.4)
Unexplained swelling or lump
appearance
Yes| 41(56.2) 31(40.3) 0.14
No| 10(13.7) 13 (16.9)
Do not Know 22 (30.1) 33 (42.8)

Similarly, most of the medical and non-medical participants
also reported a low level of awareness and unable to
recognize the common warning signs of cancer, including
permanent change in bowel or bladder habits (8.2% vs.
3.9%), permanent coughing (15.1% vs. 11.7%), permanent
swallowing difficulty (5.5% vs. 3.9%), unhealed sore (11% vs.
7.8%), unexplained bleeding (9.6% vs. 5.2%), unexplained
losing weight (11% vs. 6.5%). However, permanent
unexplained pain was significantly recognized by the

respondents of the medical group compared to the non-
medical group (48% vs. 18.2%; p<0.001). Although there
were no significant findings, respondents were also able to
recognize unexplained lump appearance as a warning cancer
symptom (56.2% vs. 40.3%), as shown in Table 3. In addition,
although there were no significant findings, the medical and
non-medical participants reported a low mean knowledge
of cancer risk factors (2.24+1.52 vs. 3.11+1.60); and mean
awareness of cancer warning signs (1.70+0.91 vs. 1.00+0.81),
respectively, as shown in Table 4.

Table 4. Comparison of mean knowledge and awareness among the
study participants

Variable Medical Non-medical Pvalue
students students

Knowledge of cancer risk | 2.24%+1.52 3.11+1.60 0.69

factors

Awareness of warning 1.70£0.91 1.00£0.81 0.56

cancer signs

4. DISCUSSION

Understanding cancer knowledge and awareness among
university students can be viewed as a valuable tool for
improving cancer prevention, early detection, and survival. In
this context, knowledge of cancer risk factors and awareness
of symptoms are not isolated events. Most of the students
who participated in this study correctly identified certain
cancer risk factors, such as smoking and second-hand
smoking. These results are consistent with a study conducted
by Merten et al. [12] to examine cancer risk factor knowledge
among college students. The study found that smoking and
second-hand smoke were the most prominent risk factors.

Although there were no significant findings, the medical and
non-medical participants reported a low mean knowledge of
cancer risk factors. Nevertheless, the non-medical students
reported a significant rate of poor knowledge level regarding
family history of cancer than the medical students. On the
other hand, the medical students reported a significant rate
of poor knowledge level regarding alcohol consumption
and processed meat consumption than the non-medical
students. A possible explanation for the responses displayed
by this sample of medical participants regarding these two
risk factors might be related to previous data reported that
eating more than 90g of red or processed meat each day
is considered carcinogenic or drinking two units of alcohol
per day could increase the risk of cancer incidence [35, 36].
Although the literature on cancer risk factors is extensive [16,
18], these factors are not well recognised in the current study,
and knowledge of cancer risk factors is low in many areas
reported by most participants, including medical and non-
medical students. Our results are consistent with a previous
study conducted by Xu et al. [20] in the USA to examine
college students’ cancer-preventative knowledge and health
behaviours. The study found that participants recognized an
average of 6.69 out of 11 risk factors. Similarly, White et al.
[21] in a study to assess the prevalence of several cancer risk
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factors among young adults reported that obesity, physical
inactivity, binge drinking, cigarette smoking, and frequent
consumption of red meat were the most common cancer risk
factors.

As expected, awareness of cancer signs was no better than
knowledge of cancer risk factors, and participants generally
had low or no awareness of the most common warning signs
of cancer. This is also observed by a low mean awareness
of cancer warning signs and symptoms. Recognition of
cancer indications in the current study is believed to be low
compared to previous studies conducted by Radi et al. [22], Al
Qadire et al. [23], and Al-Azri et al. [24]. Generally, the results
from these studies found that the majority of respondents
were unable to identify the common signs and symptoms of
cancer. Moreover, the results of the present study are also
consistent with a previous study by Al-Zalabani et al. [25]
to explore women’s breast cancer knowledge, practices,
and screening in primary health care. The findings of this
study reveal a lack of knowledge about the warning signs
of breast cancer. Another large study conducted by Ahmad
MM [26] in Jordan examined the knowledge of cancer among
the Jordanian population and found knowledge gaps and
inappropriate practices.

Low levels of knowledge and awareness of cancer risk factors
and symptoms can be explained by low levels of education.
This is supported by the fact that lower educational
attainment has been reported to be associated with lower
cancer awareness among patients [27, 28]. A study conducted
by Macleod et al. [27] found that there is strong evidence
of an association between lower education level and delay
in breast and colorectal cancers. Many previous studies
have shown that the higher the level of education (school
and college), the higher the knowledge and awareness [29-
31)]. However, risk factor knowledge and cancer symptom
awareness are low in the current study sample. This is
consistent with a previous study reported in Jordan by
Mhaidat et al. [32] to assess undergraduate awareness of
colon cancer (CRC) warning signs and risk factors. The study
included undergraduates from various universities in Jordan,
divided into medical and non-medical majors. The study
found that CRC perceptions of both warning signs and risk
factors were most strongly associated with the educational
group of participants. Medical students were significantly
more aware of both warning signs and risk factors than other
students. In our study, permanent unexplained pain was
significantly recognized by the respondents of the medical
group compared to the non-medical group (p<0.001).

As cancer is a major problem worldwide, there is a need to
raise public awareness about early detection and diagnosis
of this disease. Therefore, more attention should be paid
to health promotion programs. Future health education
and health promotion programs should emphasize the links
between risk factors and cancer and provide more evidence-
based interventions to university students. In addition, more
attention should be paid to undergraduate education by
improving study programs and involving students in health

promotion campaigns. This allows most medical students
to disseminate knowledge to other students and includes
awareness programs in their education to educate students.

To our knowledge, this study was the first attempt to assess
knowledge of cancer risk factors and awareness of the cancer
warning signs among university students in Northern Cyprus.
However, some limitations should be pointed out. First, this
study included some academic disciplines without taking
into account other academic professions among universities
in Northern Cyprus. Second, because the survey was self-
reported, students’ understanding of the questions may have
been inconsistent. Given these limitations, more research is
needed to assess knowledge and awareness of cancer risk
factors and warning signs.

5. CONCLUSION

The results of this study revealed gaps in cancer risk factors
and cancer warning signs among medical and non-medical
students as the participants’ knowledge level about the
majority of cancer risk factors and warning signs was low.
There were very few risk factors correctly known by the
participants of both groups, particularly about smoking
and second-hand smoking. There is a statistical difference
between non-medical students and medical students in
terms of knowing risk factors regarding alcohol consumption,
consumption of processed red meat, and family history
of cancer. Therefore, efforts to focus more attention on
increasing cancer knowledge and awareness through
continuing education programs involving all university
students at various levels that encourage early detection of
cancer are necessary.
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ABSTRACT

Objective: Breastfeeding is a wonderful event that requires strength and dedication from mothers. Effective breastfeeding education
provided to pregnant women in the prenatal period can increase the success and level of breastfeeding.
This study aimed to determine the effect of prenatal education intervention on the first two-month exclusive breastfeeding level.

Method: This experimental study was carried out at a primary family health center between July 2019 and February 2020. One hundred
thirty-three pregnant women were included in the study’s control and intervention groups. The Prenatal and postnatal information form,
the Infant Feeding Attitude Scale (IIFAS) and the Breastfeeding Self-Efficacy Scale-Short Form (BSES-SF) were used to collect the data.

Results: The first two-month exclusive breastfeeding level was 33.1% in the control group and 68.7% in the intervention group (p <.05). The
exclusive breastfeeding status in the first two months was adversely affected 10.5 times by feeding food other than breast milk as the first
food after birth, 4.3 times by using pacifier-bottles, and 2.8 times by not receiving breastfeeding education. The weekly progression of the
gestational week had a positive effect by 1.6 times, and each unit increase in the number of daily breastfeeding had a positive effect of five
times (p<.05)

Conclusion: Prenatal breast milk and breastfeeding education increased the first two-month exclusive breastfeeding level. The education

-

also had a positive effect on daily breastfeeding frequency, pacifier-bottle use, night breastfeeding levels and water use.
Keywords: Pregnancy, prenatal breastfeeding education, effect on breastfeeding

1. INTRODUCTION

The health of individuals is directly related to their nutrition
in early infancy. International organizations state that
breastfeeding is the most appropriate nutritional choice for
the newborns. All newborns should be breastfed immediately
after birth and should be exclusively breastfed for the first six
months. Afterwards, breastfeeding should be continued with
complementary foods for up to two years (1-3).

Growth retardation, infectious diseases, sudden infant
deaths, and allergic diseases are less common in breastfed
infants (4,5). Breastfeeding protects against postpartum
bleeding, ovarian and breast cancer, osteoporosis, and
cardiovascular diseases. Breast milk provides support to the
family and social economy as it protects against formula food
costs and health problems caused by the use of formula (6-
8).

The “Breast Milk Promotion and Baby-Friendly Hospitals
Program” has been carried out in cooperation with UNICEF
in Turkey since 1991. Moreover, breastfeeding and breast
milk counseling is provided to all pregnant women under
the “Prenatal Care Program” (9). In Turkey, 71.0% of mothers

breastfeed for the first time within one hour after birth.
Exclusive breastfeeding decreases from 59.0% in the two-
month period to 41.0% in the first six months. The median
breastfeeding alone duration is 1.8 months. The exclusive
breastfeeding level in the first six months is 41.0% worldwide,
and according to a previous study, it was 15.0% for Sanliurfa.

Bad habits such as giving water in the early period and using
a pacifier-bottle are frequently seen in mothers (10,11).
Despite the implemented programs and support, exclusive
breastfeeding has not reached desired levels worldwide,
as well as in Turkey and in Sanliurfa. Many mothers stop
breastfeeding in the first two months after birth, which
is caused by the mother not being ready to deal with
postpartum difficulties and from being insecure. The main
factor that helps mothers feel adequate during breastfeeding
by preparing for the breastfeeding process from pregnancy is
prenatal breastfeeding education (12,13).

This study aimed to determine the effect of prenatal
education intervention and other factors on the level of
exclusive breastfeeding in the first two months.
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2. METHODS

2.1. Type of the Study

This study followed an experimental research approach.

2.2. Ethics

Ethics approval was obtained from the University Faculty
of Medicine Non-Interventional Research Ethics Committee
(08.04.2019/04). Written permission was obtained from
Provincial Health Directorate and verbal consent was
obtained from all participants.

2.3. Population and Sample of the Study

This study was conducted in a family health center (FHC)
located in a semi-urban area between July 2019 and February
2020. The research was conducted in a single health center.
The population of the study consisted of women in the last
trimester of their pregnancy (27-40 weeks) registered with
the FHC. The inclusion criteria were that the participants
spoke Turkish and agreed to participate in the research.

2.3.1. Sample Size

In our previous research in the city, we found the level of only
breast milk use in the first 6 months of 52.0%. Since there is
no other research conducted in the city on the use of only
breast milk, 52.0% was taken as a reference in calculating the
sample size (11). In the study, the exclusive breastfeeding
level for the first two months was 52.0% with a confidence
level of 95% and a power of 80%. At the end of the training,
it was aimed to increase the nutritional status of only breast
milk by 12% in the first two months (11,14). In the calculation,
the necessary sample size formula was used to test a group
ratio. The following values are used in the formula:

1.96: Statistical equivalent of 95% confidence interval,
0.52: exclusive breastfeeding reference level,
0.64: target level with 12% increase after training,

0.84: Statistical equivalent of 80% power (Research power
is 80%). In light of this aim, the number of participants to
be included in both the control and intervention groups was
calculated as 133 (15).

2.3.2. Sample Selection-Grouping

In the study, no matching was made between the control and
intervention groups in terms of the main variables affecting
breast milk. By making a random selection (randomization),
the groups will be similar and a sample will be created that
will represent the population. The first 133 pregnant women
who applied to the FHC and met the required criteria were
included in the control group without skipping. Using the
same method, the next 133 pregnant women were included
in the intervention group without missing any of them. It

took seven weeks to identify the participants for the control
group and eight weeks to identify the participants for the
intervention group.

2.4. Data Collection Tools

The prenatal and postnatal information form, the Infant
Feeding Attitude Scale (lIFAS) and the Breastfeeding Self-
efficacy Scale-Short Form (BSES-SF) were used to collect the
data. The forms were completed using face-to-face interviews
with the participants.

2.4.1. Prenatal-Postnatal Information Form

The prenatal information form consisted of 11 questions. In
the form, the mother’s age, education level, employment
status, social security status were requested, along with
the father’s employment status, family income level, family
type, planned pregnancy status, and mother’s breastfeeding
experience. There were 14 questions in the postnatal
information form. In the form, the infant’s birth style, birth
weight, sex, place of birth were requested, along with the
gestational week, the first food given after birth, the first
breastfeeding time, the first person to help to breastfeed,
pacifier-bottle use status, daily number of breastfeeding,
night breastfeeding status and exclusive breastfeeding
duration.

2.4.2. Infant Feeding Attitude Scale (IIFAS)

The 1IFAS is used to predict breastfeeding time and which
formula breastfeeding mothers prefer in infant nutrition. The
scale is a five-point likert type, where 1 represents ‘strongly
disagree’ and 5 represents ‘strongly agree’. Nine items in the
scale contained positive statements about breast milk and
eightitems were about formula nutrition. The items regarding
formula nutrition were scored inversely (1=5, 2=4, 5=1). The
participants with a total score of 70-85 were considered to
be prone to breastfeeding, a total score of 49-69 represented
participants who were undecided in nutritional preference,
and a total score of 17-48 represented participants who
were prone to formula feeding. Cronbach’s alpha internal
consistency coefficient was .71 for the scale adapted into
Turkish (16). Cronbach’s alpha value was found to be .69 in
this study.

2.4.3. Breastfeeding Self Efficacy Scale-Short Form (BSES-SF)

This form was created by converting the items of the first
form developed by Dennis and Faux (17) in 1999 into future
expressions. There were 14 items in the short form. All items
were represented by a five-point Likert type rating (1=l am
not sure at all, 5= am always sure). The lowest (14) and
the highest (70) scores could be obtained from the scale.
Cronbach’s alpha value of the form adapted to Turkish was
.87 (18). Cronbach’s alpha value was found to be .89 in this
study.
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2.5. Procedure

All participants completed the postnatalinformationformatthe
end of the second month after birth. The entired control group
was reached after birth. Two participants in the intervention
group were excluded from the study due to the death of their
infants in the first two months (Figure 1). Antenatal information
form, 1IFAS and BSES-SF were administered once during the
prenatal interview to the groups in the 3rd trimester. The
IIFAS and BSES-SF scales were not repeated after birth, as the
increase in the level of exclusive breastfeeding in the first 2
months with breastfeeding education meant that the [IFAS and
BSES-SF scales were positively affected by the education. It was
accepted that both groups received standard breastfeeding
counseling from FHC personnel within the scope of prenatal
care. After completing the forms, no procedure was applied
to the control group, while breastfeeding and breast milk
training was provided individually to each participant in the
intervention group. In the training, a 15-minute presentation
and a video were used. The content included the benefits and
content of breast milk, the correct positioning of the baby at
the breast, proper breastfeeding and proper infant feeding. At
the end of the training, each participant asked her questions in
a five-minute question and answer session. A training booklet
and brochure were then given to the participants. Educational
materials were prepared using the publications of the Ministry
of Health of the Republic of Turkey and of UNICEF (19,20). The
training content included all the information that the ministry
recommended to be provided in the prenatal period.

2.6. Statistical Analysis

A two-step approach was applied in the analyses. In the first
stage, the effectiveness of the educational intervention was
evaluated. In the second stage, the effect of the educational
intervention was re-examined by the researchers together
with the factors that were not taken under control. The
Kolmogorov-Smirnov test was used to determine the
suitability of the data for a normal distribution. Descriptive
statistics (number, percentage, median, minimum and
maximum), the Mann-Whitney U-test, and the chi-squared
tests were used to compare the control-intervention groups
and to determine the factors affecting the first two-month
exclusive breastfeeding status. Logistic regression analysis
was performed to evaluate the effect of educational
intervention on the first two-month exclusive breastfeeding
status together with other variables. The variables with
significant effect in univariate analyses were as follows:
breast milk and breastfeeding education status, mother’s
education status, type of birth, first food given after birth,
breastfeeding status in the first half hour, pacifier-bottle use
status, night breastfeeding status, gestational week, birth
weight, daily breastfeeding number, BSES-SF score, and IIFAS.
The Backward Stepwise (conditional) method was followed
in the logistic regression analysis.

3. RESULTS
The control and intervention groups were similar in terms of

major prenatal variables that may affect the breastfeeding
status (p>.05) (Table 1).

Table 1. Distribution of prenatal variables of mothers by control and
intervention groups

Control Intervention
Group Group
Characteristics N %* N %*
Educational status
llliterate 38 28.6 27 20.6  4.09 .53
Literate (not finished 14 105 17 13.0
elementary school)
Elementary school 33 248 42 321
Secondary school 25 188 21 16.0
High school 10 7.5 8 6.1

University and higher 13 9.8 16 12.2

Employment status

Working 16 120 22 16.8 0.86 .35
Not working 117 88.0 109 832

Employment status of

fathers

Working 121 91.0 110 840 235 12
Not working 12 9.0 21 16.0

Income level

Income less than 95 714 102 779 112 .28
expenses

Income is equivalent 38 28.6 29 22.1

to expenses and higher
Social security status

Yes 72 54.1 65 496 037 54
No 61 459 66 504
Family type
Extended 45 338 40 305 019 .65
Nuclear 88 66.2 91 69.5
Planned pregnancy
Yes 92 69.2 90 687 0.00 1.00
No 41 308 41 313
Breastfeeding
experience
Yes 104 78.2 94 718 113 .28
No 29 21.8 37 28.2
Median Median MWU p
(Min. - Max.) (Min. - Max.)
Age of mother 27(16-42) 27(16-41)  8085.0 .31
Number of children 2(0-9) 2(0-9) 8018.5 .25
BSES-SF** score 53(26-68) 52(32-70)  8632.0 .89
IIFAS*** scale score 58(39-83) 59(50-70) 77755 .13

*Column Percentage,
**BSES-SF: Breastfeeding Self Efficacy Scale-Short Form
**¥IIFAS: Infant Feeding Attitude Scale
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No matching was made between the control and intervention groups in the study.
It was planned to work in a sample that would represent both the similarity of the
groups.and the population by random selection.

U

Prenatal information form, IIFAS and BSES-SF
were applied to all pregnant women who spoke
Turkish and agreed to participate in the study
(n=266).

U U

Intervention group (n=133)

Control group (n=133)

Breastfeeding and breast milk
education (a 15-min presentation-
video) were given to each pregnant

J

At the end of the education, each
mother asked her questions. An
education booklet and brochure

were given when leaving

g

Second month after birth all pregnant women completed the Postnatal
Information Form

¢

No procedure was applied to the
control group

Two women in the intervention
group (n=131) were excluded from
the study due to the death of their
infants in the first two months.

The whole control group (n=133)
was reached after birth.

Figure 1. CONSORT Flow diagram

The median age of the participants in the control and
intervention was 27, and the median number of children they
had was two. The median self-efficacy score was 53 in the
control group and 52 in the intervention group. The median
IIFAS score in the control group was 58, 4.0% of the group
were inclined to formula, 9.0% were inclined to breastfeed,
and 88.0% were undecided about the way of feeding their
baby. The median IIFAS score in the intervention group was
59. 2.3% of the group were inclined to breastfeed, and 97.7%
were undecided on the choice of nutrition (p>.05) (Table 1).

Initiation of breastfeeding in the first half hour was 43.6% in
the control group and 48.1% in the intervention group. Of
the participants who started breastfeeding after the first half
hour, 44.1% stated that their baby had a health problem,
24.5% stated that they did not have milk, 22.4% stated that
their health problems and 9.1% did not want to breastfeed.
There was no difference between the control and intervention
groups in terms of the variables of first food given and
breastfeeding status in the first half hour after birth (p>.05).
Pacifier-bottle use was higher in the control group (73.7%)
than in the intervention group (54.2%) (p<.05). The night-time
breastfeeding levels of the participants in the intervention
group was 96.9% better than the control group (88.7%) (p<.05)
(Table 2). The median number of breast feedings per day was
higher in the intervention group (10 times a day) than in the
control group (eight times a day) (p<.05) (Table 2).

Table 2. Distribution of breastfeeding characteristics by control and
intervention groups

Intervention

Control Group

Group
Characteristics N N %*
First food after birth
Breast milk 79 59.4 90  68.7 2092 .148
Other 54 40.6 41 313
Breastfeeding within
the first half hour
after birth
Yes 58 436 63 481 0369 .544
No 75 56.4 68 51.9
Pacifier-bottle use
Yes 98 73.7 71 54.2 10.049 .002
No 35 263 60 458
Night breastfeeding
status
Yes 118 837 127 969 5510 .019
No 15 11.3 4 31
. Median Median
E:;Z:f::::::?f (Min. - Max.) (Min.-Max.) MWU P
8(0-13) 10(0-13) 54445 <.001

*Column Percentage

Table 3. Distribution of the first two-month exclusive breastfeeding
status by control and intervention groups

Control Intervention
Group Group
95%
Variable N %* N %* a OR Confidence
interval
First two-month
exclusive
breastfeeding
Yes 44 331 90 687 32.091 <.001 2.1 1.66-2.85
No 89 669 41 313 32.091

*Column Percentage, OR: Odds Ratio

The first two-month exclusive breastfeeding was 33.1% in
the control group and 68.7% in the intervention group, which
indicated that the breast milk and breastfeeding education
increased the first two-month exclusive breastfeeding level
2.1 times (p<.05) (Table 3).

The participants in the control and intervention groups stated
that the most common reason for not only feeding breast milk
for the first two months was due to insufficient breast milk.
This was followed by drinking water and health problems in
the babies, respectively. From the distribution of reasons for
not only feeding breast milk in the first two months, which
is common for both groups, insufficient milk (32.7%) and
drinking water (20.0%) were lower in the intervention group
than in the control group (67.3% and 80.0%, respectively)
(p<.05). Except for breast milk and breastfeeding education,
the factors affecting exclusive breastfeeding in the first two
months were examined. The level of exclusive breastfeeding
in the first two months of illiterate women was lower (30.8%)
(p<.05).
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Table 4. Logistic regression model of factors affecting the first two-month exclusive breastfeeding status (latest model, step 6)

Variables

Pregnancy week -0.4
Not taking breast milk as the first food after birth 2.3
Not using pacifier-bottle 14
Daily number of breastfeeding -1.4
Not receiving breast milk and breastfeeding education 1.0

Standard deviation (o] 95% Confidence interval
0.2 .044 0.6 0.40-0.98
0.7 .002 10.5 2.45-45.36
0.5 .004 4.3 1.61-11.94
0.2 .000 0.2 0.14-0.37
0.4 .029 2.8 1.11-7.09

OR: Odds Ratio

Among the prenatal variables questioned, the mother’s
employment status, father’s employment status, income
level, social security status, family type, planned pregnancy
status, and breastfeeding experience variables did not affect
the first two-month exclusive breastfeeding status (p>.05).
When the effect of the variables encountered during and
after birth was examined, it was determined that the first
two-month exclusive breastfeeding level was higher in the
participants who had a normal birth (57.3%) than those who
gave birth by c-section (42.1%); higher in those who received
breastfeeding as the first food in the first half hour (66.3%)
than in those who did not (39.2%); higher in those who did
not use pacifier-bottles (83.2%) than those who did (32.5%);
higher in those who breastfed at night (54.7%) than those
who did not (0.0%); higher in those who received prenatal
breastfeeding education (68.7%) than those who did not
(33.1%) (p<.05).

The baby’s gender, place of birth, and first breastfeeding
assistant variables did not affect the first two-month
exclusive breastfeeding level (p>.05). The first two-month
exclusive breastfeeding infants were found to have a higher
gestational week, birth weight, daily breastfeeding number
of mothers, self-efficacy score, and IIFAS score than non-
breastfeeding infants (p<.05). The maternal age and number
of children variables did not affect the first two-month
exclusive breastfeeding status (p>.05).

In the logistic regression model, the exclusive breastfeeding
status in the first two months was adversely affected 10.5
times by feeding food other than breast milk as the first
food after birth, 4.3 times by using pacifier-bottles, and 2.8
times by not receiving breastfeeding education. The weekly
progression of the gestational week had a positive effect
by 1.6 times, and each unit increase in the number of daily
breastfeeding had a positive effect of five times (p<.05)
(Table 4).

4. DISCUSSION

The study was conducted in a region with low-income families.
Most of the participants had primary or lower educational
levels, were unemployed, and had no social security. A large
family structure is often seen in the region (Table 1). In this
study, as a result of the educational intervention, the level of
exclusive breastfeeding increased 2.1 times in the first two
months (Table 3). In the study, an increase was achieved with
breastfeeding education, well above the target of 12%. Some
studies in the literature also support this result (21,22). In

another study, the exclusive breastfeeding status of mothers
who did not receive prenatal breastfeeding education was
adversely affected 1.73 times in the 6™ week and 1.92 times
in the 3™ month (23). Mattar et al (24) increased the exclusive
breastfeeding level by 29% in the first six weeks with prenatal
breastfeeding education. Individual prenatal breastfeeding
education applied by Chekol et al (25) to mothers increased
breastfeeding rates in the second week after birth and
positively affected the duration of breastfeeding. However,
in a study conducted in Hong Kong, prenatal breastfeeding
education could not increase the exclusive breastfeeding
levels in the 6 postnatal week or in the 3™ postnatal month.
Researchers argued that prenatal breastfeeding education
alone was insufficient in societies with high breastfeeding
levels and should be supported by postnatal education (26).
Consistent with the results, in this study, conducted in the
region where education and socioeconomic levels were low,
it was determined that prenatal breastfeeding education
achieved more success in exclusive breastfeeding and the
education had much more positive effects (27).

The prenatal breastfeeding education applied in this study
also had a positive effect on the frequency of pacifier-
bottle use, night breastfeeding, and breastfeeding (Table
2). Nonetheless, the first food and first breastfeeding time
after birth did not demonstrate any positive results after
the education. It is understood that prenatal breastfeeding
education alone is not sufficient in the onset and continuation
of breastfeeding in the early period and the counseling and
support provided by postnatal hospital health personnel in
the are also vital (26).

In the study, the breastfeeding level was 98.5% in the control
and intervention groups for a while. The continuation of
breastfeeding for the desired period is a substantial problem.
Breast milkand breastfeeding education provided a significant
increase in the first two-month exclusive breastfeeding level.
However, it should not be overlooked that other factors are
also effective on the process. The use of pacifier-bottles
decreased the first two-month exclusive breastfeeding by 4.4
times (Table 4). In many studies, it has been reported that
the use of pacifier-bottles adversely affects breastfeeding
and shortens the duration of exclusive breastfeeding. These
apparatuses used to calm the infant cause nipple confusion
in the infant. This confusion leads to less breastfeeding
and reduced milk production, thus, early introduction of
additional food for the baby (11,28,29). The negative effects
on breastfeeding make it necessary to combat pacifier-bottle
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use. This research has shown that the use of pacifier-bottles
can be reduced from 73.0% to 54.0% with education.

In this study, the failure to start breastfeeding the newborn
negatively affected the continuation of the first two-month
exclusive breastfeeding by 10.3 times (Table 4). Across Turkey,
food intake before breastfeeding is an essential problem with
24.0% (10). The first feeding of the newborn with breast milk
after birth increases the likelihood of successful breastfeeding
continuation (30).

Feeding the newborn with substances or liquids before
breastfeeding is called prelacteal feeding (19,20). Prelacteal
feeding, which is defined as not performing the first
breastfeeding, leads to the failure of mother-infant contact.
This results in the absence of milk and the continuation of
nutrition with foods other than breast milk (31). Especially
during c-section deliveries, problems are encountered in
the first breastfeeding due to delays in milk production and
surgical site pain. Mothers who give birth by c-section are
at higher risk of performing the first feed with foods other
than breast milk compared to mothers who give birth
naturally (32,33). As a matter of fact, in this study, exclusive
breastfeeding was found to be lower in the participants who
gave birth by c-section (42.1%) than those who had a natural
birth (57.3%). Hospitals also play a large role in starting the
first postnatal nutrition with foods other than breast milk.
In the first feed, the encouragement of health personnel in
hospitals, especially regarding the use of formula, causes the
first step to be taken incorrectly. Therefore, the behavior of
the healthcare personnel in directing the mother is crucial
for the continuation of exclusive breastfeeding (34). Early
initiation of breastfeeding is a requirement of being a baby-
friendly hospital. In this respect, the fact that all births
took place in the hospital should be seen as an advantage
in the study and it should be considered as an important
opportunity to start breastfeeding (35).

In this study, the most common reason for mothers to start
breastfeeding late is due to health problems in their infants.
It is estimated that premature births contribute to health
problems that occur in the first moments of life. Starting
breastfeeding and continuing breastfeeding in premature
babies is more difficult than in full-term babies. The need
to stay in incubators and receive health care increases in
premature births. It causes delays in mother-infant contact,
thus, delays in the first breastfeeding. Preterm births also
reduce exclusive breastfeeding levels (36).

As a matter of fact, in this study, the increase in gestational
week positively affected the first two-month exclusive
breastfeeding by 1.6 times. The increase in the number of
daily breastfeeding in the study positively affected the first
two-month exclusive breastfeeding by five times. (Table 4).
One of the main criteria for adequately producing breast
milk and continuing breastfeeding is the number of daily
breastfeeding (11,37). Prenatal breastfeeding education
provided a successful increase in breastfeeding frequency.
The increase in the frequency of breastfeeding meets
the need for water as well as adequate breastfeeding. In

countries with hot climates, mothers worry that their babies
are thirsty. Nevertheless, a baby who receives enough breast
milk, the majority of which is water, can meet all their water
needs. Water use was found to be the second most common
cause of deterioration of the first two-month exclusive
breastfeeding status in the study. The hot summer season
in Sanhurfa is the main reason for this perception (11).In a
study conducted in Mauritius, the most common reason that
negatively affected exclusive breastfeeding was giving water
to babies. This reason was followed by starting work and the
lack of milk (38).

In this study, the most common reason for an early transition
to additional food was the lack of milk. Mothers are
concerned that their milk will not be sufficient especially
in the first days after birth due to reasons such as having a
premature baby, c-section delivery, incorrect positioning
and attachment, and incorrect breastfeeding (36). Many
studies have demonstrated the concern that breast milk
will not be sufficient as the main reason for the early
transition to supplementary food (39,40). 60% of mothers,
who start breastfeeding, stop breastfeeding earlier than the
recommended period. Mothers most often have this feeling
when their babies cry a lot and stop breastfeeding regardless
of their baby’s age and start formula food or additional
food (41). In accordance with the literature, breast milk and
breastfeeding education provided an improvement in both
drinking water levels and in the perception of lack of milk in
the intervention group (13).

Limitations of the Research

In the study, it was preferred to study the short-term results
of the first two months due to the difficulties in follow-ups
and the time constraints in the field in showing the effect of
prenatal education on the status of exclusive breastfeeding.

5. CONCLUSION

Breast milk and breastfeeding education increased the
first two-month exclusive breastfeeding level by 2.1 times.
The educational intervention had a positive effect on daily
breastfeeding frequency, night breastfeeding level, pacifier-
bottle use habit, insufficient breast milk perception, and
water use. Early onset and continuation of breastfeeding
depend on qualified prenatal breastfeeding education and
effective support mechanisms in the maternity hospital.
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ABSTRACT

determine its validity and reliability.

Keywords: VitaminD, health belief scale, women, reliability, validity.

Objective: This study was conducted to develop Vitamin D Health Belief Scale based on the health belief model in adult women and

Methods: The sample of the study consisted of 404 women who were aged between 18 and 65, volunteered to participate in the study,
and met study criteria. The theoretical framework of the scale was based on the health belief model. During the scale development stage,
exploratory factor analysis and index values were evaluated by using confirmatory factor analysis, item-total correlation, and mean scores.

Results: The content validity index of the scale was found as 91.52%. As a result of the factor analysis, the variables were gathered under 6
factors with a total explained variance of 58.22%. Cronbach’s alpha value of the scale was determined as.884.

Conclusion: As a result of all analyses, a 5-point Likert-type scale that consisted of 31 items was developed. Six factors were obtained
from the scale: perceived sensitivity, caring, health motivation, perceived benefits, perceived barriers, and self-efficacy. The total score
of the scale gives the Vitamin D Health Belief score. The lowest and highest scores on the scale which consists of 31litems are 31 and 155
respectively. It is recommended to use this scale to determine vitamin D health beliefs in adult women.

1. INTRODUCTION

Vitamin D, which is a fat-soluble vitamin, functions like a
hormone in the body. It takes part in calcium absorption,
bone development, and bone remodeling. (1) The Food and
Drug Administration (FDA) has reported that vitamin D is an
important factor in the control of serum calcium levels and
bone homeostasis (Title 21: Food and Drugs Part 101 Food)
(2). The functions of vitamin D include keeping serum calcium
and phosphorus levels within a certain range, stimulating
intestinal calcium absorption, and stimulating the activity of
osteoclasts in the bone (3,4). It has been reported that one
million people in the world suffer from vitamin D deficiency,
and babies, girls, and women with pregnancy in almost all age
groups are affected more than others (5,6). However, recent
studies have shown that vitamin D deficiency may play a role
in many chronic diseases, including cardiovascular diseases,
diabetes, hypertension, depression, and autoimmune
diseases, especially cancers(7-10). In fact, it has been reported
that the coronavirus disease has been seen more frequently,
it has progressed more severely, and mortality has increased
significantly in individuals with vitamin D deficiency during the
COVID-19 pandemic. It has been stated that the probability
of catching the disease and the severity and mortality of the
disease decrease in people with adequate vitamin D levels or
who are given vitamin D (11). There is very little information
about individuals’ knowledge and beliefs about and attitudes
towards vitamin D (10,12).

Some studies conducted on vitamin D knowledge and
behavior have shown that women do not know how to benefit
from vitamin D and cannot state vitamin D sources correctly
(10,13). Also, 63.2% of the women in a study conducted in
China and 53% of the women in a study conducted in Vietnam
stated that they did not like to be exposed to sunlight (14,15).
In another study conducted in Saudi Arabia, only 31% of the
participants stated that vitamin D had an effect on bones and
77% had not heard anything about vitamin D (16). Similarly,
in a study conducted with university students in China,
68% of the students stated that they did not have accurate
knowledge about vitamin D and that vegetables and fruits
were important sources of vitamin D (14). Many theories
and conceptual models help nurses to prevent diseases and
improve health (15,17). One of these models is the “Health
Belief Model.” It is the most commonly used model to explain
health behaviors. The model explains determining factors
related to the implementation of preventive health behaviors
(18). When the health belief model is considered within the
scope of health behaviors, it is the first model that has been
adapted to reduce the probability of catching a disease and
the severity of the disease and to prevent the disease as a
result of health behaviors to be taken. This model guides us
to learn about individuals’ beliefs and perceptions about a
disease (19).
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The Health Belief Model also motivates individuals to
acquire positive health behaviors and avoid negative health
behaviors. (18, 20). As a result, a vitamin D health belief scale
is needed to find out women'’s level of attitudes, knowledge,
and beliefs about vitamin D, which is an important problem,
especially for them. No scale has been developed on this
subject in Turkey. The aim of this study is to develop a
Vitamin D Health Belief Scale, which is appropriate for Turkish
society, for adult female individuals, and to determine its
psychometric properties.

2. METHODS

2.1. Type of the Study

This study was conducted in a methodological descriptive
research design to develop a vitamin D health belief scale for
adult women and to determine its psychometric properties.

2.2. Study Setting

The study was conducted in a family health center in Istanbul
province. The center provides primary health care, adult
health screenings, and treatment services.

2.3. Population and Sample of the Study

The sample of the study consisted of female individuals who
were literate, were aged between 18 and 65 presented to
the family health center between June 2018 and September
2018, and agreed to participate in the study (Count of Items):
(Count of observations/persons) ratio, which is a sample size
calculation method suggested for scale development studies
was used for calculating the study sample. According to this
calculation method, a ratio of 5-30 observations per item
is recommended. (21) The study was completed with 404
female individuals (n=404). In the literature, there are criteria
regarding the determination of the sample group in relation
to the number of items applied. However, it is stated in the
literature that the sample size is very good with 500 people
and excellent with 1000 people. From this point of view, the
number of samples was kept high (22).

2.4. Data Collection

Data were collected based on self-reports under the guidance
of the researcher. Before the draft form of the scale was
applied to the study group, it was piloted to a small group (not
included in the study, n=40) meeting the inclusion criteria of
the study to test the intelligibility of the items. Afterward, the
guestionnaire was applied to 404 people. The purpose of the
study and data collection methods were explained to the FHC
administrators. After necessary permissions were obtained
from the managers of the institution, the data collection
tools were applied to the participants by the researcher.
The data collection tools consisted of an information form,
a demographic questionnaire with items about age, gender,

educational status, and individual characteristics, and the
final form of the scale. The scale development process took
place in three stages.

Stage 1: Content Analysis and Item Production

Iltems should be defined in an observable and measurable
way based on the theoretical definition of the feature to be
measured. In the literature, it is stated that an item pool can
be created by examining the scales developed related to the
subject during the production of the items (23). However,
no scale on health beliefs about vitamin D was found in
the literature. During the production of the scale items, the
following types of studies were utilized:(a) studies on vitamin
D deficiency in women; (b) studies on the factors affecting
women’s knowledge, attitudes, and behaviors about vitamin
D; (c) scale development studies in which health belief model
was utilized as a framework. One of the most frequently used
models in nursing in explaining individuals’ health behaviors
is the Health Belief Model (HBM). The model explains the
determining factors for implementing preventive health
behaviors. The theoretical framework of the scale developed
in this study was created in line with the Health Belief Model
(HBM). This allowed all levels of compliance to be measurable
with a single measurement tool. An item pool that covered
the six domains of HBM (perceived sensitivity, caring, health
motivation, perceived benefits, perceived barriers, and self-
efficacy) was created. The 39-item draft version of the scale
was prepared by using the items selected from the item
pool. The questions on the Osteoporosis Health Belief Scale
developed by Kim Horan were used to create the item pool
(24). Special care was taken to ensure that the items on the
draft version were clear and intelligible. The evaluation style
of the scale items was determined so that the items could
be scored. It was decided to use a five-point Likert-type
scale to evaluate each item that determined the feature to
be measured. The options for scoring each item were as
follows: “strongly disagree,” 1 point; “disagree,” 2 points;
“undecided,” 3 points; “agree,” 4 points; “strongly agree,” 5
points (25).

Stage 2: Content Validity Index

The draft scale was submitted to 10 academic nurses to
determine its content validity. A space was left under each
item to allow expert academicians to make explanations, and
the experts were told that they could make corrections on
the items if necessary. Experts were asked to evaluate each
item on a four-point scale with the following options: very
appropriate/very relevant (4 points); appropriate/relevant
(3 points); somewhat appropriate/somewhat relevant (2
points); inappropriate/unrelated (1 point). Both item level
(I-CVI) and scale level (S-CVI) content validity were calculated.
(26). The I-CVI was obtained by dividing the count of experts
who gave 3 or 4 points to an item by the total count of experts.
The S-CVI was calculated by the ratio of the count of items
that each expert gave 3 or 4 points to (28). After the forms
were collected from the experts, all the evaluations were
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combined into a single form. The item level CVI values varied
between 80 and 100, with the mean value being 91.53. The
scale level CVI values varied between 64.10 and 100, with the
mean value being 91.52. The values obtained as a result of
the content validity evaluation of the scale were higher than
the recommended value of 90 (27), and it was decided that
the scale had good content validity.

Phase 3: Pilot Study

The pilot study of the draft form of the scale was conducted on
40 female individuals to test the readability and intelligibility
of the items. No changes were made to the scale items as a
result of this study.

2.5. Statistical Analysis of Data

The data obtained in the study were analyzed on the SPSS
(Statistical Package for Social Sciences) for Windows 22.0
and AMOS software packages. The kurtosis and skewness
values of the normal distribution of the scale items were
examined. Intherelevantliterature,itisacceptedasanormal
distribution that the results of the kurtosis skewness values
of the variables are between +2.0 and — 2.0 The kurtosis
and skewness values of the scale items were found between
+2.0 and —2.0. (27) Correlation coefficients were calculated
to examine the distribution of each item. Construct
validity of the scale was examined by using exploratory
factor analysis. The varimax rotation method was used to
maximize the variance explained in the exploratory factor
analysis performed to examine the factor structure of the
scale. Principal component analysis of exploratory factor
analysis was used. The count of the factors of the scale was
determined by evaluating the eigenvalue of each factor. The
Barlett test was used to determine the factor loads of the
Vitamin B Health Belief Scale, the regression coefficients
of the items, and the relationship between the variables
included in the factor analysis. Data collected from the
field related to the scale were analyzed by using descriptive
statistics, such as counts, percentages, means, and standard
deviation values.

2.6. Ethical Aspects of the Study:

Before the research was initiated, the approval of the Ethics
Committee of a university was obtained (date: June 4,
2018, protocol no: 150). During the data collection phase,
participants were informed about the purpose of the study,
and their verbal consent was obtained.

3.RESULTS

3.1. Characteristics of Participants

Of the participants, 32.2% were aged between 21 and 30,
and 54% were single. It was determined that 59.2% of the
participants were university graduates, 46.8% had been

diagnosed with vitamin D deficiency before, and that 58.7%
had received information about vitamin D before.

3.2. Content Validity

The CVR values of the scale items ranged from 0.8 to 1, and
the CVI value was found as.915.

3.3. Exploratory Factor Analysis

is the internal

coefficient, was calculated to determine the reliability of

Cronbach’s alpha, which consistency
31 items on the Vitamin D Health Belief Scale. The general
reliability of the scale was found to be very high with an
alpha value of 0.884. The explanatory factor analysis method
was applied to reveal the construct validity of the scale. As a
result of the Barlett test (p=.000<.05) it was determined that
there was a relationship between the variables included in
the factor analysis. As a result of the test (KM0=.896>.60), it
was determined that the sample size was adequate for factor
analysis. The correlation value of the scale’s split-half method
was found to be.899 The factor structure determined by using
explanatory factor analysis was tested with confirmatory
factor analysis in the factor analysis, the varimax method
was chosen to ensure that the structure of the relationship
between the factors remained the same. As a result of factor
analysis, the variables were gathered under 6 factors with a
total explained variance of 58.22%. The factor structure of
the scale is shown below (Table 1)

3.4. Confirmatory Factor Analysis and Construct Validity

The criteria for the goodness of fit obtained as a result of
confirmatory factor analysis are given below (Table 2). The
findings obtained in the research were evaluated at.05
significance level.

The diagram of confirmatory factor analysis is given below.
(Figure 1)

Figure 1. Diagram of the confirmatory factor analysis for the
vitamin D health belief scale

Standardized factor loads, t values, and explanatory (R?)
values of the items are given below (Table:3).

The reliability analysis of the scale was conducted, and the
alpha coefficient was found to be.884. The item analysis
regarding the effect of items on internal consistency is given
below (Table 4)

The difference of the scale scores between the Lower 27%
group and the Upper 27% group is given below (Table 5)
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Table 1. Factor structure of the vitamin D health belief scale

Dimension Factor load

Self-efficacy (Eigenvalue =8.887; Explained variance=12.405; Alpha=0.868)

1. | can sunbathe correctly. 0.791
2.1 can sunbathe at the appropriate time and duration (I sunbathe my face, arms, and legs for 10-15 minutes 2-3 times a week). 0.789
3. | can prevent fractures stemming from vitamin D deficiency. 0.767
4. 1know the steps that | need to take to protect my bone health. 0.761
5. | believe that | can feed on foods that are rich in vitamin D (salmon, shrimp, mushrooms, liver, milk, yogurt, etc.). 0.707
Caring (Eigenvalue =3.167; Explained variance =11.770; Alpha=0.850)

1. Suffering from vitamin D deficiency is a serious problem for me. 0.762
2. 1 am worried that vitamin D deficiency is a common problem in society. 0.740
3. | am worried about the damages that will occur due to vitamin D deficiency in the future. 0.666
4. Vitamin D deficiency can cause other diseases in women apart from fractures. 0.666
5. Vitamin D deficiency can lead to disorders, such as cardiovascular diseases, blood pressure, diabetes, and cancer. 0.613
6. If I do not eat enough calcium-containing foods, I'm more likely to have a vitamin D deficiency. 0.540
7. If I consume small amounts of calcium-containing foods, | will suffer from vitamin D deficiency. 0.535
Perceived sensitivity (Eigenvalue =2.055; Explained variance =9.767; Alpha=0.787)

1. I think | will have vitamin D deficiency at some point in my life. 0.721
2. | think that | will suffer from vitamin D deficiency if | do not benefit from sunlight enough. 0.682
3. I think that vitamin D is necessary for my bone health. 0.680
4. As a woman, | am very likely to suffer from vitamin D deficiency. 0.625
5. My vitamin D absorption may slow down as | get older. 0.577
Perceived benefits (Eigenvalue =1.457; Explained variance =9.337; Alpha=0.815)

1. If I do not suffer from vitamin D deficiency, | will not experience osteoporosis. 0.750
2. If I use milk and dairy products (yogurt, buttermilk, cheese, etc.) regularly, | will not suffer from vitamin D deficiency. 0.718
3. If I get enough vitamin D, my bones are less likely to break when | fall. 0.672
4. If | eat foods rich in vitamin D (salmon, shrimp, mushrooms, milk, yogurt, egg yolk, etc.), | will be less likely to suffer from vitamin 0.665
D deficiency.

5. If I sunbathe my face, arms, and legs for 10-15 minutes 2-3 times a week, | will be less likely to suffer from vitamin D deficiency. 0.497
Perceived barriers (Eigenvalue =1.294; Explained variance =8.598; Alpha=0.755)

1. I do not have the opportunity to sunbathe in my living environment. 0.807
2. It is not possible for me to sunbathe for 15-20 minutes a day. 0.740
3. 1 do not like sunbathing (in open areas, such as pools, seaside, balcony, park, etc.). 0.699
4. My dressing style prevents me from taking advantage of sunlight. 0.670
5. I sometimes overlook the importance of the sun for vitamin D synthesis. 0.588
Health motivation (Eigenvalue =1.188; Explained variance =6.343; Alpha=0.733)

1. I would like my vitamin D deficiency to be determined early. 0.788
2. Maintaining my bone health is very important to me. 0.779
3. | take care to eat foods rich in vitamin D (salmon, fish, shrimp, mushrooms, yogurt, milk, etc.). 0.448
4. | seek new information to protect and improve my health. 0.419

Total variance =%58.22; General reliability (Alpha)=0.884ww

Table 2. The goodness of fit indices obtained as a result of confirmatory factor analysis for the vitamin d health belief scale

Vitamin D Health
Index Normal value Acceptable value

Belief Scale
X2/sd <2 <5 2.07
GFI >0.95 >0.90 0.90
AGFI >0.95 >0.90 0.90
CFI >0.95 >0.90 0.91
RMSEA <0.05 <0.08 0.05
RMR <0.05 <0.08 0.07
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Figure 1. Diagram of the confirmatory factor analysis for the vitamin d health belief scale

Table 3. Factor loads of the vitamin D health belief scale and regression coefficients for the items

Items Factor B Std. B S. Error t P
Perceivedsensitivity5 <—- F1 1,000 0,647

Perceivedsensitivity4 <—- F1 1,021 0,603 0,101 10,106 p<,001
Perceivedsensitivity3 <—- F1 1,069 0,717 0,092 11,565 p<,001
Perceivedsensitiviyt2 <—- F1 1,213 0,717 0,105 11,567 p<,001
Perceivedsensitivityl <—- F1 1,000 0,579 0,102 9,770 p<,001
Caring7 <—- F2 1,000 0,735

Caringb <—- F2 0,976 0,648 0,081 12,072 p<,001
Caring5 <—- F2 0,876 0,632 0,074 11,774 p<,001
Caring4 <—- F2 0,971 0,704 0,075 13,015 p<,001
Caring3 <—- F2 0,978 0,649 0,081 12,062 p<,001
Caring2 <—- F2 0,975 0,674 0,078 12,433 p<,001
Caringl <—- F2 0,849 0,565 0,081 10,472 p<,001
Healthmotivation4 <—- F3 1,000 0,653

Healthmotivation3 <—- F3 1,002 0,641 0,098 10,183 p<,001
Healthmotivation2 <—- F3 0,639 0,553 0,071 9,007 p<,001
Healthmotivationl <—- F3 0,745 0,603 0,077 9,684 p<,001
Perceivedbenefits1 <—- F4 1,000 0,604

Perceivedbenefits2 <—- F4 1,097 0,672 0,104 10,569 p<,001
Perceivedbenefits3 <—- F4 1,221 0,759 0,107 11,451 p<,001
Perceivedbenefits4 <—- F4 1,118 0,663 0,107 10,470 p<,001
Perceivedbenefits5 <—- F4 1,167 0,725 0,105 11,123 p<,001
Perceivedbarriersl <—- F5 1,000 0,734

Perceivedbarriers2 <—- F5 0,803 0,538 0,083 9,661 p<,001
Perceivedbarriers3 <—- F5 1,192 0,837 0,091 13,073 p<,001
Perceivedbarriers4 <—- F5 0,791 0,534 0,083 9,583 p<,001
Perceivedbarriers5 <—- F5 0,596 0,439 0,075 7,916 p<,001
Self-efficacyl <—- F6 1,000 0,676

Self-efficacy2 <—- F6 1,273 0,810 0,091 13,939 p<,001
Self-efficacy3 <—- F6 1,276 0,846 0,089 14,370 p<,001
Self-efficacy4 <—- F6 1,050 0,691 0,086 12,191 p<,001
Self-efficacy5 <—- F6 0,987 0,685 0,082 12,095 p<,001

RZ

0,470
0,478
0,716
0,655
0,457
0,544
0,463
0,700
0,523
0,538
0,525
0,440
0,576
0,452
0,447
0,463
0,439
0,410
0,426
0,477
0,454
0,422
0,496
0,469
0,420
0,541
0,436
0,514
0,514
0,482
0,419
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Table 4. Item analysis

Cronbach’s alpha

Variance when the item is

Scale score when the item is removed removedz Item-total correlation ~ when the item is
removed
Perceivedsensitivityl 109,3193 224,630 ,490 ,879
Perceivedsensitivity2 109,0297 222,873 ,561 ,877
Perceivedsensitivity3 108,7450 225,491 ,547 ,878
Perceivedsensitivity4 109,3094 226,244 ,448 ,880
Perceivedsensitiviyt5 109,1386 224,685 ,554 ,878
Caringl 109,4307 224,931 ,469 ,879
Caring2 109,3515 221,315 ,609 ,876
Caring3 109,4183 223,549 ,511 ,878
Caring4 109,3020 223,541 ,565 877
Caring5 109,5124 225,551 ,492 ,879
Caringb 109,3886 224,258 ,488 ,879
Caring7 109,1955 223,944 ,559 ,878
Health motivationl 108,7178 227,474 ,517 ,879
Health motivation2 108,6064 229,371 ,A75 ,880
Health motivation3 109,1881 225,285 ,464 ,879
Health motivation4 109,1634 224,946 ,487 ,879
Perceived benefitsl 109,3738 225,972 ,460 ,879
Perceived benefits2 109,1906 223,455 ,553 ,878
Perceived benefits3 109,1906 222,854 ,583 ,877
Perceived benefits4 109,5545 224,347 ,504 ,879
Perceived benefits5 109,2203 222,693 ,588 ,877
Perceived barriers1 110,3342 239,816 ,005 ,890
Perceived barriers2 110,1139 237,287 ,060 ,890
Perceived barriers3 110,2450 237,292 ,067 ,889
Perceived barriers4 110,4233 241,471 -,043 ,892
Perceived barriers5 110,1807 233,508 ,179 ,886
Self-efficacyl 109,2772 226,275 ,A54 ,880
Self-efficacy2 109,4282 225,913 ,435 ,880
Self-efficacy3 109,4629 226,428 ,439 ,880
Self-efficacy4 109,4678 224,915 ,485 ,879
Self-efficacy5 109,4282 226,201 471 ,879

Table 5. Differentiation of Health Belief Scores Regarding Vitamin D According to the Lower 27%-Upper 27% Groups

Lower%27 (n=110) Upper %27 (n=110)
Gruplar

Ort Ss (03 Ss
Self — efficacy 2,960 0,788 4,200 0,725 -12,143 218 ,000
Caring 2,887 0,614 4,373 0,437 -20,666 218 ,000
Perceived sensitivity 3,231 0,789 4,551 0,415 -15,533 218 ,000
Perceived benefits 2,967 0,680 4,366 0,530 -17,012 218 ,000
Perceived barriers 2,744 0,901 3,158 0,938 -3,342 218 ,001
Health motivation 3,530 0,856 4,643 0,370 -12,526 218 ,000
General Health Belief Regarding Vitamin D 3,027 0,355 4,211 0,245 -28,826 218 ,000

Independent Groups T-Test
Scale scores show significant differences between the Lower 27% group and the Upper 27% group (p<.05). This finding shows that the scale makes
discriminative measurements.
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4. DISCUSSION

One of the important health problems in women in
adulthood is vitamin D deficiency and the emergence of
related problems (28). For this reason, it is important for
public health nurses to determine individuals’ vitamin D
health belief levels in society and to plan health-protective
and improving programs for both the individual and society.
There are many scales that measure the health beliefs of
individuals in different periods in society (15,29,30). The
fact that this scale is based on a model and that it addresses
health beliefs about vitamin D is thought to be useful and
practical, especially for public health nurses and other health
workers. The health belief model explains the determining
factors related to the implementation of preventive health
behaviors (31,32). Six domains of HBM (perceived sensitivity,
caring, health motivation, perceived benefits, perceived
barriers, and self-efficacy) help determine the individual’s
vitamin D health beliefs (33)

The scale developed in this study was found to have a six-
factor structure (Table 1). These factors are compatible with
HBM. They can be used as a whole, or they can be considered
separately. Perceived self-efficacy, which is the first factor,
is the level of confidence that the individual perceives in
fulfilling preventive health behaviors. This is important in
terms of women'’s beliefs that they can benefit from vitamin
D. Caring, which is the second factor, is the individual’s
perception of the consequences of vitamin D deficiency as
a threat. This is the conclusion women draw based on the
consequences of their vitamin D deficiency. This affects
the perception of seriousness/caring. The third factor is
perceived sensitivity. The individual’s feeling that he/she can
be sick means perceiving vitamin D deficiency as a threat.
The fourth factor is perceived benefit. It is about believing in
the recommended actions to reduce the risks associated with
vitamin D deficiency. The fifth factor is perceived barriers.
This dimension is related to the obstacles that the individual
perceives at various levels, including both the individual and
societal levels, in maintaining preventive health behaviors.
The last factor is health motivation. It defines the compelling
conditions created for the individual to start health
behaviors. Participants’ mean scores on self-efficacy, caring/
seriousness, perceived sensitivity, and perceived benefits
were found to be high. Results showed that participants in
the study had good vitamin D health beliefs. Results regarding
sub-dimensions showed that participants had some barriers
in the level of taking/benefiting from vitamin D and that
they had inadequate motivation to maintain positive health
behaviors. This suggests that they had barriers to obtaining
vitamin D and that they did not have enough motivation to
maintain positive health behaviors.

This newly developed scale is expected to achieve two
features, namely validity and reliability. The validity of
a scale is a concept related to whether a test or scale
actually measures the feature it intends to measure. When
it is considered in this way, a scale is said to have validity
if it measures the feature it intends to measure fully and

accurately without confusion with other features. The
psychometric properties of the scale showed that it was valid
and reliable. Experts were consulted for content validity,
factor analysis was performed for construct validity, and
internal consistency measurements of the total scale and all
sub-factors were found to be high (34-36).

The construct validity of the scale was analyzed by using
exploratory factor analysis. However, before the analysis
is carried out, it is necessary to test whether the sample is
adequate. To do this, the varimax method was chosen to
ensure that the relationship between the factors remained
the same. As a result of the factor analysis, the variables
were gathered under 6 factors with a total explained
variance of 58.22%. The higher the total variance ratios of
a scale are, the stronger the factor structure of the scale is.
In the literature, it is recommended that the common factor
variances of items should be greater than 0.66 and as much
close to 1.00 as possible. However, since it is difficult to meet
this condition in practice, a total explained variance by factor
loads between 40 and 60 is considered adequate (25)

Confirmatory factor analysis is a type of structural equation
model (SEM) that can measure the relationship between
observed and latent variables (34). Confirmatory factor
analysis is used to validate a scale whose factor structure
has been established. The decision about validity is made
according to the goodness of fit indices following the
confirmatory factor analysis. In the study, the most frequently
used goodness of fit indices in studies in the literature were
used. In addition to the goodness of fit values, the correlation
coefficient between the factors should be less than.85. The
discriminant validity, which shows that factors diverge from
each other, should be achieved. In addition, factor loadings
should be high, error variances should be low, and the
explanatory (R?) values of the items on factors should be high
(33-36).

The fit statistics calculated by using confirmatory factor
analysis showed that the model was compatible with the
real data collected from the participants at an acceptable
level. This indicated that the scale fitted the explanatory
factor structure determined before well. Content validity is
the indicator of whether the items on the measurement tool
adequately represent the behavior/feature to be measured
in terms of quantity and quality (37). One of the rational ways
to test content validity is to consult experts. For this purpose,
the items of the scale were submitted to expert opinions
for content validity. Scores obtained from experts were
evaluated with the content validity index (CVI). According to
a study in the literature, the CVI value should be at least 83%,
and according to another, it should be between 90-100%
(38). The CVI value in this study was found as 91.52%, which
showed that the scale had very good content validity.

Reliability shows how accurately the scale measures the
quality that is intended to be measured and the consistency
between the