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ABSTRACT

Objective: This study aimed to examine the relationship
between irregular eating attitudes and nutritional
knowledge levels and obesity and overweight of universi-
ty students studying at a university in Tiirkiye.

Materials and Methods: A three-part survey, consisting
of socio-demographic information, the Eating Attitude
Test-26, and the Nutrition Knowledge Scale, was applied.
After the survey, the height and weight of all participants
were measured. It was aimed to reach all students, but the
survey form was applied to 628 students in total.

Results: The male students had higher average weight,
height, and body mass index (BMI) values than the female
students. The Eating Attitude Test-26 (EAT-26) score was
significantly higher in the female students. The study
showed that among the male students who were over-
weight and obese in terms of BMI, the probability of ex-
ceeding the EAT-26 cut-off limit was 4.25 times higher
(OR=4.25 [1.38-7.33], p<0.001). Among the female stu-
dents who were overweight and obese in terms of BMI,
the probability of exceeding the EAT-26 cut-off limit was
3.92 times higher (OR=3.92 [2.44-8.04], p<0.001).
Conclusions: Disordered eating attitudes and poor nutri-
tional knowledge levels were more common among those
students who were overweight or obese.

Keywords: Eating disorders, nutritional knowledge, obe-
sity, overweight, university students
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Amag: Bu ¢aligmada, Tiirkiye’de bir iiniversitede 6grenim
goren iiniversite dgrencilerinin diizensiz yeme tutumlari,
beslenme bilgi diizeyleri ile fazla kilo ve obezite arasinda-
ki iligkinin incelenmesi amaglanmigtir.

Materyal ve Metot: Sosyodemografik bilgiler, Yeme
Tutum Testi-26 (YTT-26) ve Beslenme Bilgi Olgegi'nden
(BBO) olusan ii¢ boliimden olugan bir anket uygulandi.
Anketin ardindan tiim katilimcilarin boy ve kilolar1 6l¢iil-
dii. Tim O6grencilere ulasilmas: hedeflenmis ancak anket
formu toplamda 628 6grenciye uygulanmistir.

Bulgular: Erkek oOgrencilerin ortalama agirlik, boy ve
beden kitle indeksi (BKI) degerleri kiz 6grencilere gore
daha yiiksekti. EAT-26 puani kiz 6grencilerde anlamli
olarak yiiksekti. Calisma, BKI a¢isindan fazla kilolu ve
obez olan erkek ogrencilerde YTT-26 kesme sinirin1 agma
olasihigmin 4,25 kat daha yiiksek oldugunu gosterdi
(OR=4,25 [1,38-7,33], p<0,001). BKI agisindan fazla
kilolu ve obez olan kiz 6grencilerde EAT-26 kesme siniri-
n1 asma olasihg 3,92 kat daha fazladir (OR=3,92 [2,44-
8,04], p<0,001). BKI agisindan fazla kilolu ve obez olan
kiz 6grencilerde beslenme bilgi diizeyi 0,83 kat daha yiik-
sekti (OR=0,83 [0,44-1,18], p=0,711).

Sonug: Asirt kilolu veya obez olan 6grencilerde diizensiz
yeme tutumlar1 ve zayif beslenme bilgisi diizeyleri daha
yaygind1.

Anahtar Kelimeler: Beslenme bilgisi, fazla kilo, obezite,
iiniversite 6grencileri; yeme bozuklugu
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Arastirma Makalesi (Research Article)

INTRODUCTION

Obesity is one of the most important public health
issues affecting the whole world today.! Although
the etiopathogenesis of obesity has not been clearly
defined, it is stated that age, income status, sociocul-
tural factors, metabolic disorders, endocrine prob-
lems, and psychological problems have direct or
indirect effects on the development of obesity.*”
Studies found that genetic predisposition and envi-
ronmental conditions played an important role in the
etiology of obesity.** Recent studies associated obe-
sity and overweight with disordered eating attitudes
and nutritional knowledge level.%

The prevalence of eating disorders is increasing in
developed and developing countries, especially
among young people.® University students, in partic-
ular, are the most commonly vulnerable group with
disordered eating attitudes and behaviors.” Many of
this age group are away from home and starting uni-
versity education during this period of their lives,
which increases the likelihood of many mental and
behavioral disorders.'® According to the American
Psychological Association, eating disorders are de-
fined as abnormal eating habits that can threaten
people's health and even life.'"" Many people who
cannot control their eating have overweight and obe-
sity problems. Nutritional knowledge is an important
tool to have healthy eating habits and to make food
choices healthier. Basically, this situation is based
on the Knowledge-Attitude-Behavior model.'*"
Various study results using anthropometric measure-
ments, such as body mass index (BMI), show that
nutritional information is associated with obesity
and cardiovascular disease risk.' In particular, edu-
cation level is one of a number of factors that influ-
ence nutrition knowledge. Additionally, nutrition
knowledge and attitude are interrelated, and both
play a key role in influencing nutritional behavior."
This study aimed to examine the relationship be-
tween irregular eating attitudes and nutritional
knowledge levels and obesity and overweight of
university students studying at a university in Tiirki-
ye.

MATERIALS AND METHODS

Ethical Considerations: The study was carried out
by the Helsinki Declaration. For this study, permis-
sion was obtained from the Non-Interventional Clin-
ical Research Ethics Committee of Gazi University
(Date:10.01.2023, decision no: 2023 - 68). In addi-
tion, verbal permission was obtained from the partic-
ipants.

Setting and Sample: This cross-sectional study was
conducted with the students of the health sciences
faculty of a foundation university in Ankara. There
were 1217 students in total, and the sample selection
method was not used. It was aimed to reach all stu-
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dents, but the survey form was applied to 628 stu-
dents in total (participation rate %51.60). Women
tend to favor health science faculties due to popular
departments such as nursing and midwifery. There-
fore, the number of female participants was higher in
our sample group (66.5%). The survey was applied
face-to-face between May and June 2023.

Data Collection: The data were collected by the
researchers using a structured survey consisting of
socio-demographic features, the Eating Attitude Test
-26, and the Nutrition Knowledge Scale.

Eating Attitude Test-26 (EAT-26): The Turkish
validity study of the scale developed by Garner et al.
(1976) was carried out by Ergiiney Okumus and
Sertel Berk (2016), and the Cronbach’s Alpha was
0.75.'° This scale consists of 26 items under three
factors: bulimia and food preoccupation, dieting, and
oral control. Except for item 26 (reverse scoring),
‘always’, ‘usually’ and ‘often’ were given 3, 2, and
1 points, respectively, and 0 points were given for
‘sometimes’, ‘rarely’ and ‘never’. Therefore, the
total score can vary between 0 and 78. An increase
in the mean score indicates risky eating behavior. An
individual with a score of >20 was classified as “at
risk” for disordered eating attitudes and “non-risk” if
below 20."7

Nutrition Knowledge Scale (NKS): The scale items
developed by Ongiin Yilmaz et al. are scored be-
tween 0 and 4 (strongly agree 4 and strongly disa-
gree 0 points). 10 items of the scale (1, 5, 6, 9, 10,
16, 17, 21, 27, 28) are reverse scored because they
represent false information about nutrition. The
highest score that can be obtained from the scale,
which is evaluated over the total score, is 126. It is
evaluated that as the score obtained from the scale
increases, the level of nutritional knowledge increas-
es, and as the score decreases, the level of nutritional
knowledge decreases. The Cronbach alpha value is
0.851. The mean NKS score is 77.89+10.23. Scores
above this value are defined as a good nutritional
knowledge level, and scores below this value are
defined as a poor nutritional knowledge level.'®

The researchers took anthropometric measurements
and measured the participants' weight and height.
Digital 100 gram sensitivity scales were used in the
measurements. The height was measured according
to the Frankfurt plane position with the head upright,
eyes and ears parallel to the floor, legs straight and
closed, arms at the sides, shoulders relaxed, and the
heels, hips and shoulders against the wall. A non-
stretch tape measure was used to determine the
height. It took an average of 20 minutes for the par-
ticipants to fill in the data collection form and realize
the relevant measurements.

In defining obesity, the obesity classification of the
WHO on the basis of the BMI was used. The BMI
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value was calculated by dividing the person’s weight
in kilograms by the square of his/her height in me-
ters (kg / m?). Values <25 were considered average
weight, values between 25-29.9 were considered
overweight, and values >30 were considered
obese."’

Statistical Analysis: Data were analyzed with SPSS
21.0. Correlation analysis was performed to examine
the relationship between EAT-26, NKS and BMI.
To obtain valid results from the data, the quality of
the data was first examined. To this end, the effects
of lost data and endpoint values were studied to de-
termine data loss. Since there were no lost values, Z
scores were calculated over the total points to deter-
mine the remaining values. With regards to the Z
scores, it was determined that all of the scores were
in the range of +3 and 3. Since the data set showed
normal distribution, parametric tests were started.
Independent t-tests were performed to determine
differences between groups. The strength of the as-
sociation between the dependent variables (nutrition
knowledge, attitudes and behaviors in disordered
eating) and BMI was measured using chi-square
tests and logistic regression analysis with a 95%
confidence interval. Statistical significance accepted
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p-value < of 0.05.

RESULTS

When Table 1, which includes some characteristics
of the participants, is examined, the average weight,
average height and BMI of the male students were
found to be higher than those of the female students
(p<0.001). The EAT-26 score was significantly
higher in the female students (p<0.001). The mean
age of the participants was 21.14+1.83.

When Table 2 is examined, 23.09% of the total par-
ticipants were in the overweight/obese group
(Males: 33.81%, Females: 17.70%). The EAT-26
score of 38.02% of the male participants who were
overweight/obese in terms of BMI was above 20,
whereas the EAT-26 score of 41.89% of the female
participants who were overweight/obese in terms of
BMI was above 20. The logistic regression analysis
revealed that among the male students who were
overweight and obese in terms of BMI, the probabil-
ity of the EAT-26 cut-off was 4.25 times higher
(OR=4.25 [1.38-7.33], p<0.001). Among the female
students who were overweight and obese in terms of
BMLI, the probability of the EAT-26 cut-off was 3.92
times higher (OR=3.92 [2.44-8.04], p<0.001).

Table 1. Descriptive characteristics of the participants of the study.

Parameters Male Female Total p-value
(n=210) (n=418) (n=628)
Age (year) 21.03+£1.91 21.22+1.78 21.14+1.83 0.341
Weight (kg) 74.24+11.72 56.974+9.42 62.76£10.97 0.000x
Height (cm) 178.88+6.12 164.82+5.42 168.20+5.73 0.000x
BMI (kg/m2) 23.3243.57 20.99+3.51 22.08+3.54 0.000
EAT-26 score 23.15+4.82 27.23+8.05 24.89+6..03 0.000*
NKS score 77.3549.18 78.25+11.5 77.89+£10.23 0.289

*: p value <0.001; BMI: Body mass index; EAT-26: Eating Attitude Test-26; NKS: Nutrition Knowledge Scale.

Table 2. Relationship between overweight/obesity and the risk of disordered eating attitudes and behaviors

among participants.

.. Total ED risk ¥2 (df) p- COR p-
Participants Parameters n (%) n (%) value (95% CI) value
All of BMI  Non-overweight/obese 483 (76.91) 109 (22.90) 31.08 (1) 0.000 Reference 0.000
category Overweight/obese 145 (23.09) 58 (40.00) 3.51 (2.57-8.11)

Males of Non-overweight/obese 139 (67.19) 33(23.74) 16.71 (1) 0.000 Reference 0.000
BMI catego- .

Females of  Non-overweight/obese 344 (82.30) 76 (22.09) 24.51(1) 0.000 Reference 0.000
BMI catego-  Qverweight/obese 74 (17.70) 31 (41.89) 3.92 (2.44-8.04)

Iy

ED: Eating Disorder; COR: Crude Odds Ratio; CI: Confidence interval.
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When Table 3 is examined, the NKS score of
42.25% of the male participants who were over-
weight/obese in terms of BMI was below 78, and the
NKS score of 21.62% of the female participants who
were overweight/obese in terms of BMI was below
78. The logistic regression analysis showed that the
probability of exceeding the NKS cut-off limit was
2.70 times higher among the male students who
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were overweight and obese in terms of
BMI' (OR=2.70 [2.01-5.23], p<0.001).

According to Table 4, there is a positive correlation
between BMI and EAT-26 score at a low level;
There is a moderately negative and significant rela-
tionship between BMI and NKS, and a highly nega-
tive and significant relationship between EAT-26

and NKS.

Table 3. Relationship between overweight/obesity and the risk of nutrition knowledge scale.

Participants Parameters Total NKS risk %2 (df) p-value COR p-value
n (%) n (%) (95% CI)

All of BMI Non-overweight/ 483 121 17.77 (1) 0.000 Reference 0.000
category

Overweight/obese 145 46 (31.72) 2.54 (1.66-4.81)
Males of BMI ~ Non-overweight/ 139 42 (30.22) 571 (1) 0.000 Reference 0.000
category obese (67.19)

Overweight/obese 71(33.81) 30 (42.25) 2.70 (2.01-5.23)
Female of BMI  Non-overweight/ 344 79 (22.96) 0.88 (1) 0.857 Reference 0.711
category obese (82.30)

Overweight/obese 74 (17.70) 16 (21.62) 0.83 (0.44-1.18)

NKS: Nutrition Knowledge Level; COR: Crude Odds Ratio; CI: confidence interval.

Table 4. Relationship between body mass index, eating attitude test-26 and nutrition knowledge scale.

BMI EAT-26
BMI T 1
p
EAT-26 r 0.391 1
p 0.000
NKS r -0.547 -0.757
p 0.000 0.000

DISCUSSION AND CONCLUSION

This study examined the relationship between uni-
versity students’ disordered eating attitudes and nu-
tritional knowledge levels and overweight and obesi-
ty. The findings revealed that almost a quarter of the
university students in the study group were over-
weight and obese, and that this rate was higher in
males. According to the report of the Turkish Statis-
tical Institute, 55.2% of women and 57.0% of men
living in Tiirkiye are in the overweight/obese group.
% Since the average age of Tiirkiye is higher than
the average age of university students, these rates
may have been high. An increase in abdominal adi-
pose tissue and fat accumulation in skeletal muscle
are observed with advancing age.”' In the study con-
ducted by Sa et al. with university students in the
United States, it was seen that about a quarter of
participants were obese and that this rate was higher
in men than in women. In the study of Tapera et al.
conducted with university students in Botswana, the

prevalence of overweight and obesity was found to
be 37.8%, and the overweight and obese ratio of
male students was higher than that of females.?
Such inconsistency in prevalence estimates may be
related to differences in sociocultural environments
across countries. Thus, sociocultural, environmental,
and psychological mechanisms associated with gen-
der norms contribute to differences in obesity preva-
lence between men and women. There are region-
specific customs, norms, and beauty standards that
influence eating and physical activity behaviors.”

There are also gendered food preferences shaped by
the sociocultural environment, such as women being
more likely to prefer and consume foods high in
sugar; This may be partly related to the gender tar-
geting of food advertisements and the portrayal of
certain foods as masculine or feminine.”® Previous
studies reported that female gender was typically
associated with a higher likelihood of disordered
eating.°** In this context, our study supported the
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literature, and the disordered eating score was higher
in the female participants. At the same time, in our
study, a positive relationship was found between
eating attitude score and BMI. Therefore, the worse
the eating attitudes and behaviors of university stu-
dents, the greater the risk of becoming obese or
overweight.

The participants with a high disordered eating score
were found to be 3.5 times more likely to be over-
weight and obese. This rate was 4.25 times for the
male participants and 3.92 times for the female par-
ticipants. In this case, we can say that eating disor-
ders affect men the most. The high rate of obesity in
male participants in our study may be due to eating
disorders. In the study conducted by Piko et al. with
Hungarian university students, it was found that high
disordered eating scores increased the risk of obesity
1.11 times.** In a study by Musaiger et al. on adoles-
cents in seven Arab countries, excluding women in
Kuwait and men in Palestine, obese adolescents had
a disordered eating score and were two to three
times more likely to be obese in both genders. In the
same study, Libyan adolescents showed the highest
association with obesity in both genders (OR = 3.54,
1.81-6.91, 95% CI and OR = 3.07, 1.88-5.03, 95%
CI for males and females, respectively).”> The fact
that unhealthy eating habits are more common
among college students can be attributed to students'
greater exposure to junk food, inability to prepare
healthy meals, irregular lifestyle, high alcohol con-
sumption, and body image concerns. Incidences of
eating disorders and food addiction are also higher
among these individuals, as well as the risk of obesi-
ty.26

Nutritional knowledge, one of the factors affecting
food choices, positively affects the adoption of
healthy eating habits and reduces the risk of obesi-
ty.”” Nutritional knowledge level can also be associ-
ated with anthropometric measures of obesity. Stud-
ies using anthropometric measurements found that
nutritional knowledge was associated with BMI and
waist circumference, which are indicators of co-
morbidities such as obesity and cardiovascular dis-
eases.”®® This research supports the literature, and
the risk of being overweight and obese was 2.54
times higher in the participants with low nutritional
knowledge, and this risk was 2.70 times in the male
participants. Additionally, as a result of the correla-
tion test conducted in our study, a positive relation-
ship was detected between BMI and nutrition
knowledge level. According to Miller et al., when
individuals receive accurate information about what
they should eat and know the health effects of food
consumption, they will modify their diets appropri-
ately.’® This study shows that inadequate nutrition
knowledge triggers obesity.

Because of the cross-sectional design of the study,
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no causal relationship can be established, and the use
of a self-reported questionnaire to examine attitudes
toward eating disorders and knowledge of nutrition
allows for some degree of self-report bias. Another
limitation is that this study was conducted in a single
center. Longitudinal studies with multicenter and
large samples would be useful to establish a stronger
relationship between nutritional knowledge, eating
disorders and obesity. The strength of the study was
that the age range was narrow and focused only on
the 18-22 age range. Another strength was that over-
weight/obesity and both nutritional knowledge level
and eating disorder were examined.

In conclusion, this study revealed that a significant
relationship between BMI and disordered eating
attitudes and nutritional knowledge levels among
university students in Tirkiye. Disordered eating
behaviours and inadequate knowledge of nutrition
were more common among students who were over-
weight or obese. This finding underscores the need
for more information and public health awareness of
the factors that influence eating behaviours and
knowledge of malnutrition in this population. Indi-
viduals should be educated interactively about
healthy nutrition, and the increase in the nutritional
knowledge level of individuals should be trans-
formed into behavioral changes by developing rele-
vant health policies.
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ABSTRACT

Objective: The study aimed to investigate the coping
strategies employed by individuals diagnosed with cancer
during the COVID-19 pandemic and the effects of these
strategies on their quality of life.

Materials and Methods: The present descriptive and
cross-sectional study analysed 131 patients from June 1 to
July 1, 2021, through the social media networks of several
cancer-related associations. Personal information form,
coping strategies form and Duke Health Profile were used
to collect data via Google forms.

Results: The participants employed the strategies of spir-
itual beliefs (94.7%), social/emotional support (92.4%)
and positive reframing (91.6%) most among all coping
strategies. The Duke Health Profile (general health) score
of the participants was 57.434+16.20. Multiple linear re-
gression analysis revealed that social/emotional support,
hobbies, substance use, and behavioural disengagement
coping strategies were effective on the general health
score (p<0.05).

Conclusions: As a result, most of the patients use many
coping strategies, and the coping strategies used seem to
be effective in their quality of life. For this reason, oncolo-
gy nurses should include practices to strengthen coping
strategies in patient care.

Keywords: Cancer, coping strategies, COVID-19 pan-
demic, quality of life
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Amag: Bu aragtirmada COVID-19 salgin1 sirasinda kanser
tanis1 olan bireylerin kullandiklar1 baga ¢ikma stratejileri
ve yasam Kkalitesine etkisinin degerlendirilmesi amaglan-
migtir.

Materyal ve Metot: Tanimlayici ve kesitsel tiirde olan bu
¢alisma, 01 Haziran 2021- 01 Temmuz 2021 tarihleri ara-
sinda derneklerin sosyal medya aglari araciligiyla 131
hasta ile yapilmistir. Google formlar araciligi ile kisisel
bilgi formu, basa ¢ikma stratejileri formu ve Duke Saglik
Profili veri toplamada kullanilmistir.

Bulgular: Katilimcilarin sirastyla fonksiyonel basa ¢ikma
stratejilerinden en ¢ok Spiritual beliefs (%94,7), Sosyal/
Emosyonel Destek (%92,4), Pozitif Yeniden Cerceveleme
(%91,6), Kabullenme (%87,8) stratejilerini, fonksiyonel
olmayan baga ¢ikma stratejilerinden ise en ¢cok Kendi ken-
dine dikkat dagitma (%84,0) stratejisini kullandiklar1 bu-
lunmustur. Katilimeilarin Duke saglik profili genel saglik
skoru 57,43£16,20 olarak belirlenmis olup Sosyal/
Emosyonel Destek, Hobiler, Davranigsal Ayrilma basa
¢ikma stratejileri ile genel saglik skoru arasinda anlamli
bir iliskinin oldugu goriilmiistiir.

Sonug: Sonug olarak, hastalarin ¢cogu bir¢ok basa ¢ikma
stratejisini kullanmaktadir ve kullanilan baga ¢ikma strate-
jilerinin yasam kalitesi iizerinde etkili oldugu goriilmekte-
dir. Bu nedenle Onkoloji hemsireleri hastanin bakimina
basa ¢ikma stratejilerini giiclendirmeye yonelik uygulama-
lart da katmalidir.

Anahtar Kelimeler: Basa ¢ikma stratejileri, COVID-19
pandemisi, kanser, yagsam kalitesi
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INTRODUCTION

The COVID-19 pandemic has affected several peop-
le worldwide, threatening their physical and mental
health.! However, interestingly, people who were
most affected and vulnerable to COVID-19 were
those with comorbid conditions such as cancer, dia-
betes, and cardiovascular diseases.>*

The COVID-19 pandemic has created many difficul-
ties for individuals living with cancer. Alongside the
physical health, the psychological health of patients
whose treatments got interrupted, surgeries got can-
celled, and regular oncological check-ups could not
be undertaken were adversely affected.*” Past stu-
dies have reported that people with cancer may face
the worst consequences, including the higher risk of
staying in the intensive care units due to the COVID
-19 pandemic, the need for ventilation, and higher
mortality relative to patients without cancer.’”
Cancer is a dangerous disease that poses a risk to life
and affects the quality of life. Individuals with can-
cer are affected by several symptoms related to the
disease and the treatment. In addition to the pande-
mic, these individuals have to deal with several ot-
her problems, such as the risk of or fear of infection
and postponing the current treatment.®® Coping can
be described as thoughts and behaviours used to
manage a stressful situation. People living with can-
cer experience a variety of social and emotional con-
cerns related to the disease, treatment, and prognosis
since the time of diagnosis. They accordingly emp-
loy various coping strategies that can be beneficial
or harmful regarding compliance and well-being.®'*
2 While some coping strategies can be classified as
functional, others can be classified as dysfunctio-
nal.'*'7 Strategies such as acceptance are believed to
be positive as they are positively related to the qua-
lity of life; however, dysfunctional strategies such as
denial and self-blame are negatively correlated with
the quality of life."*'™! Adopting certain coping
strategies can affect the patient’s perception of the
disease and the decision related to treatment. This
act may have a long-lasting effect on their treatment
and survival outcomes.'® Furthermore, coping strate-
gies can alleviate the negative effects of stressful
situations.'*

The study aimed to determine the coping strategies
and their effects on the quality of life of cancer pati-
ents during the COVID-19 pandemic.

MATERIALS AND METHODS

Ethical Considerations: This study was conducted
following the principles of the Declaration of Hel-
sinki in 2013 (The Code of Ethics of the World Me-
dical Association (Declaration of Helsinki)).?' Per-
mission to use the Duke Health Profile was provided
by George Parkerson. Ethics committee approval
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was received from Kiitahya Health Sciences Univer-
sity Non-Interventional Clinical Research Ethics
Committee (Date: 15.04.2021; decision No: 2021/07
-07), and consent from the participants who agreed
to participate in the study was obtained before they
filled out the forms.

Design and Study Population: This descriptive and
cross-sectional study was conducted on 131 patients
from June 1 to July 1, 2021. To determine the parti-
cipants, e-mails were sent to three associations and
members of these associations were invited to parti-
cipate in the study. Cancer patients and patients with
cancer in the past was eligible to become a member
of these associations. After obtaining the ethics com-
mittee's approval, a consent form for participation in
the study, a personal information form, a coping
strategies form, and the Duke Health Profile prepa-
red using Google Forms were distributed online
through the social media networks of the accepting
associations. The participants were automatically
directed to information about the study, and they
could provide their informed consent form by clic-
king on the research link. After the patients agreed
to participate in the study, they were required to
complete the relevant scales and forms. Patients
aged >18 years who could read and understand the
Turkish language, diagnosed with cancer, and wil-
ling to provide informed consent were included in
the study. The research questions: 1) What are can-
cer patients' coping strategies in the COVID-19 pan-
demic? 2) How is the quality of life of cancer pati-
ents in the COVID-19 pandemic? 3) Is there a relati-
onship between coping strategies and the quality of
life of cancer patients in the COVID-19 pandemic?
Measurements

Personal Information Form: This form was prepa-
red by the researcher based in the light of literatu-
re”'®2% and consisted of 12 questions on patients’
sociodemographic and disease-related characteris-
tics.

Coping Strategies Form: This form was prepared
by the researcher based on the literatures,>'***** and
included 13 questions that aimed to determine the
patients’ coping strategies. These 13 questions are
answered as yes or no. There are eight functional
coping strategies, including social/emotional sup-
port, planning, positive reframing, humour, accep-
tance, spiritual beliefs, self-care, and hobbies. There
are five dysfunctional coping strategies, including
behavioural disengagement, substance use, self-
blame, revealing, and distraction.

Duke Health Profile: The Duke Health Profile short
version, which assesses the quality of life, was deve-
loped by Parkerson and colleagues.” The short ver-
sion of the Duke Health Profile included 17 items to
facilitate its application. Kuzu and colleagues confir-
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med the scale’s validity and reliability.”® The 17-
item Duke Health Profile included 11 subscales that
assessed six functional and five dysfunctional health
areas. While higher scores in the functional health
areas indicated a higher quality of life, higher scores
in the dysfunctional health areas indicated a lower
quality of life. The health status scores for functional
and dysfunctional health areas ranged from 0 to
100.>% For physical, mental, social, general, self-
esteem, and perceived health, 100 indicates the best
health status, and 0 indicates the worst health status.
For anxiety, depression, anxiety-depression, pain,
and disability, 100 indicates the worst health status,
and 0 indicates the best health status. The Cronbach
alpha reliability coefficient of this scale, validated
and reliable for the Turkish population, was found to
be 0.73 for general health.?® In this study, Cronbach
alpha coefficient was 0.77.

Statistical Analyses: Statistical Package for Social
Sciences for Windows (version 22.0) was used for
data analysis. Descriptive statistics for continuous
variables were presented as mean +standard devia-
tion, whereas numbers and percentages were used to
show categorical variables. Independent samples ¢-
test and one-way analysis of variance were used to
compare demographic variables and the coping stra-
tegies with the quality of life. The relationships
among the demographic variables, the coping strate-
gies, and the quality of life were examined by mul-
tiple linear regression analysis. p<0.05 was conside-
red statistically significant.
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RESULTS

The distribution of the participants’ sociodemograp-
hic characteristics is provided in Table 1. Most parti-
cipants were of mean age 51.16 £13.79 years, fema-
le (60.3%), and married (85.5%). Nearly half
(48.9%) of the participants had completed primary
school, and 77.1% were unemployed. When the par-
ticipants’ economic situation was examined, 72.5%
belonged to an income equal to their expenses. Of
the participants, 59.5% lived in cities, and 90.8%
resided with their families. Of the patients, 29.8%
were diagnosed with breast cancer, and 58.8% were
currently receiving treatment. The treatment of most
participants (83.2%) was not postponed; however,
surgical treatment of 4.6% and non-surgical cancer
treatments of 12.2% were postponed. In addition,
91.6% of them were not diagnosed with COVID-19.
The comparison of the sociodemographic characte-
ristics of the participants with the Duke Health Pro-
file general health score averages is shown in Table
1. When the mean scores of general health scores of
the participants were compared by their gender, ma-
rital status, support status, education level, economic
status, place of residence, current treatment, postpo-
ning treatment, and diagnoses with COVID-19, no
statistically significant difference was noted (p >
0.05). When the participants' mean general health
score points were compared according to their emp-
loyment status, a statistically significant difference
was noted (t = 2.13, p = 0.04), and the general health
score of the unemployed individuals was found to be
lower (Table 1).

Table 1. Sociodemographic and disease-related characteristics (n = 131).

Variable n (%) General Health
Score M £ SD** Test
Gender Female 79 (60.3) 57.17 £ 16.00 t=-0.22
Male 52 (39.7) 57.82 +£16.65 p=0.82
Marital Status Married 112 (85.5) 57.44 +£16.26 t=-0.02
Single 19 (14.5) 57.37+16.28 p=10.99
Support Status Alone 12 (9.2) 55.83 +£17.53 t=-0.36
Family 119 (90.8) 57.59 +16.13 p=0.72
Primary school 64 (48.9) 54.06 +£16.32
Education Level Middle school 17 (13.0) 61.57 +16.16 F=1.96
High school 28 (21.4) 59.29 + 16.14 p=0.12
University and above 22 (16.8) 61.67 +14.83
Income lower than expenses 18 (13.7) 56.85 +£14.02 F=043
Economic Status Income equal to expenses 95 (72.5) 56.91 + 16.65 _ 0‘65
Income higher than expenses 18 (13.7) 60.74 £16.27 p=0.
Employment Status Employed 30 (22.9) 62.89 +17.01 t=2.13
ploy Unemployed 101 (77.1) 5581 +15.67 p = 0.04%
City 78 (59.5) 57.14 +£16.24 F=105
Place of Living District 31(23.7) 60.54 +15.35 _ 0'35
Village 22 (16.8) 54.09 + 17.18 p=9.

*: p <0.05; **: Data are expressed as Mean + Standard deviation.
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Table 1. Continue.
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Diagnosis

Breast cancer

Lung cancer

Esophageal cancer
Stomach cancer
Colorectal cancer
Pancreatic cancer

Skin cancer and sarcomas
Gynecological cancer
Lymphoma

Bone cancer

Head and neck cancer
Urological cancer
Other
Receiving Treat- Yes
ment Currently No
Surgical treatment was postponed

Status of Treatment

Being Postponed ned

Was not postponed

Status of Receiving Yes
COVID-19 Diagno-  No
sis

Age (Mean = SD)**

Non-cancerous surgical cancer treatment
(chemotherapy, radiotherapy) was postpo-

39 (29.8) 60.77 £ 15.34
21 (16.0) 53.97 + 15.69
3(2.3) 5222+17.10
8 (6.1) 51.67 +24.23 Since the
6 (4.6) 57.78 + 18.70 number of
2(1.5) 35.00 +£2.36 patients in the
1(0.8) 56.67+0 two groups
7(5.3) 49.52 +17.37 was one, no
13(9.9) 66.41 +13.71 comparison
6 (4.6) 56.67 + 18.86 was made.
1(0.8) 66.67 0
2(1.5) 5333+ 14.14
22 (16.8) 56.97 +13.99
77 (58.8) 56.06 + 16.12 t=-1.16
54 (41.2) 5938 +16.27 p=025
6 (4.6) 57.78 +15.44
16 (12.2) 55.63 +13.54 F—011
p=0.89
109 (83.2) 57.68 +16.70
11 (8.4) 56.97 + 18.10 t=-0.10
120 (91.6) 57.47 £16.10 p=0.92
51.16 +13.79

*: p <0.05; **: Data are expressed as Mean + Standard deviation.

Several coping strategies were used when examining
the participants' coping strategies. The functional
coping strategies that were used the most included
spiritual beliefs (94.7%), social/emotional support
(92.4%), positive reframing (91.6%), acceptance
(87.8%), hobbies (79.4%), planning (77.1%), and
self-care (75.6%); the dysfunctional strategy that the
participants used the most was self-distraction
(84.0%). When the coping strategies and Duke He-

Table 2. Coping strategies of the study participants.

alth Profile general health score were compared, a
statistically significant difference was noted between
the general health score of those who used planning,
humour, self-care, hobbies, behavioural disenga-
gement, and self-blame strategies and those who did
not (t=3.37, p=0.00); t=0.36, p=0.02; t=2.80, p=0.00;
t=6.69, p=0.00; t=—3.46, p=0.00; t=—3.26, p=0.00).
The Duke Health Profile general health score of the
participants was 57.43£16.20 (Table 2).

Coping Strategies n (%) General Health  Test
Score M = SD
Social/Emotional  Receive emotional and social support Yes 121 (92.4) 56.91 +15.81 t =:1-27
Support from others No 10 (7.6) 63.67+2027 ~ P=021
. Making plans to do something about Yes 101.(77.1) 59.93 £15.01 t=3.37
Planning Lo : =0.00%*
the situation or to make it better No 30 (22.9) 49.00 £ 17.45 P
Positive Refra- Trying to look at things on the positive ~ Y©S 120 (91.6) 5783 £ 16.11 t i%g“
ming side No 11 (8.4) 53.03+17.29 p=0.35
H Making jokes about events / using Yes 74 (56.5) 60.32+15.58 t=10.36
umour h p=0.02*
umour No 57 (43.5) 53.68 £16.36
A Learning to accept what happens and Yes 115 (87.8) 58.35+16.15 t=175
cceptance i ith i p=20.08
ive with it No 16 (12.2) 50.83 + 15.52
; i Yes 124 (94.7 57.45 +16.39 t=0.05
Spiritual Beliefs Try{ng to ﬁr}d comfort in prayer or (94.7) p=096
spiritual beliefs No 7(5.3) 57.14 + 13.53 :
Doing practices related to self-care Yes 99 (75.6) 59.63 £15.49 t=2.80
Self-Care (such as doing sports, balanced diet, p=0.00**
adequate sleep) No 32 (244) 50.63 £16.71
Spending time with hobbies (such as Yes 104 (79.4) 61.60 + 14.10 t=6.69
. . ; o\ _ -
Hobbies cooking, reading books, painting wood, No 27 (20.6) 4136 = 13.69 p=0.00

making jewellery)
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Table 2. Continue.
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Behavioural Di- Giving up dealing with what is going Yes 23 (17.6) 47.25+15.06 t=-3.46
sengagement on No 108 (82.4) 59.60 + 15.66 p = 0.00**
Substance Use Using substances such as cigarettes and ~ Yes 13(9.9) 49.74 £ 13.97 t=-1.82
alcohol to cope with the situation No 118 (90.1) 58.28 £16.26 p=0.07
Self-Blame Criticising and blaming oneself IS\{I?)S 347; 828% 2(9)(9)(7) i }gg% pt; 0.%'02*6*
Revealing Expressing negative emotions frequ- Yes 43 (32.8) 53.49 +£18.70 t=-1.81
ently No 88 (67.2) 59.36 + 14.56 p=0.08
Self-Distraction Dealing with distractions so as not to Yes 110 (84.0) 58.82 +£15.05 t=1.87
overthink things No 21 (16.0) 50.16 £20.12 p=0.07

*: p<0.05; **: p<0.01.

Multiple regression analysis for the demographic
variables and the coping strategies affecting the par-
ticipants' quality of life is shown in Table 3. As can
be seen in Table 3, a significant relationship was
noted between social/emotional support, hobbies,

substance use, and behavioural disengagement co-
ping strategies and the general health score; these
coping strategies were 36% determinant in the qua-
lity of life (R*= 0.36, p = 0.00) (Table 3).

Table 3. Regression analyses of the coping strategies on the quality of life.
Duke Health Profile
(General Health Score)
R Adjusted R Square F p

0.69 0.36 3.99 0.00%*

Beta Beta t p
Age -0.15 -0.13 -1.11 0.27
Gender -3.30 —-0.10 —-1.09 0.28
Marital Status® -2.51 -0.06 -0.57 0.57
Support Status® -2.13 -0.04 -0.43 0.67
Education Level -3.56 -0.11 -1.19 0.24
Economic Status® 2.46 0.05 0.67 0.51
Employment Status' -3.50 -0.09 -1.07 0.29
Place of Living® —2.88 -0.09 -1.07 0.29
Receiving Treatment Currently” 0.79 0.02 0.30 0.76
Status of Treatment Being Postponed' 2.74 0.06 0.79 0.43
Status of Receiving COVID-19 Diagnosis" 1.96 0.03 0.44 0.66
Social/Emotional Support" -12.14 -0.20 -2.39 0.02*
Planning" 2.77 0.07 0.75 0.46
Positive Reframing” —5.79 -0.10 -1.11 0.27
Humor" 3.44 0.11 1.33 0.19
Acceptance” 2.35 0.05 0.57 0.57
Spiritual Beliefs" -5.49 —-0.08 —0.93 0.36
Self-Care" 4.23 0.11 1.36 0.18
Hobbies" 12.95 0.33 3.51 0.00%*
Behavioral Disengagement" -9.04 -0.21 —2.34 0.02*
Substance Use" -9.27 -0.17 —2.05 0.04*
Self-Blame" -3.62 —-0.10 —-1.19 0.24
Revealing” -2.99 —-0.09 -1.07 0.29
Self-Distraction” 5.71 0.13 1.43 0.16

*: p<0.05; **: p<0.01; *: Female; ®: Married; ©: Family; d. Primary school; ®: Income lower than expenses; f. Unemployed; &: City; " Yes;

i Was not postponed.
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DISCUSSION AND CONCLUSION

This study examined the coping strategies of cancer
patients during the COVID-19 pandemic and the
effects of these strategies on their quality of life.
Although the COVID-19 pandemic is causing
widespread detrimental effects on mental health and
quality of life, research examining effective coping
strategies in mitigating these negative effects has
been scarce.”” The treatment of 16.8% of the study
patients was postponed, which seems expected con-
sidering the measurements undertaken during the
pandemic, including postponing nonemergency sur-
gical treatments, hospitalisations of nonurgent cases
and restricting visitors during the pandemic process.
The study revealed that 91.6% of the patients were
not diagnosed with COVID-19 because patients paid
more attention to measurements such as following
hygiene practices, wearing masks, and observing
social distancing while receiving cancer treatments
and trying to protect themselves from any potential
health problems (such as infection) that may arise
from the treatment. In this study, a comparison of
the participants' sociodemographic characteristics
and the Duke Health Profile general health score
averages revealed that the employed status affected
the general health score (p = 0.04), while the general
health score of the unemployed individuals was
lower. This result can be attributed to the fact that
the socio-economic status of unemployed individu-
als could be better, which decreases their quality of
life. In addition, considering similar studies, it can
be thought that engaging in an occupation provides
psycho-social well-being, especially for cancer pati-
ents.”®

Our findings also showed that patients with cancer
adopted several coping strategies during the COVID
-19 pandemic, some of which affected their quality
of life and became a large determinant of their qua-
lity of life (36%). Accordingly, spiritual beliefs, so-
cial/emotional support, positive reframing, acceptan-
ce, self-distraction, hobbies, planning, and self-care
were found to be the most applied coping strategies.
A review of the past studies on the subject indicated
that similar to the present study, the strategies of
taking action/positive framing, social/emotional sup-
port, acceptance, self-distraction, self-care, hobbies,
planning, and religion were most frequently
used.”®!12?23 On examining the results of the pre-
sent study, the patients were noted to mostly use
functional coping strategies (e.g., Spiritual Beliefs,
Social/Emotional Support, Positive Reframing) that
affected their quality of life. Although dysfunctional
coping strategies seem beneficial for individuals in
the short term, they adversely affect the patient’s
quality of life in the long term.'*"” It was noted that
patients’ use of functional coping strategies was also
reflected in their quality of life. Past studies have
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reported that the quality of life was generally better
in patients who adopted functional coping strate-
gies.'®1017242729 Based on regression analysis, a
significant relationship was noted between social/
emotional support, hobbies, and behavioural disen-
gagement coping strategies and the quality of life.
While the quality of life general health score of a
patient who used the hobbies coping strategy was
better, the general health score of those who used
behavioural disengagement and substance use co-
ping strategies were worse; these results are consis-
tent with those of the literature.>'*'"*° However, non
-conforming to the literature, the general health sco-
res of patients' quality of life using the Social/
Emotional Support coping strategy was the worst in
the present study. This result can be attributed to the
low number of patients (n = 10) who did not use this
strategy. In addition, patients who showed fewer
symptoms or side effects but had a better general
condition may choose to receive less or no social/
emotional support. Importantly, this study was con-
ducted online. Considering Turkiye's conventional
structure, middle-aged and older patients may not
perceive online access or establishing communica-
tion as a social/emotional support. Considering all
these results, we believe that health professionals
should review their coping strategies when evalua-
ting patients' quality of life. While the coping strate-
gies used by cancer patients were evaluated, functio-
nal coping strategies should be encouraged and sup-
ported. Oncology nurses should also consider practi-
ces to strengthen coping strategies when planning
patient care.

It should be taken into consideration while assessing
the results of this study that the study sample was an
online sample consisting of individuals who had
access to online sources. In addition, this study did
not involve individuals who needed access to online
resources and needed more knowledge and resources
for coping strategies. In addition, the study results
are based on self-reported responses of the partici-
pants. Thus, the present sample may not represent
the general population as it was limited to people
accessing the Internet and social media. Therefore,
the generalizability of the results of the study may
be limited.

In conclusion, the treatment of many patients was
not postponed, and they were not diagnosed with
COVID-19. Most patients adopted several coping
strategies, mainly spiritual beliefs, social/emotional
support, and positive reframing strategies. In addi-
tion, these coping strategies were effective in their
quality of life. Our results should be evaluated in the
context of individuals who had access to online so-
urces, and it should be considered that the present
study group had access to more information and
resources for coping strategies. Therefore, it may be
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recommended to develop programs to strengthen
coping strategies for individuals who did not have
access to online resources or who primarily emplo-
yed dysfunctional coping strategies. Nurses need to
identify and evaluate patients' coping strategies. In
addition, nurses may need to plan programs to
strengthen coping strategies for individuals who do
not have access to online resources or who use more
dysfunctional coping strategies. Oncology nurses
can also consider practices to strengthen coping stra-
tegies while planning patient care.
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ABSTRACT

Objective: The study was conducted to determine the
health-seeking behaviors, psychosocial symptoms and
distress levels and related factors of women diagnosed
with gynecological or breast cancer during the pandemic
period.

Materials and Methods: This descriptive, cross-sectional
study was completed with a total of 109 women who had
ovary, endometrium, cervix, vagina, vulva, or breast can-
cer. The study was conducted between October and De-
cember 2020, and data were collected online using an
information form, Distress Thermometer and The Brief
Symptom Inventory.

Results: There was a decrease in the frequency of going
to the hospital for diagnosis (54.8%), treatment (32.3%),
and rehabilitation (58%) services during the COVID-19
pandemic process. Our study results indicated that 89% of
women experienced distress, according to Distress Ther-
mometer. The mean Brief Symptom Inventory scores
were found to be statistically significantly higher in wom-
en who stated that they experienced distress, whose chem-
otherapy treatment was postponed, and who obtained
more information from the Internet during this period.
Conclusions: This study highlighted the pandemic’s im-
pact on healthcare-seeking behaviors and distress experi-
ences of women with gynecological or breast cancer. Our
results indicate a restriction on receiving health services
during this period in women. Also, our results showed that
most women experienced distress.

Keywords: Breast cancer, COVID-19, gynecologic neo-
plasms, healthcare-seeking behavior, psychological dis-
tress
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Amag: Bu ¢alismanin amaci pandemi siirecinde jinekolo-
jik veya meme kanseri tanili kadinlarin saglik arama dav-
ranislari, psikososyal semptom ile distres diizeyleri ve
iliskili faktorleri belirlemektir.

Materyal ve Metot: Bu tanimlayici, kesitsel ¢aligma yu-
murtalik, endometrium, serviks, vajina, vulva veya meme
kanseri olan toplam 109 kadinla tamamlanmistir. Calisma
Ekim-Aralik 2020 tarihleri arasinda gergeklestirildi ve
veriler bilgi formu, Distres Termometresi ve Kisa Semp-
tom Envanteri kullanilarak ¢evrimigi olarak toplandi.
Bulgular: COVID-19 pandemi siirecinde hastaneye tani
(%54,8), tedavi (%32,3) ve rehabilitasyon (%58) hizmetle-
ri i¢in bagvurma sikliginda azalma olmustur. Calisma so-
nuglarimiz, Distres Termometresi'ne gore kadinlarin
%89'unun distres yasadigin1 gostermektedir. Distres yasa-
digmi ifade eden, kemoterapi tedavisi ertelenen, internet-
ten bu siire i¢inde daha fazla bilgi edinen kadmnlarda Kisa
Semptom Envanteri puan ortalamalar: istatistiksel olarak
anlamli derecede yiiksek bulunmustur.

Sonu¢: Bu caligma, pandeminin jinekolojik veya meme
kanseri tanili kadinlarin saglik arama davranislart ve dist-
res deneyimleri iizerindeki etkisini anlamaya yardimci
olmugtur. Sonuglarimiz bu donemde kadmlarda saglik
hizmeti almada bir kisitlama oldugunu gostermektedir.
Ayrica, sonucumuz ¢ogu kadmin distres yasadigini géster-
mektedir.

Anahtar Kelimeler: Meme kanseri, Covid-19, jinekolojik
tiimorler, saglik arama davranisi, psikolojik sikinti
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INTRODUCTION

The COVID-19 pandemic, a global public health
crisis, is continuing to cause significant mortality
and morbidity rates."”In this process, while govern-
ments take serious measures to prevent the spread of
the virus, health systems are struggling with the ever
-increasing burden of new cases.’ As a reflection of
the situation, both the healthcare system and
healthcare providers in Tiirkiye, like those in other
countries, have allocated a considerable part of their
capacity in the fight against the COVID-19 pandem-
ic. For this reason, access to some healthcare ser-
vices, such as cancer care, is either not possible or
delayed. Routine surgical procedures worldwide
have almost stopped, and screening programs and
diagnostic services have also been hampered. This
situation raises the ethical question of whether can-
cer procedures can be delayed or not.*

Patients with cancer are vulnerable because of the
potential effects of the treatment as well as the
weakening of the immune system by the disease.
When the COVID-19 process is added, these pa-
tients have become even more vulnerable. Due to
the uncertainty of the COVID-19 process, the dis-
ruption of treatment and care services, and the post-
ponement of surgical operations, patients with can-
cer unavoidably experience anxiety. Besides, social
isolation and the ‘need to stay home’ lead to loneli-
ness in patients with cancer, which is associated
with a higher risk of mortality.” In this process, the
onset of flexible working hours in the clinics per-
forming oncological surgeries has raised concerns
that the prognosis of women diagnosed with cancer
might be affected badly and that the intraoperative
complications might increase. Also, women are
more hesitant about presenting to health services due
to the risk of infection.® However, it has been report-
ed that delaying curative surgery in those who have
been diagnosed with gynecological cancer may have
adverse outcomes for patients and affect survival
significantly.” It has been reported that breast cancer
screening reduces mortality rates and that the five-
year survival rate of patients with breast cancer in
developed countries is over 80%, depending on early
diagnosis and treatment. It is stated that the disrup-
tions that may occur in these processes will also
affect the survival process of patients with breast
cancer.®’

Healthcare-seeking behaviors and even clinical out-
comes of women diagnosed with cancer may be af-
fected in this process. This study aimed to determine
the change in the healthcare-seeking behaviors and
distress levels of women with gynecological cancer
or breast cancer during the pandemic.
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MATERIALS AND METHODS

Ethical Committee Approval: This study was ap-
proved by the Ministry of Health Scientific Research
Platform (2020-08-04T12_08 39) and the Gazi Uni-
versity Ethical Committee (Date: 24.09.2020, deci-
sion no: 91610558-604.01.02). In line with the Hel-
sinki Declaration, the women were informed about
the study, and their informed consent was obtained.
Study Design: The study used a descriptive, cross-
sectional design. The paper is reported following the
Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) statement.
Population and Sampling: The population of the
study consisted of women diagnosed with gyneco-
logical cancer or breast cancer in Tirkiye. The sam-
ple size was calculated using the known population
sampling calculation formula (n = Nt*pq / d* (N-1) +
t°pq).' In this context, the Tiirkiye Cancer Statistics
data, which represents the related Turkish popula-
tion, were used as a reference.'' Considering the
pandemic process, the sample size (n) was calculat-
ed as 96 at a 90% confidence interval. The study was
completed with a total of 109 women.

The inclusion criteria were women who were at least
literate, volunteered to participate in the study, and
had ovary, endometrium, cervix, vagina, vulva, or
breast cancer.

Study Setting: The study was conducted online on
social media platforms. The snowball method was
used to spread the survey link created online. The
questionnaire link was first shared on the research-
ers' individual social media accounts. Women who
met the research criteria were invited to the research,
and they were asked to share the link. The weblink
to the questionnaire was shared on the Facebook®
and Instagram® accounts of some cancer-related
associations (such as Cancer Warriors Foundation,
Breast Uterus Over - Cancer Warriors Foundation)
and groups (such as Fight against Cancer, Dance
with Cancer, Cancer Patients and Solidarity Group)
that agreed to collaborate. The study data were col-
lected between October and December 2020.

Data Collection Tools: An online questionnaire con-
tained 18 items that aimed to collect data about the
socio-demographic characteristics (age, education
level, i.e.) of the participants and their healthcare-
seeking behaviors during the pandemic process™®.
Besides, the Distress Thermometer and The Brief
Symptom Inventory were included in the question-
naire to determine the women’s distress levels.

The distress thermometer was developed by Roth,
Kornblinth, Batel-Copel, et al. in 1998 to measure
psychosocial distress in patients with cancer.'> The
distress scale is graded between 0 and 10 with the
thermometer analogy. It is a visual analogue scale
that individuals can apply themselves and consists of
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only one question. There is a thermometer visual
with numbers from 0 to 10 on the scale. Subjects
express their distress through the numbers on this
thermometer. 0 points indicate that the individual
does not experience any distress at all, and 10 points
indicate that the individual experiences distress at
the upper limit. The validity and reliability study of
the scale in our country was carried out by Ozalp,
Cankurtaran, Soygiir, et al. in 2007, and its cutoff
point was determined as 4."> Cronbach's alpha value
of the scale in our study was found as .76.

The Brief Symptom Inventory (BSI) was developed
by Derogatis (1992)."* This is a Likert-type self-
assessment scale that scans mental symptoms. The
validity and reliability study of the scale in our
country was carried out by Sahin and Durak in
1997."° The score range is between 0 and 212. It can
be administered to adolescent and adult individuals
and groups. There is no time limit for responding to
the scale. BSI is a scale that consists of 53 questions
defined by individuals and intended to recognize and
measure various psychological symptoms. The scale
consists of nine sub-dimensions: somatization, ob-
session-compulsion, interpersonal sensitivity, de-
pression, anxiety, hostility, phobic anxiety, paranoid
ideation, and psychoticism. There is a scoring key
for each subscale based on the item numbers of the
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sub-dimensions. For each question, the individual
marks one of the five options ranging from (0) “Not
at all” to (4) “Extremely.” Each item is given a score
of 0-4 according to whether the individual has any
psychological symptoms and the extent to which
they are present. High total scores obtained from the
scale indicate that symptoms are frequent."
Cronbach’s alpha value of the scale in our study was
found to be .96.

Statistical Analysis: The data stored in the e-mail
account were transferred to the database of the SPSS
23.0 software package and evaluated. Descriptive
statistics, such as frequency (n) and percentage dis-
tributions (%), t-test, one-way ANOVA, and Chi-
square analyses, were employed to analyze the data.
Statistical significance was accepted as p<0.05.

RESULTS

The women's mean age was 44.79+8.85. According
to the findings, 74.3% of women had breast cancer,
and 11% had cervical cancer. The mean duration of
cancer diagnosis was 35.70+38.19 months. When
the sources women used to get information about
cancer from the internet were examined, it was
found that 26.1% got information from doctor's pag-
es (Table 1).

Table 1. Distribution of women's socio-demographic characteristics and cancer-related characteristics (n=109).

Characteristics n (%)
Mean age (Mean+SD) 44.79+8.85
(Min:22; Max:66)
Level of education Primary/Secondary education 27 (24.8)
High school 28 (25.7)
University and above 54 (49.5)
Employment No 36 (33)
Quitted working during the pandemic process 34 (31.2)
Yes 23 (21.1)
Retired 16 (14.7)
The longest place of residence during Metropolis 54 (49.6)
COVID-19 Province 29 (26.6)
County 19 (17.4)
Town/village 7 (6.4)
Type of cancer Breast cancer 81 (74.3)
Cervical cancer 12 (11)
Ovarian cancer 11(10.1)
Endometrial cancer 5 (4.6)
Duration of cancer/month (Mean+SD) 35.70+£38.19
(Min:1; Max:224)
Membership of a cancer-related associ- No 89 (81.7)
ation Yes 20 (18.3)
Sources used to get information about Doctor pages 62 (26.1)
cancer from the internet” Social media (such as Instagram, Facebook) 55(23.2)
YouTube channels 38 (16)
Hospital pages 37 (15.6)
Blogs-forums 22 (9.3)
Mobile apps 18 (7.6)
Nursing pages 5(2.2)

SD: standard deviation; Max: maximum; Min: minimum; *: n was multiplied because more than one option was marked.
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According to the findings, 56.9% of the women stat-
ed a change in the frequency of going to the hospi-
tal / presenting to healthcare services during the pan-
demic. Also, there was a decrease in the frequency
of going to the hospital for diagnosis (54.8%), treat-
ment (32.3%), and rehabilitation (58%) services
during the pandemic process. On the other hand, the
planned doctor appointment of 28.1% was post-
poned/cancelled, the screening test of 26.8% was
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postponed, and the treatment of 25.6% was delayed.
Of the participants, 46.8% experienced a restriction
in presenting to the hospital related to their disease,
and of the women who experienced restrictions,
32% experienced restrictions due to fear of COVID-
19 transmission, 30.9% due to the inability to get an
appointment, and 21.6% due to the conversion of the
hospital into a pandemic hospital (Table 2).

Table 2. Examination of the change in women's healthcare-seeking behaviors during the COVID-19 pandemic.

Characteristics n (%)
Change in the frequency of going to the Yes 62 (56.9)
hospital / presenting to health services
No 47 (43.1)
Change in the frequency of going to the Increased 8(12.9)
hospital for DIAGNOSIS (such as pap-
smear, mammography) Decreased 34 (54.8)
No change 20 (32.3)
Change in the frequency of going to the Increased 6(9.7)
hospital for TREATMENT (such as chem-
otherapy, radiotherapy) Decreased 20 (32.3)
No change 36 (58)
Change in the frequency of going to the Increased 2(3.2)
hospital for REHABILITATION (physical
therapy, nutrition, health education, i.e.) Decreased 36 (58)
No change 24 (38.8)
Change in diagnosis, treatment, and reha-  Yes 39 (35.8)
bilitation processes for the disease
No 70 (64.2)
Changes” My scheduled doctor's appointment was postponed/ 23 (28.1)
cancelled.
My screening tests were delayed. 22 (26.8)
My treatment (surgery, chemotherapy, radiotherapy, 21 (25.6)
physical therapy, hormone therapy) was delayed.
I could not get consultancy service on medication use, 11(13.4)
nutrition, sleep, sexuality, i.e.
I presented to a private hospital because of the process in 5(6.1)
public hospitals.
Experiencing a restriction in presenting to  Yes 51 (46.8)
the hospital related to the disease
No 58 (53.2)
Reasons for restrictions I did not apply due to the fear of getting coronavirus. 31 (32)
The polyclinic/clinic that I was going to present to did not 30 (30.9)
accept patients / I could not make an appointment.
The hospital that I was going to present to became a pan- 21 (21.6)
demic hospital.
I could not present to the hospital due to financial diffi- 8(8.3)
culties during the pandemic process.
My wife, friends, and family did not allow me to present 7(7.2)

to the hospital because of the possibility of coronavirus

transmission.

% n was multiplied because more than one option was marked.
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Before the pandemic period, health personnel (45%)
ranked first, among women's cancer-related infor-
mation sources; during the pandemic process, the
internet (41.3%) rated first place (Table 3).

89% of the women were found to experience distress
during the pandemic process. The mean BSI total
score of the women was 58.31+42.28 (Table 4).

In women who experienced distress during the pan-
demic process, the mean BSI score was significantly
higher than women who did not experience any dis-
tress (t=-4.691; p=0.000087). The mean BSI score of
women whose chemotherapy treatment was delayed
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during the pandemic period was significantly higher
than those whose treatment was not delayed
(t=2.694; p=0.026). The mean BSI score of women
who experienced restrictions in presenting to the
hospital as it had become a pandemic hospital was
significantly higher than those who did not experi-
ence such a restriction (t=2.440; p=0.018). The mean
BSI score of women who obtained more information
from the Internet during the pandemic process was
significantly higher than the women who received
less information (F=3.076; p=0.032) (Table 5).

Table 3. The distribution of the sources that women obtained the most information about cancer before and

during the pandemic.”

Before the pandemic

During the pandemic

Healthcare The Inter- Television Books, Healthcare The Inter- Television Books,
personnel net journals, personnel net journals,

articles articles

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
49 (45) 45 (41.3) 39 (35.8) 32 (29.4) 43 (39.4) 45 (41.3) 38 (34.9) 34 (31.2)

 n was multiplied because more than one option was marked.

Table 4. Examination of women's experience of distress during the COVID-19 pandemic process and the mean

BSI scale scores.

Scales n (%)

Distress Thermometer <4 (No distress) 12 (11)
>4 (Presence of distress) 97 (89)

Mean BSI scale score (Mean=SD) 58.31+42.28

(Min:4; Max:194)

SD: standard deviation; Max: maximum; Min: minimum.

Table 5. Mean BSI scores of women according to their characteristics relating to the pandemic.

Mean + SD F/t p
Distress status <4 (No distress) 26.50+21.45 t=-4.691 0.000087
>4 (Presence of 62.24+43.73
distress)
Status of delays in chemotherapy Yes 104.62+53.20 t=2.694 0.026
No 51.74+31.23
Experiencing restrictions in presenting to the hos-  Yes 72.47+44 .44 t=2.440 0.018
pital because it has become a pandemic hospital No 46.26+32.33
Status of obtaining information from the Internet ~ More' 68.17+45.21
2
Mu'ch \ 56.26+39.85 F=3.076 0.032
A little 34.40+35.27
Very little* 63.16+43.86  Post-hoc 1-3

F: One-way ANOVA,; t: T-test in independent groups.
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DISCUSSION AND CONCLUSION

Some guidelines suggest that non-emergency treat-
ments be delayed during the COVID-19 process,
while the World Health Organization recommends
maintaining primary healthcare services, including
the field of oncology.'®

The frequency of going to the hospital for diagnosis,
treatment and rehabilitation services was found to
decrease during the pandemic in our study. More
than a quarter of the women stated that their planned
doctor appointment was postponed/cancelled, and
their screening tests were postponed. Also, about a
quarter of them said their treatment was delayed. In
studies conducted with gynecologist and oncologists
from various countries, it has been stated that there
is a change in diagnosis and follow-up processes and
that these processes have generally been post-
poned."”" In the literature, it has been seen that dur-
ing the pandemic, there have been cancellations and
delays in women’s diagnostic processes, surgeries,
treatment processes, scheduled doctor appointments,
laboratory tests, and imaging applications.>*" Alt-
hough our study results appear to be similar to those
of the literature, different results have also been ob-
served in the studies conducted. In a study conduct-
ed with women with gynecological cancer, 64% of
the participants stated that their treatment continued
as planned despite the pandemic.” In another study
examining breast cancer surgery experiences, it was
stated that surgical operations were performed by
taking precautions, and postoperative follow-up was
carried out by using telemedicine methods. As a
result of the study, it was stated that the patients
were not infected with COVID-19.*' The reason for
the different results in the literature may be because
the studies were conducted in different countries.
The reasons for restrictions in presenting to health
services in our study included the fear of COVID-19
transmission, not being able to get an appointment,
and the conversion of the hospital that the partici-
pants would present to into a pandemic hospital. In a
study conducted in the literature, participants stated
that their breast examination was delayed because
they were afraid of coronavirus transmission
(81.9%) and could not get an appointment due to
pandemic restrictions (12.1%).”2 In another study,
53.1% of the participants stated that they were afraid
of getting infected with coronavirus during hospital
treatment and follow-ups, and 73.2% of them
thought that patients with cancer were at risk for
COVID-19 infection and that they were susceptible
to COVID-19.%° Our study is similar to the literature
in terms of the reasons for the restriction in present-
ing to health services during the pandemic process.
While women received information primarily from
health personnel before the pandemic, they started
receiving information mainly from the Internet dur-
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ing the pandemic process. It was determined in a
study that patients had difficulties in reaching the
healthcare team during the pandemic.”® As a result
of our study, the reason for the change in women's
information sources in favor of the Internet can be
similarly considered to stem from the inability to
reach healthcare personnel due to the changing
health service delivery during the pandemic process.
It is thought that the adoption of telemedicine appli-
cations as hospital procedures and their widespread
use will both meet the information needs of patients
and facilitate safe access to services.

The pandemic affects psychological symptoms such
as stress, anxiety, and depression.”* In our study, it
was determined that 89% of women experienced
distress. The mean BSI scores were found to be sta-
tistically significantly higher in women who stated
that they experienced distress, whose chemotherapy
treatment was postponed, who obtained more infor-
mation from the Internet during this period, and who
stated that they had limitations in presenting to the
hospital during the pandemic process. Accordingly,
it was found that these women experienced mental
symptoms more frequently. In the literature, it was
reported that 88.6% of the women were concerned,
51.4% experienced anxiety, and 26.5% experienced
depression.” In another study, it was stated that
35.3% of the women with gynecological cancer had
a high level of anxiety and that 30.6% had a high
level of depression score during the pandemic. The
inability to get services from health institutions and
the postponement of the treatment plans increases
the patients' anxiety level. In the same research, 71%
of the participants stated that they feared that the
disease would progress if their treatment or follow-
up were cancelled/delayed.”® Similarly, the women
in our study stated that there were restrictions in
getting health services. Although our study findings
seem to be similar to those of the literature, a differ-
ent result was reported in another study. In the study
investigating the effect of delaying breast examina-
tions on breast and emotional symptoms, it was re-
ported that there was no change in emotional symp-
toms, such as depression, feeling under pressure, or
insomnia during the COVID-19 process.?? This may
be because studies were conducted in different coun-
tries and with different patient groups. Considering
that the pandemic process will not disappear in a
short time, postponing the treatment and rehabilita-
tion processes and not presenting to the hospital due
to the fear of getting infected with COVID-19 are
important issues because they will lead to the pro-
gression of cancer and cause patients to experience
anxiety. Women who stated that they obtained more
information from the Internet were found to experi-
ence more mental symptoms. This might be because
they could not access correct information sources.
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For this reason, considering the changes brought by
the pandemic process, it is crucial to plan the health
service delivery in a way that will not increase the
anxiety and stress levels of patients.

In conclusion, our study found that during the
COVID-19 pandemic process, women diagnosed
with gynecological cancer or breast cancer experi-
enced restrictions in accessing health services. There
was a change in diagnosis-examination-treatment
applications, existing conditions increased mental
symptoms in women, and most women experienced
distress. It is recommended that healthcare organiza-
tions should put alternative methods such as tele-
health applications into practice so that susceptible
and vulnerable patients with cancer can have unin-
terrupted access to treatment, healthcare, and coun-
selling. It is also recommended that women diag-
nosed with breast or gynecological cancer be sup-
ported psychosocially during this process. The re-
sults obtained in the research are limited only to the
women who participated in the study. Research data
were obtained based on the participants' notifications
and were not observed by the researchers. The
strengths of our research are the use of valid and
reliable measurement tools in the study and the fact
that the data provides data regarding the period
when the pandemic process peaked.
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ABSTRACT

Objective: In this study, we aim to compare the brain
natriuretic peptide (BNP) of patients who were diagnosed
with COVID-19 infection, who were hospitalized and
discharged, and those who died.

Materials and Methods: The study was conducted on
474 patients diagnosed with COVID-19 disease. Infor-
mation of 56 patients who died and 418 patients with
COVID-19 who were discharged were obtained from the
hospital information management system (HIMS) and
analyzed retrospectively. The relationship between BNP,
white blood cell (WBC), neutrophil (NEU), lymphocyte
(LYM), platelet (PLT), Procalcitonin (PCT), High Sensi-
tive Troponin I (hs Tn I), D-dimer and C-Reactive Protein
(CRP) levels in deceased patients and discharged patients
researched.

Results: There was no statistically significant difference
in mortality between women and men (p=0.385). There
was no statistically significant difference in BNP, WBC,
NEU, LYM, platelet, PCT and hs Tn I values between
those who died and those who were discharged. D-dimer
and CRP values of those who died and discharged were
statistically significant (p< 0.031 and 0.020, respectively).
Conclusions: Increased levels of CRP and D-dimer were
found to be associated with mortality. More comprehen-
sive studies are needed on this subject.

Keywords: Brain Natriiiretik Peptide, C-Reactive Protein,
Coronavirus infections, D-dimer
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Amag: Bu calismada amacimiz, COVID-19 enfeksiyonu
teshisi alip hastanede yatip taburcu olanlar ile 6len hastala-
rin beyin natriiiretik peptidini (BNP) karsilagtirmaktir.
Materyal ve Metot: Calisma COVID-19 hastalig: teshisi
konan 474 hasta lizerinde gercgeklestirildi. Olen 56 hasta
ile taburcu olan 418 COVID-19 hastasinin bilgileri hastane
bilgi yonetim sisteminden (HBYS) alind1 ve geriye doniik
olarak analiz edildi. Olen hastalar ile taburcu olan hastalar-
da BNP, beyaz kiire hiicresi (WBC) , nétrofil (NEU), len-
fosit (LYM), trombosit (PLT), Procalsitonin (PCT), Yiik-
sek Duyarlt Troponin I (hs Tn I), D-dimer ve C-Reaktif
Protein (CRP) diizeyleri arasindaki iligki aragtirildi.
Bulgular: Kadmlar ile erkekler arasinda mortalite agisin-
dan istatistiksel olarak anlamli bir fark yoktu (p=0,385).
Olenler ile taburcu olanlar arasmnda BNP, WBC, NEU,
LYM, trombosit, PCT ve hs Tn I degerlerinde istatistiksel
olarak anlaml fark yoktu. Olenler ile taburcu olanlarmn D-
dimer (p<0,031) ve CRP (p<0,020) degerleri istatistiksel
olarak anlamli bulundu.

Sonug: Artan CRP ve D-dimer diizeylerinin mortalite ile
iliskili oldugu bulundu. Bu konuda daha kapsamli ¢aligma-
lara ihtiyag vardir.

Anahtar Kelimeler: Beyin Natriiiretik Peptid, C-reactive
protein, D-dimer, koronavirus enfeksiyonlari
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INTRODUCTION

COVID-19 appeared for the first time in Wuhan
City, China. COVID-19 infection has been classified
as a pandemic by WHO.' Common symptom of
COVID-19 are fever, cough, shortness of breath,
muscle aches, diarrhea, loss of smell and taste, and
fatigue in most patients.” Approximately 15% of
affected patients have acute respiratory distress
syndrome (ARDS).> In the literature, patients with
pre-existing Cardiovascular Diseases (CVD) and
infected with COVID-19 have a more severe and
higher mortality rate.*

Neutrophils, lymphocytes, and platelets are impor-
tant blood cells that play a role in inflammation-
related diseases. Today, it is used in many infectious
and tumoral formations.’

C-reactive protein (CRP) is an acute phase reactant
(APR). CRP was first detected in the serum of pati-
ents with pneumococcal pneumonia. APR concent-
ration was increased in serum due to tissue damage
and inflammation. Due to these properties, the incre-
ase in serum CRP levels a few hours after inflamma-
tion has led to this being one of the first biomarkers
considered in COVID-19.°

The systemic values of D-dimer are used to evaluate
the circulating fibrin cycle, and even a single measu-
rement is sufficient to obtain information about the
fibrinolytic status. D-dimer is generally used to eva-
luate coagulation and fibrinolysis activation.’
Procalcitonin (PCT) production, an undetectable or
meagre amount of detectable protein in the blood of
healthy individuals, can be stimulated by bacterial
endotoxins, exotoxins, and some cytokines. It has
been found that the most common increase in the
serum in sepsis. Its early rise can be detected in a
short time and quickly. This feature is a valuable
parameter in the diagnosis and follow-up of sepsis.®
Troponins are found in skeletal and cardiac muscle
structures together with tropomyosin. Troponins are
structural proteins that regulate skeletal and cardiac
muscle contraction.’

Cardiac complications are a common occurrence
among hospitalized patients with COVID-19. BNP
is secreted from the ventricle due to the tension of
myocyte cells in the atrium and ventricle walls of the
heart.'” Natriuretic peptides are important biomar-
kers of myocardial stress. Natriuretic peptides are
also frequently elevated in patients with severe res-
piratory disease. Typically, elevated cardiac filling
pressures or elevation of BNP or NT-proBNP in the
absence of clinical heart failure are associated with
worse outcomes in patients with ARDS."!

Mehmet Ozdin ve ark. (et al.)

This study aimed to determine the predictive value
of BNP levels in people who recovered from
COVID-19 infection and died.

MATERIALS AND METHODS

Ethical Approval: The study was approved by the
Sakarya University Ethical Committee (Date:
04/09/2020, decision no: E.7734). And institutional
permissions (Date: 02.06.2020) were obtained. In
line with the Helsinki Declaration, the nurses were
informed about the study, and their informed con-
sent was obtained. After obtaining verbal consent
from the nurses who volunteered to participate in the
study, they were included in the study.

Study Group: A total of 474 patients who applied to
our hospital's pandemic outpatient clinics and were
diagnosed with COVID-19 and hospitalized in the
COVID-19 service were included in this study. Of
these patients, information on 56 patients who died
due to COVID-19 and 418 patients who recovered
were obtained from the hospital information mana-
gement system and analyzed retrospectively. Diag-
nosis of COVID-19; clinical findings and computed
tomography and SARS-CoV-2 RT-PCR. In our
study, BNP, WBC, neutrophil (NEU), lymphocyte
(LYM), platelet (PLT), D-dimer, C-reactive protein
(CRP), Procalcitonin (PCT), and High Sensitive
Troponin I (hs Tn I) parameters were evaluated.
Sample Collection, Nucleic Acid Isolation and Re-
verse Transcriptase PCR Reaction: Combined na-
sopharyngeal and oropharyngeal swab samples were
placed in a viral transport medium immediately after
taking with a dacron swab and were stored at 2-8°C
and transported to the laboratory. The samples were
sent to the laboratory following the infection preven-
tion and control procedures, paying attention to the
triple transport system and cold chain rules. After
the samples were accepted in the microbiology labo-
ratory, the samples were taken to the 3rd-level bio-
safe negative pressure room. Bio-Speedy® Viral
Nucleic Acid Isolation Kit (bioeksen, Tiirkiye) was
used for total nucleic acid isolation from samples.
The isolation procedure was carried out with the
manufacturer's recommendations.

Bio-Speedy” COVID-19 RT-qPCR Detection Kit
(Bioeksen, Tirkiye) was used for the RT-PCR
study. PCR amplification and evaluation of results
were performed following the manufacturer's recom-
mendations.

Complete Blood Count, Biochemistry and Coagula-
tion Parameters Analyses: CELLDYN 3700
(Abbott, USA) device for hemogram tests, DIAGON
COAG XL (DIAGON, Hungary) device for D-dimer
tests, Architect 12000 (Abbott, USA) device for hs
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Tn I, and BNP tests, Cobas e 411 (Roche, USA) and
BN II (Siemens, Germany) device were used for
CRP tests.

Statistical analysis: Descriptive analyses were per-
formed to provide information on the general cha-
racteristics of the study population. The distribution
of data is too skewed to use a parametric test. Accor-
dingly, the Mann-Whitney U test was used to com-
pare the numeric variables. The numeric variables
were presented as the median [interquartile range].
The chi-square test was used to compare the catego-
rical variables between the two groups. The catego-
rical variables were presented as the frequency (%
percentage). The p-value of 0.05 was considered
significant. Analyses were performed using SPSS
statistical software (IBM SPSS Statistics, Version
23.0.)

RESULTS
Of the 474 patients in the study, 301 (63.5%) were
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male, and 39 (13%) of them died, while 262 (87.2%)
were discharged. In addition, of 474 patients, 173
were women (36.5), and 17 (9.8%) of them died,
while 156 (90.2%) were discharged. There was no
statistically significant difference in mortality rate
between women and men (p=0.385). There was no
statistically significant difference in BNP, WBC,
NEU, LYM, PLT, PCT and hs Tn I values of the
patients who died and were discharged (p>0.05). A
statistically ~significant difference was found
between the D-dimer (died group: 3175 [6695], disc-
harged group: 1925 [3907]) (p<0.031) and CRP
(died group: 111.5 [115.65], discharged group:
95.05 [113.1]) (p<0.020) wvalues of patients who
died and were discharged (Table 1).

It was found to be statistically significantly higher in
the group of patients who died and were discharged
(p<0.05). Box plot comparison of CRP values of
died and discharged patients is presented in Figure
1.

Table 1. Evaluated parameters of the patients included in the study (n=474).

Parameters Ex (n=418)

Discharge (n=56)

Median [IR] Median [IR] 4
Age 73.5[15.5] 70 [16] 0.099
Female (n=173), n(%) 17 (9.8) 156 (90.2) 0.385
Male (n=301), n(%) 39 (13) 262 (87) 0.385
BNP (ng/L) 113.15 [447] 169.85 [388.2] 0.324
WBC (K/uL) 13.6 [7.1065] 12.1 [7.94] 0.354
NEU (K/uL) 12.95 [6.6695] 10.8 [7.56] 0.141
LYM (K/uL) 0.5895[0.517] 0.5085 [0.513] 0.068
PLT (K/uL) 201 [123] 207 [120] 0.470
CRP (mg/dL) 111.5[115.65] 92.05[113.1] 0.020
D-Dimer (ugFEU/L) 3175 [6695] 1925 [3907] 0.031
PCT (ng/ml) 0.445 [1.386] 0.3635 [1.487] 0.364
Hs Tn I (ng/L) 55.8[271.8] 113.9 [552] 0.283

IR: Interquartile range; BNP: Brain natriuretic peptide; WBC: White blood cell; NEU: Neutrophil; LYM: Lymphocyte; PLT: Platelet;
PCT: Procalcitonin; hs Tn I: High sensitive troponin I and CRP: C-Reactive protein (CRP, p=.0.020, D-Dimer, p=0.031).

CRP, nephelometric

500,00

40000

300,001

200,00

100,00

00+

—T

1

il

T
discharged

State

T
ex

Figure 1. Comparison of the CRP values of those who died and those who were discharged patients.
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Figure 2. Comparison of the D-dimer values of those who died and those who were discharged patients.

It was found to be statistically significantly higher in
the group of patients who died and were discharged
(p<0.05). Box plot comparison of D-dimer values of
died and discharged patients is presented in Figure
2.

DISCUSSION AND CONCLUSION

Considering the pathogenesis of COVID-19 disease,
it is seen that it affects the respiratory tract and car-
diovascular system and causes abnormalities in so-
me blood parameters. In the study conducted by
Yang et al. BNP, CRP, D-dimer, PCT, hsTn I,
WBC, neutrophil, lymphocyte and thrombocyte pa-
rameters were determined in patients who were disc-
harged after recovering from COVID-19 infection
and died due to this disease. BNP, PCT, and CRP
are the leading indicators of inflammatory severity
in ICU cases. Deaths corresponding to worsening
sepsis in these patients were significantly increased
or detected at relatively high levels, which can lead
to life-threatening organ dysfunction.'” In our study
conducted on patients discharged and who died with
clinically severe COVID-19, elevated BNP, hs Tn I,
and D-dimer levels were detected. In their study on
COVID-19 patients, Tao et al. determined that
CRP>77.35 mg/L, PCT>0.20 ng/L, and LDH>481
U/L are independent risk factors associated with
death events. CRP, PCT and LDH levels were high
in patients who died from COVID-19; found that it
gradually decreased to normal levels in the dischar-

ged group. Therefore, monitoring of laboratory para-
meters has shown that it can predict prognosis in
severe patients in clinical practice. They reported
that the increased incidence of harmful arrhythmias
and myocardial complications during illness in pati-
ents with high BNP and TnT levels played a more
significant role in the fatal outcome of COVID-19
compared to the presence of underlying cardiovas-
cular disease." It revealed many risk factors associa-
ted with poor prognoses, such as assessment scores
and high CRP, PCT, and LDH. Elevated CRP, PCT,
and LDH values were elevated in patients who died
but gradually returned to normal levels in patients
discharged. Therefore, monitoring these laboratory
parameters is essential in predicting prognosis in
clinical practice for severe patients.'*'®

When Bonetti et al. compared the laboratory para-
meters of patients hospitalized with COVID-19 and
discharged patients, they found that CK, LDH, tro-
ponin, D-dimer and CRP levels increased in patients
who died.'® In patients who died from COVID-19,
LDH, BNP, Hs-cTnT, Many laboratory indicators,
such as D -dimer, CRP, and PCT, were significantly
increased compared to recovered patients.'” Tan et
al. reported that CRP levels were significantly incre-
ased in 65.0% of hospitalized patients and PCT Ile-
vels were significantly increased in 5.7%, and cox
proportional risk model analysis showed that CRP
and PCT were used to predict severity in COVID-19
patients. He reported that these parameters can be
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used as independent factors.'"® COVID-19 patients
have severe and adverse outcomes. In our study, in
parallel with other studies, high values were obtai-
ned in other parameters, especially D-dimer and
CRP. This shows that COVID-19 affects the whole
body, especially the circulatory and respiratory sys-
tems.

In a study by Guan W. on 1099 people without the
disease, PCT was shown to be low (<0.5 ug/L) in
96% of cases.'” Huang et al. in their study found that
high CRP, PCT, D-dimer and LDH levels are risk
factors for poor prognosis in COVID-19.% Infection
markers, CRP, LDH, and PCT, and D-dimer, which
is one of the coagulation function tests, are positive
with COVID-19 severity.”! A meta-analysis showed
that increased PCT values were associated with a ~5
-fold higher risk of severe COVID-19.% In a study
conducted with COVID-19 patients, it was reported
that high CK levels might be the only initial applica-
tion of these patients. Total CK should be requested
at the time of admission for each patient.” In our
study, we found that BNP, CRP, D-dimer, PCT, and
hs Tn I values were higher in patients who died due
to COVID-19 infection than those who were disc-
harged. In our study, it was determined that BNP,
CRP, D-dimer, PCT and hs Tn I values were higher
in patients who died due to COVID-19 infection
compared to those who were discharged.

Terpos et al. reported in a study they conducted on
COVID-19 patients that high CK levels may be the
only first admission of these patients and total CK
should be requested for each patient at the time of
admission.”® Pan et al. in their study of severe
COVID-19 patients, found that neutrophils increased
significantly, while lymphocytes, monocytes, and
hematocrit decreased significantly.”> Liao et al. in
their study of severe COVID-19 patients, found that
neutrophils increased significantly, while lymphocy-
tes, monocytes, and hematocrit decreased signifi-
cantly.?® Ozdin et al. found an increase in neutrophil
-lymphocyte ratios in their study on COVID-19 pati-
ents.”” Shi et al. found that 11.4% of severe COVID-
19 cases had leukocytosis and rates were higher than
mild-to-moderate cases and that COVID-19 caused
disseminated intravascular coagulation (DIC) with
severe thrombocytopenia. they have done.*® D-dimer
elevation and thrombocytopenia, indicating activa-
tion of hemostasis and fibrinolysis, are associated
with higher mortality in COVID-19 patients.”° In
our study, it was determined that WBC and Neutrop-
hil values increased, while lymphocyte values decre-
ased in patients who died from COVID-19 infection
compared to those who were discharged. In our
study, it was found that patients who died due to
COVID-19 infection had a decrease in platelet va-
lues compared to those who were discharged. In our

Mehmet Ozdin ve ark. (et al.)

study, it was determined that there was a decrease in
platelet values in patients who died due to COVID-
19 infection.

Factors such as body mass index, cardiovascular
disease status, end-stage renal disease and diabetes
can affect BNP levels. The fact that the patients we
included in the study consisted of patients diagnosed
with COVID-19 and it was a retrospective study
makes it difficult to reach these data. All these situa-
tions constitute the limitations of our study.

In conclusion, according to the results of our study,
it was determined that advanced age, BNP, D-dimer,
CRP, hs Tn I, WBC, neutrophil, lymphocyte and
platelet increase were associated with mortality.
These laboratory parameters are important in patient
follow-up. More comprehensive studies are needed
on this subject.
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ABSTRACT

Objective: The study aims to determine the relationship
between the quality of care perception and healing quality
levels of surgical patients and to determine the differences
according to their characteristics.

Materials and Methods: The descriptive cross-sectional
study was carried out on 237 patients treated in the surgi-
cal clinics of a university hospital from December 2021 to
May 2022. Data were collected using a descriptive infor-
mation form, the Patient's Perception of Nursing Care
Scale, and the Quality of Recovery-40 Scale.

Results: The mean total score of the Patient's Perception
of Nursing Care Scale was 71.45+9.81, and the mean total
score of the Quality of Recovery-40 Scale was 106+15.95.
The mean score of the physical independence sub-
dimension of the Quality of Recovery-40 Scale was the
highest (21.1445.73), and the mean score of the pain sub-
dimension was the lowest (9.324+3.57). There was statisti-
cally significant relationship between gender, having a
companion, and Patient's Perception of Nursing Care
Scale and between having a chronic disease and the Quali-
ty of Recovery-40 Scale.

Conclusions: It was found that the level of patient's per-
ception of nursing care was high, the level of recovery
quality was below average, and there was no relationship
between the level of perception of nursing care.
Keywords: Nursing care, patient care, patient satisfaction,
surgery
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Amac: Arastirmanin amaci cerrahi hastalarinin  bakim
kalitesi algis1 ve iyilesme kalitesi diizeyleri arasindaki
iliskinin belirlenmesi ve kisisel dzelliklerine gore farklilik-
larin belirlenmesidir.

Materyal ve Metot: Tanimlayici-kesitsel tipte olan aras-
tirma, Aralik 2021-Mayis 2022 tarihleri arasinda bir {ini-
versite hastanesinin cerrahi kliniklerinde tedavi géren 237
hastas1 ile yiiriitildii. Veriler, tammlayic1 bilgi formu,
Hastanin Hemsirelik Bakimini Algilayisi Olgegi ve lyiles-
me Kalitesi-40 Olgegi ile toplandi.

Bulgular: Hastalarin Hemsirelik Bakimini1 Algilayis: Ol-
¢egi toplam puan ortalamasi1 71,45+9,81, lyilesme Kalitesi
-40 6lgek toplam puan ortalamasi 106+15,95°tir. lyilesme
Kalitesi-40 6l¢eginin Fiziksel Bagimsizlik alt boyut puan
ortalamasinin (21,14+5,73) en yiiksek, agr1 alt boyut puan
ortalamasinin ise en diisiik (9,32+3,57) oldugu saptandi.
Hastalarin cinsiyeti, refakatgi varligi ile Hastanin Hemgire-
lik Bakimmni Algilayisi Olgegi arasinda, kronik hastalik
varhigi ile Tyilesme Kalitesi-40 Olgegi arasinda istatistiksel
olarak anlamli iligki vardir.

Sonu¢: Hastalarin hemsirelik bakimi alg: diizeyinin yiik-
sek, iyilesme kalitesi diizeyinin ortalamanin altinda oldugu
ve hastalarin hemgirelik bakimini algilama diizeyleri ile
iyilesme kalitesi arasinda iliski olmadig1 belirlendi.
Anahtar Kelimeler: Cerrahi, hasta bakimi, hasta memnu-
niyeti, hemsirelik bakimi
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INTRODUCTION

Nursing care is the response of the nurse to the phys-
ical, psychological, emotional, social, and spiritual
needs of patients to help them return to a healthy and
normal life." Patients' perceptions of the quality of
care are the feelings and thoughts patients experi-
ence about the care nurses provide while hospital-
ized.> Measuring patients' perceptions of quality
nursing care is key to identifying nursing care needs,
evaluating the quality of nursing care, and providing
excellent patient-centred care.””

One of the key elements in accelerating a patient's
recovery is the quality of nursing care.*’ The process
of recovering control over several functional do-
mains, including physical, psychological, physiolog-
ical, social, and economic factors, is known as post-
operative recovery.® The process a patient goes
through to regain their preoperative condition is de-
fined from their perspective by the quality of their
recovery.’®

The patient's health state in the early postoperative
period can be determined in large part by the pa-
tient's quality of recovery.” Quality of recovery is a
multidimensional, patient-reported outcome.® In
order to measure the quality of perioperative treat-
ment, it is important to take into account both its
economic and prognostic implications.” Recovery
quality is a complicated concept that is significantly
impacted by patient, physician, and institutional bi-
ases.® Patients' perceptions of the quality of recovery
are strongly influenced by individual personality
characteristics, level of knowledge about the recov-
ery process, preparedness, coping strategies, and
sense of security.* Successful recovery from surgery
is a complex, multidimensional, and highly individu-
alized process. Many barriers can interfere with this
process, such as inadequate pain control, lack of or
poor quality patient education, and lack of discharge
management.’ Patients consider effective communi-
cation, active patient involvement, and empathy
from health professionals to be important determi-
nants of the quality of their recovery.® For a thor-
ough evaluation of recovery quality, developing a
complex, patient-centered evaluation of the postop-
erative period is essential.® Healthcare workers can
better support patients by identifying the elements
that have a negative impact on patients' postopera-
tive recovery quality and satisfaction. '’

Studies about nursing care perception and surgery
patients' levels of satisfaction have been published in
the literature.''"> However, no research has yet
looked at the relationship with patients' recovery
quality.

In this context, this study aimed to identify the varia-
bles influencing surgery patients' perceptions of
nursing care and the quality of their recovery.

Pinar Ongiin and Ayse Karadag

MATERIALS AND METHODS

Ethics Committee Approval: The ethics committee
approval was obtained from the Health Sciences
Non-Interventional Ethics Committee of Balikesir
University (Date: 23.11.2021, decision no: 2021/33).
The necessary institutional approval was obtained
from the institution where the study would be con-
ducted. Patients were informed that the researchers
would keep all information written on the forms and
that their answers would remain confidential and be
used only for scientific purposes. Written and verbal
informed consent was obtained from the patients,
stating that they volunteered to participate in the
study. The research was conducted following the
Rules of the Helsinki Declaration.

Research Design: 1t is a descriptive and cross-
sectional study.

Research Questions

1. What is the level of satisfaction with nursing care
and the quality of recovery of surgical patients?

2. Is there a significant relationship between the pa-
tients' descriptive traits, their degree of nursing care
satisfaction, and how well they recover?

3. Is there a significant relationship between surgical
patients' recovery quality and their degree of nursing
care satisfaction?

Place and Time of the Research: The study was
conducted in the surgical clinics of a University
Hospital in the Marmara region between 15.12.2021
-13.05.2022.

Population and Sample of the Study: The study
population consisted of patients hospitalized in the
surgical clinics of a University Hospital
(Orthopedics and Traumatology, Urology, Cardio-
vascular Surgery, Otolaryngology, Neurosurgery,
and General Surgery) and patients who underwent
surgery. Power analysis was performed to determine
the size of the study sample. The power analysis
calculation used a power ratio of 90%, a 95% confi-
dence limit, and an effect size of 0.2.'* As a result of
the calculation, the sample size was 216. Conscious
volunteers, 18 years of age or older, able to under-
stand verbal stimuli, had a hospital stay of at least
two days, did not have a diagnosis of psychiatric
disease, and agreed to participate in the study after
being informed about the purpose of the study were
included in the study. The people who were uncon-
scious patients, who refused to participate in the
study, were under 18 years of age, had a diagnosis of
psychiatric disease, underwent day surgery or stayed
overnight in the hospital, and were unable to under-
stand verbal warnings were not included in the
study. The sample group consisted of 237 patients
who met the inclusion criteria between the study
dates.

Data Collection Tools: In the study, "Descriptive
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information form," "Patient's Perception of Nursing
Care Scale," and "Quality of Recovery-40 Scale,"
which were created by the researchers in line with
the literature, were used.

Descriptive Information Form: The form prepared by
the researchers consisted of 9 questions related to de-
scriptive characteristics, including the clinic where the
patients were hospitalized, age, gender, marital status,
educational status, place of residence, presence of
chronic disease, presence of previous hospitalization
and presence of a companion.”"

Patient's Perception of Nursing Care Scale (PPNCS):
The Turkish validity and reliability study of the Scale
developed by Dozier et al. (2001) was conducted by
Coban et al. (2006).' The Scale is a 5-point Likert-
type scale marked as agree=5, somewhat agree=4,
undecided=3, disagree=2, and strongly disagree=1. A
minimum score of 15 and a maximum score of 75 can
be obtained from the Scale of 15 items. As the scale
score increases, satisfaction with nursing care increas-
es. The Cronbach o coefficient of the Scale is 0.92.°
The Cronbach o reliability coefficient of this study
was 0.99.

Quality of Recovery-40 Scale (QR-40): It was devel-
oped by Myles et al.,'® and a Turkish validity and
reliability study was conducted by Karaman et al.'”’
The Scale comprises five sub-dimensions: Emotion-

Table 1. Descriptive characteristics of the patients.

Pinar Ongiin and Ayse Karadag

al state, physical comfort, patient support, physical
independence, and pain. Consisting of 40 items, the
Scale is calculated by scoring between 1 and 5. The
total score on the Scale varies between 40-200. The
higher the score, the better the patients' quality of
recovery. The Cronbach a coefficient of the Scale is
0.93." The Cronbach « reliability coefficient of this
study was 0.87.

Statistical Analysis: The collected data were ana-
lyzed using the SPSS 25.0 package program. The
Kolmogorov-Smirnov test was used to determine
whether numerical variables were normally distrib-
uted, descriptive analyses (number, percentage,
mean) were used to ascertain the descriptive charac-
teristics of the study's participants and the scores
from the scales, Pearson correlation analysis was
used to examine the relationships between the meas-
urements from the scales, and parametric (t-test, one
-way ANOVA), and other comparative analyses
were also used. A 95% confidence interval and a
significance threshold of p<0.05 were used in the
data analysis.

RESULTS

The mean age of the patients who participated in the
study was 57.01£16.60 years; the number of men
and women was almost the same, and the majority
were primary school graduates (Table 1).

Descriptive characteristics Data
Age, Mean + SD 57.01 £16.60
Gender, n(%) Female 119(50.2)
Male 118 (49.8)
Educational Status, n(%) [literate 17(7,2)
Primary school graduate 130(54.9)
Middle school 27(11.4)
High school 45(19)
University 18(7.6)
Marital status, n(%) Married 195(82.3)
Single 42(17.7)
Job, n(%) Housewife 101(42.6)
Officer 16(6.8)
Employee 25(10.5)
Retired 53(22.4)
Other 42(17.7)
Previous hospitalization, n(%) Yes 172(72.6)
No 65(27.4)
Chronic Disease, n(%) Exist 110(46.4)
None 127(53.6)
Place of residence, n(%) Village 66(27.8)
District 85(35.9)
City 86(36.3)
Clinic, n(%) Cardiac surgery 61(25.7)
Orthopedics 35(14.8)
Urology 50(21.1)
Obstetrics and gynecology 34(14.3)
Neurosurgery 11(4.6)
Ophthalmology 8(3.4)
General surgery 19(8.0)
Companion, n(%) Exist 219(92.4)
No 18(7.6)
Companion stay time, n(%) During certain hours 14(5.9)
Continuous 205(86.5)
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The mean PPNCS item score was 4.76+0.65, and the
mean PPNCS score was 71.454+9.81. The mean QR-
40 scale score of the patients participating in the
study was 106 + 15.95. When the QR-40 Scale sub-
dimension mean scores were analyzed, the highest
Physical Independence score (21.14+5.73) and the
lowest Pain score (9.32+3.57) were found (Table 2).
The correlation analysis found no correlation be-
tween the mean scores of the PPNCS and QR-40
Scale (Table 3).

Pinar Ongiin and Ayse Karadag

Factors affecting the PPNCS and QR-40 scale were
analyzed. It was found that there was a significant
correlation between the gender, marital status, and
presence of a companion, and the mean PPNCS, and
between the presence of chronic disease and the
mean QR (p<0.05) (Table 4). There was no signifi-
cant correlation between the patients' education,
occupation, hospitalization clinic, health insurance,
place of residence, and presence of previous hospi-
talization and the mean of PPNCS and QR-40
(p>0.05).

Table 2. Mean scores of the scales and sub-dimensions.

Parameters Mean = SD Min-Max
Scale PPNCS 71.45+9.81 15-75
QR-40 106£15.95 40-200
QR-40 Scale Sub-dimensions  Physical Independence (5 items) 21.14+£5.73 5-25
Patient Support (7 items) 29.21+5.24 7-35
Emotional State (9 items) 22.22+4.66 9-45
Physical Comfort (12 items) 26.19+4.79 12-60
Pain 9.3243.57 7-35
PPNCS: Patient's Perception of Nursing Care Scale; QR-40: Quality of Recovery-40 Scale.
Table 3. Correlation analysis results of the scales and sub-dimensions.
Scale/Sub-dimension PPNCS
QR-40 Total Score r 0.046
p 0.480
Emotional State sub-dimension r 0.006
p 0.929
Physical Comfort sub-dimension r 0.062
p 0.868
Patient Support sub-dimension r 0.071
p 0.278
Physical Independence sub-dimension r 0.071
p 0.344
Pain sub-dimension r -0.023
p 0.721
PPNCS: Patient's Perception of Nursing Care Scale; QR-40: Quality of Recovery-40 Scale.
Table 4. Comparison of some variables with the mean scores of the scales.
Parameters PPNCS QR-40
n Mean = SD Test p Mean = SD Test p
Gender Female 119 7284832  t=2.192  0.002* 107.1£17.15  t=0.8064 0.162
Male 118 70.1+10.9 106.3+£14.70
Education Illiterate 17 70.5£12.04 F=1.33 0.259 100.3£19.26  F=1.328 0.260
Primary school 130 71.5£9.79 1 108.0+£15.49
Middle School 27  67.9+15.13 103.5+13.8
High School 45 73.245.27 106.4£18.47
University 18 72.3+4.52 109.7+£10.37
Marital Status  Married 195 72.14£8.65  t=2.172  0.000**  107.1£15.60  t=0.8064 0.162
Single 42 68.5+19.75 104.9+17.55
Chronic Exist 110  71.7+8.84  t=0.456 0.369 105.7£19.27  t=-0.942 0.002*
Disease No 127 71.2+10.60 107.6+£12.38
Health Exist 223 71.549.48  t=0.798 0.121 106.9+16.1 t=0.619 0.920
Insurance No 14 69.4+£14.4 104.2+13.0
Previous Yes 172 71.4£10.18 t=0.136 0.713 106.4+16.8 t=3.818 0.056
hospitalization = No 65 71.5+£8.83 107.6+13.2
Companion Exist 219 72.0£8.96  t=3.005 0.000**  106.1+16.29  t=-2.059 0.096
No 18  64.84£16.07 114.16£1.90

p<0.05; *: p<0.01; **: p<0.00; PPNCS: Patient's Perception of Nursing Care Scale; QR-40: Quality of Recovery-40 Scale

451



Arastirma Makalesi (Research Article)

DISCUSSION AND CONCLUSION

Patient satisfaction is a key metric of nursing service
quality. Determining the degree of patient satisfac-
tion is a crucial step to enhance the quality of ser-
vices and deliver services that meet patients' expec-
tations.'® In the study that looked at the factors influ-
encing how surgical patients recover and how well
they perceive their nursing care, patients expressed a
high level of satisfaction with it. In the literature,
similar to the study results, there are studies in
which the perception of nursing care was found to be
high,'*'"'%2% a5 well as studies in which the satisfac-
tion level was found to be moderate.>'>*'** On the
other hand, some studies have concluded that satis-
faction with nursing services is very low.” The posi-
tive perception of nursing care by the patients in-
creases their adaptation to their diseases and their
coping power, thus shortening the hospital stay and
reducing the cost of care.' In this context, the high
satisfaction level in terms of nursing care in the re-
search is considered a positive and important result.
Measuring the quality of postoperative recovery is
an important patient-centered outcome.” The study
found that patient's perceptions of the quality of re-
covery were below average. A study showed that the
majority of surgical patients (48.5%) had moderate
recovery quality levels after 24 hours.”* Studies in
the literature found higher levels of recovery quality
than the study results.””'"* In the studies of Xu et
al.,” although the level of postoperative recovery was
low, it was at a higher level compared to our re-
search finding.

It was found that physical independence had the
highest mean, and the pain subdimension had the
lowest mean among the subdimensions of quality of
recovery. In the study of Demirci and Yilmaz Sa-
hin,” unlike the results of the research, the pain sub-
dimension was found to be high, and the physical
independence sub-dimension was found to be lower.
Acute postoperative pain is associated with pro-
longed nociceptive recovery. Pain is of great im-
portance in the postoperative recovery of surgical
patients and remains one of the main concerns of
patients. Good pain management has physical, psy-
chological, and economic benefits and influences the
quality of recovery by allowing earlier mobilization,
fewer complications, and earlier return to daily ac-
tivities.! The results of this study are considered
important. They show that patients need support in
pain control in the postoperative period.

When examining patients' characteristics that influ-
ence their perception of nursing care, female patients
were more satisfied with nursing care. Studies have
shown that there was no difference according to gen-
der.>'>""2! Hoxha et al.’® similarly, no difference
was found according to gender. In one study, men
had higher mean scale scores than women. In the
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study, married people had higher levels of satisfac-
tion with care. While there were similar results to
the research findings,"'® Oztiirk et al.'* found no
difference according to marital status. In the study,
those with a companion had higher satisfaction with
care. This is in line with studies that found that com-
panion support affected perceptions of care.” Ozsoy
et al.”’ found in their study that having a companion
did not affect the perception of care. Patients with
companions may be more satisfied with their care
because they meet some of the patient's needs, thus
reducing their expectations of care. Determining
patients' characteristics will guide nurses in planning
nursing care to provide systematic, individualized,
and holistic care. According to the study results,
patients' characteristics should be considered when
determining the needs of patients. In the study, no
difference was found between health insurance and
care satisfaction.

Hoxha et al.?® showed that payment and costs for
additional analyzes during hospitalization affect
satisfaction. In the study, no difference was found in
terms of care satisfaction and quality of recovery
compared to previous hospitalizations.

Similar to the research findings, studies are showing
that there is no difference between previous hospital-
ization and the perception of care.”*! This result can
be interpreted as the past hospital experience of the
patients does not affect their current satisfaction.
Quality of recovery is a complex structure affected
by many individual and institutional factors.® In the
study, it was observed that there was no relationship
between patient-related personal characteristics and
quality of recovery, and only those without chronic
disease had higher levels of quality of recovery. In
individuals with chronic diseases, delays in wound
healing after surgical intervention and increased
complications can frequently be observed.”” Such
conditions affect the level of quality of recovery of
patients. In the study, the high quality of recovery in
those who did not have chronic diseases may be
associated with the absence of the effects of comor-
bid diseases.

In conclusion, the study found no relationship be-
tween the patient's degree of satisfaction with nurs-
ing care and the effectiveness of their recovery. The
study's findings showed that surgery patients' satis-
faction with nursing care is high, recovery quality is
below average, and there is no correlation between
nursing care perception levels and recovery quality.
Depending on their features, patients' opinions of
nursing care and the quality of their recovery varied.
In this direction, patient satisfaction and experience
should be evaluated regularly to provide individual-
ized and holistic patient care and to increase the
quality of nursing services. In-depth research should
be conducted on the factors affecting the healing
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quality of patients, and in-service training should be
planned for patient care in the surgical process. Pro-
cedures and instructions on pain management should
be established, especially in surgical units, and nurs-
es should be supported to develop their knowledge
and practices on pain management. To ensure pa-
tient satisfaction, which is an integral part of quality
assessment, it is recommended to increase the
awareness of nurses working at all levels on the sub-
ject. The research data is limited to the answers of
the patients who were treated in the health institution
where the research was conducted and accepted to
participate in the study. Therefore, the research re-
sults cannot be generalized. Research can be per-
formed in larger and larger samples to reflect pa-
tients treated in different institutions and different
units. It is an important limitation of the study that
the reasons for the quality of recovery, which is at a
lower level compared to the literature, cannot be
revealed in the research. In addition, the discussion
section on the relationships between the personal
characteristics of the patients and the quality of the
recovery scale is limited due to the lack of literature
in the relevant field. Conducting qualitative and in-
terventional research with different sample groups,
such as risky patient groups, may contribute to the
creation of action plans.
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ABSTRACT

Objective: This research aimed to determine the investi-
gation of rational drug use and the health perception level
of caregivers for individuals with chronic diseases.
Materials and Methods: This descriptive study was con-
ducted at the public hospital in Sirnak city centre between
December 2022 and February 2023. The sample of the
study consisted of 242 caregivers. The research data were
gathered from the socio-demographic characteristics form,
the rational drug use scale, and the health perception scale.
In addition to descriptive analysis, independent t-test,
ANOVA, correlation, and regression analysis were used in
statistical analysis.

Results: The average age of caregivers is 39.25+£12.45,
the average age of patients requiring care is 64.73+£12.50,
and the patient care duration is 3.39+2.03 years. Rational
Drug Use Scale mean score was 37.2945.62, Health Per-
ception Scale mean score was 40.14+7.93, and there was a
positive significant correlation between the Rational Drug
Use and Health Perception mean scores (p<0.01). Their
socio-demographic characteristics significantly affect
caregivers' rational drug use and health perception
(p<0.05).

Conclusions: It was determined that caregivers had a
moderate level of rational drug use and health perception.
As a result, caregivers are an essential component of
healthcare services, and health education should be pro-
vided.

Keywords: Chronic diseases, caregivers, health percep-
tion, nursing, rational drug use
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Amag: Bu calisma, kronik hastalig1 olan bireylere bakim
verenlerin akilci ilag kullanimi ve saglik algi diizeylerinin
incelenmesi amaciyla yapildi.

Materyal ve Metot: Tanimlayici tipte olan ¢alisma, Ara-
lik 2022-Subat 2023 tarihleri arasinda Sirnak sehir merke-
zindeki bir devlet hastanesinde gerceklestirildi. Arastirma-
nin drneklemini, 242 bakim verici olusturdu. Arastirma
verileri sosyo-demografik ozellikler formu, Akilel Ilag
Kullanim1 Olgegi ve Saghik Algist Ol(;eg1 kullanilarak
toplandi. Istatistiksel analizde tanimlayici analizin yam
sira bagimsiz t-testi, ANOVA, korelasyon ve regresyon
analizi kullanild1.

Bulgular: Bakim verenlerin yas ortalamasi 39,25+12,45,
bakim gerektiren hastalarin yas ortalamasi 64,73+12,50
yil, hasta bakim siiresi ise 3,39+2,03 yildir. Akiler ilag
Kullanim: Olgegi puan ortalam351 37,29+5,62, Saghk
Algist Olgegi puan ortalamasi 40,147, 93 olup, Akllcl Ilag
Kullanim1 ile Saglik Algisi puan ortalamalari arasinda
pozitif yonde anlamli bir korelasyon vardi (p<0,001). Ba-
kim vericilerin sosyo-demografik 6zellikleri akilcr ilag
kullanimini ve saglik algisint 6nemli 6lgiide etkilemektedir
(p<0,05).

Sonug: Bakim verenlerin akilci ilag kullanimi ve saglik
algisinin orta diizeyde oldugu belirlendi. Sonug olarak
bakim vericiler saglik hizmetlerinin vazgegilmez bir bile-
senidir ve saglik egitimi verilmelidir.

Anahtar Kelimeler: Akilci ilag kullanimi, bakim verici-
ler, hemsirelik, kronik hastaliklar, saglik algist
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INTRODUCTION

Chronic illnesses are recognised as one of the most
significant barriers to sustainable development in the
twenty-first century. Chronic illnesses, which ac-
count for more than two-thirds of all annual fatalities
(nearly 41 million), are among the primary causes of
disability worldwide.! Approximately 40 million
caregivers, both official and unofficial, assist adults
with limited daily tasks. However, most caregivers
are unprepared to provide adequate support, and
little is known about caregivers.” This state is diffi-
cult for nurses who have a close relationship with
patients and caregivers and may cause difficulties in
care treatments.’ Because caregivers provide support
to patients both in their daily needs and in-hospital
services, their responsibilities may differ, which can
lead to an additional workload.*

The predictive factors of caregiving burden are relat-
ed to both the patient and the caregiver. Considering
the contribution of medical and non-medical factors
to health, a significant portion of the roles of care-
givers who assist in healthcare activities involve
medication management. This responsibility is the
most common task reported by caregivers.’ Promot-
ing medication adherence in the medication regimen
taken by caregivers highlights the importance of
rational drug use.® Rational drug use is an important
problem as it leads to unnecessary drug consumption
exceeding 40% in our country, as well as in under-
developed and developed countries.”

Health perception, an important aspect of rational
drug use, is vital for psychological wellness and
treatment maintenance. Health perception, which is
directly relevant to the process both for the patient
and the caregiver, is a subjective reflection of an
individual’s emotions and thoughts.® The literature
states that the workload of caregivers may lead to
them perceiving their health status as bad.’

Various studies have shown that caregiving is diffi-
cult and troublesome and that it negatively affects
the caregiver's habits, lifestyle, and social environ-
ment.”'"!" Research conducted with both caregivers
and non-caregiving family members has shown that
the caregiver group is at higher risk compared to
others, experiencing depression, emotional issues,
and cognitive challenges.”'

Rational drug use and health perception of caregiv-
ers, which constitute one of the important compo-
nents of the health dimension, are very important.
However, no study has been found in the literature
examining the level of rational drug use and health
perception of caregivers. However, nurses play an
important role in determining rea drug use and
health perception. !

This study aimed to examine the level of rational
drug use and health perception of caregivers.

Miijde Kerkez and Mehmet Hayrullah Oztiirk

MATERIALS AND METHODS

Ethics Committee Approval: This study was ap-
proved by the Ethics Committee of Sirnak Universi-
ty (Date: 28/11/2022, decision no:2022-E.53117),
institutional permission from the Local Health Au-
thority (Date: 13/12/2022, decision no: E-51440246-
856). Rules stated in the Helsinki Declaration were
followed throughout the research process. The con-
sent of the participants was obtained.

Study Design and Participants: This research was
conducted according to the descriptive type. The
scope of the study encompassed the caregivers of
patients in a state hospital’s internal illnesses, cardi-
ology and physiology and rehabilitation clinic due to
chronic illnesses located in a province centre. When
calculating the sample size of the study through
strength analysis, it was calculated to be 196 indi-
viduals at an error level of 0.05, 80% strength and
0.95 reliability range. Accordingly, the study survey
was completed by 242 willing participants. The re-
search was carried out between December 2022 and
February 2023 in a public hospital in the Sirnak re-
gion. Research data was collected by researchers.
The purpose of the study was explained to each care-
giver by the researchers. The questionnaires were
administered to caregivers who volunteered to par-
ticipate in the study via face-to-face interviews in
the clinical setting of the researchers. The question-
naires took about seven to ten minutes to complete.
None of the caregivers sought to leave the research
or refused to complete the questionnaire. Inclusion
Criterion: (1) are aged 18 or over, (ii) have no hear-
ing or seeing problems, (iii) have no verbal commu-
nication problems, (iv) are comfortable in a physical
and psychological context, (v) took care of the pa-
tient through the illness process for a long time (at
least 6 months), (vi) took care of patients that had
chronic illnesses (heart failure, strokes, rheumatic
illnesses, chronic obstructive pulmonary disease,
cancer, diabetes), (vii) individuals that agreed to take
part in the study. Exclusion Criterion: (i) had an
illness duration shorter than 6 months, (ii) took care
of disabled individuals, (iii) were unwilling to par-
ticipate in the study.

Dependent and independent variable: The inde-
pendent variables of this research are gender, age,
age of the patient, marital status, child status, educa-
tion status, work status, economic status, chronic
illness story, regular medicine use, distance to a
healthcare organisation, proper medicine use, close-
ness to the patient, living together with the patient,
the existence of other people caring for the patient,
caregiving experience status, applications in the
caregiving process to the patient, care duration. The
dependent variable is the Rational Drug Use Scale
and Health Perception Scale.
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Data collection: The data was acquired using the
socio-demographic characteristics, Rational Drug
Use Scale, and Health Perception Scale developed
by researchers based on literature information. The
researchers created an 18-question form based on
their evaluation of the literature (age, age of the pa-
tient, education level, Duration of patient care, etc.)
67,11

Rational Drug Use Scale: This scale, developed by
Demirtas et al.'> has 21 points. The scale's estima-
tion point is 34 points, and persons with 35 points or
higher are considered to know rational drug use. The
Cronbach alpha value of the scale is 0.78. The
Cronbach alpha value in our study is 0.76.

Health Perception Scale: This scale, developed by
Diamond et al."® and subjected to a Turkish reliabil-
ity and validity study conducted by Kadioglu and
Yildiz,'" consists of 15 points and four sub-
dimensions (control centre, self-realisation, certain-
ty, importance of health). The lowest score that can
be obtained from the scale is 15. The highest score is
75. The assessment comprises four distinct subcate-
gories: Control Center (with a potential range of 5 to
25), Self-Awareness (ranging from 3 to 15), Certain-
ty (ranging between 4 and 20), and Importance of
Health (with scores varying from 3 to 15). The
scale's Cronbach alpha value is 0.77. The Cronbach
alpha value in our study is 0.82.

Statistical Analysis: The data from the study were
analysed using the SPSS 22.0 package application.
Numbers, percentage distribution, and standard de-

Table 1. Sociodemographic properties of caregivers.

Miijde Kerkez and Mehmet Hayrullah Oztiirk

viation were used to show depicter variables. Nor-
mal distribution appropriateness was determined
through the Kolmogorov-Smirnov Z test. Independ-
ent t-tests, one-way ANOVA, Pearson correlation,
and regression tests were supplemented with de-
scriptive statistics (such as percentage, frequency,
mean, and standard deviation, as well as maximum
and minimum) to assess the collected data in this
study. Variables with a statistically significant level
of p<0.10 in univariate analyses were compared
using linear regression analysis. The significance
value was admitted as p<0.05.

RESULTS

Among the caregivers who participated in the re-
search, the average age of caregivers (39.25+12.45),
the average age of patients requiring care
(64.73+£12.50), and the patient care duration is
3.39+2.03 years. 62.8% of caregivers are female,
39.2% of them are primary school graduates, 80.6%
of them do not have any chronic illnesses, 82.6% of
them do not regularly use a medicine, 33.1% of
them are daughters of their respective caretakers,
81.0% of them live in the same environment as the
patient, 56.6% do not have anyone else caring for
the patient, 52.1% are experienced caregivers, and
40.5% assist the caregiver in more than one area
(hospital processes, medication administration, nu-
trition support, housework, and personal sanitation
and hygiene) (Table 1).

Characteristics n (%)
Gender Female 152 (62.8)
Male 90 (37.2)
Marital Status Married 145 (59.9)
Single 97 (40.1)
Child Status Does not have children 104 (43.0)
Does have children 138 (57.0)
Education Status Illiterate 78 (32.2)
Primary School 95 (39.2)
Highschool and above 69 (28.6)
Work status Working 33 (13.6)
Not working 209 (86.4)
Economic Status Bad 18 (7.5)
Average 124 (51.2)
Good 100 (41.3)
Chronic illness story Exists 47 (19.4)
Does not exist 195 (80.6)
Regular medicine use No 200 (82.6)
Yes 42 (17.4)
Distance to a healthcare <10 minutes 117 (48.3)
organisation <20 minutes 73 (30.2)
> 20 minutes 52 (21.5)
Proper medicine use No 54 (22.3)
Yes 188 (77.7)
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Table 1. Continue.

Closeness to patient Sibling 26 (10.7)
Partner 34 (14.0)
Daughter 80 (33.1)
Son 43 (17.8)
Other (Caregivers, mother, or father) 59 (24.4)
Living together with the Yes 196 (81.0)
patient No 46 (19.0)
Existence of other people Yes 105 (43.4)
caring for the patient No 137 (56.6)
Caregiving experience sta- Yes 126 (52.1)
tus No 116 (47.9)
Applications in the caregiv-  Hospital processes + Medicine Getting + Shopping 17 (7.0)
ing process to the patient Cleanliness and hygiene + Housework 18 (7.4)
Hospital Processes + Medicine Giving + Feeding + Per- 66 (27.3)
sonal Cleanliness and Hygiene + Housework
Hospital Processes + Medicine Taking + Material Sup- 43 (17.8)
port
Hospital Processes + Medicine Taking + Feeding + Per- 98 (40.5)
sonal Cleanliness and Hygiene + Housework + Material
Support
Characteristics Mean+SD
Age 39.25+12.45
Age of patient 64.73+12.50
Duration of patient care takes years 3.39+£2.03
TOTAL 242 (100.0)

An examination of Table 2 reveals that caregivers'
Rational Drug Use Scale total point averages and
Health Perception total point averages show a weak
positive association (r=0.341, p<0.01). Caregivers'
Rational Drug Use Scale total point averages had a
statistically significant weak positive connection
(r=0.304, p<0.01; r=0.258, p<0.05) with their Health

Perception Scale Certainty and Health Importance
sub-dimensions. The overall point averages of care-
givers on the Rational Drug Use Scale did not
demonstrate a statistically significant difference with
the sub-dimensions of the Health Perception Control
Center and Self Awareness Scale (p> 0.05) (Table
2).

Table 2. The relationship between caregivers' Rational Drug Use Scale and the Health Perception Scale and its

sub-dimensions points.

Scales and Their Sub-Dimensions Mean+SD Rational Drug Use Scale
(37.29+5.62)
Health Perception Scale 40.14£7.93 =0.341"
Control Center Dimension 13.10+4.46 r=-0.158
Certainty Dimension 11.24+3.40 =0.304""
Health Importance Dimension 7.60£2. 92 =0.258"
Self-Awareness Dimension 8.18+£2.52 =0.166

**p<0.01, *p<0.05, r: bivariate correlation

When the independent variables of the participants
were compared with the Rational Drug Use score, it
was found that men (t=-4.857, p=0.001), <25 age
group (F=3.643; p=0.007), singles (t=-2.904;
p=0.007), university students and above among
those with education level (F=21.993; p=0.001),
among those without children (t=2.963; p=0.003),
among those employed (t=2.458; p=0.015), and
among those with regular medication use (t=2.682;
p=0.009). , the Rational Drug Use Scale score is
statistically significantly higher in those who use
medication with the recommendation of a physician
(t=-3.142; p= 0.002) and in those who live with the
patient ( t=1.977; p=0.049) (Table 3).

When the independent variables and the Health Per-
ception score of the participants were compared,
there was a significant difference between men (t=-
3.017, p=0.003), patients aged <25 years (F=4.905;
p=0.001), patients aged 31-40 years (F=6.815;
p<0.001), among singles (t=-5.187; p=0.001),
among those with university education or higher
(F=14.003; p<0.001), among those without children
(t=4.845; p<0.001), and among those taking medica-
tion with the recommendation of a physician (t=-
4.522; p<0.001), the sons of the caregiver (F=6.544;
p<0.001), and those whose care period was less than
1 year (f=2.396; p=0.038) had a statistically signifi-
cant higher Health Perception Scale score (Table 3).
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Table 3. The comparison of the socio-demographic characteristics of caregivers with the Rational Drug Scale
and the Health Perception Scale (n=242).

Characteristics Rational Drug Health Perception Scale
Use Scale
Gender Female 36.47£5.05 38.32+7.08
Male 38.80+6.22 43.21+8.35
Test* t=-4.857 t=-3.017
p 0.001 0.003
Age <25 age 39.41+6.40 42.9546.70
26-30 age 37.524+4.47 39.80+8.25
31-35 age 36.55+5.41 37.50+8.98
36-40 age 37.38+6.11 39.63+8.68
>41 age 34.94+4.81 39.26+6.77
Test** F=3.643 F=4.905
p 0.007 0.001
Age of patient <30 age 33.50+1.22 38.67+1.63
31-40 age 39.63+7.28 47.00+£10.37
41-50 age 40.11£7.25 41.67+5.98
51-60 age 36.85+7.20 32.31+7.63
[>6lage 37.75+5.52 40.13+7.44
Test** F=1.612 F=6.815
p 0.174 0.001
Marital status Married 36.49+5.18 38.08+7.61
Single 38.60+6.03 43.21+7.41
Test* t=-2.904 t=-5.187
0.004 0.001
Child status Does not have children 38.55+5.88 42.86+7.29
Does have children 36.42+5.25 38.09+7.79
Test* t=2.963 t=4.845
0.003 0.001
Educational status Illiterate 36.86+4.04 39.72+6.49
Primary School 39.06+5.81 43.42+8.83
Highschool and above 40.63+6.98 43.57£7.00
Test** F=10.138 F=14.003
p 0.001 0.001
Work status Working 39.55+5.62 42.42+6.34
Not working 36.99+5.55 39.78+8.10
Test* t=2.458 t=1.793
p 0.015 0.074
Regular medicine use  Yes 37.69+5.84 40.02+7.68
No 35.67+4.08 40.7149.09
Test* t=2.682 t=-0.519
p 0.009 0.604
Proper drug uses No 35.08+5.60 35.77+7.84
Yes 37.90+5.53 41.27+7.43
Test* t=-3.142 t=-4.522
p 0.002 0.001
Closeness to patient Sibling 37.67+4.89 39.67+12.37
Partner 33.50+1.00 32.25+2.50
Daughter 43.50+3.54 37.53+0.07
Son 39.42+7.35 45.77+8.14
Other (Caregivers, mother, or father) 37.09+6.42 35.91+7.84
Test** F=1.201 F=6.544
p 0.303 0.001
Living with patient Yes 37.68+5.80 40.06+8.43
No 35.87+4.54 40.46+5.34
Test* 1.977 -0.304
p 0.049 0.761
Number of caregivers Yes 36.42+5.54 40.15+8.30
No 37.97+£5.58 40.01+7.67
Test -2.141 0.127
p 0.033 0.899
Care duration <l years 39.02+6.26 42.38+8.04
1-3 years 37.38+5.95 41.73+£5.94
3-5 years 38.32+5.03 42.08+6.83
>5 years 36.58+3.75 39.95+6.65
Test** F=1.498 F=2.396
p 0.191 0.038

*: Independent t test, **One Way ANOVA (Post Hoc Tukey); p<0.01
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Variables that were statistically significant after uni-
variate analysis underwent evaluation via linear re-
gression analysis. The independent variables that
were included are Gender, Age, Age of patient, Mar-
ital status, Child status, Education status, Regular
drug use, Proper drug use, and Closeness to the pa-

Miijde Kerkez and Mehmet Hayrullah Oztiirk

tient. The results showed that these independent var-
iables explained 12.1% of the change in Rational
Drug Use and 24.8% of the difference in Health Per-
ception (Adj.R%:0.121, F=4.307 p<0.001; Adj.R*:
0.248, F=8.939, p<0.001; respectively) (Table 4).

Table 4. Regression analysis of the sociodemographic characteristics of the caregivers and Rational Drug Use

and Health Perception scale.

Rational Drug Use Scale

Health Perception Scale

Unstandardised- Standardised Unstandardised- Standardised
Coefficients Coefficients Coefficients Coefficients
Std. t . Std. t .
B Error Beta Sig. B Error Beta Sig.
(Constant) 33.825 7.298 4.635 0.001 10.069 9.520 1.058 0.291
Gender 2.397 0.779 0.207 3.079 0.002 4875 1.016 0.298 4.799 0.001
Age -0.065 0.043 -0.144 -1.494 0.136 0.032 0.057 0.050 0.558 0.578
Marital status -0.488 1.922 -0.043 -0.254 0.800 3.969 2.507 0.246 1.583 0.115
Child status -0.096 1.943 -0.009 -0.050 0.960 851 2.534 0.053 0.336 0.737
Education 1.732 0.609 0.299 2.842 0.005 3.338 0.795 0.408 4.198 0.001
status
Regular drug -0.562 1.036 -0.038 -0.543 0.588 3912 1.351 0.187 2.895 0.004
use
Proper drug -0.485 0.532 -0.078 -0.913 0.362 -0.813 0.693 -0.093  -1.173 0.242
use
Closeness to -0.301 0.360 -0.086 -0.836 0.404 -0.322 0.469 -0.065  -0.687 0.493
patient
R R? Adj. R? F p R R? Adj. R F p
0.396° 0.157 0.121 4.307 0.001 0.528* 0.279 0.248 8.939 0.001

B: unstandardised coefficients; Std Error: standard error; Beta: standardised coefficients; R2: determination coefficient; Adj. R* Adjusted

determination coefficient, F: Anova; p<0.05.

DISCUSSION AND CONCLUSION

Caring for individuals with chronic illnesses for a
long duration impacts caregivers’ physical and men-
tal health, psychological well-being, and medical
status.'® This state is very important both in terms of
caregivers and the correct treatment of caretakers.
This study was conducted to determine the relation-
ship between rational drug use and health percep-
tion, and the results are discussed here in light of the
relevant literature. In our study, it was determined
that caregivers have a medium level of rational drug
use. In another study researching the rational drug
use of different generations, it was stated that the
participants (n:407) demonstrated medium rational
drug use levels.'® A cross-sectional study conducted
by Graham et al.'” stated that the rational drug use
levels of caregivers were found to be low. In the
research conducted by Demirtas et al.' the average
score derived from the rational drug use scale was
reported as 33.6+6.2, while in the study conducted
by Isik,"” the mean score on the rational drug use
scale was 38.20+£3.99. In the study conducted by
Kuloglu et al.”® with 719 parents, it was determined
that the participants' knowledge level regarding ra-
tional drug use was high. The conclusions of this
finding are similar to the literature.

Another finding of the study is that individuals un-
der 25, males, and those with a high school educa-
tion or higher and with a single marital status tend to
have higher scores on rational drug use. Demirtag et
al."® conducted a study on rational drug use in adults,
which found that individuals under 30, women, and
those with higher education had a higher incidence
of rational drug use. Zheng et al.>' concluded in their
study that advanced age is a risk factor that decreas-
es drug knowledge. On the other hand, Sema et al.?
in their study, in which they evaluated rational drug
use in two health centers using WHO/INRUD Es-
sential Drug Use Indicators, it was stated that gender
did not affect rational drug use. Differences in study
results may be associated with regional differences
in education and the roles attributed to women.

Another finding in our study determined that care-
givers have a medium level of positive health per-
ception. da Rocha et al.”* determined that the care-
givers of elderly individuals (n=30) feel a medium
level of positive health perception. Or and Kartal**
study stated that caregivers perceive their health
status to be positive. Research findings have indicat-
ed a link between one's marital status and their self-
reported health. Specifically, separated or married
individuals are more likely to experience poor health
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compared to never-married individuals.”>?® Addi-
tionally, caregivers' positive health perceptions were
associated with the presence of another caregiver,
fewer caregiving hours, and living with the pa-
tient.””* It has also been stated that as the duration
of care increases, the well-being of the caregiver
decreases, and low health perception negatively af-
fects the well-being of the caregiver.”’ These results
highlight the importance of psychosocial control in
caregivers.

Caregivers' positive health perception and degree of
participation in medication-related activities are also
one of the most important factors affecting their per-
formance. In our study, it was found that as caregiv-
ers' level of rational drug use increased, their percep-
tion of health increased. Kirilmaz and Doganyigit,*’
in their study examining the relationship between
self-medication use and the health belief model
(n=384), stated a positive and weak relationship
between individuals' rational drug use and their
health belief levels. In the literature, it was stated
that those with good medication compliance had
higher health perception scores.”®*’ The implications
of this finding are similar to the literature.

In conclusion, it is observed that as caregivers'
health perceptions increase, rational drug use also
increases. Research findings also underscore the
importance of considering sociodemographic factors
in enhancing rational drug use and health perception
among caregivers. For this reason, it may be recom-
mended to periodically evaluate caregivers' rational
drug use and health perceptions and provide health
education. The current study has some strengths and
limitations. The strengths of our study include the
fact that no research includes Rational Drug Use and
Health Perception, which are data collection tools in
the study, together with caregivers, and that this
study is a community-based study and has high gen-
eralizability. The limitation of the current study is
that first since it was limited only to caregivers who
applied to a public hospital in a certain region, other
individuals in the region could not be visited. Sec-
ondly, caregivers' subjective data were included in
the evaluation of the health perception and rational
drug use scale. The results of the study can only be
generalized to the region where the study was con-
ducted.
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ABSTRACT

Objective: A study was conducted to obtain information
about problems in diabetes management experienced by
patients with type 1 diabetes mellitus during the corona-
virus disease (COVID-19) pandemic.

Materials and Methods: In this qualitative study, in-
depth interviews were carried out with 43 patients with
type 1 diabetes mellitus (25 women, 18 men) aged 18-34
years who volunteered to participate. Each interview last-
ed 30 to 35 minutes. The conventional content analysis of
data was performed using Graneheim & Lundman meth-
od.

Results: The mean age of the participants was 26.05+8.01
years, the mean HbAlc level was 9.57+2.57%, and the
duration of diabetes was 8.70+5.22 years. The study re-
vealed 7 problem areas related to the patients’ diabetes
management during the COVID-19 pandemic: blood glu-
cose control, dietary adherence, insulin dose adjustment,
exercising, psychosocial problems, sleep problems, and
compliance with COVID-19 preventive measures.
Conclusions: The study's results showed that during the
COVID-19 pandemic, patients with type 1 diabetes melli-
tus experienced difficulties in diabetes management and
negatively impacted psychosocially.

Keywords: COVID-19, qualitative research, type 1 diabe-
tes mellitus
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Amag: Caligma Yeni Koronaviriis Hastaligr (COVID-19)
pandemisi siirecinde Tip 1 diyabetlilerin diyabet yonetimi
ile ilgili yasadiklar1 sorunlar konusunda bilgi edinmek
amactyla yapilmustir.

Materyal ve Metot: Kalitatif tiirde olan bu arastirmada tip
1 diyabetli, calismaya katilmaya istekli, yaslar1 18-34
arasinda olan 43 (25 kadin, 18 erkek) hasta ile derinleme-
sine goriisme yapildi. Her bir goriisme 30-35 dk. siirdii.
Verilerin icerik analizi Graneheim & Lundman yontemi
kullanilarak gergeklestirilmistir.

Bulgular: Katilimcilarin yas ortalamasi 26,05+8,01 yil,
HbAlc ortalamast %9,57+2,57 diyabet siiresi 8,70+5,22
yildir. Calismada COVID-19 pandemisi siirecinde diyabet-
lilerin diyabet yonetiminde yasadiklart sorunlar ile ilgili 7
sorun alan1 belirlendi. Bunlar; kan sekeri kontrolii, beslen-
meye uyum, insiilin dozunu ayarlama, egzersiz yapma,
psikososyal sorunlar, uyku sorunlari ve COVID-19 6nlem-
lerine uyum idi.

Sonug: Calismanin sonuglart Tip 1 diyabetli bireylerin
COVID-19 pandemisi siirecinde diyabet yonetimini sagla-
ma konusunda sorun yasadiklarini ve psikososyal yonden
olumsuz etkilendiklerini gosterdi.

Anahtar Kelimeler: Covid-19, kalitatif ¢alisma, tip 1
diabetes mellitus
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INTRODUCTION

Evidence indicates that COVID-19 is more severe in
older adults, patients with chronic diseases such as
diabetes, heart, lung, and kidney disease, and im-
munocompromised patients.'>® Furthermore, it has
been shown that type 1 diabetes (T1DM) mellitus
and poor glucose control are associated with a high-
er risk of contracting infections, especially in pa-
tients with high glycated hemoglobin (HbAlc) lev-
els and/or insulin resistance due to impaired immun-
ity.”® Therefore, it is critical to take necessary isola-
tion measures to prevent patients with diabetes from
contracting COVID-19, as well as encourage adher-
ence to diet, physical activity, and drug treatment
during this period and reduce their fear and anxiety
to facilitate diabetes management.

The effectiveness of drug therapy, physical activity,
and diet programs in patients with diabetes is evalu-
ated by regular health checks, and the necessary
precautions are taken at this stage. These evaluations
allow the healthcare team to make the arrangements
needed for disease management.” During the pan-
demic, nationwide restrictions were implemented in
Tirkiye when case numbers increased, as in many
countries worldwide. Citizens were instructed to
“stay home” and were only allowed to leave the
house to meet their basic needs. In addition, many
hospital outpatient clinics were closed, and
healthcare workers had to treat COVID-19 pa-
tients.'’ The Society of Endocrinology and Metabo-
lism of Tiirkiye has recommended that patients with
diabetes postpone their routine follow-up appoint-
ments, avoid presenting to health institutions unless
there is an emergency, and contact health institutions
or physicians and nurses primarily by phone if they
think they have a disease-related emergency during
the pandemic.’

In the management and follow-up of chronic diseas-
es, both telemedicine initiatives and mobile health
applications offered by telephone operators have had
positive impacts on patient care, education, and
treatment. '’

This study was conducted to obtain information
about the problems related to diabetes management
faced by people with diabetes during the COVID-19
pandemic.

MATERIALS AND METHODS

Ethics Committee Approval: The study was ap-
proved by the Clinical Research Ethics Committee
of the Istanbul Health Sciences University Kanuni
Sultan Training and Research Hospital (Date:
17.05.2020, decision no: 17). The study was per-
formed according to the Declaration of Helsinki.
Sample and Study Design: This qualitative study
was conducted by telephone using a semi-structured
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interview form during the period of nationwide pan-
demic restrictions. The sample included 43 patients
with TIDM who were between the ages of 18 and
34 years, were registered in the Kanuni Sultan Train-
ing and Research Hospital Internal Medicine Outpa-
tient Clinic and Diabetes Education Unit and volun-
teered to participate in the study.

Data Collection Tools: After obtaining institutional
permission, the patients enrolled in the center were
contacted by phone and their verbal consent to par-
ticipate in the study was obtained. Telephone inter-
views with consenting patients were performed us-
ing a semi-structured interview form between May
20 and June 30, 2020. The interview form included
the following questions: Can you tell us about your
health concerns at the moment? Do you measure
your blood glucose? Has there been a change in
your diet, exercise habits and sleep pattern? Has
there been a change in your blood glucose results?
Have you made any changes in your medication use/
dosage during this period? Are you able to go to the
hospital for your diabetes follow-up?, and What are
you doing to protect yourself from Covid-19? As it
was not possible to carry out a community-based
face-to-face survey during this period, a qualitative
telephone interview study was conducted on young
adults with TIDM. All interviews were conducted
by a diabetes education nurse. The diabetes educa-
tion nurse is the researcher who knows the patients
and is responsible for their follow-up. The nurse
received online training regarding the study ques-
tions and characteristics. Interviews were held with
3 to 4 patients a day, with each interview lasting 30
to 35 minutes. The interviews were recorded using
an audio recorder. Information about the patients’
medical history was obtained from their records.
Statistical Analysis: The conventional content anal-
ysis of data was performed using Grancheim &
Lundman method (Table 1). Each interview was
independently transcribed by two researchers and
the transcripts were analyzed manually using quali-
tative content analysis. Each statement was read
several times, and the relevant parts were extracted.
Each response was evaluated and categorized. Re-
sponses with the same meaning and content were
grouped for each question. The researchers dis-
cussed the analyses, and all identified responses
were reviewed, after which a final discussion was
held among the team members. As a result, 7 prob-
lem areas were identified: blood glucose control,
dietary adherence, insulin dose adjustment, exercise,
anxiety/fear/anger, sleep problems, and compliance
with COVID-19 preventive measures. The distribu-
tion of sociodemographic and disease characteristics
of the participants was evaluated by means of per-
centages and means.
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Table 1. Grancheim and Lundman’s 5-step content analysis approach Graneheim and Lundman’s steps.

1. Transcription: Implementing the interviews’ texts

2. Meaning units: Reading the interviews to gain a general understanding

3. Abstraction: Determining the meaning of units and initial codes

4. Sorting the codes: Classifying similar initial codes into more comprehensive and general categories
5. Theme formulation: Introducing the categories’ main theme

RESULTS

As seen in Table 2, the mean age of the participants
with TIDM was 26.05£8.01 years, 58.1% were fe-
male and middle class, 69.8% were high school
graduates, and 67.4% were single. The mean HbAlc
level was 9.57+2.57%, and the duration of diabetes

The study revealed 7 problem areas related to the
patients’ diabetes management during the COVID-
19 pandemic: (1) blood glucose control, (2) dietary
adherence, (3) insulin dose adjustment, (4) exercis-
ing, (5) psychosocial problems, (6) sleep problems,
and (7) compliance with COVID-19 preventive

was 8.70+5.22 years. measures (Figure 1).

Table 2. Sociodemographic and disease-related characteristics (n=43).

Sociodemographic Characteristics n (%)
Sex Female 25 (58.1)
Male 18 (41.9)

Age (years), mean+SD (range)

Fasting blood glucose, (mg/dl), mean+SD (range)
HbAT1¢, (%), mean+SD (range)

BM]I, (kg/m°), mean+SD (range)

Diabetes duration, (years), mean+SD (range)

26.05+8.01 (18-47)
228.81+101.44 (104-584)
9.542.5 (6.5-15.8)
23.69+4.31 (16.85-37.18)
8.70+5.22 (1-23)

Education level, n (%) Middle school 13 (30.2)
High school 30 (69.8)
Marital status, n (%) Married 14 (32.6)
Single 29 (67.4)
Occupation, n (%) Homemaker 7 (16.3)
Freelance/Self- 1(2.3)
employed
Government employee 5(11.6)
Worker 5(11.6)
Student 25 (58.1)
Economic status, n (%) High 18 (41.9)
Middle 25 (58.1)

SD: Standard deviation; HbAlc: Glycated hemoglobin; BMI: Body mass index.

Problems with
blood glucose
measurements

Compliance with
COoVID-19
measures

Sleep problems

Diabetes
Management and
Problems

Experienced by
People Patients
with Type 1
Diabetes Mellitus

Problems
adjusting insulin
dose

Problems with
dietary
adherence

Figure 1. Themes related to diabetes management and problems experienced by patients with type 1 diabetes
mellitus.
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The problems identified in content analysis and the
patients’ statements are presented below.

Patients are asked to measure and record their pre-
prandial and postprandial glucose levels. However,
it was determined that all participants had major
problems with blood glucose measurement during
the COVID-19 pandemic. These problems included
not measuring, having higher-than-expected blood
glucose levels, and experiencing frequent episodes
of hypoglycemia. Reasons stated for not measuring
blood glucose were inability to obtain supplies or
forgetting. During the COVID-19 pandemic, it was
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observed that there were problems with insulin dose
adjustment, a practice that the patients have become
accustomed to and that raised their self-awareness. It
was understood from the patient statements that they
took more or less insulin than necessary, and that
some doses were skipped. Nearly all the patients
reported changes in their usual diet. Problems such
as overeating, skipping snacks, loss of appetite, and
a change in eating patterns were described. Partici-
pants had problems due to being at home all the time
and their lives becoming sedentary (Table 3).

Table 3. Problems with blood glucose measurements, adjusting insulin dose, dietary adherence and exercising

during the COVID-19 Pandemic.

THEME QUOTATIONS

Problems with blood glucose
measurements

Problems insulin

dose

adjusting

Problems with dietary adher-
ence

Problems with exercising

“I ran out of strips, so I haven’t been able to measure my blood sugar for a month. |
couldn't get them because I couldn’t go out” (female, age 21).

“My levels are terrible, my blood sugar doesn’t fall below 500, the lowest is 400...
There are sudden ups and downs, and it’s really hard on me” (female, age 30).

“I am under a lot of stress because of the situation we are in, no matter how careful 1
am, my blood sugar is very high” (female, age 20).

“My evening preprandial levels have risen into the 300 to 400s for the last two
days” (female, age 18).

“I’ve been stuck at home since COVID-19 started. My blood sugar falls to between 50
and 100. I go into hypoglycemia very often” (male, age 23).

“Every day my blood sugar either falls too much or rises too much. I have this problem
a lot these days” (male, age 18).

“I increase the insulin dose according to the food I eat and the results. For example, if’
it turned out to be 400 and I needed to make 12, I'll make 14... I measure, and my
blood sugar is low sometimes and high other times. I think being at home all the time
has thrown everything off” (female, age 38).

“Since I'm always at home, I can’t wake up in the morning because I go to sleep late
at night, I get up in the afternoon... then I can’t do my morning insulin and my insulin
hours get mixed up” (male, age 23).

“[ started to not be able to control my eating. I'm eating too much. I know you re not
supposed to eat it, but I can’t control it and then I throw my candy across the
room” (female, age 21).

“In these three months, I went from 55 kilos to 72 kilos. During this time, when [ stay
at home, 1 feel like eating constantly” (male, age 23).

“My mealtimes have changed a lot; just so the day ends sooner, breakfast time is like
127 (female, age 27).

“I live an inactive life and am constantly at home, I'm feeling anxious, really, my
health is not good” (male, age 38).

“I am not active at home; to be honest I'm constantly sitting” (male, age 20).

“I can’t say that my health is good right now... I can’t exercise” (female, age 21).

All the participants stated that they had been nega-
tively affected during the pandemic, that they expe-
rienced anxiety, that thoughts of their or their rela-
tives’ illness or death had an adverse impact on their
daily lives, and that they had problems coping with
these feelings. It was determined that anxiety, fear,
and inability to control their anger were their main
psychosocial problems. All the participants said they
had sleep-related problems. This included the inabil-

ity to fall asleep, going to bed late at night, having
nightmares, waking up late in the morning and not
feeling rested, and losing the feeling of waking up to
a new day. Participants reported complying with
COVID-19 precautions such as wearing a mask,
practising hand hygiene, and following social dis-
tancing rules. They also mentioned never going out,
not being able to socialize, and education being ad-
versely affected (Table 4).
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Table 4. Psychosocial, sleep problems and compliance with COVID-19 measures during the COVID-19 Pan-

demic.

THEME QUOTATIONS

Psychosocial problems

“To be honest, how to put it... I mean, I have to do something, but I can’t leave the

house, I'm overwhelmed, I'm afraid that I will get infected. I am overwhelmed by
everything and worried about not being able to go out and go to my check-

ups” (male, age 22).

“I mean, people inevitably get stressed, they re afraid... After all, no matter how much
we’re at home, it is not clear where this virus will come from” (female, age 20).

“I try to manage my blood sugar according to the problem or crisis of that moment... |
am much more pessimistic than before, I have no hope anymore” (male, age 25).

“Being in a bad way psychologically affects my diabetes... I get very aggressive during
the day, I get angry at everything and I can't help it” (male, age 21).

Sleep problems

“I used to sleep so well, I was going to bed at 10 o ’clock, getting up at 6 in the morn-

ing, going to school. Now in this quarantine, damn it, I can’t get to sleep until 5, 1
toss and turn” (female, age 20).
“I can't sleep at night at all. My blood sugar is too high in the morning because I can't

sleep” (male, age 23).

“My sleep pattern is nonexistent in these last months. I am already really afraid of the
pandemic. I always have bad dreams, so I could not sleep at all. I am so bad right
now, it’s really hard” (female, age 36). “I usually sleep around 7:30 in the morning,
my sleep schedule is generally messed up, I never sleep at night” (female, age 20).

Compliance with COVID-19
measures

“I am always at home during this time, I never go out. There aren’t many people com-
ing and going at home. [We put on] our mask, our gloves; when we get groceries,

we bring them home and soak them in vinegar water in the packages, then rinse
them and put them in the cupboards” (male, age 38).

“Mask, then visor, then when we come home, we wash our hands and faces. I take
necessary precautions” (male, age 32).

“I try not to go out, I'm always at home. My mother stopped sending me to school as
soon as the virus appeared, just in case. After all, we are a young group and our
immunity is very low” (female, age 20).

“I usually don’t let anyone in the house because I have diabetes, and I never go

out” (male, age 18).

DISCUSSION AND CONCLUSION

It has been established that diabetes leads to in-
creased risk of severe pneumonia and sepsis second-
ary to viral infection and is present in approximately
20% of these patients.'>'* Although there are many
uncertainties, understanding the problems people
with diabetes face in managing their disease and
providing them with the necessary care are among
the primary goals. In a UK study reporting 23,804 in
-hospital COVID-19 fatalities, 1.5% had T1DM,
32% had type 2 diabetes mellitus, and the risk of in-
hospital death was 3.5-fold higher in TIDM and
2.03-fold higher in type 2 diabetes when compared
with patients without diabetes.'* This requires pa-
tients with TIDM to monitor their blood glucose,
adhere to drug therapy, manage their diet, and exer-
cise regularly to protect their short- and long-term
health and quality of life."

Effective self-disease management likely improves
glycemic control and thus reduces the risk of diabe-
tes-specific disability and complications.” In this
study, we determined that patients had difficulty
managing their diabetes during the COVID-19 pan-
demic in terms of diet adherence, performing regular
insulin injections, exercising, and measuring blood

glucose. In the study by Pal et al.,'® 90% reported a
reduction in physical activity and 72% experienced
worsening of glycemic control post-lockdown. This
clearly demonstrates that people with diabetes need
to be monitored and supported during the pandemic.
The high HbAlc levels in the participants included
in this study are an important indicator that they had
problems managing their diseases before the COVID
-19 pandemic as well. An extensive survey conduct-
ed in Pakistan demonstrated low knowledge regard-
ing COVID-19 in the general population, highlight-
ing the need for greater awareness of COVID-19 and
its health impacts.'” Establishing a valid relationship
between diabetes and COVID-19 is imperative in
the treatment of patients. It can be considered an
encouraging finding that all participants in this study
complied with COVID-19 preventive measures.

As the COVID-19 pandemic has swept the globe,
the frightening mortality rates in some countries
have contributed to the emergence of many psycho-
logical problems, including anxiety, depression, and
stress.'® In this study, all the participants reported
frequently experiencing feelings of anxiety, fear, and
anger. The inability to cope with these emotions
may lead to problems such as anxiety and depres-
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sion. The psychological impact of pandemic-induced
restrictions can lead to symptoms such as confusion,
anger, and post-traumatic stress symptoms.'** In a
survey of 1210 people in China during the COVID-
19 outbreak, half of respondents rated the psycho-
logical impact of the outbreak as moderate to severe,
17% reported moderate to severe depressive symp-
toms, 29% reported moderate to severe anxiety
symptoms, and 8% reported moderate to severe
stress levels.”!

All the participants in this study reported having
sleep problems. Lifestyle changes are an important
factor affecting circadian rhythm. Disruptions in
circadian rhythm affect individuals in both physical
and social terms.”” The bidirectional and time-
dependent physiological relationship between sleep
and glucose control is of clinical importance for pa-
tients with TIDM.” The HbAlc values of adults
with TIDM who slept less than 6.5 hours were
found to be significantly higher than those who slept
longer.?* Our study group reported not being able to
fall asleep, going to sleep very late at night, having
nightmares, waking up late in the morning and not
feeling rested, and losing the feeling of waking up to
a new day during the COVID-19 pandemic. These
problems may have resulted in poor glycemic con-
trol.

In conclusion, the results of this study show that
patients with TIDM have problems sustaining dis-
ease management during the COVID-19 restrictions
and that all patients were negatively affected during
his period. The patients mainly reported issues relat-
ed to diet, blood glucose measurement, insulin dose
adjustment, and exercise. In addition, psychosocial
effects were a significant issue, and sleep emerged
as another critical problem area. The results of this
study demonstrate essential reasons why people with
diabetes require follow-up and support during the
COVID-19 pandemic._There are several limitations
in our study. Participants were chosen from a group
of volunteers who might share diverse opinions and
experiences. Therefore, the outputs of the survey
may express something other than the fixed results.
Data that were used carry the potential of subjectivi-
ty, considering that they were collected through in-
tensely interrogated meetings with participants -
which allowed them to share their emotions and per-
sonal opinions. The study was conducted on a period
during the COVID-19 pandemic. The results may
vary at the following stages of the pandemic or un-
der different circumstances. Generally, high HbAlc
rates were observed among the participants. This
observation might show that the participants’ al-
ready existing troubles in navigating Diabetes.
Therefore, the outputs may not be suited for adapta-
tion to the whole population with Diabetes. Sample
with a broader sense, long-term observations in vari-
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ous periods and under different circumstances can
help us to understand the difficulties TIDM patients
were faced better.
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ABSTRACT

Objective: Lung fissures embryologically separate the
bronchopulmonary segments from each other. We aimed
to detect anatomical variations in fissures in patients who
underwent thoracic computed tomography (CT).
Materials and Methods: All the patients underwent a
thoracic CT examination between July 1 - July 15, 2022.
The patients’ gender, lung fissures continuity, accessory
fissures presence, and variation side were recorded. The
frequency of fissures was compared between the genders
using the chi-square test.

Results: The study included a total of 352 patients (211
men, 141 women). A total of 105 variations were detected
in 95/352 (26.99%) of the patients, 61/211 (28.91%) were
male, 34/141 (24.11%) were female. The right oblique
fissure was incomplete in nine (2.6%), and the right hori-
zontal fissure was incomplete in 14 (4%) patients and
absent in 14 (4%). The left oblique fissure was observed
to be incomplete in 16 (4.5%) patients. A total of 52
(14.8%) accessory fissures were detected.

Conclusions: In the literature, a wide variety of fissure
variations have been reported. Due to this diversity, hav-
ing good knowledge of the fissure anatomical architecture
is essential when performing surgical procedures and
interpreting radiological images to clinically identify the
location of bronchopulmonary segments.

Keywords: Anatomic variation, computed tomography,
lung fissure
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Amag: Akciger fissiirleri embriyolojik olarak bronkopul-
moner segmentleri birbirinden ayirirlar. Bu nedenle biz de
toraks bilgisayarli tomografi (BT) ¢ekilen hastalarda fis-
stirlerdeki anatomik varyasyonlar1 bulmay1 amacladik.
Materyal ve Metot: Calismamiza 01 -15 Temmuz 2022
tarihleri arasinda toraks BT tetkiki cektiren tiim hastalar
dahil edilmistir. Hastalarin cinsiyetleri, akciger fissiirlerinin
devamlilik durumu, aksesuar fissiir varlig1 ve varyasyonun
tarafi kaydedildi. Cinsiyetler aras1 fissiir siklig1 ki-kare testi
kullanilarak degerlendirilmistir.

Bulgular: Calismamiza toplamda 352 hasta (211 erkek, 141
kadin) dahil edildi. hastalarin 95/352 (%26,99) tanesinde 105
varyasyon tespit edildi bunlarm 61/211°1 (%28,91) erkek,
34/141°1 (%24,11) kadindi. Sag oblik fissiir dokuz (%2,6)
hastada inkomplet; sag horizontal fissiir 14 (%4) hastada
inkomplet, 14 (%4) hastada ise yoktu. Sol oblik fissiir 16 (%
4,5) hastada inkomplet olarak izlendi. Toplamda 52 (%14,8)
aksesuar fissiir tespit edildi.

Sonug: Literatiirde gesitli fissiir varyasyon sikligi bildiril-
mistir. Bu ¢esitlilik nedeniyle, cerrahi islemler yapilirken ve
radyolojik goriintiileri klinik olarak yorumlarken bronkopul-
moner segmentlerin yerini tespit etmek i¢in fissiir anatomik
yapisini iyi bilmek dnemlidir.

Anahtar Kelimeler: Anatomik varyasyon, bilgisayarli to-
mografi, akciger
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INTRODUCTION

The lungs are the main respiratory organs covering
most of the thoracic cavity. The lungs have a half-
conical shape and comprise an apex, a base, three
faces, and three borders. The lung consists of three
lobes on the right (superior, middle, and inferior)
and two lobes on the left (superior and inferior).
Lung lobes are separated from each other by fissures
on both sides.' Lung fissures embryologically sepa-
rate the bronchopulmonary segments from each oth-
er. Fissures show continuity in the interlobar plane
in adult life. Horizontal fissures can be detected in
60% of anterior-posterior frontal chest radiographs.
The oblique fissure is usually visible on the lateral
radiograph. In addition, high-resolution computed
tomography (CT) shows this fissure as a curved
band from the lateral to the hilum."?

Anatomically, contrary to classical knowledge, fis-
sures show a wide variety of variations. Accessory
fissures are usually detected at the borders between
the broncho-segments. Common accessory fissures
are the superior accessory fissure (SAF), inferior
accessory fissure (IAF), and left horizontal fissure
(LHF). SAF separates the superior segment in the
lower lung lobe from other lung lower lobes, IAF
separates the small infra-cardiac lobe from other
lung lower segments, and LHF separates the lingula
from the different left upper lobe segments.’ In addi-
tion to the presence of variations, the continuity of
existing fissures also varies. Fissures that exist in
classical anatomy are sometimes partially present
and sometimes absent.* With the increasing use of
imaging methods, there has also been an increase in
the rate of fissure variation detection and identifica-
tion of fissure types.”® Cadaver studies and imaging
studies have reported the presence of lung fissure
variations at different rates. The detection of ana-
tomical variations in fissures, especially with CT
used for lung imaging, is important in pre-surgical
planning. The absence of a fissure or presence of
extra fissures may cause technical difficulties in
separating the lobes and increase the risk of postop-
erative air leak, blood loss, and bronchopleural fistu-
la formation.®’

Therefore, in this study, we aimed to identify ana-
tomical variations in fissures in patients who under-
went thoracic CT and compare the frequency of
these variations between the genders.

Table 1. Distribution of patient information.
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MATERIALS AND METHODS

Ethics Committee Approval: The study was ap-
proved by the Ethics Committee of the Yildirim
Beyazit University, Yenimahalle Training and Re-
search Hospital (Date: 31.08.2022, decision no: E-
2022-52), and performed by Helsinki Declaration.
Participants: All patients who underwent a thoracic
CT examination 16-slice device (Alexion, Toshiba,
Tokyo, Japan) for any reason at our hospital between
July 1, 2022, and July 15, 2022, were included in the
study. Patients whose thoracic CT was not of diag-
nostic quality and those with a history of lung sur-
gery and or major pulmonary trauma were not in-
cluded in the study. In all patients, reconstructed
images in 1-mm axial, 3-mm coronal and 3-mm sag-
ittal sections were examined. The patients’ gender
was recorded. In addition, the presence of normal
and accessory fissures was noted. Lastly, the sides of
the fissures (right oblique, right horizontal, and left
oblique) and their continuity (complete, incomplete,
and absent) were evaluated.

Data Analysis: Patients' ages were noted as mean
and standard deviation. The numbers of different
fissure variations in both lungs were recorded, and
their percentages within the total population were
expressed. The numbers of fissure variations were
recorded for both genders. Chi-square tests were
used to test the frequency of all fissure variations
and the total number of accessory fissures between
genders. SPSS (version 23) software package was
used for statistical analysis.

RESULTS

During the study period, a total of 368 thorax CT
examinations were undertaken. Of these, 14 were
not included in the study since they were not of the
diagnostic quality to evaluate fissures, one was ex-
cluded due to a history of surgery, and another due
to previous trauma. The remaining 352 patients, 211
men and 141 women were included in the sample.
The mean age was 38.34+13.18 years for all the
patients, 37.53+13.06 years for the men, and
39.55+13.31 years for the women. A total of 105
variations were detected in 95/352 (27%) of the pa-
tients, of whom 61/211 (28.9%) were male and
34/141°1 (24.1%) were female. In six male and four
female patients, there were two variations, one in
each lobe (Table 1).

Male Female Total
Patient, n (%) 211 (59.9) 141 (40.1) 352 (100)
Age, (year) mean+SD 37.53 £13.06 39.55+13.31 38.34 +13.18
Fissure Variation, n (%) 61/211 (28.91) 34/141°1 (24.1) 95/352 (27)
Accessory Fissure, n (%) 35(16.6) 17 (12.1) 52 (14.8)

SD: Standard Deviation.
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Of all the variations, 71 (67.6%) were on the right
side, and 34 (32.4%) were on the left. The right
oblique fissure was complete in 343 (97.4%) pa-
tients and incomplete in nine (2.6%) (Figure 1), and
the right horizontal fissure was complete in 324

Emre Emekli and Mesut Yildirim

(92%) patients, incomplete in 14 (4%) and absent in
14 (4%). The left oblique fissure was complete in
336 (95.5%) patients and incomplete in 16 (4.5%)
patients when evaluating the fissure variations in the
left lung in detail (Table 2).

Figure 1: Thorax computed tomography image in the axial section showing an incomplete oblique fissure

(arrows) in the right lung.

Table 2. Fissure variations in both lungs.

Complete Incomplete Absent Accessory
n (%) n (%) n (%) n (%)
Right Oblique 343 (97.4) 9(2.6) 0 34 (9.7)
Horizontal 324 (92) 14 (4) 14 (4) -
Left Oblique 336 (95.5) 16 (4.5) 0 18 (5.1)

A total of 52 (14.8%) accessory fissures were found
when the frequency of these fissures was assessed,
with 35 (9.9%) in male patients and 17 (4.8%) in
female patients. In 26 patients, an inferior accessory
fissure was detected, and in 14 patients, a superior
accessory fissure was detected. Both fissures were
predominantly found on the right side. In our study,

more rarely, the left horizontal fissure, accessory
fissure between the right middle lobe medial and
lateral segments (Figure 2), and accessory fissure
between the right anterobasal and laterobasal seg-
ments variations were detected. Accessory fissure
variations were found in 34 (9.7%) cases on the right
lung and 18 (5.1%) cases on the left lung (Table 3).

Figure 2: Axial section image showing an accessory fissure (arrows) between the lateral and medial segments

in the middle lobe of the right lung.
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Table 3. Incidence of accessory fissures.

Emre Emekli and Mesut Yildirim

Total Right Left Men Women  p- values
n (%) n (%) n (%) n (%) n (%)
Superior accessory fissure 15(4.3) 14 (4) 1(0.3) 12(3.4) 3(0.9) 0.105
Inferior accessory fissure 26 (7.4) 18 (5.1) 8(2.3) 16 (4.5) 10(2.8) 0.556
Left horizontal fissure 9 (2.6) - 9 (2.6) 6 (1.7) 3(0.9) 0.677
Accessory fissure between the right antero- -
basal and laterobasal segments 103) 103) 0 0 103)
Accessory fissure between the right middle -
lobe medial and lateral segments 103) 103) 0 10.3) 0
Total 52 (14.8) 35(9.9) 17 (4.8) 0.139

DISCUSSION AND CONCLUSION

In the literature, it has been reported that the absence
of fissures or presence of incomplete fissures may
result from their partial obliteration, and fissures
may form due to the non-obliteration of normally
obliterated spaces.® As the utilisation of current im-
aging studies continues to rise, our understanding of
anatomical variations and incidental findings is ex-
panding.>® However, data on lung fissures are most-
ly from cadaver studies, and there are fewer studies
conducted with CT.*” Technological advancements
have made CT scans increasingly valuable in as-
sessing these variations. This is due to their ability to
produce thinner sectional images, examine various
planes, and enable the evaluation of larger sample
sizes.” "

The rates of incomplete fissures reported in radiolo-
gy studies in the literature show significant varia-
tions, ranging from 8.4-85% for right oblique fis-
sures, 6.3-74% for left oblique fissures, and 0.5-90%
for horizontal fissures.*’'?In cadaver studies, the
frequency of variations in fissure continuity has
been shown to range from 6 to 60% for the right
oblique fissure, 12 to 42.5% for the left oblique fis-
sure, and 8 to 83.4% for the horizontal fissure.*'*"
As seen in both cadaver and CT studies, there are
significant differences in the reported rates. It should
be kept in mind that these rates may vary according
to the population evaluated. In our study, the rate of
incompleteness was calculated as 2.6% for the right
oblique fissure, 4.5% for the left oblique fissure, and
4% for the right horizontal fissure. These rates are
lower than reported in previous studies. One reason
for this discrepancy is that the section thickness was
5 mm in previous radiological studies. At the same
time, our study used l-mm and 3-mm sections,
which may have provided more accurate results in
evaluating fissure continuity. Similar to our study, a
recent CT study reported lower rates for incomplete
fissures (8.4% for the right oblique fissure, 6.3% for
the left oblique fissure, and 0.5% for the right hori-

zontal fissure).®

Data on the absence of fissures also vary in the liter-
ature. In some studies, the absence of fissures was
not mentioned, and the rate was not reported.” In
other studies reporting these rates, the right oblique
fissure was absent in 0-12.5% of cases, the left
oblique fissure in 0-10.7%, and the right horizontal
fissure in 0-34.62%.>'""In a CT study, only the
right horizontal fissure was found to be absent, and
this was detected at a rate of 0.4%.°In our study, we
did not detect the absence of the right oblique or left
oblique fissure in any of the patients, while the right
horizontal fissure was absent at a rate of 4%.

In the literature, variations of SAF, IAF, LHF, ac-
cessory fissures located between the anterobasal and
laterobasal segments (ALAF), those located between
the medial and lateral segments of the middle lobe
(MLAF), and those located between the superior and
inferior lingular segments, and azygos fissures have
been described.”’In our study, accessory fissures
were detected in 26.99% of the patients. In two pre-
vious CT studies, accessory fissures were reported at
a rate of 7.3% and 32%.%*° In studies conducted with
cadavers, accessory fissures varied between 0 and
66.6%.1621:2

In our study, the most common accessory fissure
was IAF with a frequency of 7.4%. The rate of IAF
was previously reported as 9.03% by Arnyiirek et
al.®, 12% by Yildiz et al.”, and 3.92% by Manju-
nath et al.®, who all noted that this was the most
common accessory fissure. In addition, IAF was
found more frequently on the right side in all three
studies.®”** These findings support our study. We
observed that 5.1% of IAFs were on the right, and
2.3% were on the left. SAF is the second most com-
mon variation and can be seen in both lungs. SAF
partially or completely separates the lower lobe su-
perior segment from other basal segments, and as a
result, the dorsal lobe is formed.”* In a cadaver
study, Deve reported this variation at a rate of 22%
in the right lung and 8.7% in the left lung.* Similar-
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ly, Langlois and Henderson *® reported the presence
of SAF as 17.5% on the right and 2% on the left. In
our study, we found the presence of SAF on the
right in 4% of the patients and on the left in 0.3%.
Similar to the literature, SAF variation was higher
on the right, but its frequency was lower than report-
ed in previous studies. Another frequently reported
fissure is LHF, which is a common lung fissure form
that divides the left upper lobe into two almost equal
parts. The lower part of the fissure is called the left
middle lobe.”” LHF has been reported to have a 7.5-
29.62% frequency in cadaver studies.> In our
study, we determined the rate of LHF as 2.6%. In
another study conducted with CT, the rate of LHF
was lower at 1.3%.° In our study, the total variation
and presence of accessory fissures were higher on
the right than on the left. Literature studies also sup-
port this finding. In addition to these fissures, one
ALAF and one MLAF were found in our study.
MLAF divides the right middle lobe into two. This
variation has rarely been reported in case reports or
some studies. In a study conducted with high-
resolution CT, Ariyiirek et al.”’ reported this varia-
tion in three (2%) patients. In another study, this
variation was observed in six (5%) of the 115 pa-
tients.” In the same study, ALAF was found in one
patient.” In our study, we did not detect any other
subsegmental accessory fissures. In addition, there
was no patient with the azygos fissure described in
some studies.

Accessory fissures and fissure variations are usually
detected incidentally and do not cause any symp-
toms. However, accessory fissures may not always
be reported in CT imaging. Some parts' thickness
can sometimes be misidentified due to different
morphologies and planar orientations. In imaging
methods, lung fissures can be used as a sign, espe-
cially to identify pulmonary lesions, and the com-
pleteness of a fissure may be important for treatment
planning in patients with these lesions. Evaluating
our data considering the literature, it is remarkable
that fissure variations can be incidentally detected in
healthy populations, regardless of the reason for the
CT examination. The frequency and types of these
variations markedly differ in the literature. Various
genetic and environmental factors can be cited as the
main reason for these differences.'® These fissure
variations have been reported to represent the side of
a spectrum compatible with life. At the other end of
the spectrum are various anomalies, such as agenesis
and hypoplasia. Advanced levels of these anomalies
are seen together with cardiovascular abnormali-
ties.”®? Although the exact etiology remains un-
clear, it has been reported that vitamin A deficiency,
viral infections, genetic factors, and embryological
neuronal crest damage may cause delays in lung
development at various levels, as well as agenesis,
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hypoplasia, and variations.”’

In conclusion, the most common variations in our
study were the incompleteness of the right horizon-
tal fissure and left oblique fissure, and the absence
of the right horizontal fissure. The most common
accessory fissure was the right IAF. When evaluated
with previous studies, various variations are reported
with varying frequencies. Due to this diversity, hav-
ing good knowledge of the lobar and fissure anatom-
ical architecture is essential when performing surgi-
cal procedures and interpreting radiological images
to clinically identify the location of bronchopulmo-
nary segments and determine the localization of var-
iations. There are certain limitations to our study,
with the most important being the limitations of CT
itself. Although we evaluated thin CT sections in
three planes, we may have overlooked some fissure
variations. Therefore, we may not have been able to
make a precise assessment as in cadaver studies.
However, our design provided an advantage in terms
of reaching more patients than cadaver studies. An-
other limitation can be considered as the evaluation
of CT images by a single radiologist, even if he is
experienced in thoracic CT.
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ABSTRACT
Objective: The study aimed to examine the results of
urinary system  ultrasonography, uroflowmetry,

and voiding diary for children with daytime urinary incon-
tinence.

Materials and Methods: Patients aged 5-17
with daytime urinary incontinence were retrospectively
analysed. Urinary system ultrasonography, uroflowmetry,
and a two-day voiding diary were recorded. Comorbid
diseases and surgeries were determined using a detailed
history.

Results: Of the 1805 patients included in the study, 1039
(57.6%) were female, 766 (42.4%) were male, and the
mean age was 7.9+2.8 years. Abnormal USG findings
were detected in 385 (21.3%) patients. The highest blad-
der capacity detected in the voiding diary was below the
expected bladder capacity in 41.2% of the patients; in
comparison, the bladder capacity measured in
the uroflowmetry was low in 65.4%. Constipation was the
most common in the gastrointestinal system diseases
group. In previous surgery, adenoidectomy was the most
common procedure.

Conclusions: We suggest that these patients should be
evaluated not only with bladder USG but also with upper
urinary system USG. Pathology can also be detected in the
upper urinary system. We think that a well-structured
voiding diary provides sufficient data regarding bladder
volume instead of bladder volume measured by bladder
ultrasonography and/or uroflowmetry.

Keywords: Bladder capacity, children, ultrasonography,
uroflowmetry, voiding diary

(0Y7

Amag: Gilindiiz idrar kagirma sikayeti ile bagvuran ¢ocuk
hastalarda {iriner sistem ultrasonografisi, tiroflowmetri ve
iseme giinliigii sonug¢larini incelemeyi amagladik.
Materyal ve Metot: Caligmada 5-17 yas arasi giindiiz
idrar kacirmasi olan hastalar retrospektif olarak incelendi.
Uriner sistem ultrasonografisi, iiroflowmetri ve iki giinliik
iseme giinliikleri kaydedildi. Ayrintili 6ykii ile ek hastalik-
lar1 ve ameliyatlar1 belirlendi.

Bulgular: Calismaya alinan 1805 hastanin 1039'u (%57,6)
kiz, 766's1 (%42,4) erkekti ve yas ortalamast 7,94+2,8 idi.
Hastalarin 385 (%21,3)’inde anormal USG bulgusu sap-
tand1. Iseme giinliigiinde tespit edilen en yiiksek mesane
kapasitesi, hastalarin %41,2'sinde beklenen mesane kapa-
sitesinin altindaydi; karsilastirildiginda, iiroflowmetrede
Olciilen mesane kapasitesi %65,4 oraninda diistiktii. Gast-
rointestinal sistem hastaliklar1 grubundan en sik kabzilik
goriildii. Gegirilmis cerrahi islem olarak en sik adenoidek-
tomi saptandi.

Sonug: Bu hastalarda iist {iriner sistemde de patoloji sapta-
nabilmektedir bu nedenle, sadece mesane USG ile degil,
detayli iist iriner sistem USG ile de degerlendirilmesi
gerektigini disiiniiyoruz. Ayrica, iyi yapilandirilmis bir
iseme giinliigliniin, mesane ultrasonografisi ve/veya iirof-
lowmetri ile Olgiilen mesane hacmi degerlerine kiyasla
daha yeterli veri sagladigimi diisiinmekteyiz.

Anahtar Kelimeler: Cocuk, iseme giinliigli, mesane kapa-
sitesi, ultrasonografi, iroflowmetri
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INTRODUCTION

Daytime urinary incontinence is a common condi-
tion in children. It has been reported to affect 17-
22% of children.! Contrary to adult population,
where incontinence is always considered a patholog-
ical condition, incontinence should be evaluated in
children by the developmental age and early urologi-
cal history of the patient.”

In the literature, there are studies in which patients
with daytime urinary incontinence are generally
evaluated only by bladder ultrasonography.®* The
number of studies including detailed urinary system
ultrasonography, simultaneous uroflowmetry and
evaluation with voiding diary is limited. There is
sufficient literature on the diagnosis and treatment
approaches of urinary incontinence and bladder dys-
function.’

The anomalies detected by a detailed evaluation of
the upper urinary system of children with daytime
urinary incontinence and the data on bladder func-
tion of a well-structured voiding diary were the find-
ings that caught our attention. Based on this, the
study aimed to analyse retrospectively and evaluate
the results of patients with daytime urinary inconti-
nence symptoms followed by a single pediatric urol-
ogist.

MATERIALS AND METHODS

Ethical Status: Our study was approved by the Eth-
ics Committee of the Health Sciences University
Umraniye Training and Research Hospital (Date:
04.08.2022, decision no: B.10.1.TKH.GP.0.01/246).
Informed consent was not obtained because of the
retrospective observational design.

Patients: Patients aged 5-17 years who were fol-
lowed up with symptoms of daytime urinary inconti-
nence from the Pediatric Urology outpatient clinic of
Umraniye Training and Research Hospital between
2017 and 2022 were retrospectively analysed. Pa-
tients with daytime urinary incontinence symptoms
were included in the study. Patients with nocturnal
monosymptomatic enuresis and urinary and/or neu-
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ronal disorders affecting urinary continence or who
had undergone surgical procedures were excluded
from the study. The age, gender, and symptoms of
the patients were determined. Urinary system ultra-
sonography, bladder-volume value
from uroflowmetry parameters, complete urinalysis,
and two-day voiding diary were recorded in all pa-
tients. Detailed anamnesis revealed the associated
diseases and surgeries they underwent.

Analysis: All data were analysed retrospectively.
Expected bladder capacity (BMC) was calculated
according to the International Pediatric Continence
Society (ICCS) formula [BMR = [30 x (age in
age+1) mL].*” The highest voiding volume detected
in the voiding diary of the patients and the bladder
volume measured in the uroflowmetric study per-
formed when the children's voiding sensation was
evident were evaluated. All ultrasounds were per-
formed by who is an expert radiologist in pediatric
sonography. All ultrasounds were performed using
one sonography equipment of Toschiba Applio 500.
Bladder wall thickness (BWT) in all cases was cal-
culated in both posterior and lateral walls. The mean
of these two measurements was assumed to be
BWT. Electromyography (EMG) uroflowmeter was
used in some selected patients. The EMG probe was
not used in all patients due to its cost. Therefore, the
evaluation of EMG uroflowmetry was not included
in the study.

Statistical Analyses: In our study, simple statistics
were used, and the mean+SD and % values of the
groups were obtained from the statistical calculation
in the Microsoft Excel Worksheet.

RESULTS

A total of 1805 patients were identified. Of these
patients, 1039 (57.6%) were female, and 766
(42.4%) were male. The mean age of the patients
was 7.9 £ 2.8 years. While the number of patients
with only daytime urinary incontinence was 366
(20%), the number of patients with both night and
daytime incontinence was 1439 (79.7%) (Table 1).

Table 1. Age, gender, and incontinence status of the patients.

Characteristics n (%) Age
Gender Male 766 (42.4) 7.5+23
Female 1039 (57.6) 8.3+3.1
Total 1805 (100) 7.9+2.38
Only daytime incontinence Male 117 (6,4) 84+29
Female 249 (13,7) 92+34
Total 366 (20) 89+32
Day and night time incontinence Male 649 (35.9) 72£2.0
Female 790 (43,7) 8.0£2.9
Total 1439 (79,7) 7.7+2.6
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Urinary system ultrasonography was performed in
all patients. Urinary system pathology was seen in
385 (21.3%) patients. These findings were increased
bladder wall thickness, hydronephrosis, bladder tra-
beculation, duplex system anomaly, kidney stone,
kidney cyst, bladder diverticulum, and horseshoe
kidney. These findings are listed in the first column
of the table below, from most common to rarest. The
increase in bladder wall thickness was most com-
mon in patients with daytime and nocturnal inconti-
nence, while it was second only in patients with day-
time incontinence. Conversely, hydronephrosis was
most common in patients with only daytime urinary
incontinence, followed by increased bladder wall
thickness. In some patients, more than one urologi-
cal finding was detected (Table 2). Patients with
hydronephrosis without an obstructive pattern and

Table 2. Urinary system ultrasound findings.
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duplex system anomalies were followed up conser-
vatively. Vesicoureteral reflux was detected in 23
patients. Subureteric injection was performed in 4
patients, and open ureteroneocystostomy in 2 pa-
tients. Extracorporeal Shock Wave Lithotripsy
(ESWL) was performed in 5 of the patients with
kidney stones. Patients with kidney cysts were also
followed conservatively. All patients with additional
findings were followed up in the pediatric nephrolo-
gy clinic. The mean increase in BWT was 4.1 mm.
Grade 2 hydronephrosis was reported in one-third of
the patients with hydronephrosis, and grade 1 hydro-
nephrosis in two-thirds. No spinal anomaly or in-
fravesical obstruction was detected in patients with
trabeculation in the bladder. No urinary anomaly
was observed in any of the patients with kidney
stones.

Total patients with Urinary System pathology on USG (n:385; 21.3)

USG Number of  Only daytime Day and
Patients incontinence nighttime in-
(n) (n) continence (n)
BWT-increase 155 22 133
Hydronephrosis 140 36 104
Trabeculation 59 9 50
Duplex system 22 6 16
Kidney stone 13 2 11
Kidney cyst 13 2 11
Diverticulum 6 1 5
The horseshoe kidney 1 0 1

BWT: Bladder wall thickness.

A daily voiding diary was performed, and the vol-
ume of urination detected in the diary was evaluated.
In 41.2% of the patients, bladder capacity was below
the expected bladder capacity; in 51.6%, it was
equivalent to the expected bladder volume, and in
7.2%, the expected bladder closure was above the

expected bladder capacity (Table 3). The bladder
volume detected in the first uroflowmetry examina-
tion was low at 65.4%, equivalent to the expected
bladder volume in 21.8% and high in 12.7% of the
patients (Table 3).

Table 3. Uroflowmetry and voiding diary bladder-volume values.

UFM / Voiding Diary Value

Characteristics n (%) Age Male Female
Average = SD n (%) n (%)

UFM Under 1181 (65.4) 8.0+27 526 (68.7) 655 (63.0)
No change 394 (21.8) 7.7+£29 171 (22.3) 223 (21.5)
Above 230 (12.7) 83+3.0 69 (9.0) 161 (15.5)

Voiding Daily Under 743 (41.2) 8.1+27 324 (42.3) 419 (40.3)
No change 932 (51.6) 7.8+£2.9 400 (52.2)  532(51.2)
Above 130 (7.2) 82+29 42 (5.5) 88 (8.5)

UFM: Uroflowmetry.
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According to the data obtained from the detailed
anamnesis, 401 (22.2%) patients had associated dis-
ease. The most common comorbidity was in the gas-
trointestinal tract. Constipation was the most com-
mon in this group, followed by celiac disease and
gastroesophageal reflux (GER), while autism and
hyperactivity disorder were the second most com-
mon neuropsychiatric diseases. On the other hand, it
has been noted that other system diseases, such as
rheumatologic, allergic, and cardiovascular systems,

Table 4. Associated diseases.
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are quite common (Table 4).

There was a history of previous surgery in 198
(11%) patients. The most common was adenoidecto-
my, the second most common was inguinal hernia
repair, and the third most common was tonsillecto-
my. Two patients were treated with local alternative
medicine practices. Since a patient can undergo
more than one surgical procedure, the data in the
table represent the number of patients undergoing
surgical procedures (Table 5).

Disease Group n Female (n) Male (n)
Gastrointestinal (GER, Celiac Disease) + Constipation 146 [(20)+126] 60 [(7)+53] 86 [(22)+64]
Neurological- Autism, hyperactivity 114 53 61
Psychiatric

Genitourinary VUR, ovarian cyst, undescended testicle 83 45 38
Rheumatological FMF, Behget Disease, JIA 58 34 24
Allergic Eczema and allergic rhinitis 25 9 16
Cardiac Aortic stenosis, ASD 18 8 10
Endocrinological DM, Hypothyroidism 10 6 4

GER: Gastroesophageal reflux; VUR: Vesicoureteral reflux; FMF: Familial Mediterranean Fever; JIA: Juvenile Idiopathic arthritis; ASD:

Atrial septum defect; DM: Diabetes mellitus.

Table 5. Previous surgical procedures.

Total patients who underwent surgery (n:198; 11%)

Surgery Group n Surgery Group n
Adenoidectomy 57 Hypospadias 7
High Ligasyon 49 ASD repair 6
Tonsillectomy 38 Subureteric injection 4
Orchiopexy 19 Frenuloplasty 3
Appendectomy 13 2
Tympanoplasty 10 Cupping 2
Eye surgery 10 Dental surgery 2
Arm fracture 10 Pyeloplasty 1

ASD: Atrial septum defect; UNC: Ureteroneocystostomy.

DISCUSSION AND CONCLUSION

In our study, it was found that hydronephrosis, in-
crease in bladder wall thickness and trabeculation
were the most common and various anomalies ac-
companied by ultrasound of the entire urinary sys-
tem performed on the patients. When the bladder
volume measurements detected in the voiding diary
and uroflowmeter were evaluated, it was seen that
the voiding diary could be more meaningful and
reliable for assessing bladder capacity. With a de-
tailed history, it has been observed that the associat-
ed diseases may be neuropsychiatric, rheumatologi-
cal and allergic diseases apart from the gastrointesti-
nal system.

Evaluation of children with daytime urinary inconti-
nence is discussed in an overview without breaking
down into lower urinary tract dysfunction (LUTD)
subgroup classifications. By definition, it is a condi-

tion characterised by lower urinary tract symptoms
such as urinary incontinence, frequent urination,
urgency, and weak urine flow without significant
uropathy or an underlying neurological disorder. "
The diagnosis of urinary incontinence, a broader
definition of lower urinary tract dysfunction, is
mainly based on a comprehensive assessment of the
patient's clinical history. Frequency, sense of urgen-
cy, when and how incontinence occurs, febrile uri-
nary tract infection history and toilet position should
all be evaluated. It is necessary to focus on the his-
tory of the child, such as drugs used for treat-
ing urinary incontinence and previous surgical pro-
cedures.

In this group of patients, a physical examination
should be performed, and especially attention should
be paid to examining the lumbosacral and urogenital
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genital regions.

Urinary incontinence, enuresis, urgency, pelvic pain,
and urine flow pattern are important. Lower urinary
tract dysfunction can be triggered when girls uncon-
sciously try to control urine flow with the pelvic
floor to prevent their legs and toilet rim from getting
wet. None of the symptoms described above are
expected to occur in children over 5 years of age.
Daytime urinary incontinence is common in the pe-
diatric population, but it is difficult to determine the
exact prevalence because bladder control develops
gradually during childhood. In our patient group,
there were more female patients (57.6%) than males.
In our series, the mean age of female patients was
8.3 years, and that of male patients was 7.5 years. In
a UK study, the prevalence of incontinence de-
creased from 15.5% at age 4.5 to 4.9% at age 9.5. In
a Korean cohort of children aged 5-13, daytime in-
continence was 11.2%, and impingement inconti-
nence was 16.8%.’ The prevalence of urinary incon-
tinence decreased from 31% at age 5 to 13.7% at age
9. Differences in prevalence may also be due to
cultural differences.

The highest prevalence of functional urinary inconti-
nence is at age 7; girls of all age groups are more
affected than boys.'!" The prevalence is higher in
girls than boys, possibly due to anatomical differ-
ences.

In patients presenting with urinary incontinence,
bladder USG imaging is a noninvasive and practical
procedure. In our study, unlike the literature high-
lights, all our patients were evaluated with USG of
the urinary system together with the bladder. In this
evaluation, it was seen that the second most com-
mon urinary pathology after the increase in bladder
wall thickness (40.2%) was hydronephrosis (36.3%),
which is a finding of the upper urinary system. Lat-
er, duplex system abnormalities, kidney stones, kid-
ney cysts and horseshoe kidney anomalies were de-
tected, respectively. Only in patients with daytime
urinary incontinence was the most common finding
of hydronephrosis (9.3%). In comparison, the in-
crease in bladder wall thickness (5.7%) was the sec-
ond most common finding of urinary system pathol-
ogy. The bladder wall thickness measured on an
empty bladder should be <3 mm." Studies supple-
mented in the literature are usually in the form of an
evaluation of the bladder with USG. Oktay et al.*
demonstrated anatomical changes in pediatric incon-
tinent patients' lower urinary tract structures. They
also emphasised that these differences should be
considered in diagnosing, following up, and treating
patients with urinary incontinence. Another study
showed a good reliability of bladder ultrasonography
in children aged 7.3%1.1 years regarding bladder
volume measurement.’” An increase in bladder wall
thickness, a common result in our series, has been
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extensively studied in the literature as a prognostic
factor in children with lower urinary tract symp-
toms.'*"> However, there are reports stating that
factors such as bladder volume at the time of meas-
urement and the probe’s location can affect bladder
wall thickness measurements.”

In all our patients (school-age children), two-day
urine measurements were performed on weekends to
make the follow-up of the parents more reliable and
to facilitate the application. In 51.6% of the pa-
tients, the highest volume measured daily was simi-
lar to the expected bladder capacity. However, on
the other hand, it was found to be less than the ex-
pected bladder volume in 41.2% of the patients. In
130 patients (7.2%), it was higher than the expected
bladder closure site. How long to keep a void-
ing diary is controversial. Recent studies have
shown that a two-day bladder diary provides similar
data as one for 3 days.'® While the maximum void-
ing volume in the bladder log is the maximum value
of the voiding volume during the working period,
the exact performance of the bladder at a given blad-
der capacity is unknown. The literature evaluat-
ing the maximum bladder capacity measured by a
urine diary in children with daytime incontinence is
scarce. Some authors argue that uroflowmetry and
PVR measurement are more appropriate tools to
investigate bladder performance in healthy chil-
dren because keeping a voiding diary is difficult and
time-consuming.'” Our study presents the bladder
performance of children with daytime incontinence
in their natural lives with high patient numbers and
carefully made urination diary data. Therefore, alt-
hough the uroflowmetry measurement values in the
hospital environment give us critical ideas, we think
that the measurement in the urine diary better re-
flects the child's bladder performance. In approxi-
mately 50% of our patients, the measured bladder
capacity was below and above the expected bladder
capacity. We think that this difference should be
considered in treatment planning and evaluation of
bladder wall thickness by ultrasonography.

We know that the parameters obtained
from uroflowmetry depend on bladder capacity. It
was observed that the bladder capacity was equiva-
lent to the expected capacity in 21.8% of the pa-
tients but below the expected bladder capacity in
65.4%. In a large-scale study of uroflowmetry in
children, the lowest acceptable age-specific bladder
capacity for interpreting the uroflowmetry test was
recommended as agex5+50 mL in years.'” As stated
in this study, voided volume is important for a
healthy UFM assessment. In addition, there are re-
ports that the repetition of the uroflowmetric study
does not increase the method’s effectiveness in as-
sessing the voiding function in children."® We know
that bladder volume measurement is important when
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evaluating UFM results, so we think that evaluating
bladder volume together with urine diary measure-
ment will help us more in the diagnosis and treat-
ment process rather than UFM repeat.

The most common associated diseases detected in
our patients were the gastrointesti-
nal system. Constipation had the highest number of
patients, with 126 (31.4%). It is strongly associated
with constipation, recurrent urinary tract infec-
tion, vesicoureteral reflux, and dysfunctional void-
ing." In a study of 234 children with chronic consti-
pation and urinary incontinence, it was reported that
89% of the children improved their daytime wetting
after their constipation was treated, and chronic uri-
nary tract infections and infections were regressed in
all children with anatomically normal urinary
tract.”’

In our series, the most common comorbidities after
constipation were autism and hyperactivity disorder.
Autism was found in 25 of 114 patients, and hyper-
activity was found in the rest of them. The studies
have reported that children with improved psychiat-
ric disorders also improved their compliance with
LUTD treatment.”! However, we would like to state
that rheumatological (14.4%), cardiac 6.2%, allergic
(4.4%), and endocrinological (2.4%) diseases, which
have yet to be emphasised much in the literature, are
also seen in substantial numbers.

In conclusion, we think that ultrasonographic evalu-
ation in this patient group should include not only
the bladder but also the upper urinary sys-
tem. According to the results we obtained in our
study, various renal anomalies, including the upper
and lower urinary system, can be detected. With this
information, the treatment stages of the patient can
be planned more effectively. Another issue to keep
in mind is that different comorbidities can be seen in
these patients, apart from the disecases we know.
Regarding the treatment plan, we would like to state
that it is valuable to consider the urination diary,
USG, and UFM measurements together. We think
that the measurement in a well-prepared voiding
diary provides more adequate and reliable data than
the bladder volume measured by ultrasonography
and/or uroflowmetry. The weaknesses of our study
are the evaluation of only the bladder volume pa-
rameter from the uroflowmetry parameters, the ab-
sence of EMG, and the evaluation of all patients
with daytime urinary incontinence without lower
urinary system dysfunction classification.
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ABSTRACT

Objective: Mobile technologies have been rising and
expanding rapidly since the COVID-19 pandemic. This
study aims to determine high school students' smartphone
use and related health problems (attention deficit, kypho-
sis, myopia) with a new approach.

Materials and Methods: Using smartphones in high
school students, including the ages of 14-19, and its ef-
fects on health were examined by creating two groups
over the Google form survey system (Group I: Less than
three hours and Group II: three hours or more). This de-
scriptive study was conducted between November 10 and
December 16, 2022. Cronbach's alpha (a0 = 0.84) value
was calculated with the SPSS 25.0 program to observe the
reliability of the questionnaire.

Results: A total of 242 students participated in the survey
study. The average age of the students is 15.94. The age
of using a smartphone for the first time was lower in
Group II compared to Group I (p=0.013). In Group I,
distance vision impairment (myopia) (p=0.047), attention
deficit (DI) (p=0.001) and postural impairment (kyphosis)
(p=0.004) were found to be significantly higher.
Conclusions: Although using smartphones for education-
al purposes is seen as favourable in high school students,
they cannot ignore the health problems (myopia, kypho-
sis, lack of attention) caused by them.
Keywords: Attention deficit,
smartphones

kyphosis, myopia,

(0Y7

Amag: Mobil teknolojiler, COVID-19 pandemisinden bu
yana hizla yilikseliyor ve genisliyor. Bu calisma, lise 6g-
rencilerinde akilli telefon kullanimi ve buna bagli saglik
sorunlarinin (dikkat eksikligi, kifoz, miyop) yeni bir yak-
lagimla belirlenmesini amaglamaktadir.

Materyal ve Metot: 14-19 yas dahil olmak iizere lise
ogrencilerinde akilli telefon kullanimi ve saglik iizerine
olan etkileri, Google form anket sistemi iizerinden, iki
grup olusturularak, incelenmistir (Grup I: Ug saatten az ve
Grup II: Ug saat ve lizeri). Tanimlayici tipteki bu arastir-
ma 10 Kasim -16 Aralik 2022 tarihleri arasinda gercekles-
tirilmistir. Anketin giivenirligini gézlemlemek i¢in SPSS
25.0 programu ile Cronbach's alpha (a = 0,84) degeri he-
saplanmigtir.

Bulgular: Anket ¢alismasina toplam olarak 242 6grenci
katilmistir. Ogrencilerin yas ortalamasi 15.94'tiir. Grup
II'de ilk kez akilli telefon kullanma yas1 Grup I'e gore
daha diisiiktii (p=0,013). Grup II'de; uzagi gérme bozuklu-
Su (miyopi) (p=0,047), dikkat eksikligi (DE) (p=0,001) ve
postiir bozuklugu (kifoz) (p=0,004) anlamli olarak daha
yiiksek bulundu.

Sonug: Lise Ogrencilerinde akilli telefonlarin egitim
amacl kullanimi olumlu olarak goriilse de yol agtig1 sag-
lik sorunlar1 (miyop, kifoz, dikkat eksikligi) gz ard: edi-
lemez.

Anahtar Kelimeler: Akilli telefon, dikkat eksikligi, ki-
foz, miyopi
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INTRODUCTION

It is seen that smartphones are used seriously by
individuals of all ages in our country. Additionally,
It is stated that this use has reached the level of ad-
diction, especially among young people.! On the
other hand, the contribution of the coronavirus dise-
ase (COVID-19) to this increase in recent years
worldwide and, of course, in our country, cannot be
ignored. For example, social media, education, tele-
medicine consultations and others are the first
examples that come to mind.” It should be conside-
red that the abnormal increase in mobile device use
in children has essential adverse health consequen-
ces. On the other hand, it should not be forgotten
that smartphone applications do a great job in the
fight against COVID-19.>* Technology advance-
ments have led to increased handheld devices, pre-
senting slightly different visual challenges than
desktop displays.’ This increase has led to more re-
search to understand better the symptoms of health
problems associated with using mobile devices.*’
These health problems occur broadly, including all
pathological symptoms (psychiatric, orthopaedic,
ocular, and others) from young to advanced ages.*’
With the widespread use of smartphones, significant
increases were observed in usage times.'® Of course,
there were symptoms brought about by this increase
in smartphones. Among these, some ocular symp-
toms and related health problems draw attention.''
Another symptom detected in research on smartpho-
ne use is posture and position disorder. Ergonomic
risk assessment studies have been conducted, especi-
ally in the upper extremities.'” Studies are ongoing
to evaluate the possible harmful effects of long-term
smartphone use on spinal posture and to develop
preventive measures." In addition, one health prob-
lem arising from excessive use of mobile devices is
sleep disorders and related distractions. In this con-
text, Understanding the role of sleep and inner per-
ception may further elucidate the sleep-health link."*
Many hormonal changes can underlie emotional
disorders."> The effect of night sleep on serotonin
and melatonin hormones is so essential that there are
many dietary recommendations to balance these two
hormones. Because these two hormones positively
contribute to antioxidant capacity and good mood,
that is good behaviour.'""® Poor sleep quality, for
example, sleeping with the smartphones active, can
produce many distractions and behavioural disor-
ders. Excessive use of mobile devices can cause
sleep disturbances, and daily life problems may oc-
cur due to this situation."

Abdiilhekim Yarbag and Hayrullah Yazar

Our research will create awareness in society, espe-
cially among young people, about achieving a he-
althy life. In addition, we would like to point out that
Our study brings a new perspective to this issue by
using the term "double-edged sword" for smartpho-
ne usage.

MATERIALS AND METHODS

Ethics Committee Approval: Ethical approval for
the research was obtained from the Ethics Commit-
tee of Sakarya University, Medical Faculty (Dated
5.11.2022, decision no: E-12833-118), and the Dec-
laration of Helsinki conducted the study.

Study Design: We conducted a cross-sectional study
of 14 questions (Appendix 1) using an electronic
questionnaire (Google form) from students from
three private high schools in Sakarya, Tiirkiye. The
surveys were filled online between November 10,
2022, and December 16, 2022.

Data Collection: We compared the negative health
consequences of smartphones in two groups accor-
ding to students' usage hours (Group I: Less than
three hours and Group II: three hours or more). Be-
fore the questionnaires were filled, the school admi-
nistration and families were interviewed, and the
correct data flow was ensured. It was emphasised
that for the participants to mark the clinical symp-
toms, they must have previously been diagnosed by
the relevant physician.

Statistical Analysis: Statistical analysis and study
findings were evaluated with the Independent Samp-
les t-test, Fisher's exact test and Pearson X2 Test
using the SPSS 25.0 program and p<0.05 was accep-
ted for significance.

RESULTS

There were 242 students in this study, with a mean
age of 15.9 years. 170 (70.2%) are boys, and 72
(29.8%) are girls (Table 1. The distribution of stu-
dents according to the duration of smartphone use
was de) terminated as Group I: 82 people, Group II:
159 people. While 235 (97.1%) of the students had
their smartphones, 7 (2.9%) did not have a smartp-
hone. While the mean age of starting to use a
smartphone was 10.95 in Group I, it was 9.89 in
Group II (Independent Sample Test, p=0.013). Whi-
le 231 (95.5%) participants had a smartphone usage
restriction at school, 8 (3.3%) did not. Again, while
63 (26%) of the students had a family restriction on
smartphone use, 175 (72.3%) did not. While 192
(79.3%) of them knew conscious use of smartpho-
nes, 49 (20.2%) did not (Figure 1).
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Table 1. Socio-demographical characteristics of students.

14 15 16 17 18 19 Missingg Total
% 124 23.666 29.333 22.77 9.1 0.8 2.1 100
N 30 57 71 55 22 2 5 242

Gender of the Students

Smartphone usage data

SCHOOL HOME CUS
RESTRICTION RESTRICTION

® Present = Noft present

Figure 1. Smartphone usage data among high school students.
CUS: Conscious use of the smartphone.

The evaluation of the participants according to their ~ Group I and Group II. Like Group I and II data,
smartphone usage time is shown in Figure 2. There = Myopia was 22 and 63; AD: was 34 and 101; Kyp-
was a statistically significant difference between  hosis was found as 18 and 67, respectively.

Group I and Group II

MYOPIA AD KYPHOSIS

uGroupI = Groupll

Figure 2. Evaluation of the participants according to their smartphone usage time.
AD: Attention deficit; Group I: less than three hours; Group II: equal to or more than three hours. Group I and II data were determined as
Myopia: 22 and 63; AD: 34 and 101; Kyphosis: 18 and 67, respectively. There was statistical significance between the groups (p<0.05).
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As seen in Table 2, there was no significant relati-
onship between students' school success and the
duration of smartphone use. In groups, distance
vision impairment (UGB, myopia), near vision im-
pairment (hyperopia), blurred vision, dry eye, itc-

Abdiilhekim Yarbag and Hayrullah Yazar

hing in the eye, watering in the eye, redness, headac-
he, not being able to sleep at night, napping during
the day in the classroom, distraction, forgetfulness,
postural disorders (kyphos) were detected at diffe-
rent rates.

Table 2. Comparison of symptom rates related to smartphone use between Group I and Group I students.

Symptoms Group I Group 11 OR Cl P
n (%) n (%) (%95)

Myopia 22(29.3%) 63(41.7%) 1.73 0.95-3.12 0.047*
Hyperopia 5(6.9%) 8(5.8%) 0.82 0,26-2.59 0.47
Blurred vision 18(24.3%) 32(22.4%) 0.89 0.46-1.73 0.43
Dry eye 11(15.3%) 20(14.2%) 0.97 0.41-2.03 0.49
Itchy eyes 19(26%) 42(29.4%) 1.18 0.62-2.22 0.36
Watery eyes 18(25%) 42(29.4%) 1.25 0.65-2.37 0.36
Eye redness 20(27.4%) 44(31.2%) 1.2 0.64-2.24 0.34
Headache 42(56%) 93(64.6%) 1.43 0.81-2.53 1.37
NSN 27(37.5%) 71(48.6%) 1.57 0.89-2.81 0.08
SDC 31(43.1%) 70(49%) 1.27 0.71-2.24 0.25
AD 34(45.9%) 101(70.1%) 2.76 1.55-4.94 0.001*
Forgetfulness 30(40.5%) 71(48.6%) 1.39 0.79-2.45 0.16
Kyphosis 18(26.1%) 67(45.9%) 2.4 1.28-4.5 0.004*

OR: Odds ratio; CI: Confidence Interval; NSN: Not being able to sleep at night; SDC: Sleeping during day in class; AD: Attention
deficit. Group I: less than three hours; Group II: equal to or more than three hours. *: There was statistical significance between the

groups (p<0.05).

DISCUSSION AND CONCLUSION

This study aims to identify students' health prob-
lems, especially ocular symptoms, regarding smartp-
hone use. As smartphones apply quickly in the com-
munity, especially with the contribution of the
COVID-19 process, further attention is needed. We
should also evaluate the use of the phrase "double-
edged knife in our study from this perspective. So,
using this expression, We mean that it is beneficial if
used appropriately and harmful if misused. Although
the term "double-edged sword" has been used in
many studies, our results show that we are using it
for the first time for smartphones.****

One study examined smartphone addiction symp-
toms, important lifestyles, and other variab-
les.”According to the survey’s findings, 35.9% of
the participants felt tired during the day due to
smartphone use late at night, 38.1% agreed that their
sleep quality decreased, and 35.8% slept less than
four hours due to multiple smartphone use.” In anot-
her study on smartphone use among university stu-
dents, sleep quality and depression were examined.*
Although they examined university students, we
examined high school students; in both studies, daily
smartphone usage time was relatively high (7.85 +
4.55 hours). On the other hand, it would not be an
objective approach to state the purely negative as-
pects of smartphone use. For example, in an experi-
mental study on 44 students for the feasibility of
smartphone application and social media-based in-
tervention, it was seen that health education tips

were applied 1-3 times a week. The study also stated
that a well-integrated social media-based interven-
tion could engage students and improve selected
health behaviours and outcomes.? Therefore, it is
inevitable that smartphones, our research subject,
will make a similar positive contribution. However,
users must comply with the duration and healthy
physical position conditions; otherwise, many health
problems, predominantly ocular, await them. Indeed,
in a study examining smartphone use from the pers-
pective of myopia, Primary, secondary, and higher
education students were evaluated through a questi-
onnaire. In this study, which included 418 students,
it was shown that there is a relationship between
myopia and smartphone data usage.”® Similar fin-
dings were obtained in our study. Considering the
ocular health risks associated with myopia, further
investigation of this relationship is recommended in
both studies. It was revealed in a study conducted in
the years when the use of mobile devices was not
expected that young people spending more time in
the open area reduced the occurrence of myopia.”’
Similarly, our study used smartphones indoors, and
myopia was significantly higher in group II. A new
study investigating the relationship between smartp-
hone use and refractive error was conducted on 525
young people aged 12 to 16.** The study found that
Dutch teenagers spent about 4 hours a day on their
smartphones, and with 20-minute episodes of conti-
nuous use, those with low exposure to the outdoors
had more myopia defects.”® From this point of view,
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it was suggested that frequent breaks in open spaces
should be a recommendation for young people to use
smartphones. Young people have been suggested to
go out more often to open spaces while using
smartphones.

A study of adolescents with low back pain and nor-
mal adolescents using smartphones in sitting posture
evaluated the relationship between changes in thora-
columbar kyphosis, lumbar lordosis, and pelvic
asymmetry.” The study instructed them to sit in a
height-adjustable chair with their hips and knees
bent 90° for 30 minutes. Subsequently, thoracic kyp-
hosis and lumbar lordosis angles increased as sitting
time increased in both groups.”’ According to their
results, smartphone use caused posture disorders,
just like our findings. On the other hand, while mo-
bile devices were accused of causing kyphosis, And-
roid-based smartphones were used to measure thora-
cic kyphosis.™

In conclusion, although smartphones help students
access information, long-term use in closed environ-
ments can harm their health. Myopia, kyphosis and
AD come to the fore among these health problems.
On the other hand, providing information and aware-
ness training to students for the intended and correct
use of mobile technology, in general, will solve
many problems before they begin. While the mobile
phone usage information of the students participa-
ting in the research was collected retrospectively, it
was necessary to determine how long they had been
using it (for example, how many years they had been
using it). In addition, if students using smartphones
indoors were examined, and another group (control)
using smartphones outdoors had been created, reac-
hing more accurate results would have been possib-
le.
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Appendix 1. Questions.

-

. Write your age (indicate as a number, for example, 12)
2. Student gender
O Girl
O Male
3. Please specify your school
O Kindergarten
O Primary school
0O Middle school
0O High school
4. Write your height and weight values (Example: Height 110cm, Weight 45 kg)
. Do you have your mobile device (cell phone or tablet)?
0O Yes
0O No

w

- o

Is using mohile devices (cell ph or tablets) allowed at school?
O Yes
O Ne
8. Does your family restrict mobile device use at home?
O Yes
O Ne
9. How many hours a day do you use a mobile device?
Less than half an hour
Half an hour or less than 1 hour
1 hour or less than 2 hours
2 hours or less than 3 hours
3 hours or less than 4 hours
4 hours or more
10 How is your school success?
0O Very good
O Geod
O Middle
O Bad

oooooaQg

11. Do you have any information ahout the effects of mohile devices on health and how they are used correctly? (e.g. distance

from the eye, time of talking on the phone, distance from the hody)
O Yes
O No
12. Where did you learn ahout healthily using mobile devices?
0O From my teacher
0O From my family
0O By reading it myself
O Other
13. Forwhat purpese do you ofien use your mobile phone ? (You can choose more than one option.)
O Social media (such as Facehook and Twitter)
0O Watching videos online (like Youtube)
O Di ducati tivities (such as hing lectures and exams)
0O Watching movies and music videos loaded on the phone
O For communication purposes
14. Please mark any eye, sleep or posture (hunchhack) disorders you have had or are continuing today.x
I have never had it I have had itT am fine It is still ongoing
Difficulty seeing far
The problem with near vision
Blurred vision
Dryeyes
Tichy eye
Watery eyes
Eye redness
Headache
Mot heing able to sleep at night
Sleeping during the day in class
Attention deficit
Forgetfulness
Posture disorder (kyphosis)

OoooOoOo0O0OO0OOoOoOooOon

XNOTE: For participants to mark the clinical symptoms in survey question 14 as having experienced or continuing, they must he

. Y hweician hafarehand
diagnosed by aphy

Atwhat age did you start using a mohile device (cell phone or tablet)? (specify with a number, for example,

Abdiilhekim Yarbag and Hayrullah Yazar
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ABSTRACT

Objective: In this research, we aimed to determine the
factors affecting cancer patients' intention to seek cancer-
related information online.

Materials and Methods: The research was carried out in
the context of the cross-section approach and relational
survey model among the general survey models. Data
were collected by a face-to-face survey from people treat-
ed at Sakarya University Faculty of Medicine, Oncology
Department between April and November 2021. Total of
240 people voluntarily participated in the research, includ-
ing 140 females (Age:47.10+10.78) and 100 males
(Age:53.88+13.58) diagnosed with cancer in the 18-84
age range (Age:49.93+£12.45).

Results: As a result of the stepwise regression analysis,
the factors of attitude, ISA, and ISQ had a statistically
significant positive effect on the patient's intention to
search for health information on the Internet, whereas
facilitating conditions did not have a statistically signifi-
cant effect.

Conclusions: It is anticipated that the research results will
provide guidance for understanding and successfully man-
aging the information-seeking behaviours of cancer pa-
tients.

Keywords: Information-seeking behaviour, Internet use,
cancer patients
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Amac: Bu aragtirmada, kanser hastalarinin internet tizerin-
den kanserle ilgili bilgi arama niyetlerini etkileyen faktor-
lerin belirlenmesi amaglanmaktadir.

Materyal ve Metot: Arastirma, genel tarama modellerin-
den kesit alma yaklagimi ve iliskisel tarama modeli bagla-
minda gergeklestirilmistir. Veriler Nisan-Kasim 2021
tarihleri arasinda Sakarya Universitesi Tip Fakiiltesi On-
koloji Boliimii’nde tedavi goren kisilerden yiiz yiize anket
teknigi ile toplanmistir. Arastirmaya 18-84 yas araliginda
(Yas: 49,93 £ 12,45) kanser teshisi alan 140 kadin (Yas:
47,10 + 10,78) ve 100 erkek (Yas: 53,88 + 13,58) olmak
iizere 240 kisi goniillii olarak katilmigtir.

Bulgular: Gergeklestirilen asamali regresyon analizi sonu-
cu hastalarin internetten saglik bilgisi arama niyeti {izerin-
de, tutum, bilgi kaynag: erisilebilirligi ve bilgi kaynagi
kalitesi faktorlerinin istatistiksel olarak anlamli pozitif
etkisi oldugu, buna karsin kolaylastirict kosullarin istatis-
tiksel olarak anlamli bir etkisinin olmadig: belirlenmistir.
Sonug: Arastirma sonuglarmin kanser hastalarinin bilgi
arama davraniglarinin anlagilmasina ve basarili bir sekilde
yonetilebilmesine rehberlik sunacagi dngoriilmektedir.
Anahtar Kelimeler: Bilgi arama davranisi, internet kulla-
nimi, kanser hastalari
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INTRODUCTION

Cancer, a group of diseases resulting from the abnor-
mal proliferation of cells in the human body, is one
of the chronic diseases that is becoming increasingly
common as one of the leading causes of death
worldwide."? In fact, the IARC 2020 World Cancer
Statistics report estimated 19.3 million new cancer
diagnoses and 10 million cancer deaths globally.® In
Tiirkiye, cancer ranks as the second leading cause of
death among adults.* When individuals are diag-
nosed with cancer, they often seek more information
about the illness, hoping to gain a sense of control
and understanding regarding the disease, available
treatment, and other options.”

Health information-seeking is a goal-oriented activi-
ty that critically evaluates the usefulness and relia-
bility of each piece of information obtained from
various sources, such as disease risks, actively and
intentionally.®® Although the increase in Internet use
facilitates access to information, studies have em-
phasised the concerns about accessing accurate and
reliable information about health and the harmful
effects of this information in the diversity of data on
the Internet.”!' Moreover, the resources used in
searching for information about health/disease are
changing from healthcare professionals to digital
resources.”'*"

The information needs of cancer patients have been
addressed in various categories, including the nature
of the disease, progress and prognosis of the disease,
side effects of treatment, social life, self-care prob-
lems, and sexual concerns.' This, in turn, contrib-
utes to their ability to manage their health or support
the health of those around them. It strengthens their
decision-making processes and aids them in their
interactions with healthcare professionals.'®'*'>
Previous research has identified critical variables
influencing cancer information-seeking.'®'” Lwoga
et al. adopted the factors of attitude, facilitating con-
ditions,'™" information resource quality (ISQ), and
information resource accessibility (ISA).”*" Attitude
refers to an individual's general emotional reaction
towards a particular phenomenon.'® Studies have
shown that attitude can predict the intention to use
the Internet for health information-seeking.”*' Facil-
itating conditions are related to individuals' percep-
tions of the available resources and support to en-
gage in a particular behaviour. According to Marton,
ISQ is associated with relevance and reliability, in-
fluencing information-seeking behaviour.” On the
other hand, ISA is tied to the ease with which indi-
viduals can physically and cognitively understand
the obtained information.

This research aimed to assess the effects of potential
factors (attitude, facilitating conditions, ISQ, and
ISA) on the intention of cancer patients receiving
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chemotherapy to seek information on the disease
through the Internet.

MATERIALS AND METHODS

Ethical Considerations: The research was carried
out by the Principles of the Declaration of Helsinki
after the necessary permissions were obtained from
the Sakarya University Faculty of Medicine Clinical
Research Ethics Committee (Date:22/07/2020, deci-
sion no:174).

Type of Research: The research was conducted in
the context of a cross-section approach and relation-
al survey model among the general survey models.
Research Group and Procedure: The research
group consisted of 140 female and 100 male partici-
pants diagnosed with cancer in the 18-84 age range
(Age:49.93+12.45). Data were collected by face-to-
face survey technique, under a doctor's supervision
and permission, from people treated in the Oncology
Department of Sakarya University Faculty of Medi-
cine in April-November 2021. After briefly explain-
ing the research, 240 (54%) of the people contacted
completed the survey. Other contacts (46%) were
excluded from the research because they did not
want to participate, did not use the Internet, or did
not complete the questionnaire. In the research, the
participants were asked to confirm their demograph-
ic information and clinical status previously collect-
ed by the panel to ensure data quality. The question-
naire took 8-12 minutes to complete, and the in-
formed consent process was completed by all partic-
ipants included in the research.

Data Collection: The research data were collected
with a descriptive information form and a question-
naire including 30 items to determine the partici-
pants' information-seeking behaviour and intention
to use the Internet to access this information. The
scales for measuring the intention to seek infor-
mation about the disease and its determinants were
brought together as a result of the literature review.
Accordingly, attitudes (5 items), facilitating condi-
tions (4 items),”'® ISA (5 items), ASQ (3 items),’*°
and intention to search for information on cancer
from the Internet (6 items)*' a total of 23 items were
included in the questionnaire form. Except for the
descriptive information form, all items were scored
on a 5-point Likert type.

Statistical Analysis: After the data obtained were
coded into the IBM SPSS program, descriptive sta-
tistics, Chi-square test for determining significant
differences between variables, Pearson correlation
analysis for determining relationships, and searching
for information on cancer from the Internet. Multiple
linear regression analyses were used to evaluate the
predictors of intention. Whether the data satisfied
the normality condition was examined with skew-
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ness and kurtosis values, and all values met the crite-
ria*? of being between £2. Before the multiple linear
regression analysis, in order to determine whether
there is multi-collinearity in the data pattern, the
binary correlations for the three regression models
were less than 0.80, the tolerance values were great-
er than 0.20, the variance inflation factor was less
than 10, and the highest Condition Index value was
determined to be less than 30.”?* Durbin-Watson
(DW=1.837) coefficient values were 1.5-2.5, and no
autocorrelation problem existed between variables.”
There were no extreme/outlier values.” It was deter-
mined that the scales' Cronbach Alpha internal con-
sistency coefficients took a value between 0.951 and
0.714.
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RESULTS

It was seen that 95% of the patients evaluated the
quality of the health service provided as excellent,
and 91.7% were satisfied with the service provided
(Table 1). In addition, it was determined that there
was no statistical difference between females and
males in terms of the quality of health services pro-
vided (¥*=0.361, p>0.05) and satisfaction levels
from these services (3°=0.399, p>0.05). Similarly,
there was no statistical difference between patients
aged <50 years and >51 years in terms of satisfac-
tion levels (x*=0.024, p>0.05) from the services pro-
vided.

Table 1. Difference analysis of quality of health services provided and satisfaction of health services provided.

Quality of health ser- Satisfaction of health
vices provided services provided
Deficient Perfect p Dissatisfied Satisfied p
Gender Female 6(2.5) 134(55.8) 0,562 13(5.4) 127(52.9) 0.639
Male 6(2.5) 94(39.2) 7(2.9) 93(38.8)
<50 2(0.8) 122(50.8) 10(4.2) 10(4.2)
Age >51 10(4.2) 106(44.2) 114(475)  106(44.2) 0876

Notes N=240: (%).

Whereas 65% of the patients requested detailed in-
formation about their disease and wanted to decide
their disease in this context, 19.6% of them wanted
limited information about their disease and left the
decision to their doctors. As a result, only 15.4% of
patients wanted to receive positive information
about their disease (Table 2). It was determined that
there was no statistical difference between females
and males (y’=3.742, p>0.05) and patients <50 years
and >51 years (x*=4.560, p>0.05) in terms of the
type of information requested.

Table 3 compares female and male patients <50
years and >51 years of age according to the patient's
intention to search for information about the disease
on the Internet and the factors affecting this inten-
tion. There was a statistically significant difference

Table 2. Difference analysis of information request.

between males and females regarding their attitudes
towards searching for information about the disease
on the Internet (t=-2.673, p<0.01). Accordingly,
males (x=2.84+0.97) exhibited more positive atti-
tudes than females (X=2.53+0.86) in terms of their
attitudes towards searching for information on the
Internet about the disease. On the other hand, no
statistically significant difference was found be-
tween males and females in terms of other factors
(p>0.05). Similarly, when the age variable was taken
into account, no statistically significant difference
was found between patients aged <50 years and >51
years in terms of the intention to seek information
about the disease and the factors affecting this inten-
tion (p>0.05).

Gender Age
Female Male <50 >51
I want all the information about my disease and want to f 98 58 84 72
reach a decision. % 40.8% 24.2% 35% 30%
I just want to receive positive information about my f 18 19 22 15
disease. % 7.5% 7,9% 9.2% 6.3%
I only want limited information and would prefer the f 24 23 18 29
doctor to decide. % 10.0% 9,6% 7.5% 12.1%
p 0.154 0.102

492



Arastirma Makalesi (Research Article)

Table 3. Difference analysis of variables.
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Facilitatin Information Information Usage intention
. Attitude critating source quali- source sage intentio
Variables conditions oy ers of Internet
ty accessibility
n t p t t p t p t p
Gen- Fe- 140
d male -2.673  0.008 -1.264 0.208 0.237 0.813 1.397 0.164 -0.049 0.961
er
Male 100
<50 124
Age >51 116 -1.863 0.064 -0.462 0.645 0.558 0.577 1945 0.053 0.815 0.416

When Table 4 was examined, a mediate level statis-
tically significant relationship was detected between
the intention to seek information about the disease
from the Internet and attitude (r=0.562, p<0.01),
facilitating conditions (r=0.446, p<0.01), and ISA
(r=0.410, p <0.01). Additionally, a low-level statisti-
cally significant relationship was determined be-
tween the intention to seek information about the
disease and ISQ (r=0.290, p<0.01).

Table 4. Correlations between variables.

The stepwise regression method was used to deter-
mine the variables that significantly contribute to
predicting the intention to search for information
about the disease and the contribution of each of
these variables to the total variance explained. At the
end of the three models put forward by applying this
method, the total variance ratio of the intention to
search for online information was reached (Table 5).

. Facilitating Information Information source Usage intention
Variables ] . s
conditions source quality accessibility of Internet
Attitude r 0.510" 0,257: 0.191: 0.562:
Facilitating conditions T 1 0.218 0.327 0.446
g’lformatlon source quali- 1 0.139" 0.290™
I!1f‘o§~mation source acces- 1 0410
sibility
Notes: n=240; **: p< 0.01; *: p<0.05.
Table 5. Regression analysis results on predictors of usage intention of the Internet.
Model Factors B Std. Error B t p
1 (Constant) 1.471 0.173 8.484 0.000
Attitude 0.646 0.062 0.562 10.479 0.000
(Constant) -0.084 0.298 -0.281 0.779
2 Attitude 0.577 0.058 0.502 9.885 0.000
Information source accessibility 0.486 0.078 0.315 6.198 0.000
(Constant) -0.414 0.324 -1.280 0.202
3 Attitude 0.542 0.059 0.471 9.119 0.000
Information source accessibility 0.468 0.078 0.303 6.002 0.000
Information source quality 0.159 0.064 0.127 2.482 0.014

Dependent Variable: Usage intention of internet

Model 1: F=109.799"", R*=0.316  ,4R*=0.313
Model 2: F= 82.740", R*= 0411  ,4R>=0.406
Model 3: F= 58.414", R*= 0426  ,4R*=0.419

"p<.01
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Three significant models were obtained as a result of
stepwise regression analysis. It was determined that
the attitude factor included in the regression equa-
tion in the first model explained 31.3% of the usage
intention of Internet variance (F=109.799, p<0.01.
ade2:0.313). In other words, the strongest predictor
of usage intention of the Internet was determined as
an attitude factor. In the second regression model,
the ISA factor was added to the model after the atti-
tude factor, and the usage intention of Internet ex-
plained variance increased from 31.3% to 40.6%
with the addition of this variable to the model
(F=82.740, p<0.01, ,;#R*=0.406). In this context, the
ISA factor contributes 9.3% to the variance ex-
plained. In the third regression model, besides the
attitude and ISA factors, the ISQ factor was added to
the model, and it was determined that these factors
explained 41.9% of the usage intention of Internet
total variance (F=58.414, p<0.01, adJ-R2=O.419). 1SQ,
the last factor added to the model, contributed 1.3%
to the explained variance. Furthermore, the effect of
each factor on the model was significant, and Beta
values were positive. The obtained findings showed
that as attitude, ISA, and ISQ scores increase, usage
intention of Internet score will also increase.

DISCUSSION AND CONCLUSION

In this research, we determined the effects of atti-
tude, facilitating conditions, ISQ, and ISA on the
intention to seek information about the disease from
the Internet.

It was determined that the participants received
chemotherapy treatment for fourteen different cancer
types. The three most common cancer types were
breast cancer 36.25%, lung cancer 14.58%, and co-
lon cancer 12.8%. In this context, breast cancer in
females and lung cancer in males are the most com-
mon cancer types, and this situation is consistent
with Tiirkiye’s most common cancer types.” It was
determined that the participants' quality of the health
services offered and their satisfaction with these
services did not differ depending on gender and age.
Again, although there was no difference in gender
and age, it was seen that patients wanted to have
detailed information about their health status and a
say in the decisions to be taken in this context. Fi-
nally, it could be stated that the participants’ atti-
tudes towards information-seeking behaviour on the
Internet differ in favour of males; in other words,
males exhibited a relatively more positive attitude.
However, the participants’ intentions to search for
information on the Internet and other factors affect-
ing these intentions did not differ depending on gen-
der and age. In light of the explanations, it has been
determined that the research participants have simi-
lar characteristics, especially in the health services
provided and their tendency to seek health infor-
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mation.

The findings revealed a positive relationship be-
tween the intention to search for information about
the disease from the Internet and attitude, facilitating
conditions, ISA, and ISQ. As a result of the stepwise
regression analysis performed in this context, three
models were obtained, and it was determined that
the model with the highest explained variance rate
was the third model. According to Model 3, attitude,
ISA, and ISQ tended to increase participants' Inter-
net use intention to obtain cancer information. In
contrast, facilitating conditions were not included in
the model.

The findings reveal that attitude towards technology
plays an essential role in participants' intention to
use the Internet to search for cancer information.
Attitude is a critical determinant of intention.”’” In a
study conducted with a sample of HIV patients, it
was reported that the attitude factor significantly
affects disease-related Internet use intention.” Mayer
et al. state that the Internet has become essential for
exchanging cancer information and support.'* In this
context, it is predicted that patients with a positive
attitude towards the effects and benefits of online
information resources will be more likely to use the
Internet to access information. For this reason, it is
crucial to inform and guide patients about the im-
portance of Internet-based information to increase
Internet use related to these diseases/health condi-
tions.

Information resource availability is the second
strongest predictor of the intention to search for in-
formation about the disease online. In other words,
the positive effect of ISA on the information-seeking
intentions of the patients is supported. Previous stud-
ies have revealed that ISA has a significant impact
on Internet use/intent to use the Internet to search for
health information.”?**® The results obtained in this
research supported the results of previous studies.
This may mean that cancer patients need tools like
the Internet and digital equipment for information-
seeking intentions and behaviours.” Access to a
sufficient number of information resources, such as
technical support, online tutorials, and promotions
on health-related topics/concepts, which may be
necessary to support the information-seeking experi-
ence of cancer patients, is crucial to improve the
intention to search for information on disease/health
from the Internet.

The positive effect of the ISQ on the information-
seeking intentions of the patients is another im-
portant finding of the research. This finding supports
Leung’s study, which revealed that Internet use is
positively associated with the quality of online
health information.” ISQ is related to relevant web-
sites' availability, ease of use, and reliability.'**
Similarly, Lwoga et al. state that health-related web-
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sites should be simple, user-friendly, and easy to
use.” For this reason, considering the potential of
directing users, it is crucial that Internet resources
related to cancer contain accurate and reliable infor-
mation about the subject sought. Consistent and reli-
able interaction between the Internet information
provider and the patient can allow the resource to be
designed according to the information patients need
and increase its use.

In conclusion, information sources are differentiated
due to technological developments, and access to
these sources is diversified. These developments
also place changes in health systems, placing more
responsibility on patients to participate actively in
decision-making and disease management.'* The
present research revealed the effects of three main
factors (attitude, ISA, and ISQ) as determinants of
information-seeking behaviours of cancer patients
on the Internet. In this context, it guides understand-
ing and successfully managing the information-
seeking behaviours of today's cancer patients. It also
expands the literature on patients' information-
seeking behaviours and the factors affecting these
behaviours. However, it is possible to state that the
study’s findings should be evaluated within the
framework of certain limitations. As Lwoga et al.
stated, advanced-stage patients who could provide
crucial information on the subject could be excluded
from this research.” However, research data were
limited to cancer patients receiving chemotherapy
treatment in a public hospital. Therefore, it is impos-
sible to predict whether similar patterns will be ob-
served in a larger cancer patient group or individuals
living with different diseases and how information
needs, or behaviours will change over time. In this
context, conducting longitudinal and/or mixed-
method studies is recommended to provide a deep
definition and explanation of the research context.
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ABSTRACT

Objective: Prostate cancer (PCa) is characterised by
dysregulated lipid metabolism. PCa cells store lipids as
lipid droplets and use them to facilitate proliferation and
growth. In this study, we aim to investigate the expression
levels of PLA2G7, UCP2 and NEDDA4L proteins, which
are involved in lipid droplet metabolism, in PC3
(advanced metastatic) and DU145 (intermediate metastat-
ic) PCa cells.

Materials and Methods: DU145 and PC3 cells were
cultured in a high-glucose DMEM medium containing
10% FBS, 1% penicillin-streptomycin, and 1% non-
essential amino acid. The expression levels of PLA2G7,
UCP2, and NEDDA4L protein were assessed with ELISA
assay.

Results: There was no significant difference in the protein
level of PLA2G7 between the PC3 and DU145 cells
(p>0.05), while the protein level of UCP2 increased in the
PC3 cell line significantly (p<0.05). The protein level of
NEDDA4L decreased significantly in the DU145 cell line
when compared to the PC3 cell line (p<0.05).
Conclusions: As a result of this study, the UCP2 gene
might play a role in the progression of prostate cancer, and
there could be a relationship between NEDD4L and cell
proliferation control.

Keywords: Lipid droplet, NEDD4L, PLA2G7, Prostate
cancer, UCP2
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Amacg: Prostat kanseri (PCa) diizensiz lipid metabolizmasi
ile karakterize edilen bir kanserdir. PCa hiicrelerinin; lipit-
leri lipid damlaciklar1 seklinde depoladig1 ayrica prolife-
rasyon ve bllyiimeyi kolaylagtirmak amaciyla membran
sentezi i¢in yapitasi olarak kullandigi gdzlemlenmistir. Bu
calismada amacimiz PC3 ve DU145 prostat kanseri hiicre
hatlarinda lipid damlacik metabolizmasinda goérev alan
PLA2G7, UCP2 ve NEDDAL proteinlerinin ekspresyon
seviyelerini incelemektir.

Materyal ve Metot: Prostat kanseri hiicre hatlar1 orta
seviye metastatik DU145 ve ileri metastatik PC3 %10
FBS, %1 penisilin-streptomisin, %1 non-esansiyel amino-
asit iceren yiiksek glukoz DMEM besi yerinde gogaltilmis-
tir. Daha sonra PLA2G7, UCP2 ve NEDDA4L proteinleri-
nin ekspresyon diizeyleri ELISA testi ile incelenmistir.
Bulgular: Bu c¢alismada, PC3 ve DU145 hiicrelerinde
PLA2G7 protein seviyeleri agisindan anlamli bir fark ol-
madig1 (p>0,05) ancak UCP2 protein seviyelerinin PC3
hiicrelerinde anlamli  derecede arttig1  gosterilmistir
(p<0,05). Bunun aksine NEDDA4L protein seviyeleri
DUI145 hiicre hattinda anlamli derecede diismiistiir
(p<0,05).

Sonug: Calismanin sonucunda, UCP2'nin prostat kanseri-
nin ilerlemesinde rolii ve NEDDAL ile hiicre proliferasyo-
nu kontrolii ile arasinda bir iligki olabilir.
Anahtar Kelimeler: Lipid damlacigi,
PLA2G?7, Prostat kanseri, UCP2
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INTRODUCTION

PCa is a slow-growing and hormone-dependent can-
cer. It uses lipid oxidation for energy.' Normal cells
can organise intracellular lipid levels by regulating
lipid uptake of synthesis and degradation. In con-
trast, cancer cells can get more lipids and raise lipid
synthesis owing to increased energy demand. When
cellular lipids are in excess amount, they can be con-
verted to triglycerides and cholesterol esters in the
ER and stored as lipid droplets (LD). Lipids stored
in LD are broken down to meet the cell's energy
needs in starvation.” LD controls both the uptake of
lipids and their use in response to cellular needs.’
There are genes involved in the regulation of these
processes. In this study, PLA2G7, UCP2 and
NEDDAL genes that play a role in the regulation of
these processes were examined. Phospholipase A2
Group 7 (PLA2G7), a 45 kDa monomeric protein, is
also named lipoprotein-associated phospholipase
A2 (LpPLA2) because two-thirds of the enzyme
circulates in theplasma bound to LDLs and the
remaining is associated with HDLs and other lipo-
proteins.*PLA2G7 contributes to creating the pool of
free fatty acids required for LD synthesis.” Uncou-
pling Proteins (UCPs) are proteins belonging to the
carrier family SLC25 (The solutioncarrier family
25) located in the mitochondrial inner membrane.®
They dissipate oxidationenergy in the form of heat
by functioning as separating oxidative phosphoryla-
tion from ATPproduction. Uncoupling Protein 2
(UCP2) is a member of UCPs and plays a role in
LDformation due to its relation with fatty acid
synthase (FASN). FASN is responsible for LD
accumulation in the cell.” In addition, it is known
that inhibition of UCP-2 leads to down-regulation
of FASN. So, UCP-2 is thought to have essential
roles in LD formation.”

Neural precursor cells expressed developmentally
downregulated gene 4-like (NEDD4L) is an E3
ubiquitin ligase regulating ubiquitination and protein
degradation.® Spartin protein, which is involved in
the turnover of LD and disruption of the epidermal
growth factor receptor, interacts with NEDD4L and
organises lipid droplet metabolism.’

The study aims to show the relationship of these
proteins with increased metastasis potential by
showing the expression levels of PLA2G7, UCP2
and NEDDA4L proteins, which are involved in LD
metabolism in PC3 and DU145 prostate cancer cell
lines.

MATERIALS AND METHODS

Ethics Committee Approval: Ethics committee ap-
proval is not required for studies to be conducted on
commercially available human cadavers, cadaver
parts and other biological materials. Since a com-
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mercially available cell line was used in our study,
ethics committee approval was not required.

Culture of Cells: The human prostate carcinoma
cell line PC3 and DUI145 were obtained from
Mugla Sitki Kogman University Research Labor-
atories Center Coordinators andYeditepe Universi-
ty Department of Genetics and Bioengineering, re-
spectively. Cells were cultured in high glucose
DMEM containing 10% FBS, 1% penicillin-
streptomycin and 1% non-essential amino acid (L-
glutamine) and were passaged when they reached 80-
90% confluency.

Cell Lysate Preparation: Firstly, the medium in the
flask was removed and washed with PBS. Then, the
collected trypsinised cells were centrifuged at 1000
rpm at +4 °C for 5 minutes and later on, the superna-
tant was removed. After that, the cells were kept at -
80°C for 5 minutes andat 37°C for 5 minutes, re-
spectively. This process was repeated 3 times. Final-
ly, the bursted cellmixture was centrifuged at 1500
rpm for 10 min at +4 °C. The supernatant was col-
lected in aneppendorf tube, and the ELISA protocol
was applied.

Elisa Test: For ELISA experiments, the NEDD4L
ELISA kit (ShanghaiCoon Koon Biotech Co., Ltd.,
20522), UCP2 ELISA kit (ShanghaiCoon Koon Bio-
tech Co., Ltd., 13901), and Lipoprotein-associated
phospholipase =~ A2  (Lp-PLA2) ELISA Kkits
(ShanghaiCoon Koon Biotech Co., Ltd., 12314)
were used.

While applying the ELISA protocol, 50uL standard
solution, 10 pL of sample and 40 pL of sample dilu-
ent were added to the wells, respectively. They were
incubated at 37°C for 60 minutes. After incubation,
chromogen A and chromogen B solutions were added
and incubatedagain at 37°C for 15 minutes. Finally,
50 uL of stop solution was added, and the measure-
ment was made at 450 nm absorbance in the Epoch
Reader Spectrophotometer device.

Statistical Analysis: GraphPad Prism 9 program was
used for statistical analysis. Comparisonswere made
using the unpaired t-test. The significance level was
accepted as p<0.05.

RESULTS

ELISA tests were used to determine the level of each
protein (PLA2G7, UCP2 and NEDD4L)in PC3 and
DU145 prostate cancer cells. The expression level of
PLA2G7 protein was found to be 2,18 ng/mL in the
PC3 cell line, while it was 3,11 ng/mL in the DU145
cell line. There was no statistically significant differ-
ence in PLA2G7 level between the two cell lines
(p>0.05)(Figure 1).

The expression level of protein UCP2 was found to
be 221,3 pg/mL in the PC3 cell line, whileit was
39,3 pg/mL in the DU145 cell line. It was deter-
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Figure 1. The expression level of PLA2G7 protein in DU145 and PC3 cells (ns:p> 0.05).

mined that the expression level of UCP2protein was  DISCUSSION AND CONCLUSION
higher in PC-3 cells than in DU145 cells (p<0.05)  Cancer cells require adaptation across multiple met-
(Figure 2). abolic processes to provide the energy needed for
The expression level of NEDD4L protein was found  their enhanced rate of proliferation. Irregularity in
to be 0,76 ng/mL in the PC3 cell line, whileit was 1,4  lipid metabolism is one of the metabolic changes in
ng/mL and was found in the DU145 cell line. The cancer.'” These changes are involved in several
expression level of NEDD4L protein was found to  mechanisms, including LD accumulation, increased
be higher in DU145 cells than in PC3 cells (p<0.05) lipid uptake, de novo lipid synthesis, and regulation
(Figure 3). of lipolysis. LD is involved in the proliferation,
growth and stress response of cancer cells ''. Lipid

3 3k

Neddd4L Protein Level (ng/ml)

UCP2 Protein Level (pg/ml)

Dul4ds Pc3 Duil45 Pe3
Figure 2. The expression level of UCP2 protein in Figure 3. The expression level of
DU145 and PC3 cells (***: p< 0.001). NEDDA4L protein in DU145 and PC3

cells (*: p< 0.05).
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accumulation in LD is a hallmark of prostate cancer
cells.'” In this study, the expression levels of
PLA2G7, UCP2 and NEDDA4L proteins were inves-
tigated.

Lipoprotein-associated phospholipase A2, or platelet
-activating factor (PAF), contributes to thecreation
of the pool of free fatty acids required for LD syn-
thesis.” Scientific research on this subject has shown
that LD causes tumour development in tumours such
as breast cancer, ovariancancer and multiple myelo-
ma."> The expression of PLA2G?7 is related to hor-
mone receptor negativity and poor prognosis, espe-
cially in metastatic breast cancer. It has been shown
to support metastasis and invasion, as well as its role
in the regulation of epithelial-mesenchymaltransition
(EMT) in breast cancer. Also, inhibition of PLA2G7
expression resulted inreduced vimentin expression,
enhanced E-cadherin expression, and reduced cell
invasion.'*  Substrate hydrolysis catalysed by
PLA2G7 also generates platelet-activating factor
(lysoPAF)/lyso phosphatidylcholine (lysoPC) and
oxidised fatty acids. Stafforini et al. have reported
that PLA2G7 has pro-inflammatory and pro-
oxidative activities.'> In addition, it contributes to
the formation of the pool of free fatty acids needed
for LD synthesis.” Vainio et al. indicated that
PLA2G?7 is a new biomarker in 50% of primary pros-
tate cancers and 70% ofmetastatic prostate cancers. It
has also been associated with aggressive prostate
cancer.'® Benliet al. found higher PLA2G7 activity
in prostate cancer patients than in the control
group.” Kispert reported that increased PLA2G7
expression reduces the motility of tumour cells.'” In
our study, it was found that the expression level of
PLA2G?7 protein was lower in the PC3 celllinet than
in the DU145 cell lines, but it was not statistically
significant (p>0.05).

UCP2 is a mitochondrial transporter that is associat-
ed with the changes in cell proliferation '® Recent
advances in cellular glucose and lipid metabolism
research described UCP2 as an important regulator
of cellular fuel utilisation and lipid metabolism.’
Pecqueur et al. showed that the inactivation of UCP2
caused a decrease in mitochondrial fatty acid oxida-
tion and an increase in glucose metabolism." Es-
teves et al. demonstrated that targeting mitochondri-
al function through UCP2 could reverse reprogram-
ming, leading to a return toward less glycolysis and
higher oxidative phosphorylation capacity.”’ In the
research by Burch et al., higher UCP2 expression
levels were found in non-malignant RC77N/E and
malignant RC77T/E cells from prostate adenocarci-
noma cells. As a result of RT-PCR sequencing and
Western Blotanalysis, the expression level of UCP2
protein was found to be considerably increased in
malignant RC77T/E cells compared to non-
malignant RC77N/E cells.”' In our study, it was de-

Deniz Atakol ve ark. (et al.)

termined that the level of UCP2 in PC3 cells was
higher than in DU145 cells (p<0.05). Increased
UCP2 level suggests that it might promote tumour
growth and metastasis in prostate cancer. In addition,
these results show that this protein can be used as a
potential new drug targetand biomarker.

NEDDAL is an E3 ubiquitin ligase that has been
reported to attend cellular procedures by regulating
substrate ubiquitination and protein degradation.®
Until today, many E3 ubiquitin ligases, including
NEDDA4L, were identified as the regulators of lipid
mechanism.” In the studyby Hooper et al., spartin
protein, which is involved in the turnover of lipid
droplets and disruption of the epidermal growth factor
receptor, has been shown to interact with E3 ubiquitin
ligases belonging to the NEDD4 family.” In addi-
tion, in the study by Alberts et al., it has beenreported
that spartin activates NEDD4 family ligases for the
ubiquitination and degradation oflipid droplet pro-
teins like adipophilin.’ Hu et al. evaluated radical
prostatectomy (RP) samples from 56 patients with
clinically localised PCa and benign prostatic hyper-
plasia (BPH) samplesfrom 31 patients in terms of
NEDDA4L expression. They reported that NEDDAL is
considerablydecreased in PCa in comparison with
benign prostate tissue. In the same study, 86% of
cancers with a Gleason score >8 had negative
NEDDA4L expression.” In our research, it was deter-
minedthat the expression level of NEDD4L protein
in DU145 cells was higher than in PC3 cells
(p<0.05). These results show that regulation of
NEDDA4L expression may play a role in the develop-
ment of prostate cancers.

In conclusion, it was aimed to show the expression
levels of PLA2G7, UCP2 and NEDDA4L proteins,
which are involved in LD formation and storage in
prostate cancer. It was determinedthat the expression
level of PLA2G7 protein did not have a statistically
significant difference. Therefore, further research is
needed in the PLA2G7. It was determined that the
expression level of UCP2 protein in PC3 cells was
higher than in DU145 cells. As the expression level
of UCP2 protein increases in association with ad-
vanced tumour aggressiveness, examination of se-
rum UCP2 protein can inform clinicians about dis-
ease progression. It can be thought that UCP2 pro-
tein might support the progression of the disease in
prostate cancer and could also betherapeutic in tar-
geted therapies against altered tumour metabolism.
In addition, the expression level of NEDDA4L pro-
tein in DU145 cells was higher than in PC3
cells. The decreased expression level of NEDD4L
protein in PCa, especially in more aggressive cells,
suggests a relationship between the control of cell
proliferation and the NEDDA4L protein. The expres-
sionlevel of NEDD4L protein might be a prognostic
marker for prostate cancer development. Detailed
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investigations should be conducted to comprehend
the role of NEDDA4L in tumorigenesis better. A bet-
ter understanding of NEDD4L's involvement in
prostate cancer progression could provide more ef-
fective clinical therapy.
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ABSTRACT

Objective: Lack of physical activity, sleep problems and
nomophobia are serious problems in adults. This study
aimed to investigate the relationship between nomophobia
with physical activity and sleep quality in non-frail older
adults living in the community.

Materials and Methods: The participants' fragility status
was determined using the "Tilburg Frailty Indicator Sur-
vey," while nomophobia levels were assessed with the
"Nomophobia Questionnaire," physical activity levels
were measured using the "International Physical Activity
Questionnaire-Short Form," and sleep quality was evaluat-
ed with the "Pittsburgh Sleep Quality Index (PSQI).
Results: A total of 158 participants, 73 (46.8%) male and
85 (53.2%) female, were included in the study. While 5
(3.2%) of the participants were not nomophobic, 153
(96.8%) had nomophobia. 29 (18.4%) of the participants
had no sleep problems, and 129 (81.6%) had sleep prob-
lems. As a result of the analysis, a weak negative correla-
tion (r: -0.338, p<0.001) was found between physical ac-
tivity and nomophobia. A positive and negligible correla-
tion was observed between use of sleep medication, day-
time dysfunction sub-scales, total PSQI scores and nomo-
phobia (1:0.167-r:0.193, p<0.05).

Conclusions: It was determined that as nomophobia in-
creased in non-frail adult people, their physical activity
levels decreased, and their sleep quality was negatively
affected.

Keywords: Physical activity, non-frail adult, mobile
phone addiction, sleep quality
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Amag: Yash bireylerde fiziksel aktivite eksikligi, uyku
problemleri ve nomofobi ciddi sorunlardir. Bu c¢aligmada
toplum iginde yasayan kirilgan olmayan yaglilarda nomo-
fobinin fiziksel aktivite ve uyku kalitesi ile iliskisinin aras-
tirtlmas1 amaglanmigstir.

Materyal ve Metot: Katilimcilarin kirilganlik durumlarimi
belirlemek amaciyla "Tilburg Kirilganlik Gostergesi An-
keti" kullanilirken, nomofobi diizeyleri "Nomofobi Anke-
ti" ile, fiziksel aktivite diizeyleri "Uluslararas1 Fiziksel
Aktivite Anketi-Kisa Formu " ile ve uyku kalitesi ise
"Pittsburgh Uyku Kalitesi Indeksi (PUKI)" ile degerlendi-
rildi.

Bulgular: Calismaya 73 (%46,8) erkek ve 85 (%53.2)
kadin olmak iizere toplam 158 katilimci dahil edildi. Kati-
limcilarin 153" (%96,8) nomofobik iken, 5'i (%3,2) no-
mofobi yasamamaktaydi. Katilimcilarm 29'u (%18,4)
uyku problemleri yasamazken, 129'u (%81,6) uyku prob-
lemleri yasiyordu. Yapilan analiz sonucunda, fiziksel akti-
vite ile nomofobi arasinda negatif yonli zayif bir iligki (r:
-0,338, p<0,001) bulundu. Ayni zamanda, uyku ilac1 kulla-
nimi, giindiiz islevselligi alt dl¢ekleri, toplam PUKI puan-
lart ile nomofobi arasinda pozitif ve ihmal edilebilir bir
iliski gozlendi (1:0,167-1:0,193, p<0,05).

Sonug: Sonug olarak, kirilgan olmayan erigkin bireylerde
nomofobi arttik¢a, fiziksel aktivite diizeyleri azalmakta ve
uyku kaliteleri olumsuz etkilenmektedir.

Anahtar Kelimeler: Fiziksel aktivite, kirllgan olmayan
yasli bireyler, mobil telefon bagimliligi, uyku kalitesi
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INTRODUCTION

In recent years, determining adult individuals who
are frail or have the risk of frailty and developing
appropriate treatment and approach methods for
them have been one of the basic issues of geriatrics.
Frailty is defined as a syndrome covering dysfunc-
tion of immunity, endocrine, stress, and energy regu-
lation systems and is characterised by a decrease in
individuals’ strength, endurance, and physiological
functions.' All these lead to an increase in individu-
als’ risk of falling and getting injured and a decrease
in their physical activity levels.”

For frail adult individuals, their mobile phones have
an important place in establishing communication
with their environment. Research has shown that
older adults use their mobile phones more to estab-
lish communication with their family members,
peers, and caregivers, meet their needs, and maintain
their social interaction.* Although it provides an
advantage from a social perspective, excessive use
of technology can sometimes bring pathological
consequences. “Nomophobia” is one of these patho-
logical consequences. Nomophobia is the total nerv-
ousness, anxiety, and restlessness symptoms dis-
played by individuals separated from their mobile
phones.” Although recent research has demonstrated
that university students are the population most af-
fected by nomophobia, this situation also affects the
elderly.®” These situations that can be solved indi-
vidually in the young population bring along the fear
of losing communication in the adult when com-
bined with the medico-social problems caused by
advanced age.® In individuals who socialise through
their mobile phones, a decrease in physical activity
appears inevitable.” This digital disorder leads to
psychological, behavioral, and cognitive diseases
that cause an inactive lifestyle, obesity, and insom-
nia.'” Sleep quality is rather important for better
cognitive and emotional functions. Overusing
smartphones has been listed among the factors that
negatively affect sleep.'’ Only a few studies have
examined the relationship between nomophobia and
insomnia, but these studies have been conducted on
young adults.'"'?

Although nomophobia has been examined in young
individuals, its impact on the elderly is unknown.
Therefore, this study aims to investigate the associa-
tion between nomophobia and physical activity and
sleep quality among non-frail elderly adults. Accord-
ing to our hypothesis, an increase in nomophobia
levels will be correlated with a decrease in physical
activity levels and a negative impact on sleep quali-
ty.

MATERIALS AND METHODS

Ethics Committee Approval: The study was ap-
proved by the KTO Karatay University Faculty of
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Medicine Non-Pharmaceutical and Medical Device
Studies Ethics Committee (Date: 17.06.2022, deci-
sion no: 2022/051). Informed consent was obtained
from the participants before the study, and the Dec-
laration of Helsinki was complied with at all stages
of the study.

Study design and participants: The study was con-
ducted with non-frail adult volunteers aged 65 and
overusing smartphones between June and July 2022.
The study’s data were collected through Google
Forms, which is an effective method of data collec-
tion, and the participants were community-dwelling
individuals.

The study sample was calculated using G*Power
(Version 3.0.10; Franz Foul, Universitat Kiel, Ger-
many). As a result of the power analysis, the sample
size was calculated as at least 156 individuals in
each group, with a Type I error of 0.05 and a power
of 85%. Two hundred eighteen people participated
in the study, but 60 older adults got more than 5
points from the Tilburg Frailty Indicator (TFI) ques-
tionnaire. So, 158 non-frail older adults formed the
sample of the study.

The study’s inclusion criteria were being over 65
years old, living in a community, getting less than 5
points on TFI questionnaire, and wusing a
smartphone. The study's exclusion criteria were liv-
ing in a nursing home, having any problem that pre-
vents physical activity, and having any diagnosed
sleep problem.

Sociodemographic Data Form: Sociodemographic
and clinical characteristics of the participants, such
as age, marital status, living environment, number of
children, chronic diseases, education level and the
type of phone (smartphone or not), were questioned.
The Tilburg Frailty Indicator Questionnaire: The
Tilburg Frailty Indicator questionnaire was used for
assessing multidimensional frailty among communi-
ty-dwelling older people. The scale has Turkish va-
lidity and reliability." It is a 25-item scale including
two parts. While ten questions in the first part exam-
ine chronic diseases and sociodemographic charac-
teristics, 15 questions in the second part examine
frailty's physical, psychological, and social compo-
nents. Scoring on the scale is over 15 points, and a
score of 5 and above is considered frailty."
Nomophobia Questionnaire: A 7-point Likert-type
Nomophobia scale consisting of 20 questions devel-
oped by Yildirim and Correia '* was used to evaluate
the nomophobia levels of the participants. The scale
consists of four sub-dimensions: "not being able to
communicate", "losing connectedness", "not being
able to access information", and "giving up conven-
ience". The value of “1” on the scale represents the
statement of “strongly disagree”, and the value of
“7” represents the statement of “strongly agree”. The
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nomophobia levels of the participants are calculated
by taking the sum of the scores obtained from the
scale. It is accepted that those with a total score of
less than 20 do not have nomophobia, those with a
score between 21 and 59 have mild nomophobia,
those with a score between 60 and 99 are considered
moderate, and those with a score between 100 and
140 have extreme nomophobia.

International Physical Activity Questionnaire —
Short Form: The International Physical Activity
Questionnaire Short Form (IPAQ-SF) was used to
assess the participants’ physical activity. The Turk-
ish validity and reliability of the questionnaire was
performed by Saglam et al.'” The form consists of
seven questions that provide information about the
number of days in which the participant did high,
moderate and low-intensity activities in the last sev-
en days, the time allocated for activities and the time
spent sedentary."’

Pittsburgh Sleep Quality Index (PSQI): The Pitts-
burgh Sleep Quality Index was used to determine the
participants’ sleep quality. Agargun et al. performed
its Turkish validity and reliability.'® PSQI is a Likert
scale of 19 questions that evaluates seven sub-
parameters (subjective sleep quality, sleep latency,
sleep duration, habitual sleep efficiency, sleep dis-
turbances, use of sleep medications, and daytime
dysfunction). Scoring: 0 if it never happened, one if
it is less than once a week, two if it is 1-2 times a
week, and three if it is three or more times a week.
Although high values indicate that sleep quality is
impaired, a general score of 5 and above indicates
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that sleep quality is clinically impaired.'®

Statistical Analysis: Statistical Package for the So-
cial Sciences software version 25 (IBM Corp., Ar-
monk, NY, USA) was used to analyse the data. Kol-
mogorov-Smirnov tests were used to test the suita-
bility of the data for normal distribution. Spearman
correlation analysis was used for the data that did
not fit the normal distribution. Results were given
as mean =+ standard deviation (X + SD), number (n),
and percentage (%). The relationship between nomo-
phobia and physical activity and sleep was analysed
with the Spearman correlation test (negligible (0 -
.20), weak (0.21 -0.40), moderate (0.41-0.60), strong
(0.61-0.80), or very strong (0.81-1.00)). All statisti-
cal analyses were evaluated at a p<0.05 significance
level."

RESULTS

The study was conducted with 158 participants aged
65-87 years. All our participants were using
smartphones. 112 (70.9%) participants had a chronic
disease, and 46 (29.1%) had no chronic disease. The
mean Nomophobia value of the participants was
58.82 + 28.34. While 5 (3.2%) of the participants
were not nomophobic, 77 (48.7%) had mild, 64
(40.5%) had moderate, and 12 (7.6%) had high nom-
ophobia. The mean PSQI value of the participants
was 6.82 + 2.96. 29 (18.4%) of the participants had
no sleep problems, and 129 (81.6%) had sleep prob-
lems. The sociodemographic and clinical character-
istics of the participants are given in Table 1.

Table 1. Sociodemographic and clinical characteristics of the participants.

Characteristics Data
Age (year), X+SD 69.80 +4.24
BMI (kg/m?), X+SD 27.76 £4,25
Male 73 (46.2)
0,
Gender, n (%) Female 85 (53.8)
Chronic Disease, n (%) Egs 14162 ((2790'19))
Nomophobia scores, X+SD 58.82 +£28.34
Not 53.2)
Nomophobia levels, n (%) ﬁl)lgerate gz Eigg
High 12 (7.6)
The Tilburg Frailty Indicator Questionnaire, X+SD 3.03+£1.25
Sleep problems, n (%) I\\(I(e)s 12299 ((1881 46))
Subjective sleep quality 1.19 £ 0.58
Sleep latency 1.77 £ 0.89
Sleep duration 0.91 +0.85
Habitual sleep efficiency 0.28 +£0.54
PSQI-subscales, X=SD Sleeping disturbances 1.78 £0.78
Use of sleep medications 0.18 £0.61
Daytime dysfunction 0.72 £ 0.81
Total score 6.82 +2.96

X: mean; SD: standard deviation; BMI: body mass index; kg: kilogram; m: meter; n: number; %: percentage; PSQI:

Pittsburgh Sleep Quality Index.
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The mean IPAQ-SF value of the participants was
1043.39 + 862.81 MET.min/week. As a result of the
analysis, a negative correlation (r: -0.338, p<0.001)
was found between physical activity and nomopho-
bia. A positive and significant correlation was ob-
served between use of sleep medication, daytime
dysfunction sub-scales, total PSQI scores and nomo-
phobia (p<0.05) (Table 2).

DISCUSSION AND CONCLUSION

In the study, the relationship of nomophobia with
physical activity and sleep quality in non-frail elder-
ly living in the community was examined, and nom-
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" p<0.05; " p<0.001, PSQI: Pittsburgh Sleep Quality Index.
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ophobia was detected in most adults. In addition, a
negative relationship was found between nomopho-
bia and physical activity level and sleep quality, and
it was concluded that as nomophobia increased,
physical activity decreased. In the case of nomopho-
bia, individuals tend to limit their physical activity
due to excessive phone use.

The decrease in physical capacity that develops
along with ageing results in less participation of ger-
iatric individuals in social activities. It is known that
health and happiness, especially in elderly individu-
als, depend on their social and emotional relations
with family members/friends."® Especially among
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geriatric individuals, amidst the challenges brought
about by ageing, establishing human relationships
through mobile telephones is considered easier and
more accessible, and the fear of being deprived of
the mobile phone over time can lead to the develop-
ment of emotions of not reaching/being deprived of
loved ones."” Due to the developing nomophobia,
decreasing physical activity levels and functionali-
ties in daily life becomes inevitable.”” Excessive use
of smartphones leads to mental exhaustion, de-
creased physical activity levels, decreased cardio-
vascular fitness, decreased muscular mass, and in-
creased fatty tissue.’** In addition to excessive use
of smartphones, a decrease in physical activity is
observed as the level of nomophobia increases.”
However, these studies have usually been conducted
on young adults, and no study that examined the
relationship between nomophobia and physical ac-
tivity in geriatric individuals was encountered in the
literature. The present study supports the literature
related to young adults. The present study also deter-
mined that as nomophobia increased in geriatric
individuals, physical activity decreased. We believe
that in addition to the decrease in physical capacity
developing with age in geriatric individuals, making
calls through smartphones, sending and receiving
messages, downloading applications, using these
applications frequently, and spending time in the
internet environment encourage a sedentary life.
Technology can positively affect the quality of life
by reducing social isolation feelings.'® However, the
negative effects of internet use for a long time are
also known. Excessive internet use brings along
problems such as depression, anxiety, and social
isolation, as well as leading to sleep problems. '’

In the present study, it was determined that as nomo-
phobia increased in non-frail adult individuals living
in a society, their sleep quality decreased. Quality
sleep is necessary for all individuals' health and
quality of life, but it can be affected by environmen-
tal factors, general health conditions, and social life.
Today, excessive use of mobile phones is one of the
significant environmental factors that could affect
sleep quality.”* It was found that the electromagnetic
radiation emitted from mobile phones had a negative
effect on sleep electroencephalograms and prevented
melatonin secretion.” Especially nomophobic indi-
viduals may habitually use their smartphones late at
night. A decrease in sleep quality causes individuals
to feel tired all day and prevents housework, spare
time activities, and sports habits.’® Using
smartphones until late at night leads to insomnia,
and the electromagnetic waves that one is exposed to
reduce rapid eye movement sleep latency.””** Addi-
tionally, excessive use of smartphones and social
media deteriorates sleep quality and leads to sleep
problems.”*” When the literature is reviewed, it is
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seen that studies that examined the relationship be-
tween nomophobia and sleep were conducted on
young adults. In the present study, in support of the
literature, we found that, similar to young adults, an
increase in nomophobia among geriatric individuals
was associated with decreased sleep quality. We
believe that sleep quality decreased in aged individu-
als participating in our study due to the effects of the
electromagnetic field and melatonin hormone.

In conclusion, it was determined that as nomophobia
increased in non-frail adult people, their physical
activity levels decreased, and their sleep quality was
negatively affected. This study has provided valua-
ble insights into the relationship between nomopho-
bia, physical activity, and sleep quality among non-
frail older adults. The results of this study have con-
firmed our initial hypothesis that higher levels of
nomophobia are associated with decreased physical
activity levels and poorer sleep quality in this popu-
lation. The findings align with existing literature
regarding the detrimental impact of excessive tech-
nology use on health outcomes, extending this un-
derstanding to the unique context of older adults.
Additionally, identifying these associations high-
lights the importance of addressing the challenges
posed by technology dependence in geriatric care
and public health interventions.

The present study has limitations. The study’s limi-
tations are that it was not questioned how long and
when the participants used their smartphones daily,
and current chronic diseases were not included in the
analysis. Using the nomophobia measurement tool
in this study as a subjective measure implies that
participants' self-assessments might be influenced by
their judgments when evaluating their own experi-
ences. This circumstance could complicate the ob-
jective assessment of nomophobia levels. Similarly,
measurements of physical activity and sleep quality
should also be considered as relying on participants'
subjective perceptions.

To increase physical activity levels and improve
sleep quality in geriatric individuals, it is recom-
mended that social responsibility programs that will
decrease the duration of smartphone use and get
these individuals to gain fun and sustainable exer-
cise habits should be disseminated. It is also recom-
mended that the situations of geriatric individuals
living in nursing homes and society should be com-
pared in future studies. The findings of this study
carry implications for clinical practitioners working
with older adults. Clinicians should assess and ad-
dress nomophobia as a potential barrier to physical
activity engagement and sleep quality. Incorporating
questions about technology use and dependency
during routine assessments can help identify at-risk
individuals. Furthermore, the findings of this study
can guide the development of programs and policies
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to manage technology use habits and nomophobia
levels of elderly individuals.
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ABSTRACT

Objective: This study aimed to examine how patients
with obsessive-compulsive disorder perceived changes in
their symptoms during the COVID-19 pandemic and what
factors influenced those changes.

Materials and Methods: The sample of the study con-
sists of 262 individuals diagnosed with obsessive-
compulsive who were reached through social media be-
tween 08.04.2021 and 08.10.2021. A descriptive infor-
mation form and a 41-item questionnaire based on the
Padua Inventory were used to collect the data.

Results: During the pandemic, anxiety about not being
able to access cleaning products and doctors/therapists
was high in the patients who reported a rise in disease
symptoms. During the pandemic, 79% of the sample re-
ported an increase in symptoms of obsessive-compulsive
disorder.

Conclusions: It is essential to conduct regular screenings
of patients with obsessive-compulsive disorder by the
psychiatric nurses in the rehabilitation services team.
These patients should be encouraged to express their con-
cerns, and any psychological stress or distress should be
identified. When necessary, patients should be referred to
secondary care services for further assistance.

Keywords: Anxiety, COVID-19, obsessive-compulsive
disorder, padua inventory
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Amag: Bu ¢alismanin amaci, obsesif kompulsif bozuklugu
olan hastalarin COVID-19 pandemisi sirasinda semptom-
larindaki degisiklikleri nasil algiladiklarini ve bu degisik-
likleri hangi faktorlerin etkiledigini incelemektir.
Materyal ve Metot: Calismanin Srneklemini 08.04.2021-
08.10.2021 tarihleri arasinda sosyal medya araciligryla
ulagilan 262 obsesif-kompulsif tanilt birey olusturmakta-
dir. Verilerin toplanmasinda tanimlayici bilgi formu ve 41
maddelik Padua Envanteri kullanilmistir.

Bulgular: Pandemi siiresince hastalik belirtilerinde artis
oldugunu bildiren hastalarin temizlik iriinlerine ulagsama-
ma ve doktor/terapiste ulagamama kaygis1 yiiksekti. Pan-
demi sirasinda, orneklemin %79'u obsesif-kompulsif bo-
zukluk semptomlarinda artig oldugunu bildirmistir.

Sonug: Obsesif-kompulsif bozuklugu olan hastalarin reha-
bilitasyon hizmetleri ekibindeki psikiyatri hemsireleri
tarafindan diizenli olarak taranmasi dnemlidir. Bu hastalar
endisgelerini ifade etmeye tesvik edilmeli ve herhangi bir
psikolojik stres veya sikint1 tanimlanmalidir. Gerektiginde,
hastalar daha fazla yardim igin ikinci basamak saglik hiz-
metlerine yonlendirilmelidir.

Anahtar Kelimeler: Anksiyete, COVID-19, obsesif-
kompulsif bozukluk, padua envanteri
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INTRODUCTION

Changing living conditions due to COVID-19 have
led to concerns that are not limited to physical
health. Due to measures such as quarantine, closure
of national and international borders, and social iso-
lation, the economic, educational and mental health
fields have also been affected.' In particular, infect-
ed individuals, individuals with chronic diseases,
psychiatric patients, and healthcare professionals
experienced greater vulnerability to the negative
consequences of the pandemic.” People in this group
are at risk of experiencing psychological distress,
symptoms of depression, anxiety disorders and
symptoms of post-traumatic stress disorder.”* Dur-
ing the pandemic, in which more importance has
been placed on hygienic practices, individuals with
obsessive-compulsive disorder (OCD) have emerged
as a group that needs specific attention due to the
nature of the disease.’

Individuals with OCD have obsessions that affect
their functionality and compulsions that aim to neu-
tralize the strain brought on by these obsessions.® In
order to try to suppress the fear of contamination,
one of the most common obsessions, individuals
engage in ritualistic practices such as excessive hand
washing and cleaning.” It has been suggested that the
severity of symptoms of individuals with contamina-
tion-related obsessions and washing-related compul-
sions have increased during the pandemic. Although
some studies have argued that symptom severity has
grown,® there are also studies stating that it has not
changed.'™"" Moreover, the washing behaviors that
have become a ritual for these individuals, or the
desire to maintain social distance, have themselves
become part of the rules that national and interna-
tional organizations and official institutions have
standardized for protection from coronavirus.'? Con-
trary to this transformation, which could be consid-
ered as providing an opportunity, excessive expo-
sure to the media discourse about coronavirus and
concerns about not being able to obtain cleaning
products can negatively affect the mental health of
individuals.®"?

Although there are some studies on the severity or
consequences of symptoms in the international liter-
ature, no studies have addressed the relationship
between symptom severity and sociocultural factors
(access to health services, government guide-
lines).">'*

The study aimed to screen patients with OCD as to
whether they perceived their symptoms had in-
creased during the pandemic and to investigate what
factors were associated with OCD symptom severity
scores.
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MATERIALS AND METHODS

Ethics Committee Approval: The study was ap-
proved by the Sakarya University Non-
Interventional Research Ethics Committee (Date:
07/04/2021, Decision no: 267). In addition, this
study was performed according to the principles
expressed in the Declaration of Helsinki. Since the
study was related to COVID-19, scientific research
approval was also obtained from the Ministry of
Health of the Republic of Tiirkiye.

Design: The data for this descriptive-cross-sectional
study were collected online between 08.04.2021 and
08.10.2021 via Google Forms.

Participants: The study included 266 people who
were reached through their social media accounts,
diagnosed with OCD and voluntarily agreed to par-
ticipate in the study. Four people were excluded
from the study due to incomplete data. Individuals
over the age of 18 and diagnosed with OCD were
included in the study. The power analysis of the
study was carried out with G¥*POWER 3.1.9.7.
When the effect size is .694, and the alpha is .05, the
sample size is 262, and the power is .99. According
to this power level, the sample size was considered
sufficient."

Measures: In the study, Descriptive Information
Form and the 41-item Padua Inventory (PI), which
measures the distribution and severity of obsessive-
compulsive symptoms based on self-report, were
used as data collection tools. The voluntary partici-
pation of the participants in the study was confirmed
electronically.

The Descriptive Information consisted of three parts
and 24 items. The first part covered the sociodemo-
graphic characteristics of the participants, the second
covered the disease and treatment information
(medication, therapy), and the third covered state-
ments about the pandemic.

Padua Inventory (PI), which measures the distribu-
tion and severity of obsessive-compulsive symp-
toms, was developed by Sanavio in 1988 as a 60-
item original scale. It was converted into a 41-item
short form by van Oppen in 1992. It consists of five
sub-dimensions: cleaning, rumination, impulses,
control, and precision.'® The reliability and validity
study of the Turkish version of the scale was carried
out by Besiroglu et al.'” In this study, the Cronbach's
alpha reliability coefficient of the scale was found to
be .95, and the Cronbach's alpha reliability coeffi-
cients of the sub-dimensions ranged from .82 to .92.
Data Analysis: The study data were analyzed using
the IBM SPSS Statistics 25 software. The Shapiro-
Wilk test was used to determine the distribution nor-
mality of the data. In order to determine the normal
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distribution, it was accepted that the skewness and
kurtosis coefficients should be within +1 limits, and
the skewness and kurtosis indices should be within
+1.96 limits.'” Parametric tests were used in the nor-
mally distributed data set. A multiple linear regres-
sion model was used to determine pandemic-era
experiences affecting the severity of OCD symp-
toms. Six models were created between the pandem-
ic experiences and the PI total score: control, preci-
sion, impulses, rumination, and cleaning sub-
dimensions. Normality and multicollinearity as-
sumptions were assessed prior to analysis. Statistical
significance was accepted as p<0.05.

RESULTS

The mean age of the participants was 26.3443.58
(min: 19; max: 37); 91.6% were female, 88.5% were
single, and 91.6% lived in a nuclear family. While
the rate of non-working participants was 64.1%,
80.2% reported that their income level was medium.
While 13.7% of the participants reported that they
had a chronic disease (asthma, diabetes, hyperten-
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sion), 22.9% (n=60) reported that they had a mental
disorder accompanying OCD, and 3.44% (n=9) re-
ported that they had a diagnosis of multiple diseases.
A total of 53 patients were receiving psychotropic
medications and 31 were receiving psychotherapy,
and only 10 were receiving both psychotherapy and
psychotropic drugs. Therefore, only 74 of the 262
patients (about one-third) were receiving treatment.
It was found that 22.1% (n=58) of the participants
had COVID-19, and 1.1% had a history of hospitali-
zation due to COVID-19.

Table 1 shows the effects of the COVID-19 pandem-
ic on the individuals with OCD. While 64.1% of the
participants reported that they were worried about
not being able to access doctors/therapists/treatment
services adequately during the pandemic period,
74.4% reported that they did not feel safe in relation
to society's compliance with hygiene and social dis-
tancing rules. Among the participants, 79% stated
that their obsessive and compulsive symptoms in-
creased during the pandemic.

Table 1. Descriptive information about the effect of the COVID-19 pandemic on individuals with OCD.

Variables n (%)
Did you think you would have trouble obtaining cleaning/hygiene products? Yes 94 (35.9)
Have you had any concerns about not being able to access doctors/therapists/ Yes 168 (64.1)
treatment services in an adequate way?

Does society's compliance with hygiene and social distancing rules make you feel Yes 67 (25.6)
safe?

What kind of change do you think has occurred in your obsessive and compulsive Increased 207 (79.0)
symptoms during the pandemic? Not increased 55(21.0)
How do the individuals you have a close relationship with (family, friends, etc.) assess Increased 163 (62.2)
your OCD symptoms? Not increased 99 (37.8)

Table 2 shows the relationship between demograph-
ic variables and increase and not increase in OCD
symptoms in the population under study. There was
a statistically significant relationship between medi-
cal treatment and OCD symptoms, so people who do
not receive psychotropic medications have reported
an increase in OCD symptoms (17.4% vs. 82.6%) (p

value<0.05).

However, there was no statistically significant rela-
tionship between gender, marital status, education,
income status, presence of chronic disease, co-
morbid psychiatric disorders, psychotherapy and
COVID-19 with the increase and not increase in
OCD symptoms (p-value> 0.05)

Table 2. The relationship between demographic variables and increase and not increase in OCD symptoms.

Variable OCD symptoms p- value*
Increased Not Increased
n (%) n (%)

Gender Female 193 (93.2) 47 (85.5) 0.096
Male 14 (6.8) 8 (14.5)

Marital Status Single 183 (88.4) 49 (89.1) 0.887
Married 24 (11.6) 6 (10.9)

Educational status High school graduate 7(3.4) 0(0.0) 0.372
Bachelor's degree 98 (47.3) 28 (50.9)
Postgraduate (Master's;doctorate) 102 (49.3) 27 (49.1)

*Chi-square test

512



Arastirma Makalesi (Research Article)

Table 2. Continue.

Sevgi Koroglu ve ark. (et al.)

Income Status High (income more than expenses) 21 (10.1) 50.1) 0.941
Moderate (income equivalent to expense) 165 (79.7) 45 (81.8)
Low (income less than expenses) 21 (10.1) 5(9.1)

Employment Status Employed 73 (35.3) 21(38.2) 0.689
Unemployed 134 (64.7) 34 (61.8)

Presence of Yes 27 (13.0) 9(164) 0.514

Chronic Disease No 180 (87.0) 46 (83.6)

Co-Morbid Yes 46 (22.2) 12 (21.8) 0.555

Psychiatric Disorders  No 161 (77.8) 43 (78.2)

Psychotropic Yes 36 (17.4) 17 (30.9) 0.024

Medications No 171 (82.6) 38 (69.1)

Psychotherapy Yes 27 (13.0) 5(09.1) 0.426
No 180 (87.0) 50 (90.9)

Had COVID-19 Yes 41 (19.8) 17 (30.9) 0.060
No 166 (80.2) 38 (69.1)

*Chi-square test

Table 3 shows the comparison of the Padua invento-
ry sub-dimension and total scores according to in-
creased and not increased OCD symptoms. Partici-
pants who reported increased OCD symptoms were
found to be associated with the Padua inventory
total score and sub-dimensions of cleaning and con-
trol obsessions (p-value < 0.05).

Multiple regression analysis was used to evaluate
the effect of demographic, clinical and pandemic-
associated factors variables on the PI total scores.

For model 1, concerns about not being able to obtain
cleaning/hygiene products and access doctor/
therapist positively while spending 1-3 hours with
media about the pandemic negatively explain 20%
of the PI total score variance. The calculated p-
values for model 1 showed that the results were sta-
tistically significant for the concern about not being
able to obtain cleaning/hygiene products, access
doctors/therapists and spend 1-3 hours with media
about the pandemic (p<0.005) (Table 4).

Table 3. Comparison of Padua inventory sub-dimension and total scores according to increased and not in-

creased OCD symptoms.

Quantitative variable n Mean=SD p- value*

Cleaning Increased 207 24.67+9.64 0.000
Unchanged/Decreased 55 18.76+9.01

Rumination Increased 207 25.57£9.18 0.095
Unchanged/Decreased 55 23.20+10.01

Impulses Increased 207 9.67+£6.70 0.397
Unchanged/Decreased 55 8.82+6.37

Control Increased 207 18.10+8.24 0.000
Unchanged/Decreased 55 12.95+6.88

Precision Increased 207 8.65+6.37 0.023
Unchanged/Decreased 55 6.78+5.017

Total Increased 207 86.66+30.82 0.000
Unchanged/Decreased 55 70.51+25.02

*Independent sample t-test

Table 4. Multiple linear regression analysis results for the effect of experiences during the pandemic on obses-

sive-compulsive symptoms.

Dependent Independent B Stand-  Beta t p VIF F Mod- R’y  Dur-
Variable Variable ard el (p) bin
Error Wat-
son
Constant 99.93 20.64 4.84  0.000
Concern about  14.46 4.79 0.23 3.01  0.003 1.46
obtaining clean-
ing products
PI Total Concern about  14.67 4.82 0.22 3.04 0.003 1.35
Score accessing doc- 2.66  0.00 0.20 0.65
tors/therapists
Spending 1-3 - 6.73 -0.17  -230 0.022 1.37
hours with 15.52
media about the
pandemic

PI: Padua Inventory; B: Unstandardized coefficients; Beta: Standardized coefficients; VIF: Variance inflation factors; F: Anova; Rzadj:

Adjusted R-squared
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Multiple regression analysis was used to evaluate
the effect of demographic, clinical and pandemic-
associated factors variables on the cleaning sub-
dimension total scores. For model 2, concerns about
not being able to obtain cleaning/hygiene products
while receiving psychotherapy treatment and spend-
ing 1-3 hours with media about the pandemic nega-
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tively explain 20% of the cleaning sub-dimension
total score variance. The calculated p-values for
model 2 showed that the results were statistically
significant for the concern about not being able to
obtain cleaning/hygiene products, receiving psycho-
therapy treatment and spending 1-3 hours with me-
dia about the pandemic (p<0.005) (Table 5).

Table 5. Multiple linear regression analysis results for the effect of experiences during the pandemic on cleaning

sub-dimension.

Depend- Independent B Stand-  Beta t p VIF F Mod- R4 Durbin
ent Var-  Variable ard el (p) Wat-
iable Error son
Constant 32.24 6.43 5.01 0.000
Receiving -4.83 2.04 -0.17 237  0.019 1.297
psychothera-
py treatment
Cleaning Concern 5.76 1.49 0.29 3.85 0.000  1.461
sub- about obtain- 266 0000 020 135
imen- ing cleaning
sion products
Spending 1-3  -4.78  2.098 -0.17 228  0.024 1.371
hours with

media about
the pandemic

PI: Padua Inventory; B: unstandardized coefficients; Beta: standardized coefficients; VIF: variance inflation factors; F: Anova; R%adj:

adjusted R-squared

DISCUSSION AND CONCLUSION

Our study aimed to investigate demographic data
and factors affecting the perceptions of changes in
symptoms of adults with OCD during the pandemic
period. Many studies have reported that COVID-19
has increased the overall severity of symptoms, alt-
hough 79% of people diagnosed with OCD them-
selves reported that their symptoms had wors-
ened.*'*'® Also, results of a longitudinal study of
adolescents and adults with OCD found that OCD
symptoms also worsened during the pandemic.”"”
These results confirm our study's hypothesis.
Specific psychotherapy and psychotropic medica-
tions, especially serotonin reuptake inhibitors, are
the gold standard treatment for OCD.?" In our study,
individuals who received psychotropic medications
reported that they did not experience increased OCD
symptoms. While medical treatment affected the
increase in OCD symptoms, taking psychotherapy
was not effective. This may be due to the small
number of people receiving psychotherapy. While
OCD symptoms were found to worsen in non-
clinical studies,”"** were found to be unchanged in
clinical studies in which patients were followed up
regularly.'®® It is noteworthy that the worsening is
relatively low in clinical samples. According to
these data, follow-up interviews in the sample may
have made people feel more secure, making them

less anxious.”

In our study, individuals who reported an increase in
OCD symptoms had significantly higher scores on
cleaning, control and precision. Fontenelle and Mi-
guel (2020) stated that the most common obsessions
of OCD are fear of contamination and washing com-
pulsions in their study titled The Effects of COVID-
19 on the Diagnosis and Treatment of OCD. In the
study by Jelinek (2021), the negative effects of the
COVID-19 pandemic were more pronounced in peo-
ple compelled to wash. An obsession with contami-
nation can lead to a compulsion to clean.'? People
may believe that by cleaning objects or rooms in a
particular order or frequency, they can avoid or re-
cover from contamination or infection. Precision
obsessions include counting and repetitive behav-
iors. The frequent repetition of care given to patients
in the hospitals increased the need for patients to
know that they were well, causing them to perceive
taking temperature and saturation as repetitive be-
havior patterns and thus increasing OCD symp-
toms.” In accordance with the treatment protocol of
Tirkiye, regular and repeated administration of 200
mg Favipiravir doses applied as eight tablets in the
morning and evening on the first day and three tab-
lets in the morning and evening on the second-fifth
days, or the loading and maintenance doses of other
drugs used, may also cause the patient to experience
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an increase in OCD symptoms related to counting.*®
According to other important findings obtained in
our study, there was no statistically significant rela-
tionship between "gender, marital status, education
status, income status, presence of chronic disease, co
-morbid psychiatric disorder", and OCD symptoms
decreased or remained unchanged. While the gender
variable was not considered a distinguishing factor
affecting OCD symptoms and severity in our study,
Abba-Aji et al. found that males had more obsessive
and compulsive symptoms.'® In studies conducted in
Canada and Saudi Arabia during the pandemic, it
was concluded that adults with a high level of educa-
tion experienced more intense cleaning obsessions
and compulsions related to microbes and contamina-
tion.”'® This may be related to the relationship be-
tween knowing the ways to access instructions re-
garding COVID-19, understanding and interpreting
them, and higher education levels."’

Anxiety, an emotion experienced by many people
during the pandemic, also emerges in individuals
diagnosed with OCD. The current study determined
that anxieties about not being able to obtain clean-
ing/hygiene products and access doctors/therapists
were positive predictors of the severity of symptoms
related to obsessions and compulsions. Similarly, a
study conducted on medical school students in Chi-
na showed that both anxiety and fear contributed
significantly to “Yale-Brown Obsessive-Compulsive
Scale” scores.”’ Curfews and stockpiling of products
may have created concerns about obtaining these
products in the OCD group with contamination ob-
sessions and washing compulsions, where cleaning
products are much more critical. The fact that indi-
viduals avoid visiting the doctor for fear of conta-
gion leads to concerns about accessing health ser-
vices.”™ The fact that hospital units only work with
coronavirus patients during the pandemic, except for
urgent and necessary interventions, the inability to
intervene in the patient group with mental health
problems, or the perceived high risk of contamina-
tion may have caused the OCD patients to feel un-
safe. In our study, exposure to media related to the
pandemic for 1-3 hours was found to be a negative
predictor of symptom severity. Increasing media
images of repetitive washing of hands and news me-
dia reporting disasters related to the pandemic lead
to worsening symptoms.® However, limiting the in-
creased media about the pandemic to 1-3 hours may
have negatively predicted the increase in symptom
severity. In our study, it was observed that patients
receiving psychotherapy were a negative predictor
of symptom severity. Although hospital-based men-
tal health services were disrupted during the pan-
demic period, internet-based psychotherapy was
provided.® Ensuring continuity may have reduced
anxiety and depression in the OCD patient group by
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acting as a protective function against the harmful
effects of the pandemic. Receiving psychotherapy
may have negatively predicted the severity of symp-
toms by protecting the patient group from co-morbid
mental problems.

In conclusion, the results of our study revealed that
the gender variable did not affect the increase in
OCD symptoms. However, an increase in education
level also increased the experience of cleaning ob-
sessions and compulsions related to microbes and
contamination. At the same time, anxiety about not
being able to obtain the cleaning products and access
a doctor/therapist during the quarantine period were
important factors that increased OCD symptoms.
During this period, it is important that individuals
diagnosed with OCD, a population that constitutes a
particularly vulnerable group, should not be ignored;
their concerns should be noted, and they should be
supported psychologically. In this context, psychiat-
ric nurses should play an active role in developing
and implementing mental health intervention pro-
grammes to protect psychological well-being. In
centres where rehabilitation services are provided,
patients diagnosed with OCD should be screened
regularly, patients with OCD and their families
should be encouraged to express their concerns and
fears about the pandemic, symptoms of psychologi-
cal stress and distress should be followed up, and
they should be referred to treatment services when
necessary. The limitations of the study include the
fact that the change in symptom severity was moni-
tored only by self-report, patients could not be fol-
lowed longitudinally over different periods, the sur-
vey questions were online, and the participation of
groups in which women were more sensitive to the
issue.
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ABSTRACT

Objective: We aimed to evaluate the clinical outcomes
of vertebroplasty (VP) or kyphoplasty (KP) in patients
with vertebral body fractures due to osteoporosis.
Materials and Methods: We retrospectively analysed 26
patients who underwent VP and KP for thoracolumbar
osteoporotic fracture. Two groups were formed according
to the procedure. While VP was applied to 14 cases, KP
was applied to 12 cases. The cases were evaluated radio-
logically with Magnetic Resonance Imaging (MRI),
Computed Tomography (CT), and X-ray radiography.
Before and after treatment, the Oswestry Disability Index
(ODI) was used to compare daily activities, while the
visual analogue scale (VAS) measured resting pain.
Results: VP and KP were applied to 22 female and 4
male cases. Preoperative VAS scores were similar in both
groups and were not statistically significant (p=0.995).
Preoperative ODI scores were similar in both groups and
were not statistically significant (p=0.842). Cement leak-
age without the neurological deficit was observed in 5
patients.

Conclusions: The effects of VP and KP procedures on
VAS and ODI scores are similar. However, economical-
ly, the cost of KP is relatively high compared to VP. The
study suggests using VP due to its low cost and clinically
similar results on VAS and ODI scores compared to KP.
Keywords: Kyphoplasty, osteoporosis, pain, vertebral
compression fracture, vertebroplasty

(0Y7

Amag: Bu c¢alisma ile osteoporoza bagli olarak vertebra
korpus fraktiirii gelismis hastalara uygulanan vertebrop-
lasti (VP) veya kifoplastinin (KP) klinik sonuglarini de-
gerlendirmeyi amagladik.

Materyal ve Metot: Klinigimizde torakolomber osteopo-
rotik kirik nedeniyle VP ve KP uygulanan 26 hasta retros-
pektif incelendi. Yapilan yonteme gore iki grup olusturu-
larak VP 14 olguya ve KP 12 olguya uygulandi. Olgular
radyolojik olarak Magnetik Rezonans Goriintiileme
(MRG), Bilgisayarli Tomografi (BT) ve X-ray radyografi
ile degerlendirildi. Hastalarin istirahat agrilar1 visual ana-
log skala (VAS) kullanilarak; giinliik yasam aktiviteleri
ise Oswestry Disabilite Indeksi (ODI) kullanilarak tedavi
oncesi ve tedavi sonrasi karsilagtirtldi.

Bulgular: Torakolomber vertebra korpus kirigi olan 22
kadin ve 4 erkek vakaya VP ve KP uygulandi. Ameliyat
oncesi VAS skorlari her iki grupta da benzerdi ve istatis-
tiksel olarak anlaml degildi (p=0,995). Ameliyat 6ncesi
ODI skorlart her iki grupta da benzerdi ve istatistiksel
olarak anlamli degildi (p=0,842). 5 hastada norolojik
defisit yapmayan sement kagag1 goriildii.

Sonu¢: VP ve KP prosediirlerinin VAS ve ODI skorlari
iizerindeki etkileri benzerdir. Ancak ekonomik olarak
KP'nin maliyeti VP'ye goére nispeten oldukea yiiksektir.
Mevcut ¢alisma, VP'nin KP ile karsilastirildiginda diistik
maliyeti ve VAS ve ODI skorlarinda klinik olarak benzer
sonuglara sahip olmasi nedeniyle VP'nin uygulanmasini
onermektedir.

Anahtar Kelimeler: Agr, kifoplasti, osteoporoz, verteb-
ral kompresyon kirig1, vertebroplasti
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INTRODUCTION

Osteoporotic fractures generally affect patients over
65 and are frequently seen at the thoracolumbar
junction and lower levels.' The treatment aims to
provide anatomical reduction, prevent spinal de-
formity, reduce pain, restore vertebral height, and
enable the patient to return to daily activities early
with early mobilisation.>?

The management options for spinal fractures are
limited.** Cement augmentation of painful osteopo-
rotic compression fractures consists of percutaneous
stabilisation of the vertebral bodies with polymethyl
methacrylate, an alternative treatment to open sur-
gery.® Percutaneous vertebroplasty (VP) and percu-
taneous balloon kyphoplasty (KP) are the strength-
ening of the vertebrae that have weakened due to
various reasons and lost their height by percutaneous
injection of polymethylmethacrylate (PMMA).”*
While VP is performed with cement augmentation,
KP is performed with cement augmentation and an
inflatable balloon tamp. These minimally invasive
techniques have become widely used by many spine
surgeons. Both VP and KP might enhance bone
strength, effectively relieve fracture pain, and allow
rapid mobilisation of the patient in the elderly, often
high-risk patient population for anaesthesia.”'' VP
was first applied to the C2 vertebra by Galibert and
Deramond in 1987.'? Later, it was involved in com-
pression fractures due to various pathologies." It has
developed over time and has begun to be used in
materials that contribute to the restoration and align-
ment of the corpus, such as KP."*'¢

Both VP and KP are applied in painful osteoporotic
and osteolytic thoracolumbar vertebral fractures, in
osteoporotic vertebral fractures whose pain does not
go away after 3 weeks of non-surgical treatment, in
patients with early mobilisable pneumonia, deep
vein thrombosis, and analgesic intolerance. They are
applied in diagnosing and treating osteolytic primary
vertebral tumours and metastatic vertebral tu-
mours. !¢

In the current study, patients with osteoporotic verte-
bral corpus fracture in the thoracolumbar region
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underwent VP or KP for various reasons (trauma,
weight lifting, sudden flexion). The clinical and ra-
diological results before and after the operation were
evaluated. We aimed to assess the effectiveness of
both methods on clinical outcomes.

MATERIALS AND METHODS

Ethical Status: Ethics committee approval was ob-
tained from the Medipol University Faculty of Med-
icine Ethics Committee (Date: 10.08.2023, decision
no: 655). The study was conducted in accordance
with the principles of the Declaration of Helsinki.
Design: This study prospectively collected data in
an institutional database between February 2017 and
May 2022. In the current study, all patients were
selected consecutively. A cohort of 26 consecutive
patients who underwent VP or KP due to thoracol-
umbar osteoporotic fractures that occurred owing to
various reasons (trauma, weight lifting, sudden flex-
ion) were evaluated retrospectively. Two groups
were formed according to the procedure in which
VP was applied to 14 cases, and KP was applied to
12 cases.

Procedure: The cases were evaluated radiologically
with Magnetic Resonance Imaging (MRI), Comput-
ed Tomography (CT), and X-ray radiography
(Figure la). All surgeries were performed by the
same surgeon. Operations were performed under
local anaesthesia and sedation in operating room
conditions. The patients were positioned to prone
and the surgical area was covered with sterile drapes
after positioning, images were taken with C-arm
fluoroscopy, and the application was performed bi-
laterally transpedicularly. An amount of cement
ranging from 4 to 10 cc was injected into the verte-
bral body (Figure 1b). The cases were mobilised 6
hours after the operation. Control radiographs were
taken routinely (Figure 1c). All patients underwent
radiological evaluation. All patients who should be
quickly mobilized with physical therapy were re-
ferred to the relevant departments to treat general
osteopenia and osteoporosis.

Figure 1. Procedures.

a: Preoperative CT and MRI images of
L1 fracture;

b: The stages of the Kyphoplasty opera-
tion with C-arm fluoroscopy images;

c: X-ray images of the case who under-
went Vertebroplasty
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Outcome Measures: The visual analogue scale
(VAS) values for resting pain of the patients and the
evaluations using the Oswestry Disability Index
(ODI) for activities of daily living were compared
using preoperative and postoperative scores. The
ODI has ten sections: pain, personal care, lifting,
walking, sitting, standing, sleeping, sex life, social
life, and travelling.

Statistical Analysis: CSS (Number Cruncher Statis-
tical System) 2007 Statistical Software (Utah, USA)
program was used for statistical analysis. We ex-
pressed nominal data as frequencies or percentages
and quantitative data as mean + SD. The Shapiro-
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Wilk test was performed to test the normality of
study data. Groups were compared using the inde-
pendent t-test for normally distributed continuous
variables. The Chi-square test was used to analyse
qualitative comparative parameters. A P-value of <
0.05 was considered statistically significant.

RESULTS

VP and KP procedures were performed on 26 pa-
tients with thoracolumbar vertebral corpus fractures.
The mean follow-up period was 16 months (12-30).
The mean time between trauma and surgery was 1.1
months (1 week-2 months) (Table 1).

Table 1. The mean follow-up period and procedure time.

Period Time

Follow-up period, month
Procedure time, month

16 (12-30)

1.1 (1 week-2 months)

VP was applied to 14 cases, and KP was applied to
12 cases. The mean age of the cases in VP was
72+6,51 years. The mean age of the cases in KP was
73.38+5.23 years. In the thoracic region, there were
4 (28.6%) fractures in VP and 4 (33.3%) in KP pro-
cedure. In the lumbar region, there were 10 (71.4%)
fractures in VP and 8 (66.7%) in KP procedure. Of
the patients who underwent VP, 12 were female
(85.7%) and 2 were male (14.3%). Of the patients
who underwent KP, 10 were female (83.3%), and 2
were male (16.7%). The main symptoms of the cases
were low back and back pain, and were evaluated
with VAS. Preoperative VAS scores were similar in
both groups and were not statistically significant
(p=0.995). The comparison of the VAS scores of
both groups at the postoperative 1st, 3rd, and 12th
months was not statistically significant (p=0.131,

p=0.994, p=0.314, respectively). However, the pre-
operative VAS values of the groups were Ist, 3rd,
and 12th month comparisons showed statistically
significant improvement (VP: p=0.001 and KP:
p=0.001). Preoperative ODI scores were similar in
both groups and were not statistically significant
(p=0.842). The comparison of the ODI scores of
both groups at the postoperative 1st, 3rd, and 12th
months was not statistically significant (p=0.210,
p=0.501, p=0.189, respectively). Nevertheless, the
preoperative ODI scores of the groups were 1st, 3rd,
and 12th month comparisons demonstrated statisti-
cally significant improvement (VP: p=0.001 and KP:
p=0.001) (Table 2).

As a complication, cement leakage without neuro-
logical deficit was observed in 5 patients (Figure 2).
Preoperative mean VAS values of cases with cement

Table 2. Comparison of cases who underwent vertebroplasty and kyphoplasty.

Parameters VP (n=14) KP (n=12) p

Age, mean+SD 72+6,51 73.38+5.23 0.274

Sex, n (%) Female 12 (85.7) 10 (83.3) 0.544
Male 2 (14.3) 2 (16.7) 0.544

Region n (%) Thoracic 4 (28.6) 4(33.3) 0.492
Lumbar 10 (71.4) 8 (66.7) 0.519

VAS, meantSD  Preoperative 8.6+1.6 8.6£1.0 0.995
1st month 3.54¢1.0 3£1.0 0.131
3rd month 3£1.0 242.0 0.994
12th month 1.5+£2.0 1+£2.0 0.314
p 0.001 0.001

ODI, mean+SD  Preoperative 47.33+£22.34 45.08+17.35 0.842
1st month 28.5+9.42 21.42+15.38 0.210
3rd month 21.83+£8.63 16.5+7.13 0.501
12th month 11.5+8.14 9.82+4.93 0.189
p 0.001 0.001

VAS: Visual analogue scale; ODI: Oswestry Disability Index; VP: Vertebroplasty; KP: Kyphoplasty.
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leakage were 8.3+1.2, and ODI valueswere
46.8+19.2. At 1 month postoperatively, VAS was
recorded as 2.2+0.8 (p=0.001) and ODI as 27.2+6.8
(p=0.001) (Table 3). It was observed that cement
leakage did not affect the VAS value and ODI

Giiray Bulut and Aziz Cataltepe
SCOres.

DISCUSSION AND CONCLUSION
The major finding of this study was that VP or KP
can be preferred as a minimally invasive procedure

Figure 2. Leakage along the tube in the area where cement was placed.

Table 3. Cases that encounter cement leakage.

Parameters Preoperative 1st month p
Cement leakage VAS, mean+SD 8.3+1.2 2.240.8 p=0.001*
Cement leakage ODI, mean+SD 46.8£19.2 27.2+6.8 p=0.001*

VAS: Visual analogue scale; ODI: Oswestry Disability Index; *: Statistically significant.

in treating patients with osteoporotic vertebral frac-
tures. The effects of both procedures on VAS and
ODI scores are similar. These applications can in-
crease patients’ quality of life and enable them to
return to their daily activities quickly. Performing
the procedures with local anaesthesia is advanta-
geous for the advanced age group.

Vertebral fractures are usually seen after accelerated
movement based on trauma and osteoporosis. Frac-
tures may also be secondary to primary or metastatic
cancer or rarely seen due to hemangiomas.'"'*"'®
Some researchers have reported that STIR sequences
effectively detect acute and subacute fractures in
MRI imaging."® We performed VP and KP proce-
dures after seeing acute and subacute fractures in
preoperative MRI images in all our patients.

VP and KP are minimally invasive surgical tech-
niques that can increase the mechanical stability of
the vertebral lesion by injecting filling materials into
the fractured vertebra.””* Filling materials used in
VP and KP include injectable PMMA, composite
bone cement, biodegradable bone cement, calcium
phosphate cement (CPC), and others.” Different fill-
ing materials affect the biomechanical properties of
vertebral bodies and cause various biomechanical
effects on adjacent vertebral bodies.””'” PMMA was
applied in the present study.

Treatment with VP or KP operations applied to pa-
tients who complain of pain due to vertebral fracture
but do not have neurological loss is quite effec-
tive.”** The procedure can be performed with local
or general anaesthesia.”'*'® In the current study, all
patients were operated under local anaesthesia and
sedation. Therefore, complications that may arise
from general anaesthesia are avoided. In addition,
nerve monitoring, especially in thoracic vertebra
applications, will help us to detect possible compli-
cations more quickly.

Vertebroplasty is not an uncomplicated proce-
dure.**** Mild complications from VP and KP proce-
dures; a temporary increase in pain and transient
hypotension, moderate; severe infection and leakage
of cement into the foraminal, epidural, or dural
space; It is severe like cement leakage in paraverte-
bral vessels and can lead to pulmonary embolism,
cardiac perforation, cerebral embolism, and even
death.*** In the present study, cement leaked into
the disc space in four patients, and there was a pro-
cedural cannula trace in one patient. Control with C-
arm fluoroscopy at every stage of the procedure and
checking with contrast material before cement appli-
cation will minimise possible complications. In ad-
dition, the amount and consistency of cement is also
important. An experimental study showed that high-
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viscosity cement used in VP is less prone to leakage
than KP made with low-viscosity cement.® Although
special attention is paid to the time required for the
cement to begin to solidify, it should not be forgot-
ten that cement leakage may occur depending on the
structure and aetiology of the fracture.”” These leaks
that might impact clinical outcomes can be seen in
VP and KP." The present study demonstrated that
VAS and ODI scores obtained from cases with ce-
ment leaks did not affect clinical improvement.

VP or KP has been reported as a low-risk procedure
that increases physical movement capacity and sig-
nificantly reduces pain. However, some studies indi-
cate that both methods give the same results, and
some results report that one is better than the oth-
er. >335 The current study demonstrated that the
values of VAS and ODI scores for preoperative and
postoperative months were similar in both groups
and were not statistically significant. However, ac-
cording to the preoperative values, we found that
both methods caused statistically significant im-
provements. It would be right to remember that the
present study was on osteoporotic fractures, and the
results may be different in oncological fractures.
According to the current study, both methods of
treating osteoporotic vertebral corpus fractures ef-
fectively increase the quality of life and rapidly meet
daily needs.

Clinical success has yet to be achieved in cases of
KP performed more than 6 months later. Publica-
tions suggest that VP should be preferred instead of
KP in patients with a fracture age of over 3
months.”** Studies report that the effect of proce-
dures performed for 6 weeks or longer is the same as
placebo as the application period gets longer.'® Con-
versely, studies report that KP is successful in pa-
tients with painful osteoporotic spine fractures
whose fracture age is at least 12 months.”' In the
present study, the patient group who applied be-
tween 1 week and 2 months after the onset of the
complaints and the procedures performed in an aver-
age of 1.1 months may affect successful and good
results.

Some studies in the literature showed that patients
treated with VP or KP are less likely to die after
treatment than patients treated without surgery.'®
The advanced age of the patient group and the high
incidence of complications due to immobilisation
necessitate treatment for osteoporotic vertebral cor-
pus compression fractures.* Therefore, VP and KP
performed under local anaesthesia with the percuta-
neous method allow rapid mobilisation and effective
pain control."® In the current study, the patient was
discharged in 1.5-2 days due to mobilisation 6 hours
after the procedure and an average of 1 night's ob-
servation unless there was another health problem
preventing mobilisation.
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In the literature, some reports demonstrated that VP
proved the procedure’s lower cost than KP.>* The
cost of KP in minimally invasive procedures in treat-
ing patients with osteoporotic vertebral fractures was
found to have higher values when we compared it
with the low cost of VP management in the present
study.

In conclusion, the effects of VP and KP procedures
on VAS and ODI scores are similar. However, eco-
nomically, the cost of KP is relatively high com-
pared to VP. The study suggests using VP due to its
low cost and clinically similar results on VAS and
ODI scores compared to KP. There were several
limitations to this study. The first one is that the fol-
low-up period of 16 months is relatively short for
assessing the clinical outcomes. Moreover, the pre-
sent study did not search for the value of the injected
cement during the procedure in either method.
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ABSTRACT

Objective: Adipokinetic hormone (AKH) plays a role in
sugar and lipid metabolism in insects. Previous studies of
AKH showed memory improvements in a schizophrenia
rat model that displayed memory impairment and reduced
depression in a rat olfactory bulbectomy model. In this
study, we investigated the effects of the adipokinetic hor-
mone/red pigment-concentrating hormone (AKH/RPCH)
family of peptides on brain neurotransmitter levels and
brain neurochemistry in a schizophrenia rat model.
Materials and Methods: We administered AKH/RPCH
peptides for 4 days sub-chronically, both in naive rats and
also in the MK-801-induced schizophrenia rat model.
Liquid chromatography-mass spectrometry apparatus was
used for targeted and untargeted analysis of rat neuro-
chemistry.

Results: Increased brain glutamate levels characteristic of
MK-801 peptide-treated rats were significantly reduced by
AKH. Furthermore, AKH also increased brain dopamine
levels in both naive and MK-801 rats. Metabolomic stud-
ies have shown that AKH affects lipid and glutamate me-
tabolism, while hypertrehalosaemic hormone plays a role
in sugar metabolism and inflammation.

Conclusions: According to our results, AKH might affect
dopaminergic and glutamatergic systems and reverse the
effects of MK-801, possibly affecting NMDA receptors.
Keywords: Adipokinetic hormone, neurochemistry, neu-
rotransmitters, schizophrenia
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Amag: Adipokinetik hormon (AKH) bdceklerde seker ve
lipid metabolizmasinda rol oynar. Onceki ¢aligmalarda
AKH sigan sizofeni modelinde bellegi ve sigan olfaktor
bulbektomi modelinde depresyonu diizelttigi gosterilmis-
tir. Bu caligmada, adipokinetik hormon/kirmizi pigment
konsantre edici hormon (AKH/RPCH) ailesi peptidlerinin
sigan sizofreni modelinde beyin nérotransmitter seviyesi
ve beyin norokimyasi iizerine etkisi arastirilmigtir.
Materyal ve Metot: Peptidleri hem naif siganlarda hem
de MK-801 ile indiiklenmis si¢an sizofreni modelinde 4
giin boyunca subkronik olarak uyguladik. Likid kromatog-
rafi-kiitle spektrometri cihazi nérokimyanin hedeflenmis
ve hedeflenmemis analizi igin kullanildi.

Bulgular: AKH anlamli olarak MK-801 uygulanmig si-
canlarda artmis beyin glutamat seviyesini diigiirmiistir.
AKH ayrica hem naif siganlarda hem MK-801 uygulanmig
siganlarda beyin dopamin seviyesini artirdi. Metabolomik
¢aligmalar adipokinetik hormonun lipid ve glutamat meta-
bolizmasii etkiledigini, hipertrehalosemik hormonun ise
seker metabolizmast ve enflamasyonda rol oynadigimni
gosterdi.

Sonug: Sonuglarimiza gére AKH dopaminerjik ve gluta-
materjik sistemi etkileyebilir ve MK-801’in etkilerini
muhtemelen NMDA reseptorleri {izerinden tersine ¢eviri-
yor olabilir.

Anahtar Kelimeler: Adipokinetik hormon, nérokimya,
ndrotransmitter, sizofreni
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INTRODUCTION

Adipokinetic hormone (AKH) and hypertrehalosae-
mic hormone are the members of the adipokinetic
hormone/red pigment concentrating hormone (AKH/
RPCH) family of peptides. They are secreted from
the corpora cardiaca of insects, which is a special
region found in the brain of the insect family."* This
region of insects is the analog region of the hypo-
thalamus-hypophysis system found in human beings.
AKH/RPCH peptides consist of a small amino acid
chain starting with pyroglutamic acid and ending
with an amide. These peptides especially play a role
in the lipid and sugar mobilisation of insects. It is
known that AKH has more function in lipid metabo-
lism, while hypertrehalosaemic hormone plays a role
in sugar metabolism."” These peptides support the
energy needed for the flight and locomotion of in-
sects. In previous studies, these peptides were also
suggested to function in the human neuronal sys-
tem.® In the literature, it is also mentioned that AKH
receptors also function similarly to gonadotropin-
releasing hormone receptors.* This peptidergic sys-
tem was also found in rat brains.’

In addition to these, in recent studies, we showed
that the AKH/RPCH peptide family might exert im-
proving effects on depression, anxiety, pain and lo-
comotor disorders and also had neuroprotective and
improving effects on memory in MK-801-induced
schizophrenia and olfactory bulbectomy of depres-
sion-models.”” The current invention relates to the
investigation of the effects of these peptides on brain
neurotransmitter levels and neurochemistry after 4
days of subchronic injection in the MK-801-induced
rat schizophrenia model."

Adipokinetic hormone (AKH) plays a role in sugar
and lipid metabolism in insects. Previous studies of
AKH show memory improvements in a schizophre-
nia rat model that displays memory impairment and
reduced depression in a rat olfactory bulbectomy
model. In this study, we investigated the effects of
the adipokinetic hormone/red pigment-concentrating
hormone (AKH/RPCH) family of peptides on brain
neurotransmitter levels and brain neurochemistry in
a schizophrenia rat model.

MATERIALS AND METHODS

Ethics Committee Approval: All procedures re-
spected the Guidelines of the European Union
(86/609/EU) and the National Committee for the
Care and Use of Laboratory Animals, Czech Repub-
lic. (Date:17/10/2016, decision no: 59449/2016-
MZE-17214).

Animals: Male Long Evans rats obtained from the
Academy of Science, Prague, were used in this
study. Rats were kept at standard laboratory condi-
tions, including 21°C temperature and 12/12 light/
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dark cycle, for two weeks before starting the experi-
ments and during the experiments.

Experimental Groups and Drug Administration:
Long Evans rats were treated with Anax imperator
AKH (Ani-AKH) (1 and 2 mg/kg) (n=8), Libellula
auripennis AKH (Lia-AKH) (1 and 2 mg/kg) (n=8),
Phormia-Terra hypertrehalosemic hormone (Pht-
HrTH) (1 and 2 mg/kg) (n=8), MK-801 (0.15 mg/
kg) (n=8), Ani-AKH (2 mg/kg)+MK-801 (0.15 mg/
kg) (n=8), Lia-AKH (2 mg/kg)+*MK-801 (0.15 mg/
kg) (n=8), Pht-HrTH (2 mg/kg)+MK-801 (0.15 mg/
kg) (n=8) or vehicle (control group=saline with 15%
DMSO) (n=8) for 4 days (subchronically) in a vol-
ume of 2 ml/kg body weight. The doses of the drugs
were chosen according to previous studies.®’

Drugs: (+)-MK-801 maleate (5S,10R)-(+)-5-methyl-
10,11-dihydro-5H-dibenzo (a, d)-cyclo-hepten-5,10-
imine maleate) was obtained from Tocris Biosci-
ence, United Kingdom. Anax imperator AKH (Ani-
AKH), Libellula auripennis AKH (Lia-AKH) and
Phormia-Terra hypertrehalosemic hormone (Pht-
HrTH) were purchased from TRC (Toronto/
Canada). MK-801 was dissolved in saline, while
AKH was dissolved in saline mixed with 15%
DMSO. Saline with 15% DMSO was used as a con-
trol group.

Liquid Chromatography-Mass Spectrometry (LC-
MS)

Targeted Analysis

Reagents: Dopamine (DA), 5-hydroxy tryptamine (5
-HT), y-aminobutyric acid (GABA), and glutamate
(Glu) were purchased from Sigma—Aldrich (USA).
LC-MS grade acetonitrile and methanol were ob-
tained from Honeywell-Research  Chemicals
(France). High-purity water was provided by a Milli-
Q system, Aqual Elga Flex3. LC-MS grade formic
acid was purchased from Sigma—Aldrich (USA).
Sample Preparation for Targeted LC-MS/MS
Analysis: Whole rat brains were weighed directly
after the sacrification and deeply frozen (-84°C)
immediately. After thawing was added ice-cold
methanol to each sample (for 1g of tissue 4 mL of
liquid), and each sample was homogenised, vortex-
mixed (1 min) and underwent the centrifugation
(18.000 x g for 10 min at 0°C). The supernatant was
transferred and evaporated to dryness by SpeedVac
(Hanil Modul 4080C). The dry residue was reconsti-
tuted in 100 pl of methanol, and the aliquot of 10 ul
was injected into the LC-MS system for analysis.
LC-MS/MS Conditions: LC-MS/MS was run on an
AB SCIEX QTRAP 6500 spectrometer equipped
with an ESI ion source and a Thermo Scientific Ulti-
mate 3000 HPLC system with an autosampler. The
analytes were separated on a Phenomenex Kinetex
C18 column (2.1 mm x 50 mm, 1.7 um) used at 30°
C. The mobile phase consisting of 0.1% formic acid
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in water (Solvent A) and methanol (Solvent B) was
used with a gradient elution: 0—1.5 min, 2% B; 7
min, 98% B; 8.5 min, 98% B; 10 min, 2% B, 11.5
min, 2% B; at a flowrate of 0.37 mL/min. MS acqui-
sition of 5-HT, GABA, Glu and DA was performed
in electrospray positive ionisation multiple reaction
monitoring (MRM) mode.

Untargeted Analysis

Reagents: L.C-MS grade acetonitrile and methanol
were obtained from Honeywell-Research Chemicals
(France). High-purity water was provided by a Milli-
Q system, Aqual Elga Flex3. LC-MS grade formic
acid was purchased from Sigma—Aldrich (USA).
Sample Preparation for Untargeted LC-MS/MS
Analysis: Whole rat brains were weighed directly
after the sacrificial and deeply frozen (-84°C) imme-
diately. After thawing was added ice-cold methanol
to each sample (for 1g of tissue 4 mL of liquid), and
each sample was homogenised, vortex-mixed (1
min) and underwent the centrifugation (18.000 x g
for 10 min at 0°C). The supernatant was transferred
and evaporated to dryness by speedvac (Hanil Mod-
ul 4080C). The dry residue was reconstituted in 100
pl of methanol, and the aliquot of 10 pl was injected
into the LC-MS system for analysis.

LC-MS/MS Conditions: LC-MS/MS was run on an
AB SCIEX Triple TOF 5600 spectrometer equipped
with an ESI ion source and a Thermo Scientific Ulti-
mate 3000 HPLC system with an autosampler. The
analytes were separated on a Phenomenex Kinetex
C18 column (3 mm x 150 mm, 2.6 um) used at
30°C. The mobile phase consisting of 0.1% formic
acid in water (Solvent A) and methanol (Solvent B)
was used with a gradient elution: 0—4.5 min, 20% B;
17.5 min, 99% B; 25.5 min, 99% B; 27 min, 20% B,

Schizophrenia Schizophrenia

A) B)

Glutam
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30 min, 20% B; at a flowrate of 0.5 mL/min. MS
acquisition was performed in electrospray positive
ionisation.

Statistical Analysis: The results of the neurotrans-
mitters were evaluated by one-way ANOVA fol-
lowed by Tukey’s post-hoc test when significant
differences were detected. The data were expressed
as the mean values + SEM (standard error mean).
The differences were considered to be statistically
significant when p was less than 0.05. The results of
the untargeted analysis were evaluated by the soft-
ware called Metaboanalyst. This analysis includes
identifying metabolites, quantifying their abundance,
and mapping them to known metabolic pathways.
Additionally, it helps in understanding the interac-
tions between metabolites and their impact on vari-
ous biological processes, making it a crucial compo-
nent in systems biology research.

RESULTS

There was a significant difference between the
groups when effect of hormones on glutamate levels
in the brain of rats after 4 days of subchronic injec-
tions is evaluated in Ani-AKH, Lia-AKH and Pht-
HrTH groups [F (4.33)=19.85; p<0.0001; F (4.33)
=13.78; p<0.0001; F(4.32)=18.83; p<0.0001; respec-
tively]. Glutamate levels were significantly in-
creased in MK-801 0.15 mg/kg group (p<0.001),
Ani-AKH 2 mg/kg (p<0.01), Pht 1 mg/kg (p<0.01)
and 2 mg/kg (p<0.001) groups compared to the con-
trol group. Ani 2 mg/kg (p<0.001), Lia 2 mg/kg
(p<0.01) and Pht-HrTH 2 mg/kg (p<0.001) signifi-
cantly decreased the increased glutamate levels in
the MK-801 alone group when combined together

(Fig.1).

Figure 1. Glutamate levels in the brain of rats after
4 days of intraperitoneal (i.p.) administration.

**: p<0.01; ***: p<0.001; ##: p<0.01; ###: p<0.001; Ani 1:
Anax imperator AKH 1 mg/kg; Ani 2: Anax imperator AKH 2
mg/kg; MK-801: MK-801 maleate (5S,10R)-(+)-5-methyl-
10,11-dihydro-5H-dibenzo  (a,  d)-cyclo-hepten-5,10-imine
maleate; Lia 1: Libellula auripennis AKH 1 mg/kg; Lia 2: Li-
bellula auripennis AKH 2 mg/kg; Pht 1: Phormia-Terra hyper-
trehalosemic hormone 1 mg/kg; Pht 2: Phormia-Terra hyper-
trehalosemic hormone 2 mg/kg.
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Figure 1 illustrates glutamate levels in the brain of rats
after intraperitoneally (i.p.) administration for 4 days
in all groups in the schizophrenia model of Long-
Ewans rats. The data are indicated as the means +
standard error of the mean. (*¥*p<0.01, ***p<(.001
compared to control group; ##p<0.01, ###p<0.001
compared to MK-801 group) (Fig.1).

There was a significant difference between the
groups when effect of drugs on GABA levels in the
brain of rats after 4 days of subchronic injections is
evaluated in Ani-AKH, Lia-AKH and Pht-HrTH
groups [F (4.33)=45.41; p<0.0001; F (4.33)=16.61;
p<0.0001; F (4.32)=27.41; p<0.0001; respectively ].

Seyma Nur Basarwr Bozkurt ve ark. (et al.)

GABA levels were significantly increased in Ani-
AKH 1 mg/kg (p<0.001), Pht 1 and 2 mg/kg groups
(p<0.001) while significantly decreased in Lia-AKH
1 mg/kg group (p<0.001) compared to the control
group. Also, Ani 2 mg/kg (p<0.001) and Lia 2 mg/
kg (p<0.01) significantly decreased GABA levels
compared to the MK-801 alone group (Fig.2).

Figure 2 illustrates GABA levels in the brain of rats
after intraperitoneally (i.p.) administration for 4 days
in all groups in the schizophrenia model of Long-
Ewans rats. The data are indicated as the means +
standard error of the mean. (***p<0.001 compared

Schizophrenia

Schizophrenia

Figure 2. GABA levels in the brain of rats after 4
days of intraperitoneal (i.p.) administration.

**%: p<0.001; ##: p<0.01; ###: p<0.001; Ani 1: Anax impe-
rator AKH 1 mg/kg; Ani 2: Anax imperator AKH 2 mg/kg;
MK-801: MK-801 maleate .(5S,10R)-(+)-5-methyl-10,11-
dihydro-5H-dibenzo (a, d)-cyclo-hepten-5,10-imine maleate;
Lia 1: Libellula auripennis AKH 1 mg/kg; Lia 2: Libellula
auripennis AKH 2 mg/kg; Pht 1: Phormia-Terra hypertrehalo-
semic hormone 1 mg/kg; Pht 2: Phormia-Terra hypertrehalo-
semic hormone 2 mg/kg; GABA: y-aminobutyric acid.

Schizophrenia

Schizophrenia

Schizophrenia

Figure 3. 5-HT levels in the brain of rats after 4
days of intraperitoneal (i.p.) administration.

*: p<0.05; #: p<0.05; Ani 1: Anax imperator AKH 1 mg/kg;
Ani 2: Anax imperator AKH 2 mg/kg; MK-801: MK-801
maleate  (5S,10R)-(+)-5-methyl-10,11-dihydro-5H-dibenzo
(a, d)-cyclo-hepten-5,10-imine maleate; Lia 1: Libellula
auripennis AKH 1 mg/kg; Lia 2: Libellula auripennis AKH 2
mg/kg; Pht 1: Phormia-Terra hypertrehalosemic hormone
Img/kg; Pht 2: Phormia-Terra hypertrehalosemic hormone 2
mg/kg; 5S-HT: 5-hydroxy tryptamine.
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to control group; ##p<0.01, ###p<0.001 compared
to MK-801 group) (Fig.2).

There was a significant difference between the
groups when the effect of drugs on 5-HT levels in
the brain of rats after 4 days of subchronic injections
is evaluated in Ani-AKH, Lia-AKH and Pht-HrTH
groups [F (4.33)=2.83; p=0.03; F (4.33)=7.99;
p=0.0001; F(4.32)=3.64; p=0.01; respectively]. 5-
HT levels were increased in the MK-801 group
(p<0.05) compared to the control, while this effect
was reversed by the Ani-AKH 2 mg/kg (p<0.05)
group (Fig.3).

The figure illustrates 5-HT levels in the brain of rats
after intraperitoneally (i.p.) administration for 4 days
in all groups in the schizophrenia model of Long-
Ewans rats. The data are indicated as the means =+
standard error of the mean. (¥*p<0.05 compared to
control group; #p<0.05 compared to MK-801 group)
(Fig.3).

There was a significant difference between the
groups when the effect of drugs on dopamine levels

Seyma Nur Basarwr Bozkurt ve ark. (et al.)

in the brain of rats after 4 days of subchronic injec-
tions is evaluated in Ani-AKH, Lia-AKH and Pht-
HrTH groups [F (4.33)=117.6; p<0.0001; F (4.33)
=168.7; p<0.0001; F (4.32)=245.5; p<0.0001; re-
spectively ]. Dopamine levels were significantly
decreased in the MK-801 0.15 mgkg group
(p<0.001) while significantly increased in Ani-AKH
1 mg/kg (p<0.001), Lia 2 mg/kg (p<.001), Pht 1 mg/
kg (p<0.001) and 2 mg/kg (p<0.001) groups com-
pared to the control group. Ani 2 mg/kg (p<0.001),
Lia 2 mg/kg (p<0.001), and Pht-HrTH 2 mg/kg
(p<0.001) significantly increased decreased dopa-
mine levels in the MK-801 alone group (Fig.4).
Figure 4 illustrates dopamine levels in the brain of
rats after intraperitoneally (i.p.) administration for 4
days in all groups in the schizophrenia model of
Long-Ewans rats. The data are indicated as the
means =+ standard error of the mean. (***p<0.001
compared to control group; ##p<0.001 compared to
MK-801 group) (Fig.4).
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Figure 4. Dopamine levels in the brain of rats after 4 days of intraperitoneal (i.p.) administration.

% p<0.001; ###:: p<0.001; Ani 1: Anax imperator AKH 1 mg/kg; Ani 2: Anax imperator AKH 2 mg/kg; MK-801: MK-801 maleate
(5S,10R)-(+)-5-methyl-10,11-dihydro-5H-dibenzo (a, d)-cyclo-hepten-5,10-imine maleate; Lia 1: Libellula auripennis AKH 1 mg/kg; Lia
2: Libellula auripennis AKH 2 mg/kg; Pht 1: Phormia-Terra hypertrehalosemic hormone 1 mg/kg; Pht 2: Phormia-Terra hypertrehalosemic
hormone 2 mg/kg.
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There was a significant difference between control
and MK-801 groups in pathways steroid hormone
biosynthesis (p=0.004), fatty acid biosynthesis
(p=0.006), sphingolipids metabolism (p=0.009),
primary bile acid biosynthesis (p=0.03), D-
glutamine and D-glutamate metabolism (p=0.04)
(Fig 5a). There was a significant difference between
control and Ani-AKH administered groups in path-
ways steroid biosynthesis (p=0.01), purine metabo-
lism (p=0.02), alanine aspartate and glutamate me-
tabolism (p=0.04), arginine and proline metabolism
(p=0.04), tyrosine metabolism (p=0.06) (Fig 5b).
There was a significant difference between control
and Lia-AKH administered groups in pathways ami-
noacyl-tRNA biosynthesis (p=0.01), steroid biosyn-
thesis (p=0.01), arachidonic acid metabolism
(p=0.04), biosynthesis of unsaturated fatty acids

Seyma Nur Basarwr Bozkurt ve ark. (et al.)

(p=0.07) (Fig 5¢). There was a significant difference
between control and Pht-HrTH administered groups
in pathways alanine, aspartate and glutamate metab-
olism (p=0.009), purine metabolism (p=0.01), sphin-
golipid metabolism (p=0.02), porphyrin metabolism
(p=0.02), histidine metabolism (p=0.03) (Fig 5d).
There was significant difference between MK-801
and MK-801+Ani-AKH 2 mg/kg groups in path-
ways aminoacyl-tRNA biosynthesis (p=0.009), bio-
synthesis of unsaturated fatty acids (p=0.01), valine
leucine and isoleucine biosynthesis (p=0.01), D-
glutamine and D-glutamate metabolism (p=0.01),
steroid biosynthesis (p=0.01) (Fig Se). There was a
significant difference between MK-801 and MK-
801+Lia-AKH 2 mg/kg groups in pathways amino-
acyl-tRNA biosynthesis (p=0.008), steroid biosyn-
thesis (p=0.01), alanine aspartate and glutamate me-
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Figure 5. Effects of Ani-
AKH, Lia-AKH and Pht-
HrTH on metabolomic path-
ways in the brain of rats after
4 days of intraperitoneal (i.p.)
administration.
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tabolism (p=0.01), glycine serine and threonine me-
tabolism (p=0.01), pentose phosphate pathway
(p=0.01) (Fig 5f). There was a significant difference
between MK-801 and MK-801+Pht-HrTH 2 mg/kg
groups in pathways arachidonic acid metabolism
(p=0.01), pentose phosphate pathway (p=0.01), ster-
oid biosynthesis (p=0.01), primary bile acid biosyn-
thesis (p=0.02), butanoate metabolism (p=0.02) (Fig
5g).

DISCUSSION AND CONCLUSION

AKH/RPCH peptides have many functions, includ-
ing metabolic, behavioural, developmental or repro-
ductive in insects. In our previous studies, we inves-
tigated behavioural effects of AKH in animal de-
pression, anxiety, schizophrenia, olfactory bulbecto-
my and posttraumatic stress disorder models,*’ and
now we investigated the effect of these peptides on
neurotransmitter levels in schizophrenia model in rat
brain after 4 days of subchronic injection. We found
that Ani-AKH, Lia-AKH and Pht-HrTH significant-
ly reversed increased brain glutamate levels in MK-
801-administered rats. All the hormones increased
dopamine levels both in naive and MK-801-
administered rats. Ani-AKH and Pht-HrTH also
enhanced GABA levels in naive rats, while there
was a partial increase effect of Pht-HrTH on 5-HT
levels compared to the control group.

The N-methyl-D-aspartate (NMDA) receptor is one
of the subgroups of glutamate receptors. It was
shown that NMDA receptor antagonists like keta-
mine, phencyclidine or MK-801 may be used to in-
duce schizophrenia models in rodents.® MK-801
disturbs memory in different learning and memory
tasks and produces disturbing effects on rodent be-
haviour.® In this study, we used MK-801 to create an
animal model which exerts symptoms of schizophre-
nia.

In the literature, it was found that pyroglutamyl pep-
tides starting with pGlu possess antidepressant, anxi-
olytic and analgesic effects in animal models."' In
previous studies, pGlu showed nootropic effects; it
reversed memory disturbance in the scopolamine-
induced Alzheimer model, increased cholinergic
activity and also prevented dementia in old rats. Py-
roglutamyl peptides may play a role in the effect
mechanism of AKH. It was also found that AKH/
RPCH peptides improved memory impairments in
MK-801-induced schizophrenia models, showing
that they may affect NMDA receptors. In the litera-
ture, it was demonstrated that pyroglutamic acid
transport to the brain and functions in glutamate
storage, and also acts to oppose the action of gluta-
mate and may have a partial agonistic effect on the
glutamatergic system.'> Effect of pyroglutamyl pep-
tides and AKH on NMDA receptors should be in-
vestigated to enlighten the effect mechanism of
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AKH on the glutamatergic system. Also, in this
study, the increasing effect of AKH on dopamine
and GABA levels in rat brains may cause the behav-
ioural effects of AKH, which we observed in previ-
ous studies.’

According to our untargeted analysis, primary bile
acid biosynthesis, sphingolipid metabolism, fatty
acid degradation, steroid biosynthesis, D-glutamine,
and D-glutamate metabolism cause metabolic path-
way changes in the schizophrenia model compared
to the control group. The untargeted analysis found
that Ani-AKH mainly affects steroid biosynthesis
and purine metabolism; Lia-AKH mostly affects
aminoacyl-tRNA biosynthesis and steroid biosynthe-
sis, while Pht-HrTH may mostly affect alanine, as-
partate and glutamate metabolism when compared to
the control group. Ani-AKH and Lia-AKH mainly
affected aminoacyl-tRNA biosynthesis, steroid bio-
synthesis and glutamate metabolism. In contrast, Pht
-HrTH mainly affected arachidonic acid metabolism,
pentose phosphate pathway and steroid biosynthesis
in the schizophrenia model.

According to these results, our metabolomic study
points to changes in lipid metabolism, phospholip-
ids, glycerophospholipids, bile acids and glutamate
pathways in plasma in the rat schizophrenia model.
Ani-AKH and Lia-AKH seem to have more effect
on lipid and glutamate metabolism, while Pht-HrTH
plays a role in sugar metabolism, inflammation and
changes in energy metabolism. These results support
the physiological function of these hormones be-
cause it is known that AKH plays more of a role in
lipid metabolism. In contrast, the hypertrehalosae-
mic hormone plays more of a role in sugar metabo-
lism.’

In conclusion, other neurobiological features of
schizophrenia are alteration in glutamatergic and
dopaminergic systems, and all three hormones re-
versed MK-801-induced changes in these neuro-
transmitter systems. AKH may affect the dopamin-
ergic and glutamatergic system and reverse the ef-
fects of MK-801, possibly affecting NMDA recep-
tors. However, further studies investigating the role
of AKH on NMDA receptors should be conducted to
elucidate the underlying mechanisms of its effects.
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ABSTRACT

Objective: Heavy metals may cause neuronal damage by
inducing oxidative stress. This study aims to investigate
the levels of mercury, cadmium, and arsenic in children
with febrile seizures and their correlation with seizure
duration.

Materials and Methods: The study was conducted on 40
children who experienced simple febrile seizures and 30
children who had a fever but did not experience seizures.
The study analyzed complete blood count, serum high-
sensitive C-reactive protein, albumin, whole blood mercu-
ry, cadmium, and arsenic levels. The analysis was con-
ducted six hours after the seizure for those who experi-
enced seizures and six hours after the onset of fever for
those who did not experience seizures.

Results: Our study found that the patient group had sig-
nificantly higher levels of arsenic in their blood compared
to the control group. At the same time, there was no sig-
nificant difference in the levels of mercury and cadmium.
However, we could not establish any relationship between
the seizure duration and the heavy metals levels.
Conclusions: While mercury and cadmium levels are
normal in children with simple febrile seizures, arsenic
levels are high. However, the levels of all three heavy
metals have no relationship with the duration of seizures.
Keywords: Arsenic, cadmium, mercury, simple febrile
seizure
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Amag: Agir metallerin oksidatif stresi tetikleyerek ndronal
hasara katkida bulunmalari muhtemeldir. Bu ¢alismanin
amaci, basit febril nobet geciren g¢ocuklarda civa, kadmi-
yum ve arsenik diizeylerinin saptanarak ndbet siiresi ile
iligkilerinin belirlenmesidir.

Materyal ve Metot: 40 basit febril nobetli gocukta nobet
sonrasi altinci saatte, 30 atesli ancak nobeti olmayan ¢o-
cukta ise ates sikayetinin baglangicindan alt1 saat sonra
tam kan sayimi, serum high sensitive ¢ reaktif protein,
alblimin, tam kan civa, kadmiyum ve arsenik diizeyleri
calisilmustir.

Bulgular: Calismamizda agir metallerden civa ve kadmi-
yum kan diizeylerinde kontrol grubuna gore anlamli fark
bulunmazken, arsenik diizeyleri hasta grubunda anlaml
sekilde yiiksek bulunmustur. Agir metallerin nobet siiresi
ile iligkisi saptanmamustir.

Sonug: Basit febril nobetli ¢ocuklarda civa ve kadmiyum
diizeyleri normal iken arsenik diizeyleri yiiksektir. Ancak
her ii¢ agir metal diizeyinin de ndbet siiresi ile iligkisi bu-
lunmamaktadir.

Anahtar Kelimeler: Arsenik, basit febril nébet, civa,
kadmiyum
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INTRODUCTION

A febrile seizure is the most common type of seizure
in children.' It is classified into two categories - sim-
ple and complex, based on their clinical characteris-
tics. Simple febrile seizures are generalized seizures
that last less than 15 minutes and do not reoccur
within 24 hours. On the other hand, complex febrile
seizures are focal seizures that last longer than 15
minutes or reoccur more than once within the first
24 hours.’

Complex febrile seizures in early childhood are
known to have a high risk of recurrence and increase
the likelihood of developing afebrile seizures in the
future.> Although considered benign during early
childhood, it has been reported that the risk of devel-
oping epilepsy in the future is slightly higher than
the average population, even in cases of simple fe-
brile seizures.'

Seizures can cause damage to neurons through a
critical mechanism. When a seizure occurs, exces-
sive amounts of calcium enter the cell through N
methyl D aspartate and voltage-dependent channels.
This leads to high levels of calcium inside the cell,
which triggers various biochemical processes and
stimulates the production of reactive oxygen mole-
cules (ROS).”

Oxidative stress, which occurs with the increase in
reactive oxygen molecules, leads to deterioration in
cellular communication and some other cellular
functions.® The degree of oxidative stress is related
to the body's antioxidant capacity.” Heavy metals are
important factors that trigger oxidative stress and
lead to a decrease in antioxidant capacity.® These
heavy metals, which are likely to be exposed to en-
vironmentally in children, trigger oxidative stress by
reducing antioxidant capacity.’'

Febrile seizures in patients exposed to arsenic, mer-
cury, or cadmium are likely to trigger oxidative
stress earlier and more severely due to low levels of
antioxidants. This study aims to determine the lev-
els of heavy metals in children with simple febrile
seizures and their correlation with the duration of the
seizures.

MATERIALS AND METHODS

Ethical Committee Approval: The study was con-
ducted in the Pediatric Emergency Unit of Sakarya
Training and Research Hospital between 01.08.2017
and 01.08.2018, and approval was received from the
Sakarya University Faculty of Medicine Ethics
Committee (Date: 29.05.2017, decision no:
16214662/050.01.04/48). The study was carried out
in accordance with the International WHO Declara-
tion of Helsinki.

Study Population: In our study, 40 patients aged
between 8 and 59 months who were admitted to the
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Pediatric Emergency Department and diagnosed
with simple febrile seizures were compared with 30
controls of similar age who had fever but did not
have febrile seizures.

The study recorded demographic data of the pa-
tients, such as their exposure to cigarette smoke in
their living environment, the way their house was
heated, drinking water sources, weekly fish con-
sumption, and shift duration information.

Collection of Samples: The patient group had their
complete blood count (CBC), serum high-sensitive
C-reactive protein (hs-CRP), albumin, whole blood
mercury, cadmium, and arsenic levels studied six
hours after the seizure, while the control group had
these measurements taken six hours after the onset
of fever complaint. Since it was thought that consent
from the families could not be obtained during ad-
mission to the hospital, the samples were taken at
the sixth hour.

Analysis Methods: To analyze arsenic, mercury, and
cadmium levels in whole blood, blood samples were
collected from the subjects using 10mm EDTA-
containing trace element tubes from BD Vacutainer
(New Jersey, USA). An automated complete blood
count device (Celldyn 3400, Abbott Diagnostics,
USA) was used to measure the WBC count. At the
same time, serum hs-CRP was analyzed using a BN
Il analyzer from Siemens Healthcare Diagnostics
Products GmbH (Marburg, Germany). Serum albu-
min was studied using a fully automatic autoanalyz-
er (AU 5800, Beckman Coulter, Tokyo, Japan).
Whole blood arsenic, mercury, and cadmium levels
were analyzed using the Inductively Coupled Plasma
Mass Spectrometry (ICP-MS) method (Agilent 7700
series, Tokyo, Japan).

Statistical Analysis: The statistical analysis was
carried out using the SPSS software (IBM SPSS
Statistics, Version 22.0 Armonk, NY: IBM Corp.).
Categorical variables are presented as numbers (n)
and percentages (%). The Student's t-test or Mann-
Whitney U test was used for comparison between
two groups, whereas ANOVA was used for more
than two groups when the data showed normal dis-
tribution. For non-normal distribution data, the
Kruskal-Wallis test was used to compare more than
two groups. The Chi-Square test was used for com-
parison between groups consisting of categorical
variables. The Spearman linear correlation coeffi-
cient was calculated to determine the relationship
between numerical variables. A significance level of
p< 0.050 was considered.

RESULTS

Our study did not find any difference in heavy metal
exposure risk between the patient and control groups
based on their drinking water source, weekly fish
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consumption, heating style of the house, and smok-
ing status at home. The patient and control groups
also did not show any significant differences in
WBC, hs-CRP, albumin, mercury, and cadmium
levels. However, we observed significantly higher
arsenic levels in the patient group (Table 1).

In the study, it was observed that there was no dif-
ference in the blood mercury levels of people who
consumed fish less than once a week and those who
consumed fish 1-2 times a week (0.27 [0.11-0.77]
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pg/L, 0.27 [0.11-0, 75] ng/L, 0.34 [0.16-0.73] ng/L,
respectively) (p = 0.689) (Figure 1).

Blood cadmium levels were measured in individuals
who were exposed to cigarette smoke at home (0.33
[0.13-1.12] pg/L) as well as those who were not
(0.23 [0.11-2.26] pg/L). There was no significant
difference in blood cadmium levels between those
who were exposed to stove smoke (0.24 [0.11-1.11]
png/L) and those who were not (0.24 [0.11-2.26] pg/
L) (p=0.08, p=0.760, respectively) (Figure 2).

Table 1. Comparison of demographic, environmental, acute phase reactants, and heavy metal levels in patients

and controls.

Variable Febrile Seizures Control (n=30) p-value
(n=40)
Age (months), Median (Min-Max) 23.50 (8-78) 29.50 (4-71 0.850%
Genders, n (Female/Male) 16/24 12/18 1°
Smoking at home, Yes 18 (45) 10 (33) 0.320°
n (%) No 22 (55) 20 (77)
The shape of the house
heating, n (%) Stove (solid fuel 19 (48) 12 (40) 0.530°
Heating (natural gas) 21 (52) 18 (60)
Drinking water supply, Company’s water 14 (35) 16 (54) 0.260°
n (%) Pet bottle-demijohn water 20 (50) 12 (40)
Natural spring water 6 (15) 2 (6)
Fish consumption, n No 13 (33) 16 (53) 0.110°
(%) Once a week 22 (55) 9 (30)
Two or more a week 5(12) 5@17)
WBC (mm*), Median (Min-Max) 9445(4040-32000) 8600 (3500-16800) 0.530°
hs-CRP (mg/L), Median (Min-Max) 1.07 (0.10-3.48) 0,55 (0.32-2.72) 0.920°
Albumin (g/dL), Median (Min-Max) 4.10 (3.40-4.80) 4,21 (3.80-4.50) 0.400°
Mercury(mg/L), Median (Min-Max) 0.30 (0.11-0.75) 0.23 (0.11-0.77) 0.400°
Cadmium (mg/L), Median (Min-Max) 0.24 (0.11-1.20) 0.21 (0.11-2.26) 0.450°
Arsenic(mg/L), Median (Min-Max) 1.17 (0.13-6.55) 0.57 (0.16-2.67) 0.020"

WBC: White blood cell; hs-CRP: High sensitivity c-reactive protein; The results shown as median (minimum-maximum) or frequency; *
Mann Whitney U; *: Chi-square; Mercury, cadmium and arsenic normal range: 0-10mg/L, 0-4.9mg/L, 0-12mg/L, respectively; p-

value<0.05 was considered significant.
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Figure 1. Blood mercury levels according to weekly
fish consumption.
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Figure 2. Blood cadmium levels according to
exposure to smoking.
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Blood arsenic levels were measured in drinking wa-
ter from city tap water (1.02[0.13-3.72] pg/L), demi-
john or plastic bottle (0.79[0.15-6.55] pg/L) and
natural spring water (1.02[0.18-2.72] pg/L). No sig-
nificant differences were found between the sources
of water (p=0.920) (Figure 3).

Our study found that 32 out of 40 patients (80%)
with simple febrile seizures had a seizure duration of
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less than 5 minutes, while 8 patients (20%) had a
seizure duration longer than 6 minutes. However, we
did not find any significant correlation between sei-
zure durations and levels of mercury, cadmium, and
arsenic, as shown in Table 2.

1,207

1,00

0,80

0,60

0,40+

Median Arsenic Level, megiL

0,20

0,00 T
Company's Water

T
Pet Bottle-Demijohn

T
Natural Spring Water
Water

Drinking water supply

Figure 3. Blood arsenic levels according to drinking water.

Table 2. Correlation analysis between seizure durations and heavy metal levels.

Seizure duration

Parameters

rho p-value
Mercury -0.072 0.692
Cadmium -0.016 0.928
Arsenic 0.010 0.957

Spearman correlation analysis was performed.

DISCUSSION AND CONCLUSION

Our study found that although there was no noticea-
ble variance in mercury and cadmium blood levels
compared to the control group, patients showed sig-
nificantly higher arsenic levels. Individuals with
febrile seizures experience high oxygen consump-
tion and resulting oxidative stress due to increased
metabolic brain activity during the seizure.” It has
been reported that heavy metals can cause oxidative
reactions in biological macromolecules, and metal-
related toxicity may lead to oxidative tissue dam-
age.”'"!? Redox-active metals such as iron, copper
and chromium participate in the redox cycle. In con-
trast, redox-inactive metals such as arsenic, mercury

and cadmium consume antioxidants and enzymes,
particularly those containing thiols."*'* When arse-
nic, mercury, and cadmium interact with the carbox-
yl and sulfhydryl groups of proteins, they increase
the production of free radicals, especially ROS.
Consequently, it has been reported that metal-
induced oxidative stress is a significant factor in the
toxic effects of heavy metals.'*"*

It has been reported that exposure to mercury can
occur not only through environmental pollution
caused by electronic waste but also through the con-
sumption of fish and ready-made foods containing
high fructose corn syrup.'’ Our study did not find
any difference in blood mercury levels based on fish
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consumption. Mercury not only increases the
amount of glutamate and aspartate in the extracellu-
lar fluid, thereby sensitizing neurons to excitotoxici-
ty but also causes oxidative cytotoxicity.*** It binds
to the carboxyl and sulthydryl groups of proteins,
producing free radicals. Furthermore, it reduces anti-
oxidant levels and disrupts the balance between oxi-
dant and antioxidant capacity.'®”® In our study,
blood mercury levels were found to be expected in
both the patient and control groups, and there was no
significant difference between them (Table 1). No
significant relationship was found between blood
mercury levels and seizure duration (Table 2).
Cadmium is a heavy metal that can be harmful to the
human body. It is present in cigarette smoke, con-
taminated food and beverages, and industrial waste
produced by batteries or electronic devices.”** Ex-
posure to cadmium can cause the production of free
oxygen radicals and inactivate cystine residues con-
taining proteins.'' Inhaling cigarette smoke is the
most significant route of exposure to cadmium. It
can damage the vascular endothelium, increase
blood-brain barrier permeability, and exacerbate the
effects of toxic agents on the brain.”*** Cadmium
exposure can also lead to the production of various
free radicals, such as superoxide, hydroxyl, and ni-
tric oxide.?” In an animal study, it has been shown to
increase lipid peroxidation while decreasing levels
of antioxidant enzymes.18 However, in our study, we
found that blood cadmium levels in the patient group
were within normal limits and did not differ from
the control group. We also found that there was no
difference in blood cadmium levels based on expo-
sure to cigarette smoke or stove smoke.

Exposure to arsenic can happen through various
sources, such as water, soil, food, and air. It is essen-
tial to be cautious and aware of the potential risks
associated with exposure to arsenic.’ In our study,
we didn't find any significant difference in the blood
arsenic levels of people depending on their drinking
water sources (Table 1). Although, the reason behind
the high levels of blood arsenic in the patient group
is yet to be determined. However, it's worth noting
that none of the patients had a blood arsenic level
above the normal range (1.17 [0.13-6.55] pg/L [N:0-
12ug/L]). Moreover, we found no correlation be-
tween blood arsenic levels and seizure duration
(Table 2). It's important to note that blood arsenic
levels only indicate recent exposure to arsenic and
not long-term exposure.

In conclusion, this study significantly found arsenic
levels in simple febrile seizures and those without
seizures in pediatric patients. However, no differ-
ence was found in mercury and cadmium levels.
Additionally, there was no correlation between sei-
zure duration and these levels. However, there is a
need to do more research to expand upon these find-
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ings. The study can serve as a valuable reference
point for future investigations.

Ethics Committee Approval: Our study was appro-
ved by the Sakarya University Faculty of Medicine
Ethics Committee (Date: 29.05.2017, decision no:
16214662/050.01.04/48). The study was carried out
following the international declaration, guidelines,
etc.

Conflict of Interest: No conflict of interest was dec-
lared by the authors.

Author Contributions: Concept — BE; Supervision
BE; Materials — BE; Data Collection and/or Proces-
sing BE; Analysis and/or Interpretation — BE; Wri-
ting —BE.

Peer-review: Externally peer-reviewed.

REFERENCES

1. Biltz S, Speltz L. Febrile seizures. Pediatr Ann.
2023;52(10):e388-e393. doi:10.3928/19382359-
20230829-03

2. Smith DK, Sadler KP, Benedum M. Febrile seizu-
res: Risks, Evaluation, and prognosis. Am Fam
Physician. 2019;99(7):445-450.

3. Gupta A. Febrile Seizures. Continuum (Minneap
Minn). 2016;22:51-59

4. Postnikova TY, Griflyuk AV, Zhigulin AS, et al.
Febrile seizures cause a rapid depletion of cal-
cium-permeable AMPA receptors at the synapses
of principal neurons in the entorhinal cortex and
hippocampus of the rat. Int J Mol Sci. 2023;24
(16):12621. doi:10.3390/ijms241612621

5. Parsons ALM, Bucknor EMV, Castroflorio E,
Soares TR, Oliver PL, Rial D. The interconnected
mechanisms of oxidative stress and neuroinflam-
mation in epilepsy. Antioxidants (Basel). 2022;11
(1):157. doi:10.3390/antiox11010157

6. Aguilera A, Distéfano A, Jauzein C, et al. Do
photosynthetic cells communicate with each other
during cell death? From cyanobacteria to vascular
plants. J Exp Bot. 2022;73(22):7219-7242.

7. Giines S, Dirik E, Yis U, et al. Oxidant status in
children after febrile seizures. Pediatr Neurol.
2009;40:47-49.

8. Valko M, Morris H, Cronin MT. Metals, toxicity
and oxidative stress. Curr Med Chem.
2005;12:1161-1208.

9. Jomova K, Jenisova Z, Feszterova M, et al. Arse-
nic: toxicity, oxidative stress and human disease.
J Appl Toxicol. 2011;31:95-107.

10.Gupta VK, Singh S, Agrawal A, Siddigi NJ,
Sharma B. Phytochemicals Mediated Remedia-
tion of Neurotoxicity Induced by Heavy Metals.
Biochem Res Int. 2015;2015:534769.
doi:10.1155/2015/534769

11.Boguszewska A, Pasternak K. Cadmium--
influence on biochemical processes of the human

537



Arastirma Makalesi (Research Article)

organism. Ann Univ Mariae Curie Sklodowska
Med. 2004;59:519-523.

12.Ercal N, Gurer-Orhan H, Aykin-Burns N. Toxic
metals and oxidative stress part I: mechanisms
involved in metal-induced oxidative damage.
Curr Top Med Chem. 2001;1:529-1539.

13.Tinkov AA, Nguyen TT, Santamaria A, et al.
Sirtuins as molecular targets, mediators, and pro-
tective agents in metal-induced toxicity. Arch
Toxicol. 2021;95(7):2263-2278.

14 Buffet PE, Zalouk-Vergnoux A, Poirier L et al.
Cadmium sulfide quantum dots induce oxidative
stress and behavioral impairments in the marine
clam Scrobicularia plana. Environ Toxicol Chem.
2015;34(7):1659-1664.

15.Ates I, Suzen HS, Aydin A and Karakaya A: The
oxidative DNA base damage in testes of rats after
intraperitoneal cadmium injection. Biometals.
2004;17:371-377.

16.Shanker G, Aschner JL, Syversen T, Aschner M.
Free radical formation in cerebral cortical ast-
rocytes in culture induced by methylmercury.
Brain Res Mol Brain Res. 2004;128(1):48-57.

17.Amara S, Douki T, Garrel C, et al. Effects of
static magnetic field and cadmium on oxidative
stress and DNA damage in rat cortex brain and
hippocampus. Toxicol Ind Health. 2011;27:99-
106.

18.Seo JS, Yoo DY, Jung HY, et al. Effects of
Dendropanax morbifera Léveille extracts on cad-
mium and mercury secretion as well as oxidative
capacity: A randomized, double-blind, placebo-
controlled trial. Biomed Rep. 2016;4:623-662.

19.Dufault R, Schnoll R, Lukiw WJ, et al. Mercury
exposure, nutritional deficiencies and metabolic
disruptions may affect learning in children. Behav
Brain Funct. 2009;5:44. doi:10.1186/1744-9081-5
-44

20.Fujimura M, Usuki F. Cellular conditions respon-
sible for methylmercury-mediated neurotoxicity.
Int J Mol Sci. 2022;23(13):7218. doi:10.3390/
jms23137218

21.Prince LM, Aschner M, Bowman AB. Human-
induced pluripotent stems cells as a model to dis-
sect the selective neurotoxicity of methylmercury.
Biochim Biophys Acta Gen Subj. 2019;1863
(12):129300. doi:10.1016/j.bbagen.2019.02.002

22.Yang B, Yin C, Zhou Y, et al. Curcumin protects
against methylmercury-induced cytotoxicity in
primary rat astrocytes by activating the Nrf2/ARE
pathway independently of PKCd. Toxicology.
2019;425:152248. doi:10.1016/j.tox.2019.152248

23.Ni W, Huang Y, Wang X, Zhang J. & Wu, K..
Associations Of Neonatal Lead, Cadmium, Chro-
mium and Nickel Co-Exposure With Dna Oxida-
tive Damage In An Electronic Waste Recycling
Town. Sci Total Environ. 2014;472:354-362.

Bahri Elmas

24 Moynihan M, Peterson KE, Cantoral A, et al.
Dietary predictors of urinary cadmium among
pregnant women and children. Sci Total Environ.
2017;575:1255-1262.

25.Hwang IC, Ahn HY. High cadmium levels in
individuals with depressive mood: Results from
the 2008-2013 Korean National Health and Nutri-
tion Survey. Iran J Public Health. 2021;50
(8):1595-1602.

26.Yoshida S. Re-evaluation of acute neurotoxic
effects of Cd2+ on mesencephalic trigeminal neu-
rons of the adult rat. Brain Res. 2001;892(1):102-
110.

27.Galan A, Garcia-Bermejo L, Troyano A, et al.
The role of intracellular oxidation in death induc-
tion (apoptosis and necrosis) in human promo-
nocytic cells treated with stress inducers
(cadmium, heat, X-rays). Eur J Cell Biol. 2001;80
(4):312-320.

538



OTJHS

Online Turkish Journal of Health Sciences

e-ISSN: 2459-1467

OTSBD

Online Tiirk Saghk Bilimleri Dergisi

Online Turkish Journal of Health Sciences 2023;8(4):539-543

Online Tiirk Saghk Bilimleri Dergisi 2023;8(4):539-543

Analysis of the Escalation in Radiological Imaging: Underlying Factors and Consequences

Radyolojik Goriintiilemelerdeki Artisin Analizi: Altta Yatan Faktorler ve Sonuglar:

'"Erbil ARIK, Mehmet Halil OZTURK, *Onur TAYDAS

'Radiology Department, Igdir Dr. Nevruz Erez State Hospital, Igdir, Tiirkiye
Radiology Department, Sakarya Training and Research Hospital, Sakarya, Tiirkiye

Erbil Arik: https://orcid.org/0000-0002-5976-860X
Mehmet Halil Ozturk: https://orcid.org/0000-0002-4530-7167
Onur Taydas: https://orcid.org/0000-0002-5068-8988

ABSTRACT

Since the discovery of X-rays, radiological examinations
have held a crucial role in diagnosis. With the progression
of technology over time, the diversity and applications of
imaging methods have expanded significantly. In recent
years, there has been a notable increase in the use of radi-
ological examinations. This surge can have adverse ef-
fects in various domains, primarily impacting healthcare
and the economy. In order to cope with the numerical
increase in radiological imaging, excessive or unneces-
sary imaging should be taken under the spotlight. In this
review, the reasons and consequences of the increase in
the number of radiological examinations will be revealed.
Keywords: Computed tomography, magnetic resonance
imaging, number of radiological examinations, radiologi-
cal imaging, unnecessary imaging

oz

Radyolojik tetkikler X 1sininin kesfedilmesinden bu yana
tanida 6nemli bir yer tutmaktadir. Giiniimiize kadar olan
stirecte ilerleyen teknoloji ile birlikte goriintiileme yontem-
lerinin ¢esitligi ve kullanim alanlar1 genislemistir. Son
yillarda radyolojik tetkiklerin kullaniminda sayisal olarak
artis oldugu goriilmektedir. Bu artig basta saglik ve
ekonomi olmak {izere bircok alanda olumsuz sonuclar
dogurabilmektedir. Radyolojik goriintiilemelerdeki sayisal
artigla bas edebilmek i¢in asir1 sayida ya da gereksiz
yapilan goriintiilemeler mercek altina alinmalidir. Bu derle-
mede radyolojik tetkik sayisindaki artisin sebep ve
sonuglari ortaya konulacaktir.

Anahtar Kelimeler: Bilgisayarli tomografi, gereksiz
goriintilleme, manyetik rezonans goriintiileme, radyolojik
goriintiileme, radyolojik tetkik sayist
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INTRODUCTION

Radiology has evolved tremendously since the dis-
covery of X-ray. Advancements in the field of radi-
ology have paved the way for new imaging modali-
ties such as Computed Tomography (CT), Ultra-
sound Imaging (USI), Doppler Ultrasound, and
Magnetic Resonance Imaging (MRI). In the subse-
quent years, the existing imaging modalities have
undergone technological advancements, enabling
faster and higher-resolution imaging. Initially em-
ployed for diagnostic purposes, radiological imag-
ing has progressively found utility in post-treatment
monitoring, cancer screening, and treatment proce-
dures with imaging guidance. With the growth in
technological innovations, accessibility, and ex-
panding applications, the number of radiological

imaging procedures has surged in recent times. '

The escalating demand for radiological examina-
tions, coupled with the rapid increase in the volume
of imaging studies, has led to an imbalance between
the available resources and the rising need for such
procedures. This imbalance involves not only the
optimal staffing of radiologists, technicians, nurses,
and other healthcare professionals but also non-
personnel factors like economic resources, equip-
ment availability, accessibility, radiation dosage,
and more. This review aims to address the exces-
sive utilization of radiological examinations in re-
cent years, specifically focusing on USI, Doppler
USI, CT, and MRI. The review will discuss the
reasons behind the overuse or unnecessary applica-
tion of these imaging modalities and the resulting
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adverse consequences.

QUANTITATIVE ASSESSMENT OF THE UP-
TREND IN RADIOLOGY REQUESTS

The increase in radiological examinations is a multi-
dimensional issue of concern to radiology profes-
sionals and patients. The numbers of USI, CT, and
MRI examinations are on the rise worldwide. The
utilization of USI is experiencing a rapid surge ow-
ing to factors such as its bedside applicability, re-
peatability, cost-effectiveness, and fast execution.
With technological advancements, CT imaging has
gained advantages such as reducing motion artefacts
due to shorter scanning times, providing excellent
visualization of contrast agents, and presenting anat-
omy exceptionally. On the other hand, MRI offers
advantages like not containing ionizing radiation,
good visualization of soft tissues, enabling function-
al and metabolic imaging such as diffusion, perfu-
sion, spectroscopy, and utilizing contrast agents that
are safer compared to iodinated contrasts.’® A study
published by Larson et al. in 2011 highlighted that
the number of CT scans performed in emergency
departments in the United States increased six-fold
between 1995 and 2007, reaching 16.2 million
scans.® With the increased accessibility of MRI, its
utilization has also surged. Global publications em-
phasize the excessive rise in musculoskeletal MRI
examination numbers. It has been reported that the
rate of requesting MRI examinations without proper
indication in patients presenting with back pain
ranges from 35% to 70%, and even if the initial scan
is normal, the examination is repeated on average
after 2 years.">® The increase in the number of ex-
aminations has brought up the issue of unnecessary
utilization of radiological imaging. Studies have
demonstrated that the rate of unnecessary requests
for radiological examinations falls within the range
of 10% to 40%.

Organization for Economic Co-operation and Devel-
opment (OECD) data emphasize the high number of
MR and CT scans globally.” In a report published by
the Turkish Society of Radiology (TSR) in 2018,
Tirkiye ranks first in terms of the number of MRI
scans and 9th in CT scans, based on OECD data.
According to the report, there are 144 MRI scans per
1000 people in Tiirkiye (compared to the OECD
average of 57 scans), and 245 CT scans per 1000
people (compared to the OECD average of 143
scans). Furthermore, the report indicates that the
number of radiologists per capita in Tirkiye is rela-
tively low, with around 5 radiologists per 100.000
people, which is half to one-third of the levels in
most European countries. The need for more radiol-
ogists in proportion to the high number of scans un-
derscores an overwhelming workload. This situation
is quantified by data indicating that in some institu-
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tions, radiologists are obliged to interpret 200-300
scans per day, and the time dedicated to each exami-
nation has dropped below 5 minutes.” The potential
adverse consequences brought forth by all these data
will be discussed later.

CAUSES OF EXCESSIVE OR UNNECESSARY
IMAGING REQUESTS

With the advent of technological advancements, the
utilization of advanced diagnostic imaging modali-
ties has been on the rise globally. The escalation in
the number of diagnostic imaging studies may be
attributed to various factors. These factors encom-
pass the increasing average age of the population,
technological advancements, an increase in imaging
indications, augmented accessibility to imaging de-
vices, and an upsurge in the number of radiologists.
Clinicians assume a fundamental role in the requisi-
tion of radiological examinations, thereby rendering
the conduct of clinicians a pivotal determinant in the
workload of radiology. The utilization patterns of
imaging modalities by clinicians are influenced by
factors such as patient expectations, indecision or
suspicion, time constraints during examinations,
defensive medicine practices, payment systems, and
more. These factors can vary across countries and
even institutions.®

The European Referral Guidelines for Imaging high-
lights key contributors to excessive radiological test
requests, including redundant test repetitions, inade-
quate reliance on non-imaging tests for patient man-
agement, overutilization of imaging, incorrect radio-
logical test requisitions, insufficient knowledge
about test indications, and the clinicians' sense of
security both for themselves and the patients.®

The American Board of Radiology Foundation has
also identified factors contributing to excessive radi-
ological test requests. These factors include the fear
of malpractice, reimbursement issues, physician self-
referral for diagnostic imaging, the need for repeat
imaging due to inadequate quality, patients' requests
for imaging, lack of knowledge, and non-adherence
to guidelines.’

One contributing factor behind excessive test re-
quests is reimbursement concerns. Due to higher
reimbursements for radiological tests compared to
other services, clinicians outside of radiology may
request more tests to increase their revenue.’ Self-
referral involves non-radiologist physicians ordering
and interpreting diagnostic imaging studies in their
clinics. Examples include obstetricians and gynecol-
ogists performing USI and Doppler USI, orthope-
dists requesting extremity radiographs and musculo-
skeletal MRIs, and various departments conducting
procedures with imaging guidance.’

Patients, often armed with preconceived notions
based on their research, may seek specific diagnostic

540



Derleme Makalesi (Review Article)

imaging modalities before even visiting a clinician.
However, patients can misinterpret or overlook their
clinical conditions while researching, and the relia-
bility of the sources they access can be questionable.
Consequently, patients who encounter alarming in-
formation may request imaging from clinicians to
either reach a definitive conclusion or rule out con-
cerning conditions. Factors contributing to unneces-
sary radiological test requests include the need to
ensure patient satisfaction, challenges in providing
detailed explanations during brief consultation
times, patients' concerns about their conditions trig-
gering malpractice fears in clinicians, and the risk of
violence directed towards healthcare professionals.'’
A study by Studdert et al. emphasized that radiologi-
cal tests ordered due to malpractice concerns are
more prevalent than other forms of defensive medi-
cine practices. '
Repeating radiological tests is another factor con-
tributing to unnecessary test requests. Test repetition
can arise from various reasons, such as inadequate
image quality necessitating a repeat scan for proper
diagnosis. In some cases, incomplete knowledge
about which test to order and limited communication
between clinicians and radiologists can lead to re-
dundant test requests. Instances of imaging being
performed on the wrong anatomical region or opting
for contrast imaging instead of non-contrast when
it's not required can also occur. Furthermore, per-
forming contrast imaging unnecessarily, while not
directly related to unnecessary radiological tests, can
lead to extra costs within the field of radiology.

The report by the Turkish Society of Radiology in

2018 also analyzed the number of radiological tests,

and the primary factors contributing to excessive test

requests in Tirkiye were outlined in the following
five points:’

1. Insufficient clinician-to-population ratio leading
to shortened consultation times,

2. The necessity of ensuring patient satisfaction and
meeting healthcare service expectations,

3. A low number of radiologists per population,

4. Patients' requests for radiological tests from cli-
nicians,

5. Defensive medicine (clinicians resorting to imag-
ing methods to achieve quick and secure diagno-
ses due to limited consultation times) and the
risk of violence towards healthcare professionals.

RISKS AND ADVERSE OUTCOMES RESULT-
ING FROM EXCESSIVE OR UNNECESSARY
IMAGING REQUESTS

With the increasing number of radiological tests, one
of the primary challenges that emerge is the poten-
tially harmful effects stemming from ionizing radia-
tion. It is well-established that these detrimental ef-
fects are contingent upon the dosage and duration of
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exposure to X-rays. Within radiological imaging, the
primary concern lies in the radiation dosage, with a
particular focus on its potential to induce the devel-
opment of cancer. Notably, the escalated risk is pri-
marily attributed to the exponential rise in usage,
notably in CT imaging due to its comparatively
higher dosage. The advent of multidetector CT tech-
nology has led to the utilization of imaging tech-
niques such as CT angiography, cardiac CT, and
dynamic contrast-enhanced CT, contributing to in-
creased dosage exposure.” Moreover, available data
has demonstrated that the widespread adoption of
CT for cancer screening could potentially elevate the
risk of cancer at the population level as well."!

The utilization of intravenous (I'V) iodinated contrast
agents for various purposes in CT imaging has also
become more prevalent with the increasing number
of CT scans. The widespread use of contrast agents
not only carries economic implications but also
gives rise to potential consequences that could nega-
tively impact public health. Hypersensitivity reac-
tions, for instance, are one such consequence, occur-
ring at a rate of approximately 5-12%, with a mortal-
ity rate of around 1 in 75.000. This range of reac-
tions encompasses a broad clinical spectrum, from
urticaria to anaphylaxis. Contrast-induced nephropa-
thy and thyrotoxicosis are also undesirable clinical
conditions associated with contrast agents.
Radiological examinations hold a significant place
within countries' healthcare expenditures. With the
increasing number of diagnostic tests, their share in
healthcare spending has also risen.” However,
whether this escalated cost translates into an im-
provement in the quality of healthcare services is a
subject of debate. A study conducted in the United
States revealed that regions with higher imaging
utilization and expenditures did not necessarily yield
better patient outcomes compared to regions with
lower utilization.'> Moreover, certain studies have
indicated that high-tech imaging modalities contrib-
ute significantly less (20-50%) to patient outcomes.’
Considering the time invested by radiologists in un-
necessary test interpretations and the overutilization
of imaging equipment, the cost-effective utilization
of healthcare spending can diminish. On the other
hand, unnecessary tests may lead to false positive
results, resulting in additional secondary tests and
interventions, thereby imposing an extra burden on
healthcare expenditures. In conclusion, the volume
of imaging tests has become a crucial factor in con-
trolling healthcare costs.

In recent years, technological advancements and the
widespread adoption of imaging modalities have
contributed to enhancing patients' quality and dura-
tion of life.” However, the excessive or unnecessary
use of these modalities can also yield adverse out-
comes concerning the quality of healthcare services.
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The time loss incurred by these examinations, the
reduction in report quality due to the workload on
radiologists, and unnecessary interventions resulting
from false-positive diagnoses all contribute to a de-
cline in service quality. The excessive increase in the
number of radiological tests unnecessarily intensi-
fies the workload of radiologists during both regular
and on-call hours. Consequently, this situation leads
to professional burnout among radiologists and radi-
ology technicians. A recent study conducted in
Western Europe revealed a dramatic rise in radiolo-
gy on-call duty intensity over the past 15 years, pri-
marily attributed to the surge in CT requests in
emergency departments.”> The extended working
hours and lack of sufficient rest for radiologists, the
necessity to expedite report interpretations within
shorter timeframes, and the inability to communicate
with clinicians in complex cases all can result in
diagnostic errors. The decline in service quality has
adverse implications for patients who benefit from
these services. The time wasted and anxiety caused
by unnecessary tests, radiation exposure, and sec-
ondary tests or interventions all contribute to re-
duced patient satisfaction and confidence. Moreover,
for patients with serious health issues or urgent im-
aging needs, access to imaging examinations can
become challenging due to the heightened workload,
potentially leading to delays in diagnosis.

Excessive or unnecessary radiological tests pose
professional risks for radiologists. The demand for
radiological images to be reported in a timeframe
shorter than what is appropriate can lead to diagnos-
tic errors and expose radiologists to significant legal
risks.” The increase in workload also brings about
consequences such as fatigue, stress, burnout, de-
creased job satisfaction, and a propensity to leave
the profession. Additionally, the escalation in radia-
tion exposure potentially carries health risks, the
most serious of which is the risk of developing can-
cer. On the other hand, a review stated that there is
no evidence to support an increased cancer risk
among radiologists working over the past 30-40
years." Another study comparing cancer incidence
and mortality rates of radiologists who worked after
1940 with those of psychiatrists and the general pop-
ulation found that they were not significantly elevat-
ed.”” However, the rapidly increasing number of
tests in recent years raises questions on this matter
and necessitates further investigation.

Due to the increased workload of radiologists, there
is a reduction in the time allocated to fundamental
imaging techniques such as X-rays or complex pro-
cedures like interventional radiology.” Basic imag-
ing methods like X-ray, commonly used as a prima-
ry diagnostic tool, provide crucial insights into cer-
tain clinical conditions. Initiating radiological imag-
ing with more advanced techniques can lead to
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missed diagnostic clues from X-ray images that are
not examined or reported due to radiologists' work-
load. Neglecting both practical evaluations of X-rays
and utilizing diagnostic hints can lead to the unnec-
essary use of advanced imaging methods, thus in-
creasing costs. Additionally, this circumstance can
compromise healthcare quality by delaying diagno-
ses. Interventional radiology, an increasingly popu-
lar field for diagnosing and treating diseases, has
been impacted by the growing workload of radiolo-
gists. Especially in hospitals lacking interventional
radiology units, the increased workload hinders radi-
ologists from employing interventional techniques.
In conclusion, the escalation in radiological imaging
poses challenges that demand a concerted effort
from the medical community and policymakers. By
addressing the underlying factors driving excessive
requests, implementing evidence-based guidelines,
and fostering collaborative practices, we can strike a
balance between the benefits of advanced imaging
techniques and the judicious use of resources. In
doing so, we can ensure the delivery of high-quality
healthcare services while minimizing the potential
drawbacks associated with the escalating demand for
radiological examinations.
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ABSTRACT

A hospital's dietary service plays a crucial role in improv-
ing the health of hospitalized patients and enhancing the
hospital's reputation. To ensure a high-quality dietary
service, careful planning, proper layout, systematic menu
planning, and sufficient assistance and supervision during
meal offerings are essential. The dietician or food service
manager is responsible for ensuring that patients receive a
well-prepared, balanced diet in an aesthetically pleasing
manner. The individual in charge of dietary services over-
sees inpatient catering, diet counselling, and commercial
catering. Additionally, they are responsible for education,
training, and research.

Keywords: Balanced diet, diet, dietary services, dietician,
food service manager
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Bir hastanenin diyet hizmeti, hastanede yatan hastalarin
saglhiginin iyilestirilmesinde ve hastanenin itibarinm arttiril-
masinda ¢ok 6nemli bir rol oynamaktadir. Yiiksek kaliteli
bir diyet hizmeti saglamak i¢in dikkatli planlama, uygun
diizen, sistematik menii planlamasi ve yemek sunumlari
sirasinda yeterli yardim ve denetim esastir. Diyetisyen veya
yemek servisi yoneticisi, hastalarin iyi hazirlanmisg, dengeli
ve estetik agidan giizel bir beslenme almalarmi sagla-
maktan sorumludur. Diyet hizmetlerinden sorumlu Kkisi,
yatan hasta ikramlarini, diyet danigmanligini ve ticari ikram
hizmetlerini denetler. Bununla birlikte, egitim, 6gretim ve
aragtirmadan da sorumludurlar.

Anahtar Kelimeler: Dengeli beslenme, diyet, diyet hiz-
metleri, diyetisyen, yemek servisi yoneticisi
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Dear Editor,

Dietary services play an essential role in supporting
the recovery of ailing patients. These services in-
volve providing nutritious, balanced, and palatable
meals, as well as educating patients and their attend-
ants about the benefits of a balanced diet. The dieti-
cian or food service manager is responsible for en-
suring that each patient receives a properly prepared
balanced diet as advised by the treating physician
and served in an aesthetically pleasing manner. Ad-
ditionally, these services cater to the needs of outpa-
tients by providing diet and food counselling.
Hospitalized patients often struggle with poor appe-
tite, as indicated by a study revealing that 23% of
inpatients consume less than 25% of the provided
food.' There are many factors associated with inade-
quate food intake among inpatients, such as lack of
feeding aid, inability to provide daily healthy meals,
and missing meals due to clinical investigations.” A
study by Kontogianni et al. suggested that 58% of
inpatients did not consume all the food they were
served.’ Approximately half the hospitalised patients
are dissatisfied with the hospital's dietary services

and prefer to consume home food rather than food
from the hospital. Also, hospital dietary services
play a crucial role in improving patient satisfaction.
Reduced Intake: Difficulties faced by the patient in
eating and swallowing, a sense of loneliness, feeling
insecure, stressed and delayed mealtimes may con-
tribute to reduced food intake during hospitaliza-
tion.* Tllness-induced loss of appetite and prolonged
hospital stay have been studied as essential factors
causing reduced food intake in hospitalized pa-
tients.’

Measures to Improve Food Intake: It has been
shown that improved meal-ordering systems, service
styles, and meal delivery systems improve food in-
take in hospitalized patients. The use of electronic
menus (E-menus) was an effective way to obtain
information about food preferences, contributing to
greater satisfaction among inpatients.® The bedside
meal-ordering system showed improved food intake
and patient satisfaction compared to traditional pa-
per menu systems.” Room service increases patient
satisfaction and food intake while reducing food
waste and cost.® In-patients preferred the trolley sys-
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tem over the pre-plated meal system because the
temperature was more controlled.” Protected
mealtimes, mealtime environment, and mealtime
assistance have been proven to be successful inter-
ventions to improve patients’ overall food intake.'’
Food intake among elderly patients improved in the
presence of meal assistants.'' A study by Markovski
et al. suggested that the dining room environment
may positively impact food intake.'> A broader and
diverse menu, high-quality taste, specific ingredient
details and better presentation improve patient satis-
faction with hospital food services.”” A study by
Navarro et al. compared the use of orange
(experimental) and white (control) napkins on the
inpatients’ meal intake. It showed increased food
intake among patients with an orange napkin.'* Use
of an indirect calorimeter and resting energy ex-
penditure device calculates the patient’s actual calor-
ic requirements and may be of help in planning hos-
pital diets.

Role of Dietary Services: The food service manager
is responsible for working out requirements of food
items, selection, procurement, receipt, inspection,
verification, proper storage, menu planning, and
supervising food preparation and distribution of
warm, palatable, presentable food to the patients.
The functions of those in charge of dietary services
include inpatient catering, diet counselling, commer-
cial catering, education, training, and research.
Inpatient Catering: It provides meals to hospital-
ized patients, including a balanced diet with ade-
quate calories.

Diet Counselling: Patients with diabetes, hyperten-
sion, anemia, protein-energy malnutrition, and cardi-
ovascular diseases are referred from Specialist out-
patient departments or, before being discharged from
the hospital, seek dietary consultation for calculating
their caloric and protein requirements as per their
height, weight, hemoglobin levels, blood sugar lev-
els and renal function tests.

A low-calorie, low-fat diet is recommended for pa-
tients with fatty liver. A diet low in sodium content,
including grains, fruits and vegetables, dairy, lean
meat, nuts and seeds, and legumes, is beneficial in
hypertensives. We need to manage insulin levels in
Polycystic ovarian disease, so meals should be mod-
erate in complex carbohydrates like brown rice and
oats. Emphasis on clean, whole foods and restricting
processed foods, sodium, red meat, sugar and alco-
hol should be recommended in heart patients. The
Mediterranean diet is heavily plant-based, with a
foundation of vegetables, fruits, whole grains, beans,
nuts, and seeds and should be advised in diabetic
patients.

Commercial Catering: Medical, paramedical, sup-
port staff, attendants, and visitors of the hospital
require drinking water, snacks, beverages and meals,
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which are catered by the staff canteen run by a third
party under the administrative control of hospital
authorities to supervise the hygiene, sanitation and
quality of food services provided.

Education, Training and Research: The dictician
can educate the nursing assistants, cooks, residents
and technicians regarding types of food, their caloric
content, protein value and a balanced diet. They can
further impart knowledge about special diets recom-
mended for diabetes, renal diseases, liver diseases
and anemia. The training module should include
issues of sanitation, anti-rodent measures to be fol-
lowed in grocery and vegetable storerooms, food
safety, healthy cooking, adoption of anti-fly stand-
ards and pilferage control in the kitchen.

Food Service Manager: The food service manager
or the dietician plays a pivotal role in managing the
hospital's dietary services. They need to ensure the
regular cleanliness of the food preparation area, as
well as the utensils, crockery, and cutlery used for
food preparation and serving. Periodic health inspec-
tions and maintenance of health record cards for the
cooks and staff working in food preparation and
distribution areas need to be monitored. They need
to wear an apron and cap while preparing food and
need to have 2 to 3 sets of such uniforms. The menu
needs to be displayed, and food preparation as per
the given menu needs to be monitored. The food
service manager needs to frequently visit the store
where dry and fresh rations are stored to ensure
proper storage and prevent pilferage. He needs to
maintain records of procurement of food items and
monitor costs. He is supposed to inspect bins, racks,
cupboards, and refrigerators for proper maintenance
and cleaning. Anti-rodent measures should be en-
sured. Food from the cookhouse should be tasted
periodically to confirm that the patients are being
provided with a healthy, palatable and presentable
meal.

The National Health Mission of India has issued
guidelines for the implementation of dietary services
in district hospitals, recommending having a dietary
service department comprising of a Medical Officer,
nurse, purchase officer, and a dietician, which
should meet periodically to discuss the dietary ser-
vices and their interaction with the community and
organize awareness programs for the community on
the importance of nutrition and healthy eating habits.
In conclusion, “Let food be thy medicine and medi-
cine be thy food” is a well-known statement of Hip-
pocrates. Hospital food service can make a differ-
ence and improve patients’ food intake, satisfaction,
nutritional status and quality of life. Most hospital-
ized patients have a loss of appetite, physical diffi-
culties in eating, or unavailability of food between
meals and missing meals due to a critical investiga-
tion or a therapeutic procedure. Most post-operative
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patients are recommended to be kept nil per oral for
about 4 to 6 hours to prevent nausea and vomiting
due to anesthetic drugs, which leads to many pa-
tients feeling hungry at some point during their hos-
pital stay. Improved meal-ordering systems, service
styles, and meal delivery systems have been shown
to improve food intake in hospitalized patients. A
broader and diverse menu, high-quality taste, specif-
ic ingredient details, and better presentation improve
patients' food intake while admitted to the hospital.
The food service manager is responsible for the
work.
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