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Introduction

, *Melike Emiroglu , “Fatih Kara , SAlaaddin Yorulmaz

ABSTRACT

Aim: Waterlow, Gomez, and WHO Classification are used all over the world as reliable methods in
the evaluation of malnutrition in children’s age group. In our study, the purpose was to evaluate the
usability of Upper Middle Arm Circumference measurement in malnuftrition diagnosis between the
ages of 1-5in the children of our country by investigating the relation with the other three methods.
Material and Methods: A fotal of 1500 children, who were between the ages of 1 and 5, and
admitted to the clinics of Selcuk University, Faculty of Medicine, Department of Child Health and
Diseases were included in the study. Anthropometric measurements that consisted of height,
we(ijght, and Upper Middle Arm Circumference were made for all children who participated in the
study.

Results: Among the 1.500 children, who were included in the study, a total of 704 were girls (46.93%),
and 796 (53.07%) were boys. Upper Middle Arm Circumference measurement values were similar
in girls and in boys. It has been determined in our study that Upper Middle Arm Circumference has
better compatibility with Gomez classification in respect of sensitivity and specificity. When the
cut-off point value of the compatibility of Upper Middle Arm Circumference with other malnutrition
classifications was accepted as 11.5 cm in respect of sensitivity, specificity, positive predictive
values, and negative predictive values in severe diagnosis of malnutrition, it was seen that it
produced befter results than 11.0 cm.

Conclusion: Early recognition of an important public health problem such as malnutrition is very
important for taking precautions and identifying treatment modalities. Although the Upper Middle
Arm Circumference cut-off point differs among countries and regions for the diagnosis of severe
malnutrition, our study showed that it would be appropriate to prefer 11.5 cm for our country.

Keywords: Children, Malnutrition, Mid-upper arm circumference, Malnutrition classification
fo)4

Amag: Cocuk yas grubunda malnUtrisyonun degerlendiriimesinde tOm dinyada gUvenilir ydntemler
olarak Waterlow, Gomez ve WHO Siniflandirmasi kullanimaktadir. Calismamizda Glkemizdeki
cocuklarda 1-5 yas arasi malnUtrisyon tanisinda Ust Orta Kol Cevresi 6lcUmUnin diger U¢ yontemle
iliskisi arastinlarak kullanilabilirliginin degerlendiriimesi amagclanmistir.

Gere¢c ve Yontemler: Calsmaya Selcuk Universitesi Tip FakUltesi Cocuk Saghigr ve Hastaliklar
Anabilim Dali poliklinigine basvuran 1-5 yas arasi foplam 1500 ¢ocuk dahil edildi. Calismaya katilan
tUm ¢ocuklarin boy, kilo ve Ust Orta Kol Cevresi SlcumUnden olusan antropometrik Slcimler yapildi.
Bulgular: Arastrmaya dahil edilen 1500 cocugun 704’0 (%46,93) kiz, 796's (%53,07) erkekti. Ust
Orta Kol Cevresi 6lgUm degerleri kizlarda ve erkeklerde benzerdi. Calismamizda duyarliik ve
6zgulltk agisindan Ust Orta Kol Cevresi 8lgUminin Gomez siniflamasina daha iyi uyum gosterdigi
saptanmistir. Ciddi malndtrisyon tanisinda Ust Orta Kol Cevresi 6lgimUnin diger malnUtrisyon
sinflamalarn ile uyumlulugunun duyarlilik, 6zgUlllk, pozitif prediktif degerler ve negatif prediktif
degerler acisindan 11,5 cm olarak kesme noktasi degeri kabul edildiginde, 11,0 cm’'den daha iyi
sonuglar verdigi gorGimUstUr.

Sonug: MalnUtrisyon gibi dnemli bir halk saglhidi sorununun erken taninmasi, dnlem alinmasi ve
tedavi ydntemlerinin belirlenmesi acisindan oldukga dnemlidir. Agir mainUtrisyon tanisiicin Ust Orta
Kol Cevresi kesme noktasi Ulkeler ve bdlgeler arasinda farklilik gosterse de calismamiz Ulkemiz icin
11,5 cm’nin fercih edilmesinin uygun olacagini géstermistir.

Anahtar Kelimeler: Cocuklar, MalnUtrisyon, Orta-Ust kol gevresi; MalnUtrisyon sinifiandirmasi

Malnutrition is a complex pathological condition with (WHO) defines malnutrition as an imbalance in the
structural deficiencies in fissues and dysfunctions in intake of nutrients and energy, which are required
organs occurring as aresult of insufficient, unbalanced by an individual to grow, survive, and perform some
or excessive intake of macro and micronutrients, which special functions (1). Nutrition problems are often found
are necessary for the continuity of the functions of the in preschool and school-age children of mothers who
body fissues and organs. World Health Organization work in cities and rural areas because of the inability
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to eat regularly, eat well, and have good care and
follow-up. The most frequently affected age group is
the children who are between the ages of 6 months
and 5 years. Early diagnosis, proper freatment, and
careful follow-up are important elements in preventing
and treating malnutrition (2).

The prevalence of malnutrition varies according to
different societies that live in different parts of the
world. Many factors, such as local and private beliefs,
traditions, economic status, social characteristics,
breastfeeding habits, and the age of breastfeeding
affectthesocialprevalence andclinicalcharacteristics.
It is more prevalent especially in children from broken
families that have low socioeconomic status, and
cannot benefit from education and health services.
Malnutrition is frequent in rural areas of developing
countries because an important part of the society
is poor and feed heavily on grain. According to the
data released by the WHO, the rate of children that
have malnutrition in developing countries decreased
from 29% to 18% between 1990 and 2010, and the
related mortality rate under the age of 5 decreased
at arate of 35%. Among the approximately 500 million
children who are under the age of 5 on a worldly
scale, nearly 100 milion have malnutrition, and the
number of children with severe and acute malnutrition
is predictive to be around 20 million (3).

Waterlow, Gomez, and WHO Classification are used all
over the world as reliable methods in the evaluation of
malnutrition in children’s age group. However, trained
medical personnel is required for all these three
methods to be used successfully. It is recommended
in various publications that Upper Middle Arm
Circumference (UMAC) measurement should be
used as a simple and practical alternative method in
the evaluation of malnutrition (4,5). Although UMAC
increases at significant levels in the first year of life, it
is like an absolute value between the ages of 1 and
5 in children, and changes very litfle. It was argued
that arm circumference was a good marker in the
evaluation of the nuftritional status in children (6).

According fo UMAC measurement, different values
are accepted as limits for severe malnutrition in the
evaluation of malnutrition in different countries. In
our study, the purpose was to evaluate the usability
of UMAC measurement in malnutrition diagnosis
between the ages of 1-5in the children of our country
by investigating the relation with the other three
methods.

Material and Methods

A total of 1500 children, who were between the ages
of 1 and 5 (12-60 months), and admitted fo the clinics
of Selcuk University, Faculty of Medicine, Department
of Child Health and Diseases between June 1, 2014
and September 30, 2014, were included in the study.

Anthropometric measurements that consisted of
height, weight and UMAC were made for all children
who participated in the study. All anthropometric
measurements were made by the same person (an
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experienced pediafric health and diseases junior
doctor) by using the same measurement fools.
Stature measurement was made without shoes with
a wall-mounted 0.1 cm-sensitive stadiometer (Holtain
Limited, Crymych, Dyfed, Made in Britain) for children
who could stand upright. The height measurements of
the children who could not stand upright were made
with a special height measuring tape with a measuring
band on its edge and a moving part applied to the
child’s feet. Body weight measurements were made
with 100-gram precision scales (Oncomed Electronic
body scale SC-105 and Charder model MS3500, made
in China) with thin clothes on children who could
stand upright, and the measurements of the children
who could not stand upright were made in lying
position. UMAC was measured with a non-flexible but
curling measurement tape by faking the left arm to
90 degrees of flection from the elbow. The arm was
placed in neutral position after the exact midpoint of
the distance between the acromion and olecranon
protrusions was marked, and the arm circumference
was measured from this point with the measuring tape.
The weight-for-age (WFA), height-for-age (HFA) and
weight for height (WFH) percentages were calculated
by using the body weight and stature reference values
in Turkish Children reported in the study conducted by
Neyzi et al. in the Journal of Child Health and Diseases
in 2008 (7). The Z-scores for height and weight (SS score)
were determined by using the SS data for height and
weight based on the study conducted by Neyzi et al

(7).

Malnutrition degrees were determined according to
Gomez, Waterlow, and WHO Classifications. The YGA
percentage in Gomez class was calculated with the
following formula: (Child's Weight/50th percentile
value of the same age and gender) X 100; and
between 110 and 90 percent were evaluated as
normal, 89 to 75 percent moderate (1st degree), 74
to 60 percent moderate (2nd degree), and below 60
percent as severe (3rd degree) malnutrition.

The YGB Percentage in Waterlow classification
was calculated with the following formula: (Child's
Height/50th percentile value in the same age and
gender) X 100; and 95 percent and above was
evaluated as normal, between 94 and 90 percent
moderate, 89 percent and 85 moderate, and 85
percent and below as severe malnutrition.

The BGA percentage, which is the other parameter
of Waterlow Classification, was calculated with the
following formula: (Child’s Weight/The Weight of the
Child corresponding to the 50th Percentile Value)
X 100; and 90-110 percent were considered to be
normal, 89-80 percent were considered mild, 79 to
70 percent moderate, 70 percent and below severe
malnutrition. Weight and Height Z-scores (SSS) were
calculated as WHO Classification. SSR scores were
defined as normal if between -2 and +2, moderate if
between -2 and -3, and -3 and below were defined as
severe malnutrition.

The limit of 12.5 cm was taken as the limit value for the
diagnosis of malnutrition in the evaluation of UMAC.
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Since two values were reported in the literature for
severe malnufrition diagnosis, the limit values of 11.5
cmand 11.0 cm were used (8-10). In our study, in ferms
of malnutrition diagnosis of children, UMAC cut-off
values were determined separately with ROC analysis
for Gomez (WFA), Waterlow (HFA, WFH), and WHO
Classifications.

The specificity, sensitivity, positive and negative
predictive values were determined for Gomez (WFA),
Waterlow (HFA, WFH), and WHO Classifications of
UMAC measurement for malnutrition diagnosis.
Linear Regression Analyses were made to examine
the relations between UMAC and the other three
classifications.

Statistical Analysis

The SPSS 20.0 Package Program was used in statistical
analyses. Frequency and percentage distributions of
the data were determined. As a result of the normality
test, the Mann Whitney U-Test was used for the variables
thatwere not normally distributedin binary groups when
the differences between the groups were examined.
The Kruskal Wallis H-Test with Bonferroni Correction
was used in more than two groups for the variables
that were not normally distributed. The inter-variable
relations were investigated with the Chi-Square Test.
P<0.05 was taken as the level of significance.

Resulis

Among the 1.500 children, who were included in
the study, a total of 704 were girls (46.93%), and 796
(53.07%) were boys. The mean age was 35.28+14.82
months in girls (median 36 months; age range 12-60
months), and the mean age was 34.77+14.72 months
in boys (median 35 months; age range 12-60 months).
UMAC measurement values were similar in girls (mean
15.18+1.97 cm, median value 15 cm, range 10-24 cm)
and in boys (mean 15.26+1.8 cm, median 15.3 cm,
range 10.4-21.1 cm) (p:0.328). However, the mean
values of both genders in 48-60-month age group were
higher compared fo in other age groups (p:0.001).
The distribution of upper middle arm circumference
measurements according to age groups is shown in
Table 1.

In the evaluation that was made by using the Gomez
(WFA) Malnutrition Classification it was found that 623
out of 1.500 children had normal (41.53%), 438 (29.20%)
mild, 147 (9.8%) moderate, and 34 (2.27%) had severe
malnutrition. The WFA values were above the normal
valuesin 258 children (17.20%). In Gomez Classification,
it was seen that the frequency of malnutrition was
similarin both genders (0:0.147).The gender distribution
of the cases according to the Gomez, Waterlow (HFA,
WFH), WHO (Weight, Height) Classifications is shown in
Table 2. When malnutrition levels and age groups of
the Gomez Classification were compared, decreases
were detected in the frequency in all malnutrition
levels as age increased (p:<0.001). The distributions of
Gomez, Waterlow (HFA, WFH), WHO (Weight, Height)
Classifications according to age groups are shown in
Table 3.
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Table 1: The distribution of upper middle arm circumference
measurements according to age groups

Gender  Age n Median Min Max P
(Month)
12-23 191 1390 10.00 17.60
Female  24-35 153 15.00 10.00 19.50
36-47 166 1540 12.00 19.40 <0.001
48-60 194 1650 12.50 24.00
12-23 216 1450 10.40 20.50
24:35 191 1530 11.00 19.50 <0.001
Male 36-47 178 1550 12.00 21.10
48-60 211 16.00 12.70 21.00
12-23 407 1400 10.00 20.50
Total 24-35 344 1520 10.00 19.50 <0.001
36-47 344 1550 12.00 21.10
48-60 405 1600 12.50 24.00
When the degrees of malnutriion and UMAC

measurements of Gomez classification  were
compared, it was found that UMAC values decreased
as malnutrition degrees increased in both genders
(p:<0.001). The comparison of Gomez, Waterlow (HFA,
WFH), WHO (Weight, Height) Classification and UMAC
measurements is given in Table 4. When the degrees
of malnutrition obtained based on the HFA parameter
of Waterlow Classification and UMAC measurements
were compared, it was seen that UMAC values
decreased as the malnutrition degree increased
in both genders (p:<0.001). When the degrees of
malnutrition obtained based on the WFH parameter
of Waterlow Classification and UMAC measurement
were compared, it was determined that UMAC
values decreased as malnutrition degrees increased
in both genders (p:<0.001). When the malnutrition
degrees obtained based on the weight parameter
of WHO Classification and UMAC measurement
were compared, it was observed that UMAC values
decreased as malnutrition degrees increased in both
genders (p:<0.001). When the malnutrition degrees
obtained on the basis of the height parameter of
WHO Classification and UMAC measurement were
compared, it was found that UMAC values decreased
as malnutrition degrees increased in both genders
(p:0.001).

The relations between UMAC measurement and WFA,
HFA, WFH and WHO Classification was investigated.
Also, sensitivity, specificity, and positive and negative
predictor values of UMAC were determined. When the
cut-off point of the UMAC measurement was taken as
11.0 cm for severe malnutrition, the sensitivity was 17.6%
compared to Gomez (WFA) Classification; however,
the specificity was 98.9%. The positive predictive value
was 28.5%, and the negative predictive value was
98.1%. The comparison of Gomez, Waterlow (HFA,
WFH) and WHO (Weight, Height) Classification and
UMAC measurements is shown in Table 5. When the
cut-off point of UMAC measurement was taken 11.5
cm for severe malnutrition, the sensitivity was found
as 52.9%, and the specificity was 98.1% compared to
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Table 2: The gender distribution of the cases according to the Gomez, Waterlow (HFA, WFH), WHO (Weight) and WHO (Height) Classifications

Female Male Total

n % n % n % Ki-Kare P
GOMEZ Normal 307 43.61 316 39.7 623 41.53 6792 0.147
(W Mild (1) 202 28.69 236 29.65 438 29.20

Moderate (2.) 56 7.95 91 11.43 147 9.80

Severe (3.) 14 1.99 20 2.51 34 2.27

Above-Normal 125 17.76 133 16.71 258 17.20

Total 704 100 796 100 1500 100.00
WATERLOW Normal 453 64.35 505 63.44 958 63.87 5.956 0.202
(HFA) Mid (1.) 167 23.72 179 22.49 346 23.07

Moderate (2.) 42 5.97 72 9.05 114 7.60

Severe (3.) 31 44 27 3.39 58 3.87

Above-Normal 1 1.56 13 1.63 24 1.60

Total 704 100 796 100 1500 100.00
WATERLOW Normal 395 56.11 456 57.29 851 56.73 9.017 0.061
(RATFR, Mild (1.) 146 20.74 160 20.1 306 20.4

Moderate (2.) 39 5.54 37 4.65 76 5.07

Severe (3.) 1 0.14 12 1.51 13 0.87

Above-Normal 123 17.47 131 16.46 254 16.93

Total 704 100 796 100 1500 100
WHO Normal 601 85.37 661 83.04 1262 84.13 4373 0.358
i) Moderate 48 6.82 61 7.66 109 7.27

Severe 18 2.56 35 4.4 53 3.53

Above-Normal 37 5.26 39 4.9 76 5.07

Total 704 100 796 100 1500 100
WHO Normal 575 81.68 614 77.14 1189 79.27 12764 0.012
=gt Moderate 64 9.09 88 11.06 152 1013

Severe 50 7.1 69 8.67 119 7.93

Above-Normal 15 2.13 25 3.14 40 2.67

Total 704 100 796 100 1500 100

Table 3: The age groups distribution of the cases according to the Gomez, Waterlow (HFA, WFH), WHO (Weight) and WHO (Height) Classifications

Age Groups (Month)

12-23 24-35 36-47 48-60 Total .
n % n % n % n % n % Kikare P
Normal 147 36.12 155 45.06 135 39.24 186 45.93 623 41.53
Mild (1.) 143 35.14 101 29.36 102 29.65 92 22.72 438 29.20
WFA Moderate (2.) 60 14.74 20 5.81 28 8.14 39 9.63 147 9.80 70.088 <0.001
Severe (3.) 18 4.42 6 1.74 9 2.62 1 0.25 34 2.27
Above-Normal 39 9.58 62 18.02 70 20.35 87 21.48 258 17.20
Normal 218 53.56 230 66.86 231 67.15 279 68.89 958 63.87
Mild (1.) 106 26.04 79 22.97 72 20.93 89 21.98 346 23.07
HFA Moderate (2.) 46 11.30 18 5.23 22 6.40 28 6.91 114 7.60 43.914 <0.001
Severe (3.) 27 6.63 13 3.78 15 4.36 3l 0.74 58 3.87
Above-Normal 10 2.46 4 1.16 4 1.16 6 1.48 24 1.60
Normal 222 54.55 200 58.14 203 59.01 226 55.80 851 56.73
Mild (1.) 77 18.92 51 14.83 72 20.93 106 26.17 306 20.40
WFH Moderate (2.) 20 4.91 18 5.23 18 5.23 20 4.94 76 5.07 19.502 <0.001
Severe (3.) 8 0.74 0 0.00 9 2.62 1 0.25 113 0.87
Above-Normal 85 20.88 75 21.80 42 12.21 52 12.84 254 16.93
Normal 321 78.87 287 83.43 289 84.01 365 90.12 1262 84.13
WHO (Weight) Moderate 45 11.06 26 7.56 23 6.69 15 3.70 109 7.27 T T
Severe 27 6.63 11 3.20 15 4.36 0 0.00 S 58
Above-Normal 14 3.44 20 5.82 17 4.94 25 6.17 76 5.07
Normal 269 66.09 280 81.40 292 84.88 348 85.93 1189 79.27
WHO (Height) Moderate 55 13.51 36 10.47 26 7.56 85 8.64 152 10.13 62.184 <0.001
Severe 63 15.48 22 6.40 21 6.10 13 3.21 119 7.93
Above-Normal 20 4.92 6 1.74 5 1.45 9 2.22 40 2.67
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Table 4: The comparison of Gomez, Waterlow (HFA, WFH), WHO (Weight), and WHO (Height) Classification and UMAC measurements

n
Median

Gomez
(WFA)

Waterlow
(HFA)

Waterlow
(WFH)

WHO
(Weight)

WHO
(Height)
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Female

Male

Female

Male

Female

Male

Female

Male

Female

Male

Normal

Mild (1st degree)
Moderate (2nd degree)
Severe (3rd degree)
Above-Normal

Normal

Mild (1st degree)
Moderate (2nd degree)
Severe (3rd degree)
Above-Normal

Normal

Mild (1st degree)
Moderate (2nd degree)
Severe (3rd degree)
Above-Normal

Normal

Mild (1st degree)
Moderate (2nd degree)
Severe (3rd degree)
Above-Normal

Normal

Mild (1st degree)
Moderate (2nd degree)
Severe (3rd degree)
Above-Normal

Normal

Mild (1st degree)
Moderate (2nd degree)
Severe (3rd degree)
Above-Normal

Normal

Moderate

Severe

Overweight
Above-Normal

Normal

Moderate

Severe

Overweight
Above-Normal

Normal

Moderate

Severe

Lengthy

Above-Normal

Normal

Moderate

Severe

Lengthy

Above-Normal

125

Upper Middle Arm Circumference

Min

307

202

56
14

316

91
20
133
453
167
42
31

505
179
72
27
13
395
146
39

123
456
160
37
12
131
601
48
18
24
13
661
61
35
24
15
575
64
50

614
88
69
21

Max

15.50
14.00
12.95
11.20
17.00
15.65
14.50
12.90
12.05
17.50
15.80
14.20
14.00
11.40
16.10
15.70
14.80
13.70
12.10
17.00
15.50
14.00
13.40
14.50
16.50
15.50
14.50
14.30
12.20
17.20
15.20
13.00
11.25
17.80
20.00
15.50
13.00
11.90
18.00
19.40
15.40
14.00
12.55
16.80
16.10
15.50
14.30
12.90
17.00
15.75

11.00
10.00
10.10
10.00
13.00
13.00
11.50
10.40
10.50
14.50
10.00
10.50
10.80
10.00
11.00
10.40
10.50
10.40
11.00
14.00
10.10
10.00
10.00
14.50
10.40
11.50
10.40
10.40
10.50
13.50
10.00
10.10
10.00
14.00
16.00
11.50
10.40
10.80
15.00
18.00
10.00
11.00
10.00
15.00
11.00
10.40
10.40
11.00
13.50
15.50

19.50
20.00
15.00
15.00
24.00
19.00
17.50
17.00
13.40
21.10
23.00
19.50
18.00
16.50
24.00
21.10
20.00
17.50
15.20
21.00
19.50
20.00
17.80
14.50
24.00
20.00
19.00
17.00
14.00
21.10
20.00
15.00
13.80
22.50
24.00
20.00
17.00
13.20
21.00
21.10
23.00
19.50
18.00
24.00
20.00
21.10
19.00
16.20
21.00
19.00

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
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Table 5: The comparison of Gomez, Waterlow (HFA, WFH), WHO (Weight) and WHO (Height) Classification and UMAC measurements

GOMEZ

Waterlow
(HFA)

Waterlow ,
(WFH)

WHO
(Weight)

WHO
(Height)

All Classifications

*Malnutrition; ** PPV: Positive Predictor Values; *** NPV: Negative Predictor Values
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UMAC
<11.0cm
>11.0cm
TOTAL
<11.5cm
>11.5¢cm
TOTAL
<12.5cm
>12.5cm
TOTAL
<14.95cm
>14.95cm
TOTAL
<11.0cm
>11.0cm
TOTAL
<11.5cm
>11.5cm
TOTAL
<12.5cm
>12.5cm
TOTAL
<14.95cm
>14.95cm
TOTAL
<11.0cm
>11.0cm
TOTAL
<11.5cm
>11.5¢cm
TOTAL
<12.5cm
>12.5cm
TOTAL
<14.95cm
>14.95cm
TOTAL
<11.0cm
>11.0cm
TOTAL
<11.5cm
>11.5¢cm
TOTAL
<12.5cm
>12.5cm
TOTAL
<13.95cm
>13.95cm
TOTAL
<11.0cm
>11.0cm
TOTAL
<11.5cm
>11.5¢cm
TOTAL
<12.5cm
>12.5cm
TOTAL
<14.55cm
>14.55 cm
TOTAL
<15.15cm
>15.15cm
TOTAL

Present”
6
28
34
18
16
34
125
494
619
396
136
532
9
49
58
9
49
58
95
423
518

313
395
324
136
460

46
53
19
34
53
79
83
162
105
22
127
10
109
119
28
91
119
74
197
271
178
56
234
554
183
737

Absent*
15
1451
1466
27
1439
1466
2
879
881
223
745
968
12
1430
1442
12
1430
1442
32
950
982
136
745
881
20
1467
1487
42
1445
1487
45
1060
1105
295
745
1040
14
1433
1447
26
1421
1447
48
1290
1338
213
1160
1373
1
1370
1381
17
1364
1381
53
1176
1229
362
904
1266
191
572
763

TOTAL
21
1479
1500
45
1455
1500
127
1373
1500
619
881
1500
21
1479
1500
21
1479
1500
127
1373
1500
460
1040
1500
21
1479
1500
44
1455
1500
127
1373
1500
619
881
1500
21
1479
1500
45
1455
1500
127
1373
1500
318
1182
1500
21
1479
1500
45
1455
1500
127
1373
1500
540
960
1500
745
755
1500

Sensitivity

17.60%

52.90%

20.20%

74.00%

15.50%

36.20%

18.00%

70.40%

7.60%

23.10%

20.70%

68.00%

13.20%

35.84%

48.70%

82.60%

8.40%

23.50%

27.30%

76.00%

75.20%

Specificity

98.90%

98.10%

99.70%

77.00%

99.10%

98.30%

96.70%

71.60%

98.60%

97.10%

95.90%

67.20%

99.00%

98.20%

96.40%

84.40%

99.20%

98.70%

95.60%

71.40%

75.10%

PPV**

28.50%

40.00%

98.40%

64.00%

42.80%

46.60%

74.80%

52.30%

4.70%

6.60%

64.50%

40.00%

33.30%

42.20%

62.20%

33.00%

47.60%

62.20%

58.20%

33.00%

74.40%

NPy=e*

98.10%

98.90%

64.00%

84.60%

96.60%

97.40%

69.10%

84.60%

99.10%

97.10%

77.20%

86.80%

96.80%

97.60%

93.90%

98.10%

92.60%

93.70%

85.60%

94.10%

75.80%
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Figure 1: UMAC cut-off values in respect of malnutrition were found for Gomez, Waterlow and WHO classifications by the means of ROC analysis.

Gomez (WFA) Classification. The positive predictive
value was 40%, and the negative predictive value was
98.9%.

Regression Test was made to investigate the relatfion
between UMAC and WFA, HFA, WFH and WHO
Classifications. The variable that had the highest
agreement with the arm circumference was identified
as Gomez (WFA) Classification (p:<0.001).

The cut-off value of UMAC was 14.95 cm in children
who were found to have malnutrition according to
Gomez (WFA) Classification. The sensitivity was 74%,
and the specificity was 77%. The positive predictive
value was determined as 64%, and the negative
predictive value was 84.6%. The specificity and
sensitivity of the cut-off value detected for Gomez,
Waterlow (HFA, WFH), WHO (Weight, Height) are given
in Figure 1. The cut-off value of UMAC was 14.95 cm
in children with malnutrition according to Waterlow
(HFA) Classification. The sensitivity was 70.4% and
specificity was 71.6%.
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Discussion

Since any situation, which affects child health
adversely, might also affect the growth process
adversely, each child should be monitored and
evaluated with regular intervals after birth (11).
Monitoring growth by using standard growth curves
is necessary to take precautions without any adverse
conditions in the child with early detection of
deviations from normal growth pattern. The method
that will be used in such a growth monitoring should be
proven in terms of validity, have high sensitivity, yield
results in a short fime, and have low economic cost. All
the methods employed to monitor growth are based
on anthropometric measurements (12). The main
anthropometric criteria used in this respect are body
weight, stature, head circumference, arm span, sitting
height, neck and waist circumference, upper middle
arm circumference, skin fold thickness, and Body Mass
Index.

From anthropometric measurements, UMAC s
frequently used in epidemiological studies. The reason
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why it is especially preferred in field studies is that
the measurement is easy, does not require special
expertise, and can be interpreted without the need to
evaluate with percentile curves.

In our present day, the cut-off values of 125 mm
(malnutrition) and 110 mm (severe malnuftrition) were
used in children who were under 5 years of age (10).
With the common use of WHO growth standards, the
NOCD cut-off point was changed to 115 mm in the
diagnosis of severe acute malnutrition according to
the results of the study from African countries (13). It
was questioned in a study conducted in India with 1879
children who were aged 0-6 from the Madhya Pradesh
Region whether the upper middle arm circumference
could be asimple method for acute serious malnutrition
screening in the society. It was emphasized in this study
that the 115 mm cut-off point value recommended as
the upper middle arm circumference for the diagnosis
of severe acute malnutrition in line with the studies
from African countries had low sensitivity (17.5%)
and low positive prediction value (30.4%); and this
measurement value should be questioned again (14).

In a study conducted in Senegal, a total of 5751
children under the age of 5 who had malnutrition were
compared with UMAC and WHO's WFH Z-score to
predict severe malnutrition. According to the height,
the specificity of those who were under the weight of
-3 SS and under 115 mm was 99% in terms of severe
malnutrition, but the sensitivity was found as 5.9%. The
specificity was 26.9% in those with weight below -3 SS
or under UMAC 115 mm according to the height, but
the sensitivity was 13.2%. In the present study, it was
emphasized that the UMAC measurement that was
lower than 115 mm and/or the WFH Z-score lower
than -3 SS was not a useful result in defining severe
malnutrition, and only UMAC measurement was more
valuable in severe malnutrition diagnosis (15).

UMAC was measured along with the heights and
weights of the children in a study conducted with 205
children in the Hanoi Region in Vietham, and these
children were monitored at regular intervals. The
measurements of children who were between 0-12
months were followed-up monthly, the measurements
of children between 12-36 months were followed-
up every 3 months, the measurements of children
between 36-72 months were followed-up every 6
months, and children over 72 months were followed-
up yearly. The purpose of the study was to monitor the
increase in UMAC in children. The increase in UMAC
between the ages of 1-5 was 1 cm in girls, and 1 cm
in boys. Only when the cut-off point value was taken
as 13.5 cm in malnutrition definition in children 6-12
months of age, it yielded high specificity and sensitivity;
14 cm in 13-24 months, 14.5 cm at 25-36 months, and
15 cm in 37-60 months. It was emphasized in the study
that if 13.5 cm was not accepted as the UMAC cut-
off value for malnutrition screening in children under
5 years of age, the cut-off point value would increase
with age (16). In a study conducted with 24.792
children at a center that applied a freating feeding
program in Burkina Faso, it was concluded that UMAC
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was more effective than WFH Z-score as a criterion for
admission and discharge to/from the center (17).In a
study conducted with 1.166 children in Kenya, when
the UMAC's WHO's WFH Z-scores were compared by
considering the visible severe weight loss for severe
acute malnutrition identification, the diagnostic
performance was reported to be better in terms of
specificity and sensitivity (18).

In a study conducted with 319 children who were
aged between 12 and 59 months in Nigeria, when the
cut-off point value of UMAC was taken as 13.5 cm for
malnutrition, sensitivity was 20% and specificity was
95.3%; and when it was taken as 15.5 cm, the sensitivity
increased to 80%; however, the specificity decreased
to 53.5%, and the cut-off point value should be
increased to a further value to increase sensitivity7.
In another study, UMAC, friceps skin fold thickness
and arm and whole body fat mass were compared
in the UK. In this study, which included 110 healthy
children and 49 children with cystic fibrosis, UMAC
measurement results and friceps skin fold thickness
had a good correlation level with all body fat mass
results (19).

Very few studies were conducted in Turkiye on the
upper middle arm circumference, which is one of the
anthropometric investigation topics. The first studies
were conducted in children who were between the
ages of 0-3 in Istanbul, and the results of the study
showed low values compared to British and Swedish
standards (20).

Two studies have been conducted in recent years
regarding UMAC in our country in Kayseri Region.
A total of 5553 children and adolescents who were
aged 6-17 years were included in the first study, and
left UMAC, triceps skin fold thickness, and arm fat
circumference reference values were determined.
Regarding the upper middle arm circumference, the
50th percentile were 17 cm at age 6 and 23.6 at age
17 in boys, and 15.6 cm at age 6 and 20.9 cm at age
17 in girls (2). In the second study, the role of left UMAC
measurements in addition to waist circumference was
investigated to define obesity; and was conducted
with 2.621 boys and 2.737 girls who were aged 6-17;
and it was speculated that the left UMAC threshold
values, which show obesity, could be used as an
additional parameter in the diagnosis of obesity in
PEM diagnosis used so far (21).

A study was conducted in Cankin City Center fo
evaluate the nutritional status with anthropometric
measurements for 12-48-month-old children; and 258
children were included in the study. The age groups
were classified as 12-24 months, 24-36 months, and 36-
48 months. The mean UMAC value of boys was 20£0.14
cm, and 20£0.13 cm in girls (9).

No studies were detected in the literature showing
the data of our country on the relations of UMAC with
Gomez, Waterlow, and WHO Classifications used in
malnutrition diagnosis.

In our study, it was also found that UMAC measurement
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values were similar in girls (mean 15.18%£1.97 cm,
median value 15 cm, range 10-24 cm) and in boys
(mean 15.26+1.8 cm, median 15.3 cm, range 10.4-21.1
cm). It was seen that the UMAC measurement values
decreased as the malnutrition degree increased in all
classifications.

In the present study of ours, it was determined
that UMAC’s compliance with other malnutrition
Classifications in ferms of sensitivity, specificity, positive
prediction value, and negative prediction value in
severe malnutrition diagnosis for children who are
between the ages of 1-5 yielded better results than
11.0 cm when the cut-off point value was taken as
11.5cm.

The agreement between UMAC and Gomez
(WFA) Classification was found better than other
classifications in terms of sensitivity and specificity.
The relation of UMAC with all classification groups in
terms of negative predictive value was high, which
suggests that children aged 1-5 years who are UMAC
11.0 cm and 11.5 cm and above may move away
from severe malnutrition. It was noteworthy in terms of
positive predictor value of UMAC that Waterlow (WFH)
was the least associated classification. When the
cut-off point of UMAC was 11.0 cm and 11.5 cm for
severe malnutrition diagnosis, its specificity was high.
The best agreement was with Gomez Classification
when the cut-off point was 11.5 cm in terms of the
sensitivity of UMAC in severe malnutrition detection. It
was noted that the sensitivity increased 3-fold when
the cut-off point was increased to 11.5 cm from 11.0
cm. When the senisitivity of UMAC in detecting severe
malnutrition was increased to 11.5 cm from 11.0 cm,
its compliance with Waterlow (HFA, WFH) and WHO
(WFA, HFA) Classification increased at a rate of 2.3, 3,
2.71, and 2.8-fold.

When the 12.5 cm and below cut-off values of UMAC
were considered as the criterion for malnufrition
diagnosis, it was found that the highest compliance
was with WHO's YGA classification in terms of sensitivity,
and the compliance with all classification methods
was good in ferms of specificity. It is worth noting
that the highest compliance was with Gomez (WFA)
Classification in tferms of positive predictor value; and
the compliance in terms of negative predictive value
was with WHO’s WFA and HFA.

According to the results of our study, considering the
previously reported studies showing that the sensitivity
and specificity increased when the limit value
increased in diagnosing malnutrition with UMAC, the
cut-off points of UMAC were determined for each
classification. The cut-off point was 14.95 cm for
Gomez and Waterlow (HFA and WFH) Classifications of
UMAC for malnutrition diagnosis in children aged 1-5
years, 13.95 cm for WHO WFA, 14.55 cm for WHO HFA,
and 15.15 cm for all classifications. It is noteworthy that
the sensitivity and negative predictive value increased
when UMAC cut-off point value was increased fo
the values detected in our study for classifications;
however, specificity and positive predictive value
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decreased. This suggests that it would be more
appropriate to use the cut-off point values that were
found in our study in terms of the sensitivity of UMAC for
not to overlook malnutrition cases in children between
the ages of 1 and 5 in our country.

It was found in our study that UMAC showed the best
correlation with Gomez (WFA) Classification among
the other three classifications (Gomez, Waterlow, and
WHO) (R2=0.631, p:0.001).

Conclusion
Early recognition of an important public health
problem, such as malnufrition is very important

for taking precautions and identifying freatment
modalities. Although the UMAC cut-off point differs
among countries and regions for the diagnosis of
severe malnutrition, our study showed that it would be
appropriate to prefer 11.5 cm for our country. Similarly,
it was concluded that the sensitivity would increase if
the cut-off point values defined in our study were used
instead of 12.5 cm cut-off point value thatis used for the
diagnosis of malnutrition with UMAC. It was also found
that UMAC was most compatible with Gomez (WFA)
among the other three classification methods. It was
also concluded that UMAC measurement alone would
not be adequate for malnutrition diagnosis, and that it
would be more appropriate to evaluate it together with
Gomez, Waterlow, and WHO Classifications by making
other anthropometric measurements in  physical
examinations. Multi-centered studies are required
in our country to determine UMAC malnutrition and
severe malnutrition limit values to prevent delayed
diagnosis and treatment of children with malnutrition
between the ages of 1 and 5.
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ABSTRACT

Background/Aims: Determining the attitudes and confidence levels of society towards vaccines
is important even after administering vaccinations. The aims of this study are: to determine the
prevalence of post-COVID syndrome, the side effects after COVID-19 vaccinations, and the
factors affecting COVID-19 vaccine confidence in individuals aged eighteen years old and over.
Methods: The population of this cross-sectional study consisted of people aged eighteen years old
and above living in the city center of Amasya. In total, 762 people were reached. Data collection
was carried out between August 15 — September 15, 2022 by applying the questionnaire form
prepared by the researchers face-to-face in rural areas and face-to-face or online in urban areas.
Results: The number of people having chronic COVID disease was 55 (20.0%). Three hundred nine
people (43.2%) developed side effects after at least one dose of the vaccine. The rate of frusting
all the vaccines was higher among those who did not develop side effects after vaccination, who
did not use social media as a source of information, who were aged 65 and over, who resided in
rural areas, who had secondary school education and below, who did not work and who were
housewives (p<0.001).

Conclusions: One in five people who have had the disease developed chronic COVID syndrome
and almost half of respondents trusted all types of COVID-19 vaccines. For vaccines to be
accepted by the society, the ways in which media such as social media reduce the trust in the
vaccine should be examined and the reasons for the lack of confidence in the vaccine should be
determined, especially in people with a high education level.

Keywords: COVID-19, Vaccine, Side effect, Confidence, Atfitude
fo)4

Amag: Toplumun asllara yénelik futum ve given dizeylerinin belilenmesi, asi uygulamasi sonrasi da
oldukca 6nem tasimaktadir. Bu ¢alismanin amaglan Amasya il merkezinde yasayan on sekiz yas ve
UstU bireylerde; post COVID prevalansini, COVID-19 asilan sonrasi gérilen yan efkileri ve COVID-19
asllanna ydnelik given durumunu etkileyen faktdrleri belilemekfir.

Yontem: Kesitsel tipteki calismanin evrenini Amasya il merkezinde yasayan on sekiz yas ve Uzeri
kisiler olusturdu. Toplamda 762 kisiye ulasildi. Veri toplama islemi arastirmacilar tarafindan hazirlanan
anket formunun kirsal kesimde yUz yize, kentsel bdlgede ise yUz yUz veya ¢evrimici uygulanmasiyla
15/08/2022 - 15/09/2022 tarihleri arasinda gergeklestirildi.

Bulgular: Kronik COVID tanimina uyan kisi sayisi 55 (%20,0) olarak tespit edildi. U(; yUz dokuz kiside
(%43,2) en az bir doz asi sonrasi yan etki gelistigi bulundu. Agsllann timine guvenme orani asl
sonrasi yan etki gelismeyenlerde, bilgi kaynagi olarak sosyal medya kullanmayanlarda, 65 yas
ve Uzeri grupta, kdylerde ikamet edenlerde, 6grenim durumu ortaokul ve alti olan bireylerde ve
calsmayanlar ile ev hanimlarinda daha yUksekti (p<0,001).

Sonug: Hastaligi geciren her bes kisiden birinde kronik COVID sendromu gelistigi ve katiimcilarin
neredeyse yarsinin ttm COVID-19 asi tiplerine guvendigi tespit edilmistir. Asilann toplum farafindan
kabul edilmesi icin sosyal medya gibi mecralann asiya olan giveni hangi yollarla azalthd
incelenmeli ve yapilacak calismalarla &zellikle egitim dUzeyi yUksek olan kisilerde asiya olan
gUvensizligin nedenleri belirlenmelidir.

Anahtar Kelimeler: COVID-19, Asl, Yan etki, GUven, Tutum
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As of February 12, 2023, more than 755 million
confirmed cases and more than 6.8 milion deaths
have been reported worldwide (1). The epidemic
still affects certain parts of the world, and it is always
possible for the number of cases and deaths to rise
again due to the potential mutations creating new
variants of the SARS-CoV-2 virus. Another feature of
the disease is that some symptoms can be seen weeks
or months later, depending on the prolongation of the
expected recovery period. This condition, called long
COVID or Post-COVID syndrome, can be divided into
two stages depending on the duratfion of symptoms:
post-acute COVID, at which symptoms exceed three

weeks but less than 12 weeks, and chronic COVID,
at which symptoms exceed 12 weeks (2). Currently,
vaccination is still seen as the most effective method
of prevention. While the number of vaccines approved
for emergency use worldwide is 50, the World Health
Organization (WHO) has approved 11 vaccines(3).
In Turkiye, the first vaccine application was started
with CoronaVac produced by Sinovac company on
January 14, 2021. Following the approval of Comirnaty
(BNT162b2) produced by Pfizer/BionTech company,
and Turkovac (ERUCOV-VAC) produced as a result of
cooperation between TUSEB-Erciyes University; three
vaccines continue to be administered based on the
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person’s choice. While CoronaVac and Turkovac are
inactive, Comirnaty vaccine is an mRNA vaccine. After
MRNA vaccines are administered, mRNA enables the
production of spike protein, which uses this code in the
cell before it reaches the cell nucleus (4).

WHO recommends that 70% of the population should
be vaccinated for the formation of herd immunity(5).
In TUrkiye, people who have received two doses of
vaccine constitute of 62.3% of the population, but
booster doses are required at regular intervals for
effective protection(é). Before the introduction of
COVID-19 vaccines, various studies were conducted
to determine the atfitude and confidence level
tfowards vaccines in many regions. It has been
found that the rate of people who have a positive
attitude about COVID-19 vaccines in the world varies
between 27.7% and 93.3%, depending on countries
and the various sociodemographic characteristics
of individuals (7). Determining the aftitudes and
confidence levels of society towards vaccines is also
important after vaccination. In the literature review,
it was observed that no study was conducted on the
general population regarding the trust in vaccines in
the process following the administration of vaccines.
Mass vaccination programs will be more effective if
the reasons for possible mistrust of vaccines and the
target population to which various interventions such
as education and information can be applied to
overcome this mistrust can be identified. The aims of
this study are to determine: (i) the prevalence of post-
COVID and its symptoms, (i) the side effects seen after
COVID-19 vaccinations, (i) the factors affecting the
state of frust and attitude towards COVID-19 vaccines
in individuals aged eighteen and over living in Amasya
city center, TUrkiye.

Material and Methods

This is a cross-sectional study. In the population of
108,712 people aged eighteen and older living in the
city center of Amasya, the minimum sample size was
calculated as 196, considering the COVID-19 vaccine
confidence as 50% and the deviation rate as 10%, with
80% power and 5% type-1 error. With the calculation of
the design effect, it was aimed to reach 392 people.
The sample obtained was stratified according to (i)
settlement (rural/urban areas), (i) gender, and {iii)
age groups (18-64 years/65 years and above). In
determining the factors affecting the trust and afttitude
towards vaccines, the independent variables were
determined as the development of side effects after
vaccination, information sources about the vaccine
and sociodemographic characteristics. Following the
approval from Non-Interventional Research
Ethics Committee numbered 2022/76, the data
collection was carried out between August 15 -
September 15, 2022. A questionnaire form prepared
by the researchers was used as the data collection
method. While the first part of the questionnaire
included ? items on sociodemographic characteristics,
the second part included 12 items on the history
of the COVID-19 disease and COVID-19 vaccines.
To determine the state of confidence in vaccines,

430

the participants were asked “Which of the following
options reflects your opinion on COVID-19 vaccines?g”.
The participants were expected to choose among
these three options: I trust all”, “I trust some” and “I
frust none”. The study was conducted in two main
strata, rural and urban areas, with different sampling
methods. For the sample in the rural areas, considering
the education status of the participants, the data was
collected through a face-to-face survey. Through
a one-stage random selection method five villages
were selected, each as a cluster. The information of
the people who were at home during the visiting hours
was obtfained from the community leader and they
were interviewed in their homes. The questionnaire
was applied to all those aged 18 and over in the
relevant households who agreed to participate in the
study. In the urban area, both online and face-to-face
surveys were conducted using the non-probabilistic
sampling method. In both regions, the face-to-face
questionnaire was administered by the researchers in
this project. The data collection process started after
obtaining informed consent from the participants.
Within the scope of post-COVID, people whose
complaints continued for 12 weeks or more were
categorized as chronic COVID (2).

After the data were coded, they were transferred fo
the SPSS (Version 22 for Windows, SPSS Inc, Chicago,
IL, USA) package program and analyzed. In statistical
analyses, the conformity of the numerical variables
to the normal distribution was evaluated with the
Kolmogorov-Smirnov  test. Since the continuous
numerical variables did not fit the normal distribution,
their median (interquarfile range) values were
presented. The categorical data were presented
as numbers and percentages. Chi-square test was
used to compare categorical variables. Statistical
significance level was accepted as p<0.05 for all tests.

Results

The median age of the 762 people participated in
the study was 41 (IQR 23) years, and 385 (50.5%) were
women. Of the participants, 537 (70.5%) resided in
urban areas; 396 (52.2%) had associate degrees or
higher education level; and 494 (64.8%) worked in an
income generating job (Table 1). Of the participants,
276 individuals (36.3%) had a self-reported diagnosis
of COVID-19 with a PCR test; 77 (28.0%) of the
parficipants who had the disease stated that they
had symptoms that started with COVID-19 and sfill
continued. While the median period between the
diagnosis of the disease and the time the data were
collected was 7 (IQR 12) months, the median of this
period was 6 (IQR 10) months in people who stated
that they had symptoms that started with the disease
and still continued. The number of people who were
diagnosed with chronic COVID (whose complaints
continued for at least 12 weeks) was 55 (20.0%). The
most common symptom among these individuals was
weakness and easy fatigue (25.5%) (Table 2).

It was found that 721 (94.6%) of the participants had
at least one dose of the COVID-19 vaccine. Among
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the answers given to the reasons for not being
vaccinated, the most frequent reason was I do not
frust the vaccines” (90.2%). It was found that the most
administered vaccine was Comirnaty (89.2%), 293
people (41.5%) had 3 doses of vaccines, and 309
people (43.2%) developed side effects after at least
one dose of the vaccine. The rate of developing a
side effect after the Comirnaty vaccine was 45.3%.
The most common side effect in all three vaccine
types was arm pain af the injection site.

Table 1. Distribution of participants’ sociodemographic characteristics

Sociodemographic characteristic n %
Age group (years) (n=762)

18-25 115 15.1
26-50 388 50.9
51-64 161 21.1
65 and over 98 12.9
Gender (n=762)

Male 377 49.5
Female 385 50.5
Place of residence (n=762)

Urban area 537 70.5
Rural area 225 29.5
Educational status (n=758)

lliterate 29 3.8
Primary school 182 24.0
Middle school 34 4.5
High school 117 15.4
Associate's degree and above 396 522
Working status (n=762)

Working 494 64.8
Unemployed/housewife 117 15.4
Retired 79 10.4
Student 72 9.4

Table 2. Distribution of the Characteristics of the Participants Regarding
the COVID-19 Disease

COVID-19 Disease (n=761) n %
Diagnosed 276 36.3
Undiagnosed 485 63.7
Ongoing Symptom After Disease (n=275)

Yes 77 28.0
No 198 72.0
Chronic COVID Symptoms (n=55)"

Weakness/fatigue 14 255
Shortness of breath 8 14.5
General muscle/joint pain 7 12.7
Brain fog/drowsiness/forgetfulness 6 10.9
Loss of taste/smell 5 9.1
Lower back pain 4 7.3
Psychiatric symptoms 4 7.3
Cough 8 5.5
Back pain 3 515
Hoarseness 2 3.6
Hypertension 2 3.6
Dizziness 2 3.6
Vision loss/impairment 2 3.6
Other! 6 10.9

*Multi-choice
tAngina, palpitations/arrhythmia, sore mouth, headache, insomnia,
knee pain
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Table 3. Distribution of Confidence in Vaccines by Sociodemographic
Characteristics

COVID-19 Vaccine confidence

Sociodemographic Characteristics Trusting alll Not trusting at

least one
Age Group (Year) (n=754) n %" n % p
18-25 34 29.6 81 70.4  <0.001
26-50 131 344 250 65.6
51-64 119 74.4 41 25.6
65 and over’ 80 81.6 18 18.4
Gender (n=754)
Male 185 49.6 188 50.4 0.47
Female 179 47.0 202 53.0
Place of residence (n=754)
Urban area 174 329 355 67.1 <0.001
Rural area 190 84.4 85 15.6
Educational status (n=750)
Middle school and below 213 86.9 32 13.1 <0.001
High school and above 149 29.5 356 70.5
Working status (n=754)
Working 214 44.0 272 56.0 <0.001
Unemployed/housewife 77 65.8 40 34.2
Retired 49 62.0 30 38.0
Student 24 333 48 66.7

*Row percentage
1The subgroup from which the difference originates

Table 4. Attitudes and Confidence Towards Vaccines According to
Post-Vaccination Side Effects Development

Post Vaccine Side Effect

Developed Not developed
Vaccine Confidence Status’ n %! n Po! P
Trusting all 128 421 224 55.6 <0.001
Not trusting at least one 176  57.9 179 44.4
Reminder Dose’ n %! n o' o}
Considering 163 53.1 228 56.2 0.41
Not considering/indecisive 144 46.9 178 43.8

*Due to missing answers, the numbers in the eyes do not give the total.

tColumn percentage

Of the 754 people who answered the question *Which
of the following options reflects your thinking about
COVID-19 vaccinese”, 364 (48.3%) stated that they
trusted all the vaccines, 281 (37.3%) frusted some
of them, and 109 (14.5%) did noft trust any of them.
Of those who declared that they trusted some of
the vaccines, 217 (77.2%) stated that they frust the
Comirnaty vaccine. Of the participants, 402 (52.9%)
stated that they were considering the reminder doses.
It was found that the most preferred vaccine for the
reminder dose was Comirnaty (78.8%). Regarding
the source of information, written and visual media
(63.7%) were the most commonly used source about
COVID-19 vaccines.

The rate of ‘confidence in all the vaccines’ was higher
in the 65-year-old and above group, in those residing
in rural areas, in individuals with secondary school
education and below, and in those who do not work
or are housewives (p<0.001) (Table 3). When looked
atf separately for the vaccine types, it was determined
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that individuals with a secondary education level and
below were more likely to trust each vaccine type too
(p<0.001). Of the 253 participants who declared that
they use social media platforms as one of the sources
of information about vaccines, 70 (27.7%) stated that
they trusted all the vaccines. Of the 501 people who
stated that they did not use social media as a source
of vaccine information, 294 (58.7%) stated that they
frusted all the vaccines (p<0.001).

While the level of confidence in all vaccines was lower
in the participants who stated that they developed
side effects after any vaccine dose (p<0.001), it
was seen that the development of side effects did
not affect the thoughts of the individuals about the
reminder dose (p>0.05) (Table 4).

Discussion

The number of people whose symptoms continued
for 12 weeks, defined as chronic COVID, constituted
20% of those who had the disease. In two studies
conducted in England, this rate was 65% and 74% in
patients hospitalized with the diagnosis of COVID-19 (8,
9). As a result of the more severe course of the disease
in hospitalized patients, a higher rate of chronic
COVID-19 cases can be expected. In the literature,
the two most frequent symptoms in chronic COVID
cases are fatigue and shortness of breath (8, 9). In this
study, the most common symptoms in chronic COVID
cases were similarly weakness/fatigue and shortness
of breath. In the study conducted in TUrkiye, the most
common symptoms among patients admitted fo the
COVID-19 outpatient clinic of a hospital were fatigue,
musculoskeletal pain, cough, joint pain and exertional
dyspnea (10). Studies show that sporadic necrosis,
general atrophy of muscle fibers, focal infiltration of
muscle fibers and neuronal demyelination contribute
to this condition (11). The other most reported
symptoms reported in previous studies are general
muscle-joint pain, brain fog/drowsiness/forgetfulness,
and loss of taste-smell (2).

The most preferred type of vaccine by the participants
was Comirnaty, followed by CoronaVac and
Turkovac vaccines, respectively. It is worth noting
that, Coronavac was the first vaccine administered
in TUrkiye, to healthcare workers and individuals over
65 years of age, without the possibility of making a
choice. Despite this, it is thought that the preference of
the Comirnaty vaccine is due to the higher protection
rate of the vaccine (12). In another study in which
dentists and dentistry students participated, it was
also seen that the Comirnaty was the more preferred
vaccine (13).

Of the people vaccinated, 43% had a side effect affer
at least one dose of vaccination. The incidence of
developing a side effect was higher in the Comirnaty
vaccine compared to the other two vaccines (45%).
The most common side effects after this vaccine were
pain, weakness, and fever at the injection site. In a
review, the average rate of side effects seen after the
first and second dose of the Comirnaty vaccine was
79% and 89% respectively, which is higher than the
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rates in this study. In terms of the type of side effects,
injection site pain and fatigue were the most common
symptoms similar to this study (14). Side effects
associated with vaccines are mostly attributed to the
production of type-l interferon, a cytokine that plays a
vital role in enhancing the early stages of the immune
response. The fafigue and headache seen after
COVID-19 vaccines have suggestively been attributed
to effective immune response as a result of adequate
release of type-| interferon (15). The incidence of side
effects in any dose of CoronaVac vaccine was 26%,
and the most common types of side effects were
pain at the injection site, weakness, and muscle/joint
pain. In another study conducted among healthcare
professionals in TUrkiye, the incidence of side effects
after any CoronaVac dose was 62%, and the most
common types of side effects were fatigue and pain
at the injection site similar to this study. In brief, several
studies show that pain at the injection site and fatigue
are the most common symptoms after COVID-19
vaccines. We think that the most probable reason for
the lower incidence of side effects after vaccination
in our study compared to the literature is the memory
factor.

Of the individuals in this study, 48% stated that they
frusted all of the COVID-19 vaccines. In one of the few
studies conducted after the infroduction of vaccinesin
Turkiye, 42% of the participants from a health sciences
faculty stated that they found COVID-19 vaccines
safe (16). In a study in which students from the Faculty
of Medicine parficipated, 40% of the participants
stated that they frusted the COVID-19 vaccines, and
41% stated that this situation might vary according
to the type of vaccine (17). The most striking finding
in our study was that the rate of trusting all vaccines
was higher in those residing in rural areas, those with
a secondary education level and below, those who
were not working, housewives, and those over the age
of 65. It is indicated that education level is the main
determinant of vaccine confidenceinthese subgroups.
Itis interesting that while the rate of trusting all vaccines
is 86%, among those with a secondary education level
and below, this rate is 29% for those with a high school
or higher education level. In fact, it has been shown in
the literature that higher education level is a protective
factor against COVID-19 vaccine refusals. In a review
of fifteen studies, it was observed that the level of
acceptance of COVID-19 vaccines increased as the
level of education increased, and only two of these
studies had similar results fo our study (18). In studies
conducted in Turkiye on this subject, it was observed
that parents with a high level of education had a
more negative attitude towards COVID-19 vaccines
(19). In another study, it was observed that education
level did not affect the attitude towards COVID-19
vaccines in individuals aged 18 and over (20). In
this case, the first explanation that comes to mind is
that those with a high level of education responded
according to the protection rates of the vaccines. As
such, it is expected that the Comirnaty vaccine will be
more reliable in people with a higher education level.
However, although the Comirnaty vaccine is seen as
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the most trusted vaccine in the entire sample, the rate
of confidence in vaccines was lower in individuals with
higher education levels for each vaccine. The high
level of education for vaccines in general is known as
a factor that positively affects vaccine acceptance
(21). However, it is thought that the most likely reason
for the emergence of contradictory results in the case
of COVID-19 vaccines is the spread of scientifically
invalid information, especially through social media.
As a maftter of fact, the findings of our study support
this. People who use social media as a source of
vaccine informatfion have a lower rate of trust in
COVID-19 vaccines. This situation makes us think that
health literacy is independent of education level and
that there is a need for community-oriented studies on
this issue. In a study conducted with the employees of
the organized industrial site in Aydin province, Turkiye
which examined the effect of education status on the
knowledge of COVID-19 vaccines and the reason for
preference was, it was determined that the average
score of high school graduates was significantly higher
than other education groups, including university
graduates (22).

In previous studies it is seen that the most important
determinants of vaccine hesitancy are the side effects
that can be experienced after vaccination (23, 24). It
is known that serious side effects such as anaphylaxis
occur at rates as low as 5 per milion vaccine doses
(25). It was observed that such a situation did not
develop in any of the participants in this study, and
the expected mild side effects negatively affected
the level of confidence in vaccines. To prevent this
situation, it is suggested that health professionals
should clearly explain what side effects are expected
and how long after vaccination.

A parallel situation with the level of confidence
in COVID-19 vaccines is also seen in reminder
doses. More than half of the individuals in the study
consider taking the reminder dose. It was observed
that the most preferred vaccine for reminder doses
was Comirnaty vaccine, followed by Turkovac and
CoronoVac, respectively. In a study conducted in
industrial field workers in TUrkiye, it was seen that the
Comirnaty vaccine was preferred over CoronaVac
(22). Although it is a new type of vaccine, the high
level of protection shown for the Comirnaty vaccine
in many scientific studies, and its high preference
by developed countries has made the Comirnaty
vaccine the most reliable and preferred vaccine (26).

The most important limitations of this study are that the
samples in rural and urban areas do not represent their
general population due to the sampling method used,
and that the confidence in vaccines is measured with
a single question. In addition, the effect of vaccination
on COVID-19 disease could not be determined well,
since the majority of the participants did not have
precise information about whether they were first
vaccinated or confracted the disease.

Conclusion

It has been determined that one out of every five
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people who have had COVID-19 disease develop
symptoms lasting for more than 12 weeks; nearly half
of the participants trust all COVID-19 vaccine types.
Nearly half of people reported developing side effects
after any dose of COVID-19 vaccines and the side
effects occurred most commonly after the Comirnaty
vaccine. It was determined that the most common
side effects after vaccination were local pain at the
injection site and fatigue. The level of trust in vaccines
was lower in those with a high level of education, those
who reported side effects after vaccination, and those
who used social media as a source of information. For
the vaccines to be accepted by society, the ways in
which media -such as social media- reduce the frust
in the vaccine should be examined. Also, particularly
among people with a high education level, the
reasons for the lack of confidence in the vaccine
should be determined. Another important precaution
is that healthcare professionals clearly explain what
side effects are expected after the vaccination and
that they are temporary.
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Main Points

¢ One out of every five people who have had
COVID-19 disease develop symptoms lasting for more
than 12 weeks.

* Nearly half of the participants trust all COVID-19
vaccine types.

¢ The rate of people who stated that they developed
side effects after any dose of COVID-19 vaccines was
43%.
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¢ The level of trust in vaccines was found lower in those
with a high level of education, those who reported
side effects after vaccination, and those who used
social media as a source of information.
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ABSTRACT

Objective: The clinical course in COVID-19 patients can vary from asymptomatic cases to acute
respiratory distress syndrome (ARDS), mulfi-organ dysfunction and respiratory failure. Clinical
progression is thought to be mainly due to the release of proinflammatory cytokines. The most
common symptoms are shortness of breath, fever, malaise, and cough. Montelukast, which is used
in the treatment of seasonal allergic rhinitis and asthma, started to be used in Covid-19 infection
due to its anti-inflammatory and cytokine release-reducing effect. There are studies in the literature
showing that montelukast freatment is beneficial in the freatment of COVID-19. However, there are
not enough studies evaluating the efficacy of montelukast freatment in elderly patients.

The aim of our study is to evaluate the clinical and laboratory efficacy of montelukast freatment in
patients aged 60 and over in COVID-19 disease, and to indicate the differences from the studies
in the literature.

Method: Our research was planned as a refrospective, single-center, observational study. The
medical records of 75 COVID-19 patients aged 60 and over who were hospitalized in the internal
medicine clinic of Ankara Bilkent City Hospital between September 2021 and December 2022 were
included.

Results: Clinical findings and results were compared between the patients who received
montelukast and the control group. There was no statistically significant difference between two
groups in terms of cough, dyspnea, gastroenteritis and oxygen theraphy requirement. There wa
no significant difference between the groups in terms of the need for intensive care unit admission
and mortality. The length of hospital stay was compared in both groups, it was 10.88+7.24 days
in the control group and 10.51£5.44 days in the montelukast group, and there was no statistically
significant difference between the groups. The laboratory parameters of the patientsin both groups
were compared. The neutrophil count and leukocyte count measured before hospitalization
were found significantly lower in the patient group receiving montelukast (p<0.05). No significant
difference was found in other laboratory parameters.

Conclusion: Although montelukast treatment has positive effects on prognosis in COVID 19 disease
in the literature, a similar effect was not observed in the population aged 60 and over in our study.
We did not find a beneficial effect of short-term montelukast use on prognosis in COVID-19 patients
aged 60 and over. We thought that this was due to the low efficacy of montelukast in the elderly
population. Our study is a rare study in that it examines montelukast treatment in the geriatric
population with COVID-19.

Keywords: Montelukast, COVID-19, Elderly, Geriatrics, SARS-CoV-2
(o]

Amag: COVID-19 hastalarinda klinik seyir asemptomatik vakalardan akut solunum sikintisi
sendromuna (ARDS), solunum yetmezligine ve coklu organ fonksiyon bozukluguna kadar
degisebilmektedir. Klinik ilerlemenin temel olarak proinflamatuar sitokinlerin salinimina bagl oldugu
dUsunUlmektedir. En sik gorilen semptomlar ates, 6ksUrik, halsizlik ve nefes darligidir. Mevsimsel
alerjik rinit ve astim tedavisinde kullanilan montelukast, antiinflamatuar ve sitokin salgisini azaltici etkisi
nedeniyle COVID-19 enfeksiyonunda da kullanimini gindeme getirmistir. LiteratUrde montelukast
tedavisinin COVID-19'un prognozu ve mortalitesi Uzerine olumlu etkisi oldugunu gdsteren pek cok
calisma bulunmaktadir. Ancak yash hastalarda montelukast tedavisinin etkinligini degerlendiren
yeterli ¢alisma bulunmamaktadir.

Calismamizin amaci, COVID-19 hastaliginda 60 yas ve Uzeri hastalarda montelukast tedavisinin
klinik ve laboratuvar etkinligini degerlendirmek ve literatirdeki ¢calismalardan farkliliklarni ortaya
koymakfir.

Metod: Arastirmamiz retrospektif, tek merkezli, gdzlemsel bir calisma olarak planlandi. Eyl0l 2021 ile
Aralik 2022 tarihleri arasinda Ankara Bilkent Sehir Hastanesi dahiliye kliniginde yatarak tedavi géren
60 yas ve Uzeri 75 COVID-19 hastasinin tibbi kayitlan dahil edildi.

Bulgular: Montelukast alan hastalar ile kontrol grubu arasinda klinik bulgular ve sonuglar karsilastinldi.
Oksuruk, dispne, gastroenterit ve oksijen tedavisi gereksinimi agisindan gruplar arasinda istafistiksel
olarak anlamli fark saptanmadi. Yogun bakima yatis ihtiyacl ve mortalite degerlendirildiginde
gruplar arasinda anlamli fark yoktu. Hastanede kalis streleri her iki grupta karsilastinldiginda kontrol
grubunda 10,88+7,24 gin, montelukast grubunda 10,51+5,44 gin olup gruplar arasinda istatistiksel
olarak anlamli fark saptanmadi. Her iki gruptaki hastalann laboratuvar parametreleri karsilastiridi.
Montelukast alan hasta grubunda hastaneye yatmadan 6nce oélgllen nétrofil sayisi ve l6kosit
sayisi anlamli olarak dUstk bulundu (p<0,05). Diger laboratuvar parametrelerinde anlamli bir fark
bulunamadi.

Sonug: Literatirde montelukast tedavisinin COVID-19 hastaliginda prognoza olumlu etkileri
olmasina ragmen calismamizda 60 yas ve Uzeri populasyonda benzer bir etki gézlenmedi. Kisa
sureli montelukast tedavisinin COVID-19 nedeniyle hastaneye yatinlan 60 yas ve Uzeri hastalarn
prognozlarina olumlu etkisini bulamadik. Bunun yasl popuUlasyonda montelukastin etkinliginin
dUstk olmasindan kaynaklandigini disindik. Calismamiz, COVID-19'lu geriatrik popUlasyonda
montelukast tedavisini inceleyen ilk calismalardan biridir.

Anahtar Kelimeler: COVID-19, Montelukast, Yasl, Geriatri, SARS-CoV-2
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Introduction

Coronavirus disease 2019 (COVID-19) is a pandemic
caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), which broke outin 2019. At
the onset of the disease, the use of various treatment
regimens such as remdesivir and hydroxychloroquine
was recommended, but there were conflicting reports
in the literature about the effects of these agents.
Therefore, studies on the use of effective agents for the
tfreatment have continued (1, 2).

The clinical course in patients can vary from
asymptomatic cases to acute respiratory distress
syndrome (ARDS). The most common symptoms
are cough, fever, malaise, shortness of breath and
phlegm. Clinical progression is thought to be mainly
due fo the release of proinflammatory cytokines (3-5).

Interleukins (IL-6, IL-2, IL-10), procalcitonin (PRC),
tumor necrosis factor alpha (TNF- a) and C-Reactive
Protein (CRP) levels were detected high in COVID-19
patients (6). In addition, in severe COVID-19; cytokine
release syndrome and ARDS, characterized by the
uncontrolled release of proinflammatory cytokines,
may develop (7). ARDS is the clinical definition of
acute injury due to inflammation of the lungs, which
is frequently observed in severe COVID-19 infection
but not clearly understood due to its complex
pathogenesis. The production of interleukins (IL-
1/6/8) and TNF released in the early phase and the
production of other proinflammatory cytokines in
the late phase stimulate leukocyte migration to
the infected fissue. Reactive oxygen radicals and
proteases released from accumulated and activated
leukocytes damage capillary endothelial fissue
and alveolar epithelium (8, 9). Due to the increased
release of inflammatory cytokinesin COVID-19, the use
of various anfi-inflammatory agents in the treatment
has come to the fore.

In the suppression of the proinflammatory process
resulting from the damage of in-vitro astrocytes,
decreased IL-6 levels were observed in the culture
freated with curcumin and piperine compared to
the control group (10). Additionally, it has been
experimentally shown that the use of montelukast
in an in vitro eosinophilic upper respiratory tract
inflammation model has a significant inhibitory effect
on the production of granulocyte macrophage
colony stimulating factor (GM-CSF) and interleukins
(IL-6/8) (11).

Coronovirus disrupts the gas exchange balance
in alveolar cells with its cytotoxic effect (12).
COVID-19 causes pneumonia by reaching alveolar
angiotensin converting enzyme-2 (ACE-2) receptors
(8. 9). Increased bradykinin level as a result of ACE
inhibition may cause increased airway sensitivity and
bronchoconstriction. Montelukast, as a selective
Leukotriene D4 (LTD4) antagonist, reduces these
effects of bradykinin accumulation with an unknown
mechanism (13, 14). Montelukast, which is used in the
freatment of seasonal allergic rhinitis and asthma,
has brought its use in COVID-19 infection due fo ifs
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previously mentioned eosinophilic anti-inflammatory
and cytokine secretion-reducing effect (15, 16).

There are studies suggesting that montelukast can be
used in the tfreatment of COVID-19 (1, 17-19). However,
the number of studies evaluating the efficacy of
montelukast freatment on elderly patients in COVID-19
is insufficient. The efficacy of montelukast treatment
in elderly asthma patients differs from adult asthma
patients (20). The aim of our study is fo evaluate the
clinical and laboratory efficacy of montelukast therapy
in patients aged 60 and over in COVID-19 disease.

Material and Method

Our research was planned as a retrospective, single-
center, observational study. In this study, the medical
records of 75 COVID-19 patients aged 60 and over
who were hospitalized in the infernal medicine clinic
of Ankara Bilkent City Hospital between September
2021 and December 2022 were included. Diagnosis of
COVID-19 was confirmed with a reverse transcription
polymerase chain reaction (RT-PCR) test from
nasopharyngeal swab. Thirty-five patients who were
freated with montelukast before hospitalization
for COVID-19 were defined as the montelukast
freatment group. 40 patients who had never received
montelukast treatment were determined as the
control group.

The definition of montelukast use was defined as
patients using a therapeutic dose of 10 mg once
daily in addition to standard treatment during their
hospitalization. Patients aged 60 years and older
hospitalized for COVID-19 were randomized from the
system in both groups.

The patients were not followed up after discharge.
Age, gender, prognosis, patient clinic, laboratory
parameters, mortality, length of hospital stay and
the need for intensive care were examined. Clinical
findings and symptoms were evaluated during the
hospitalization period. Laboratory findings were
evaluated as the hospitalization day of the patients
and the parameters checked at discharge. In our
hospital, the need for ICU is determined as patients
with a MODS (multiple organ dysfunction score) of
1 and above. Mortality was evaluated during the
hospitalization period.

Statistical analysis

Statistical analyzes were performed using the SPSS 25.0
program. The conformity of the variables to the normal
distribution was evaluated with histogram graphs
and Kolmogorov-Smirmov  test. While descriptive
analysis are presented; mean, standard deviation,
median min-max values were used. Categorical
variables were compared with the Chi-Square Test.
The Mann Whitney U Test was used when evaluating
non-normally distributed (non-parametric) variables
between two groups. While the change in measured
values was evaluated between groups, Repeated
Measures Analysis was used. P-values below 0.05 were
considered as statistically significant results.
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Results

Clinical findings and outcomes were compared
between the montelukast group and the conftrol
group. There was no statistically significant difference
between the groups in terms of cough, dyspneaq,
gastroenterifis and oxygen demand. There was no
significant difference between two groups in ferms of
intensive care admission and mortality. The data are
summarized in Table 1.

Table 1. Clinical findings and outcomes

Montelukast

No Yes o]

n % n %
Female 19 (47.50) 16 (45.71)

0.877

Male 21 (52.50) 19 (54.29)
02 demant 22 (55.00) 19 (54.29) 0.951
Dyspnea 22 (55.00) 19 (54.29) 0.951
Cough 28 (70.00) 21 (60.00) 0.364
Gastroenteritis 28 (70.00) 21 (60.00) 0.364
Mortality 4 (10.00) 3 (8.57) 0.832
ICU admission 3 (7.50) 5 (14.29) 0.342

Chi-Square Test
p: Statistical difference between the groups

The length of hospital stay was compared in both
groups, with an average of 10.88+7.24 days in the
control group, and 10.51£5.44 days in the group
receiving montelukast, and no statistically significant
difference was found between the groups. When the
groups were compared, no significant difference was
found in terms of age. The data are summarized in
Table 2.

The laboratory parameters of the patients in both
groups were compared. The neutrophil count and
white blood cell count measured before treatment
were significantly lower in the montelukast treatment
group. (p=0.022, p=0.016). No significant difference
was found in other laboratory parameters. When the
p? values were compared, there was no difference
between the groups. The data are summarized in
Table 3.

Table 2. Comparison of age and length of hospital stay between groups

Montelukast

No

Meanis.s. Median (Min-Max)
Lenght of Hospital Stay (day) 10.88+7.24 9 (2-32)
Age (year) 65.35+4.31 64 (60-75)

independent t test
p: Statistical difference between the groups

437

Table 3. Comparison of laboratory parameters between two groups

Montelukast
No Yes p' p?
Meants.s. Meants.s.
Neutrophil 1 (x10A9/L) 6.38+3.28 4.66%£3.05 0.022
0.525
Neutrophil 2 (x10A9/L) 7.06£3.99 6+3.34 0.220
Lymphocyt 1 (x10A9/L)  1.01+0.53 1.16+0.57 0.252
0.496
Lymphocyt 2 (x10A9/L) 1.62+1.17 1.96+1.34 0.244
Procalcitonin 1 (mg/dl)  0.16+0.18 0.2140.41 0.485
0.342
Procalcitonin 2 (mg/dl)  0.39+1.89 0.13+0.27 0.433
Fibrinogen 1 (mg/dl) 4.23%1.54 4.38+1.63 0.681
0.280
Fibrinogen 2 (mg/dl) 3.44£1.26 4.04+1.38 0.052
NLR1 6.86+6.62 6.87£6.7 0.577
0.496
NLR2 7.27+9.44 5.77£5.86 0.953
Eosinophil T (x10A9/L) 0.05+0.06 0.05+0.06 0.800
0.589
Eosinophil 2 (x10A9/L) 0.09+0.13 0.08+0.09 0.957
WBC 1 (x10A9/L) 8.07+3.26 6.29£3.69 0.016
0.757
WBC 2 (x10A9/L) 9.43+4.09 7.98+4.5 0.104
CRP 11 (mg/dl) 34.83+58.74 30.7+65.32 0.823
0.773
CRP 2 (mg/dl) 8.85+21.43 0.71£2.12 0.709
Ferritin 1 (mg/dl) 316.91£336.99  280.57+297.41 0.592
0.862
Ferritin 2 (mg/dl) 356.74£655.06  307.34+400.24 0.603
D-Dimer 1 (mg/dl) 2.62+6.63 0.90.61 0.811
0.738
D-Dimer 2 (mg/dl) 2.94+7 .44 0.74%0.63 0.224

'Independent T-Test

2Repeat Measurements Analysis

p': Statistical difference between the groups in terms of laboratory
values

p? Stafistical value showing the relationship between pre- and
post-tfreatment laboratory parameters in the groups

1: Parameter before Covid-19 standard treatment

2: Parameter after Covid-19 standard treatment

P
Yes
Ortts.s. Median (Min-Max)
10.51+5.44 9 (3-28) 0.810
66.14+5.04 64 (60-75) 0.465
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Discussion

There are studies suggesting that leukofriene
anftagonists can be used in the treatment of COVID-19
disease (1, 17-19, 21-22). There is no study in the

literature evaluating the efficacy of montelukast
freatment in elderly COVID-19 patients. There are
studies in the literature showing that the effectiveness
of montelukast freatment in asthma patients differs
between adults and the elderly (20,23). In our study,
we examined whether this difference exists in the
treatment of elderly COVID-19 patients.

In our study, there was no significant difference in
prognosis, mortality and laboratory parameters after
montelukast freatment in patients over the age of 60
who were diagnosed with COVID-19 compared to
the control group. Many studies in the literature stated
that freatment had positive effects on prognosis,
laboratory and mortality (1,17-19, 21-22). In the study
of Schihilone et al., it was emphasized that further
studies should be conducted on the long-term use of
montelukast in elderly asthma patients. They noted
that available data on the role of montelukast in the
freatment of elderly asthmatics in the study do not
indicate a specific role for this drug in this age group.
(24). We thought that the lack of a similar effect of
montelukast tfreatment in our study may be due to the
low efficiency of the freatment in elderly patients.

It has been shown in the literature that these drugs
have protective effects after cerebral ischemia and
reperfusion (25). We suggest examining the effects of
these drugs on elderly patients in Covid 19-induced
cerebral ischemia.

Gastroenteritis has been reported as a side effect of
montelukast treatment in the literature (26). However,
in our study, inconsistent with the literature, we could
not detect a significant difference between the
freatment group and the control group. In the study
of Scichilone et al., elderly patients had the highest
incidence of headache, abdominal pain, nausea
and diarrhea (24). We recommend studying the
effect of montelukast treatment in geriatric patients
with diarrhea in large patient groups. Because elderly
patients are more sensitive to electrolyte disturbances
due fo Covid 19-related nausea, vomiting and
diarrhea.

Kerget et al. reported that patients receiving
montelukast treatment had significantly lower levels
of lactate dehydrogenase, D-dimer(18). However,
no significant difference was found in our study. In
addition, we did not detect any significant change in
these values before freatment and before discharge.

Limitations

There were some limitations in our study. Our study
includes symptoms at the time of hospitalization.
We could not examine the effect of montelukast
freatment on these symptoms. In addition, the small
number of patients was our limitation. The patients in
our study had no lung disease diagnosed. However,
we thought that there may be patients with previously
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undiagnosed lung disease. In addition, the fact that
the mean age of our patient groups matched the
early geriatric population was a limitation of our
study. We recommend that different studies should be
conducted on elderly geriatric patients.

Conclusion

In conclusion, many side effects of montelukast
freatment are similar to the symptoms detected
in COVID-19. We recommend conducting large-
scale studies investigating the effects of montelukast
freatment on these symptoms in elderly patients.
Although montelukast treatment has positive effects
on clinical and prognosis on many COVID-19 cases
in the literature, we did not detect this efficacy in the
population over 60 years of age in our study. In the
study of Sdnchez et al. montelukast treatment was
found effective in long-term use in elderly patients,
unlike younger patients (27). Therefore, we recommend
using montelukast therapy for a longer period of time
in patients with COVID-19 and further comprehensive
studies should be conducted in this regard.

Our study is one of the first fo examine montelukast
therapy in the geriafric population with COVID-19.
Unlike studies involving all age groups, we did not find
a positive effect on the prognosis and clinic in patients
over 60 years of age.
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ABSTRACT

Aims: The aim of our study is to evaluate the effect of electromagnetic field exposure during
pregnancy on fetal anthropometric measurements by means of ultrasonography.

Methods: This is a cross sectional study. The study was conducted among 261 pregnant women
who applied to the Obstetrics and Gynecology outfpatient clinic. A face-to-face questionnaire
was applied to 261 volunteer pregnant women and fetal anthropometric measurements (head
circumference (HC), abdominal circumference (AC), femur length (FL), biparietal diameter (BPD))
were performed by transabdominal ulirasound.

Results: The mean age of the pregnant women in this study was 29.65 + 6. Of the pregnant
women 140 (53.6%) were between the ages of 25-34, 260 (99.6%) were married, 85 (32.6%) were
high school graduates and 184 (70.5%) were housewives. The income of 116 (44.4%) pregnant
women was equal to their expenses. The frequency of those exposed to electromagnetic fields at
home is 98.5%. There was no difference between FL, AC, HC and BPD values and electromagnetic
field exposure at home, exposure to x-ray or tomography (p>0.05). It was observed that FL,
HC, BPD ulfrasonographic measurement values were significantly lower in people exposed fo
electromagnetic field at work compared fo those not exposed to electromagnetic field at work.
Conclusion: It was observed that FL, HC, BPD ultrasonographic measurement values were
significantly lower in people exposed to electromagnetic field at work. There are studies that
show the negative effects of electromagnetic field on the fetus, especially during pregnancy,
although there is no definitive evidence. Studies to be carried out on this subject can be a guide
for protection from the negative effects of electromagnetic field.

Keywords: electromagnetic field, radiation, fetal development, fetal growth, maternal exposure,
environmental health

oz

Amagc: Calismamizn amaci gebelikte elekiromanyetik alan maruziyetinin fetal anfropometrik
SlcUmler Uzerine etkisini ultrasonografi yardimiyla degerlendirmekfir.

Yontemler: Bu kesitsel bir calismadir. Arastirma Kadin Hastaliklar ve Dogum poliklinigine basvuran
261 gebe ile gerceklestirildi. 261 génUlll gebeye yiz yUze anket uygulandi ve transabdominal
ultrason ile fetal antropometrik dlcUmler (bas cevresi (HC), karn ¢evresi (AC), femur uzunlugu (FL),
bipariyetal cap (BPD)) yapildi.

Bulgular:Arastirmaya katilan gebelerin yas ortalamasi 29,656,140 idi. Gebelerin 140’1 (%53,6) 25-34
yas araliginda, 260’1 (%99.6) evli, 85'i (%32,6) lise mezunuydu. 184’0 (%70.,5) ev hanimiydi. 116 (%44,4)
gebenin geliri harcamalarina esitti. Evde elektromanyetik alanlara maruz kalanlarin sikidgr %98,5'fi.
FL, AC, HC ve BPD degerleri ile evde elekfromanyetik alan maruziyeti, rontgen veya tomografiye
maruz kalma arasinda fark bulunamadi (p>0,05). Is yerinde elektromanyetik alana maruz kalan
kisilerde FL, HC, BPD ultrasonografik 6lcUm degerlerinin is yerinde elekiromanyetik alana maruz
kalmayanlara gére anlamli derecede dUsuk oldugu gorildu.

Sonug: Is yerinde elektfromanyetik alana maruz kalan kisilerde FL, HC, BPD ultrasonografik dlcim
degerlerinin anlamli derecede distk oldugu gorildU. Kesin bir kanit bulunmamakla birlikte, dzellikle
hamilelik ddneminde elektromanyetik alanin fetUs Uzerindeki olumsuz etkilerini gdsteren ¢calismalar
bulunmaktadir. Bu konuda yapllacak calismalar elektromanyetik alanin olumsuz etkilerinden
korunmak icin yol goésterici olabilir.

Anahtar Kelimeler: elekfromanyetik alan, radyasyon, fetal gelisim, fetal blyUme, maternal
maruziyet, cevre saglig

A person is both affected by the environment he
lives in and can affect the environment. People are
exposed to electromagnetic field (EMF) from basic
radio, electrical and telecommunications stations, as
well as direct radiation from individuals, such as cell
phones. Each person will potentially be exposed to
several EMF sources simultaneously(1). As a result of
the development of technology over the years, the
concept of electromagnetic field, which is included
in our lives in many fields, has gained considerable
importance. Radiation can be grouped into non-
ionizing radiation, which is considered less harmful, and
ionizing radiation, which is potentially harmful to cells

and DNA. lonizing radiations are more harmful because
they cause DNA damage by breaking chemical bonds.
lonizing radiafion causes mutagen, carcinogenic or
teratogenic effects, cataracts, infertility problems,
premature aging and skin problems in humans. The risk
of exposure is greatest in the ‘in utero’ period (2-4). Non-
ionizing radiations, on the other hand, lack the energy
needed to break chemical bonds. Examples of this type
of radiation are visible light, ultraviolet light, infrared
light, radio waves and microwaves. Non-ionizing
radiation can have harmful effects on the body(2,3).
In 2011, an expert working group of the International
Agency for Research on Cancer (IARC) classified
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radiofrequency radiation emitted by mobile phones
and other wireless devices as a Group 2B (“probable”)
human carcinogen(5). There are studies showing that
the electromagnetic field increases the risk of cancer
(6.7).

Pregnancy, infancy and childhood are critical periods
of vulnerability, especially for the rapidly developing
brain(8). Although few studies have been conducted
on human exposure to non-ionizing electromagnetic
fields in utero, there are numerous negative effects
on pregnancy and the health of offspring who are
regularly exposed to electromagnetic field (?). While
some studies have not found a relationship between
radiation exposure during pregnancy and the weight
of newborn babies (10,11), some studies have found
a relationship between the exposure of pregnant
women to EMF during pregnancy and problems such
as the risk of miscarriage and fetal development
disorders (12-14). The risk of miscarriage, stillbirth,
and birth defects was noft significantly higher among
pregnant women who lived near electromagnetic
fields compared to the control group(15).

Examples of common sources of electromagnetic
fields are radio and TV broadcast antennas, Wi-Fi
access points, routers and clients (e.g. smartphones,
tablets), wireless and mobile devices, base statfions
(16). Researches on the relationship between cell
phone use and pregnancy has shown conflicting
results. In a study conducted in Turkiye, the pregnancy
period was found shorter in mothers using mobile
phones and computers(17). In a study conducted with
four birth cohorts, a relationship was shown between
mobile phone use and premature birth and shortening
of the pregnancy period, but no relationship was
found with fetal growth(18). In a cohort conducted
in Norway, no relationship was found between the
mother’s pre-pregnancy exposure to mobile phones
and pregnancy outcomes such as prematfure birth
and low birth weight(19). A study conducted in Turkiye
showed that watching TV, mobile phone usage and
living near a base station during pregnancy may have
negative effect on the anthropometric measurements
of the newborn (20).

In a review that collected studies examining the
effects of electromagnetic field emitted by mobile
phones and other wireless devices, symptoms related
to learning, memory, attention and behavior problems
and diseases such as autism, attention deficit
movement disorder were associated(21).

This study is different in that it evaluates the effects of
electromagnetic field exposure on the fetus during the
prenatal period. The aim of our study is to evaluate
the effect of electromagnetic field exposure during
pregnancy on fetal anthropometric measurements by
means of ultrasonography.

Material and Methods

This is a cross-sectional study. The study was
conducted among pregnant women who applied
to the Obstetrics and Gynecology outpatient clinic of

441

Adiyaman Training and Research Hospital.

The questionnaire form was prepared by reviewing the
necessary literature. The applied questionnaire consists
of 27 questions. In addition to the questions about
sociodemographic information, there are questions
about the sources of electromagnetic fields to which
exposure at home and, if they work, exposure at work.
Inclusion criteria in the study group are pregnant
women aged 18 and over admitted to the obstetrics
clinic.

The people included in the study were women who
applied consecutively and accepted the study as
of 15/04/2022. The formula n= Nt?pg/ d? (N-1)+t?pg
was used to determine the number of people to be
sampled, and the number of people to be sampled
was calculated as 273 people with a 95% confidence
interval and 5% deviation. Necessary permission was
obtained from Adiyaman University Non-Interventional
Clinical Research Ethics Committee (decision dated
15.03.2022 and numbered 2022/3-21). Starting on the
first working day after the permission was granted,
95.6% (261) of the targeted number of people has been
reached. A face-to-face questionnaire was applied
to 261 pregnant women on voluntary basis and fetal
anthropometric measurements (head circumference
(HC)., abdominal circumference (AC), femur length
(FL), biparietal diameter (BPD)) were performed by
transabdominal ultrasound.

Statistical package (SPSS 12.00) program was used in
the evaluation of the data. Descriptive variables were
provided as numbers and percentages. Chi-Square
and Fischer's exact Chi-Square tests were used to
explore the correlations between the variables in the
categorical strucfure. The means were compared
using one-way ANOVA and the t fest. Means were
provided with standard deviation. The results were
evaluated at 95% confidence interval and p<0.05 was
accepted as significant.

Results

The mean age of the pregnant women is 29.65 * 6.
Of the pregnant women 140(53.6%) were between
the ages of 25-34, 260 (99.6%) were married, 85 (32.6%)
were high school graduates and 184 (70.5%) were
housewives. The income of 116 (44.4%) pregnant
women was equal to their expenses (Table 1).

The mean number of pregnancies was 3.0 * 2.0, and
the number of births was 1.7 + 1.5. Of the pregnant
women 106 (40.6%) had miscarriage before. 70 (26.8%)
of the pregnant women had a chronic disease before
pregnancy.

The frequency of those exposed to electromagnetic
fields at home is 98.5%. 252 (96.9%) of the pregnant
women were using the phone. 249 (95.8%) of the
pregnant women had a TV at home, 148 (56.9%) had
a hair dryer, 148 (56.9%) had a wi-fimodem, 95 (36%, 5)
stated that they had air conditioning, 81 (31.2%) had
a computer and 63 (24.2%) had a microwave oven.
The houses of 39 (14.9%) of the pregnant women were
close to the base station and the houses of 38 (14.6%)



Electromagnetic Field Effect on Fetal Development - Kaya et al.

Genel Tip Dergisi

Table 1. Certain sociodemographic characteristics of pregnant
women.

n, %
Age
<24 years 57 (21.8)
25-34 years 140 (53.6)
235 years 64 (24.5)
Marital Status
Married 260 (99.6)
Divorced 1(0.4)
Educational Status
llliterate 22 (8.4)
Primary School Graduate 44 (16.9)
Secondary School Graduate 41 (15.7)
Highschool Graduate 85 (32.4)
University Graduate 69 (26.4)
Employment Status
Housewife 184 (70.5)
Working 77 (29.5)
Household Income
Income more than expense 69 (26.4)
Income less than expense 76 (29.1)
Income equal to expense 116 (44.5)

difference in fetal FL, AC, HC and BPD measurement
values of pregnant women who had exposure to x-ray
or tomography compared to the group that had no
exposure (p>0.05) (Table 2).

When the pregnant women’'s home was close to
the high-voltage line and fetal anthropometric
measurement values were examined, there was no
difference between the measurement values of those
who were close to the high-voltage line and those
who were not (p>0.05).

155 (59.4%) of the pregnant women had a television
and 56(21.5%) had a wi-fi modem in the room where
they spent most of their fime. 186(%74.7) of the
pregnant women did not turn off the wi-fi modem at
night.

There was no difference between the presence of
television and modem in the room where the most
time was spent and education level (p>0.05). As the
education level increases, the situation of turning off
the modem at night increases (p<0.05).

Discussion

Fetal effects of electromagnetic field exposure during
pregnancy have been fried to be related to pediatric
measurements mostly made after birth (22,23). In our
study, the investigation of this relationship by means

Table 2: The effect of electromagnetic field exposure on fetal anthropometric measurements.

Electromagnetic field expo- (i £C

SU® SiEiLe MeantSD, p Mean+SD, p
EMF exposure af Yes  32.8£34 a7 32339
work No 34.743.7 p<0.01 36.3+25.4
EMF exposure at Yes 34137 t=0r1o4 35.2£21.5
QoS No 34.543.0 p>0.05 34.243.4
Exposure fo X-ray or  Y€S 32.9+4.2 =1.062 32.743.9
fomography No 34.243.6 p>0.05 3524217

HC BPD

MeaniSD, p MeantSD, p
t=1.347 33.5£3.3 1=3.639 33.243.4 1=3.478
BEO0E 35.2¢3.4 ESOU 34.9+3.7 [T
1=0.092 34.743.4 1=0.269 34.443.7 1=0.222
PEO0E 35.243.5 [P 34.0£3.4 PP
1=0.345 33.5¢4.0 t=1.041 32.8+4.0 1=1.295
B2005 34.743.4 [0l 34.5:3.7 200

Abbreviations: EMF: Electfromagnetic Field, SD: Standard Deviation, FL: Femur length, AC: Abdominal Circumference, HC: Head Circumference,

BPD: Biparietal Diameter

Independent sample t test was used to analyze the data for Table 2.

were close to the high voltage line.

When fetal anthropometric measurements of pregnant
women with exposure to electromagnetic fields at
work were examined, FL, HC and BPD values were
lower than those without exposure to electromagnetic
fields at work (p<0.05) (Table 2).

When fetal anthropometric  measurements  of
pregnant women exposed fo electromagnetic field
at home were examined, there was no difference in
FL, AC, HC and BPD values compared to those who
were not exposed to electromagnetic fields at home
(p>0.05) (Table 2).

When the exposure status of pregnant women to
x-ray or tomography and fetal anthropometric
measurements were examined, there was no
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of ultrasonography before the birth may be guiding in
the study of the early effects of the electromagnetic
field.

Inastudy conductedin2019, the most common sources
of electromagnetic fields that pregnant women were
exposed to during pregnancy were listed as television
(92.8%), mobile phone (91.3%), and wi-fi (52%). In the
same study, while 28.7% of the participants stated that
their home was near the base station, this rate was
14.9% in our study (22). In our study, pregnant women
stated that they were most frequently exposed to
sources such as telephone (96.9%), television (95.8%),
and wi-fi modem (56.9%). Sources of electromagnetic
fields exposed at home are of similar frequency.

In a study examining the data of pregnant women who
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were exposed to electromagnetic fields due to high
voltage line and those who were not, no significant
difference was found between the two groups in
terms of birth weight, height and head circumference
values of the babies (24). In a study conducted in
England, it was shown that maternal residence close
to electromagnetic field sources is associated with
inadequate fetal growth (25).

In a descriptive study examining the proximity of the
houses to the high voltage lines and the presence of
symptoms, the proximity fo the high voltage line and the
electromagnetic field values measured at the house
showed a positive correlation, but no relationship was
found between these values and symptoms (26).

In our study, when the pregnant women's home was
close to the high voltage line and fetal anthropometric
measurement values were examined, no statistically
significant difference was found between those who
were close to the high voltage line and those who
were not (p>0.05). This may be due to the fact that we
have done a study on the statements of individuals.

In a cohort study conducted in Norway, no evidence
of adverse neurodevelopmental effects of prenatal
cell phone use was reported (27).

In a different study, those who were more exposed to
mobile phones had a shorter gestational period and
increased risk of preterm birth compared to those who
were less exposed (28). Babies of pregnant women
who use more than one phone during pregnancy
have lower birth weight and shorter stature than
babies of pregnant women who use one phone (22).

In a study involving 138 women in China, it was stated
that exposure to electromagnetic field sources such
as mobile phones, televisions during the first frimester
of pregnancy significantly increases the risk of embryo
development arrest (29). In a cohort study, it was
found that exposure to video display terminal use at
home or at work during pregnancy was not associated
with fetal development retardation (30). In a birth
cohort conducted in China, exposure to high prenatal
electromagnetic field exposure was associated with
growth in baby girls but not in boys (23).

In our study, while the electromagnetic field exposure
of pregnant women at home did not make a significant
difference in fetalmeasurements, the electromagnetic
field exposed by pregnant women at work caused
significant changes in fetal measurements such as
femur length, head circumference, and biparietal
diameter.

More studies are needed to evaluate the effects of
home or work-induced electromagnetic field exposure
during pregnancy on fetal development and to raise
awareness in pregnant women.

Conclusion

It was observed that FL, HC, BPD ulfrasonographic
measurement values were significantly lower in people
exposed to electromagnetic field at work compared
to those not exposed to electromagnetic field at work.
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There are studies that show the negative effects of
electromagnetic field on the fetus, especially during
pregnancy, although there is no definitive evidence.
Studies to be carried out on this subject can be a
guide for protection from the negative effects of
electromagnetic field.
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ABSTRACT

Aim: To determine the clinical and laboratory parameters that affect the mid-long term mortality
of patients hospitalized for acute kidney injury (AKI).

Material and methods: Patients hospitalized with the diagnosis of AKl in the intensive care unit and
clinic of Nephrology for four years were retrospectively screened. The files of these patients were
scanned. Demographic data, comorbidities, vital signs and laboratory parameters were scanned.
It was determined in terms of factors affecting mortality in these patients (living and dying) over a
4-year period.

Results: The effects of the variables found significant [age, presence of hypertension and coronary
artery disease (CAD), sedimentation, C-reactive protein (CRP), urea, potassium (K), magnesium
(Mg), pH and CRP-albumin ratio (CAR)] on mortality was performed using multiple logistic regression
analysis, which was used to identify the independent risk factors of mortality. Multiple logistic
regression analysis using Stepwise selection method revealed that increasing age (IQR=1.04, 95%
CI=1.01-1.07, p=.004), presence of CAD (IQR =2.16, 95% CI=1.16 — 4.02, p=.016), increased Mg (IQR
=2.64, 95% CI=1.18 - 5.92, p=.018) and K (IQR =1.70, 95% CI=1.21 — 2.41, p=.002) were independent
risk factors for mortality. The accuracy rate for the predictive performance of this prediction model
icr)w p%edicﬂng mortality was 71.1%, with a sensitivity of 26.5%, a specificity of 90%, and an AUC of

.753.

Conclusion: In our predictive model, in the medium-long term, we found old age, the presence
of coronary artery disease, increased K and Mg as the independent risk factors for mortality in AKI
patients.

Keywords: Acute kidney injury, Age, Comorbidity, Mortality
(o]

Amag: Akut bobrek hasar (ABH) nedeniyle hastaneye yatirlan hastalann orta-uzun dénem
mortalitesini etkileyen klinik ve laboratuvar parametrelerini belilemek.

Gereg ve yontem: ABH tanisiyla yogun bakim Unitesinde ve Nefroloji kliniginde dért yil boyunca
yatan hastalarnn dosyalar  geriye dontk olarak tarandi. Demografik veriler, komorbiditeler, vital
ve laboratuvar parametreleri incelendi. Bu hastalarda 4 yilik sUrecte mortaliteyi etkileyen faktérler
agisindan belirlendi.

Bulgular: Tek degiskenli analizile anlamli bulunan degdiskenlerin (yas, hipertansiyon ve koroner arter
hastaligr (KAH) varligi, sedimantasyon, C-reaktif protein (CRP), Ure, potasyum (K), magnezyum
(Mg), pH ve CRP-albUmin orani (CAR)) mortalite Uzerine etkileri, mortalitenin bagimsiz risk faktorlerini
belirlemek icin kullanilan ¢oklu lojistik regresyon analizi kullanilarak yapildi. Multipl lojistik regresyon
analizi sonucu artan yas (IQR=1.04, %95 CI=1,01 - 1,07, p=0,004), KAH varligi (IQR =2,16, 95% CI=1,16
—4,02, p=0,016), artmis Mg (IQR =2,64, %95 CI=1,18 - 5,92, p) =0,018) ve K (IQR =1,70, 95% GA=1,21 -
2,41, p=0,002) mortalite icin bagimsiz risk faktérleri olarak saptandi. Bu tahmin modelinin mortaliteyi
ongdérmedeki prediktif degeri %71,1, sensitivitesi %26,5, sensitivitesi %90 ve AUC 0,753 idi.

Sonug: Orta-uzun vadede ABH hastalarinda ileri yas, koroner arter hastaligi varligl, K ve Mg artisini
mortaliteyi etkileyen faktérler olarak bulduk.

Anahtar kelimeler: Akut bdbrek hasari, Yas, Komorbidite, Mortalite

The incidence of AKI, regardless of requiring dialysis, is
increasing in the World.1 Aging of the population, high
comorbidities, increased AKI awareness, increased
nephrotoxic drugs and increased surgical procedures
are the factors that increase the incidence.2

AKl is related to short- and long-term undesirable
consequences. While it increases short-term mortality,
the long-term mortality is significantly higher in those
with AKI compared to those who do not have.3 Long-
term mortality is generally considered as mortality
after 3 months. In a review evaluating the long-term
mortality of AKI patients, the mortality rate was found
as 15-74%, but only around 60% when intensive care
patients were included. Factors affecting mortality

were determined as old age, presence of comorbidity
and incomplete recovery of kidney functions.4 The fact
that AKI affects not only the kidneys but also other vital
organs such as the heart and lungs may be associated
with a long-term increase in mortality.

In this study, we aimed to determine the factors that
are effective in long-term mortality by refrospectively
screening the patients hospitalized in our clinic and
infensive care unit with the diagnosis of AKI between
2018-2022.

Material and Methods

After the approval of local ethics committee (2023/87),
the study was started. Between January 2018 and
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December 2022, the files of the patients hospitalized in
our Nephrology clinic and intensive care clinic with the
AKI diagnostic code (N17 and its subfractions) were
scanned. Patients that did not meet the diagnosis of
AKl according to KDIGO 2012 criteria were excluded
from the study. Demographic data, comorbidities
(diabetes mellitus-DM, hypertension-HT, coronary
artery disease-CAD, congestive heart failure-CHF,
chronic  obstructive  pulmonary  disease-COPD,
chronic kidney disease-CKD, atrial fibrillation-AF), vital
signs at admission, length of hospital stay, laboratory
parameters at the time of hospitalization (hemogram,
biochemistry, hemoglobin A1C, venous blood gas,
C reactive protein, procalcitonine, sedimentation,
ferritin, vitamin D level, whether there was reproduction
in blood, urine, sputum or swab cultures) of the patients
were recorded from their files. For the patients who
died, the duration until death was recorded. Patients
who died due to cancer or Covid 19 were excluded
from the study.

Statistical analysis

All stafistical analysis were performed with R version
4.1.2 (The R Foundation for Statistical Computing,
Veinna, Austria; https://www.r-project.org) Statistical
Language. Shapiro-Wilk In normality test and Q-Q plots
were used fo check the normality of the data. Levene
test was also used to assess the homogeneity of the
variances. Numerical variables were expressed as
mean * standard deviation, median with range (min
— max) or median with interquartile [25th percentile
— 75th percentile], as appropriate. Categorical
variables were also defined as numbers (n) and
percentage (%). A Welch's t-test, Mann-Whitney U
test and Independent samples t-test was utilized to
determine whether there was a statistically significant
difference in numerical variables according to the
demographical and clinical characteristics of patients
with and without survivors. Besides, a Pearson chi-
square test, chi-square test Yates continuity correction
and Fisher's exact ftest was conducted to examine
if there was a significantly association between
patient’s groups with and without survivors in terms of
categorical variables in demographical and clinical
characteristics. The effects of the variables found
significant (age, presence of hypertension and CAD,
sedimentation, CRP, urea, K, Mg , pH and CAR) by
univariate analysis on mortality was performed using
multiple logistic regression analysis, which was used to
identify the independent risk factors of mortality. Odds
ratios were represented with 95% confidence intervals.
For the diagnostic performance of the prediction
model obtained by multiple logistic regression analysis
in predicting of mortality, the area under the curve,
accuracy, sensitivity and specificity values of this
model were calculated. A two-tailed p-value less than
.05 was considered as statistically significant.

Results

The mean age (75.81 £ 10.08 vs. 68.28 + 15.63, p<.001),
length of hospitalization (10 days vs. 7 days, p=.003),
presence of hypertension (79.4% vs. 64.4%, p=.037)
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and CAD (60.3% vs. 37.5%, p=.002), sedimentation
level (40 vs. 29.5, p=.028), urea (136évs. 122, p=.003), K
(5.24 £0.91 vs. 4.66 £0.93, p<.001) and Mg (2.18 £0.35
vs. 2.04 + 0.41, p=.020) values were significantly higher
in patients who were non-survivors compared to the
patients who were survivors, whereas follow-up time
(12 days vs. 34 days, p<.001), saturation at admission
(94 vs. 96, p=.012), CRP (26.1 vs. 63.5, p=.020) and pH
(7.31 £0.09 vs. 7.33 £ 0.08, p=.048) levels and CAR (7.95
vs. 19.76, p=.031) values were lower.

The effects of the variables found significant (age,
presence of hypertension and CAD, sedimentation,
CRP, ureq, K, Mg, pH and CAR) by univariate analysis
on mortality was performed using multiple logistic
regression analysis, which was used to identify the
independent risk factors of mortality. Stepwise variable
selection method was used to eliminate the variables
that was not statistically significant. Multiple logistic
regression analysis using stepwise selection method
revealed that increasing age (p=.004), presence of
CAD (p=.016), increased Mg (p=.018) and K (p=.002)
were independent risk factors for mortality (Table 2).
The accuracy rate for the predictive performance of
this prediction model in predicting mortality was 71.1%,
with a sensitivity of 26.5%, a specificity of 90%, and an
AUC of 0.753 (Figure 1).

Discussion

AKl affects 13.3 mililon people worldwide each
year, causing 1.7 million deaths.5 In a meta-analysis
covering a large number of studies, the incidence was
found as 22% and in a study including 33 countries, it
was found as 57%. 6, 7 AKl is a factor that increases
short-term (within 90 days) and long-term (after 90
days) mortality in hospital or after discharge from
the hospital. In-hospital mortality reaches 40-60% in
patients who develop AKI requiring dialysis in the
intensive care unit. 8 In a study involving more than
5 million patients, short-ferm mortality was examined
in those with and without AKI. Mortality was 3 times
higher in patients with AKI compared to those without
AKI. ? The underlying comorbidities and infection were
effective factors in short-term mortality.

Long-term mortality also increases after AKI. In a study
involving over 800 patients who underwent cardiac
surgery and those who did not undergo AKI affer
surgery were compared. Mortality was 1.6 times higher
in those who had AKI compared to those who did
not have.10 In a meta-analysis of 47.017 people, the
relative risk of mortality was 2.5 fimes higher in those
who had AKI3

In this study, the mean follow-up period after discharge
was 27.4 £ 16 months, and the mortality rate was
29.7%. Stevens et al. found 2-year mortality as 69% and
3-year mortality as 72% in patients with AKI associated
with sepsis. However, in their study, patients were not
followed up by a nephrologist.11 Mortality may be
significantly higher in our study, both for this reason
and because they included only patients with sepsis.
In another study, mortality rates were found similar to
the study of Stevens et al.12 In this study, only patients
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Table 1. Demographical and clinical characteristics of the patients.

Demographical characteristics

Age (years), mean * SD

Gender (F/M), n (%)

Follow-up time, median (month) (range)

Length of stay at hospital, median (range) (day)

Pneumonia, n (%)

Cough, n (%)

Sputum, n (%)

Fever, n (%)

Shortness of breath, n (%)
Comorbidity, n (%)

Diabetes mellitus

Hypertension

CAD

COPD

AF

CKD

Saturation at admission, median (range)
SBP at admission, mean + SD
DBP at admission, mean + SD
MAP at admission, mean = SD
Pulse rate at admission, mean + SD
Fever at admission, mean + SD
Laboratory parameters
WBC(K/uL), mean + SD
Lymphocyte(K/uL), median [IQR]
Neutrophile(K/uL), median [IQR]
Monocyte(K/uL), mean = SD
Eosinophile(K/uL), median [IQR]
Hemoglobin (g/dL), mean + SD
Hemotocrit (%), mean £ SD
Platelet(K/uL), median [IQR]
Sedimentation(mm/h), median [IQR]
CRP(mg/L), median [IQR]
Procalcitonin(u/L), median [IQR]
Glucose (mg/dL), median [IQR]
HgAlc, median [IQR]
Urea(mg/dL), median [IQR]
Creatine(mg/dL), median [IQR]
Na(mEg/L) (mmol/L), mean + SD
K(mg/dL), mean + SD
Ca(mg/dL), mean * SD
P(mg/dL), median [IQR]
Mg(mg/dL), mean £ SD

Uric acid(mg/dL), median [IQR]
Albumin(g/dL), mean + SD

PH, mean + SD

HCO3, mean + SD

PCO2, mean +SD
Ferritin(ng/mL), median [IQR]

Vitamin D(ng/mL), median [IQR]
CAR, median [IQR]
Culture, n (%)

Survivors (n=160)

68.28+15.63
83 (51.9) / 77 (48.1)
34 (1-57)

7 (2-35)

23 (14.4)
10 (6.3)
9 (5.6)
19.(11.9)
40 (25)

57 (35.6)

103 (64.4)

60 (37.5)

31 (19.4)

20 (13)

46 (28.7)

96 (65-99)
115.41 +21.39
69.93%12.89
85.08 + 14.93
87.58 + 15.62
36.75+0.59

11.32+5.20
1.10 [0.74-1.61]
7.55 [5.58 = 11.41]
0.78+0.39

0.06 [0.01 -0.18]
12.07 +2.06
36.53+6.27

239 [174.25 - 280]
29.5[11 - 48.5]
63.5[11.53-171.25]
0.41 [0.16 - 3.70]
120 [97 - 179.25]
7.10 [5.60 - 8.47]
122 [86.75 - 161.25]
3.16[2.17 - 4.74]
135.29 +7.84
4.66+0.93
8.46+0.96
41[33-52]
2.04+0.41
8.6[6.9-10.1]
3.29+0.59
7.33+0.08

19.00 + 4.76
36.13+7.52

178.85 [86.45 — 334.18]

7.92 [4.02 - 15.30]
19.76 [2.90 - 57.38]
48 (43.2)

Non-survivors (n=68)

75.81 +10.08

39 (57.4) / 29 (42.6)
12 (1-58)

10 (2 - 45)

15 (22.1)
7 (10.4)
4(59)

7 (10.3)
24 (35.3)

30 (44.1)

54 (79.4)

41 (60.3)

20 (29.4)

15 (22.7)

24 (35.3)

94 (60-99)
116.97 +21.97
70.15+ 12.05
85.76 + 14.54
87.42+18.92
36.73+0.61

10.95 + 4.49
1.20 [0.80 - 1.70]
7.60 [5.33-10.74]
0.77 £0.37

0.07 [0.01 -0.10]
11.87+2.17
36.89 + 6.43

261 [200.25 - 324]
40 [24 - 61]

26.1 [6.73 - 108.5]
0.42 [0.19 - 1.30]
132 [101 - 174.5]
7.25[7.20-7.82]
136 [107 - 207]
2.79 [2.03 - 4.15]
133.76 + 5.98
524+091
8.60+0.81
45[32-54]
2.18+0.35

8.7 [6.2-10.35]
3.190.61
7.31£0.09

18.72 + 6.06
37.71+10.53
109.35 [75.4 - 291.58]

10.27 [6.41 - 22.30]
7.95 [1.81 -36.99]
32 (59.3)

p-value

<.001"
4482
<.001°
.003%

2194
4124
>.999%
.908*
1554

2272
.0374
.0022
1364
.108*
4104
0128
.630¢
.906°
7608
.948¢
7638

6126
4933
.5453
.844¢
7233
.498¢
.698¢
.062°
.028°
.020°
iS558
.455°
5043
.003%
1728
.153¢
<.001¢
293¢
.6243
.020¢
.626°
.245¢
.048¢
7108
262!
1303

.148°
.0312
.0532

1Welch's t-test; 2Pearson chi-square test; 3Mann-Whitney U tfest; 4Chi-square test with Yates continuity correction; SFisher's exact test;6

Independent samples t-test. CAR; CRP-albumin ratio.
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hospitalized in the intensive care unit were included in
the study. In our study, both clinical and intensive care
patients were included.

Table 2. Multiple logistic regression analysis for predicting of mortality

Adjusted Odds 95% confidence p-value
Ratio intervals
Age (years) 1.04 1.01-1.07 .004
CAD (presence vs. 2.16 1.16 - 4.02 .016
absence)
Mg 2.64 1.18-5.92 .018
K 1.70 1.21 -2.41 .002

In our study, as a result of multiple logistic regression
analysis, old age remained a significant factor in
mortality (OR=1.04, 95% CI=1.01 - 1.07, p=.004). Old
age is a factor that increases the mortality of many
diseases. In the study of Gursu et al., in which they
included only patients who developed AKI in the
intensive care unit and were followed up for 6 months,
old age was found as an independent risk factor.13
Again, Zhou et al. found old age as a factor affecting
mortality at the end of 1 year in their study in which
they followed up intensive care AKI patients. 14

Coronary artery disease is the most important cause of
mortality in CKD patients.15 Xi et al. showed that the
presence of concomitant significant coronary artery
disease in AKl patients undergoing cardiac valve
surgery is a factor that increased mortality.16 In our
study, the presence of CAD was a risk factor for long-
term mortality in AKI patients.

Hyperkalemia is a common problem in AKIl, and
is one of the indications for dialysis if it is resistant to
medical freatment. In a study involving AKI patients
over 75 years of age in China, the 1-year mortality
rate was found significantly higher in patients with
hyperkalemia. Since there are many comorbidities in
elderly patients, and fragility is common and tubular
damage is permanent after AKI, it is considered that
it may also affect long-term mortality.17 In this study,
we found that hyperkalemia was an independent risk
factor for mortality at longer follow-up. The fact that
the mean age in our died patients’ group was 75
years may suggest that the possible causes expressed
in the aforementioned study may also be effective in
our patient group. In a study conducted in Mexico,
hyperpotassemia was significantly associated with
short-term mortality in AKI patients.18

Mg is an important molecule involved in more than 300
infracellularreactions. Low or high Mglevels have been
shown fo be associated with undesirable results and
mortality in many different patient populations.1? In a
study examining more than 22 thousand intensive care
patients, hypermagnesemia was found as a factor
increasing mortality.20 Again, both hypomagnesemia
and hypermagnesemia were associated with mortality
in a large cohort of intensive care patients.21 In the
present study, we found that the mean Mg level was
higher in patients who died compared to those who
survived. In the case of high Mg, problems such as
decrease in blood pressure and pulse, respiratory
failure and arrhythmias are common. Perhaps, one of
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these effects of Mg may have occurred in long-term
mortality of our patient group.

Our study has some limitations. The shortcomings of our
study are that it is single-center, retrospective and the
number of patients is relafively low.

AKl is a condition with an increasing frequency in the
world, leading to morbidity and mortality. In this study,
among many demographic and laboratory datain AKI
patients in the medium-long term, we found old age,
the presence of coronary artery disease, increased K
and Mg as the independent risk factors for mortality.
We believe that the results of our study will contribute
to the literature concerning AKI.
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ABSTRACT

Background/Aims: This study was conducted to evaluate the psychometric properties of the
Cyberchondria Severity Scale-Short Form.

Methods: This is a methodological-type study. Voluntary adult individuals, registered to three
different family-health-centers located in Ankara were included in the study (n=322). The data
were collected online using Google forms in July 14-August 8, 2021, via a questionnaire, the
Cyberchondria Severity Scale-Short-Form (CSS-12-TR) and the Health Seeking Behavior Scale
(HSBS). The data were analyzed via the IBM-SPSS 25.0 and IBM-AMOS 24.0. The Davis method for
the content validity, The Explanatory and Confirmatory Factor Analysis methods for the construct
validity were applied. The criterion-dependent validity was assessed via the concurrent validity
method. Cronbach’s alpha, the split-half and test-retest (n=32) reliability tests were used.

Results: The mean age was 31.95£12.45 (min. 18-max. 65). The content validity index of the scale
was 0.93. The CSS-12-TR and the HSBS was found moderately correlated (r=0.485, p<0.001). The
model-fit indexes were mostly in perfect agreement. The Cronbach's alpha coefficient of the
total scale was 0.884, and between 0.751-0.822 for the sub-dimensions. The variance between the
test-retest measurements was statistically insignificant (t=0.447, p=0.658) and correlated (r=0.759,
p<0.001). The intraclass correlation coefficient was 0.936 (F=15.699, p<0.001).

Conclusion: The CSS-12-TR with 12 items and four sub-dimensions was found as an easy to
implement, valid and reliable instrument for Turkish community-dwelling adult population. Since
the cyberchondria can potentially be a problematic issue for all adult groups, its psychometric
structure is recommended to be re-conducted with the Turkish older adult population.

Keywords: Anxiety, Factor analysis, Hypochondriasis, Internet, Research methodology
(o]

Amag: Bu calisma Siberkondri Ciddiyet Olgegdi-Kisa Formunun psikometrik dzelliklerini degerlendirmek
amaciyla yapildi.

Yontem: Calisma metodolojik tipte yapildi. Arastirmaya Ankara’da bulunan Uc farkli aile saghd
merkezine kayith génUlld yetiskin bireyler dahil edildi (n=322). Veriler, 14 Temmuz-8 Agustos 2021
tarihlerinde ¢evrimici olarak kisisel bilgi formu, Siberkondri Ciddiyet Olgegdi-Kisa Form (SCO-12-TR)
ve Saglik Arama Davranisi Olgegdi (SADO) kullanilarak Google formlar aracigiyla cevrimici olarak
toplandi. Veriler IBM-SPSS 25.0 ve IBM-AMOS 24.0 programlar kullanilarak analiz edildi. Igerik
gecerligi icin Davis ydntemi, yapi gecerlidi icin Agimlayici ve Dogrulayici Faktér Analizi ydntemleri
uygulandi. OlcUt bagimli gecerlikte eszaman gecerligi yontemi kullanildi. Cronbach alfa, iki yanya
bdlme testi ve test-tekrar test (n=32) gUvenilirligi kullanildi. .

Bulgular: Katiimcilarin ortalamg yasi 31.95£12.45 idi (min.18-maks.65). Olcegdin kapsam gegerlik
indeksi 0.93 olarak bulundu. SCO-12-TR ile SADO arasinda orta dizeyde korelasyon oldugu belirlendi
(r=0.485, p<0.001). Model uyum indeksleri cogunlukla mikemmel uyum icerisindeydi. Cronbach
alfa katsayisinin dlgek toplami igin 0.884, alt boyutlan icin 0,751-0,822 arasinda oldugu bulundu.
Test-tekrar test dlcUmleri arasindaki varyans istatistiksel olarak anlamsiz (t=0,447, p=0,658) ve korele
(r=0,759, p<0.001) idi. Sinif ici korelasyon katsayisinin 0.936 (F=15,699, p<0.001) oldugu belirlendi.
Sonug: 12 madde ve dort alt boyuttan olusan SCO-12-TR'nin, toplumda yasayan Turk yetiskin
bireyler icin uygulamasi kolay, gecerli ve gUvenilir bir arac oldugu belirlendi. Siberkondri potansiyel
olarak tUm yetiskin gruplar icin sorun teskil edebileceginden, psikometrik yapisinin Tirk yasl yetiskin
nUfusu ile yeniden yapilmasi dnerilir.

Anahtar kelimeler: Anksiyete, Arastirma metodolojisi, Faktér analizi, Hipkondriazis, internet

The internet use has been in a must-have position on a
daily basis of today’s world. In Turkiye, 85% of the 16-74
age group had been reported as the internet users in
2022 (1). Anincreasing number of individuals are known
to incline into the internet to search for health-related
knowledge (2). In the European Union, it has been
reported that 55% of Europeans aged 16-74 search for
health-related information online (3). In Turkiye, it has
been reported that 68.2% of adults search for health
information online (4). Nevertheless, cyberchondria
term, which comes into light nowadays, is asserted
as the “negative side” of the increased interest in the

improving information and communication technology
environment. Cyberchondria refers to excessive or
repetitive health related information search on the
infernet associated with increased levels of health
anxiety (2). Cyberchondria is stated as a process by
which generally results in interruption of other daily
activities and generally a physician consultation in
response to increased distress or anxiety as a result of
health-related knowledge search on the internet (5,
6). Cyberchondria can occur in accordance with the
change in the focus of healthrelated knowledge search
on the internet within time whether between different
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individuals or even in one person (5). In a longitudinal
study conducted by te Poel et al., the more the health
anxiety of the individuals was stated the higher the rate
of health-related information search on the internet
(7). In the study of Mohammed et al., cyberchondria
was reported higherin the one-thirds of individuals who
searched for the health information on the internet (8).
Cyberchondriacs tend to neglect their responsibilities
and/or activities, or change their priorities in their living,
education and working environments. This situation
can also make negative impacts on their social and
interpersonal interactions (5, é).

There has been stated a potential behavioral
dependence relationship between the problematic
internet use and cyberchondria (5, 6, 9). In the study
of Durak-Batigun et al., health anxiety associated
with cyberchondria was positively related to the
internet addiction (10). In cyberchondria, excessive
health-related knowledge searching on the internet
causes anxiety, and this can direct the help-and-
freatment-seeking behavior (5). Cyberchondria is
also be associated with the increased healthcare
service usage, measured by the number of visits
to various health professionals (11). Additionally, in
some cases, individuals may also prefer to cope with
the cyberchondria-based anxiety on their own by
avoiding consultation to the healthcare professionals.
This can eventuafe an increase in the undesirable
effects and a decrease in proper healthcare service
seeking. Therefore, it is stated that cyberchondria
can cause highly negatfive impacts on health both
individual and community levels from the community-
health perspective (5).

The very-first tool, which measures the cyberchondria
severity, was developed by McElroy and Shevlin as 33
items and five subscales with five-point Likert-type, in
2014 (12). Although scientific evidences and research
related to cyberchondria has been increased
gradually following this development, more studies
are required to investigate the factors associated
with cyberchondria and ifs effects in various areas
(2, 5). Along with the current studies examining the
cyberchondria in Turkiye (10, 13), the need for the
tools which measure cyberchondria severity has
been accordingly increased. Although there was a
validated brief cyberchondria severity measurement
tool info Turkish by Tugtekin and Tugtekin, the sample
group in that study was comprised of university students
(14). When the higher risk of gaining cyberchondria
behavior among the middle-aged adult individuals
living in Turkiye is considered (10), the need of a
practical measurement tool, which is specific to Turkish
adult population, is thought to emerge. In this context,
it is thought that an acceptable, effective, valid and
reliable measurement of cyberchondria severity in the
Turkish adult population will facilitate future studies on
the subject. Therefore, the factors associated with the
cyberchondria severity among Turkish adult group
could be well defined with aninternationally accepted
and culturally adapted measurement tool in order
to motivate this group fo change cyberchondria
behavior.
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This study was conductedto evaluate the psychometric
properties of the Cyberchondria Severity Scale-Short
Form with 12 items.

Methods
Study type

This methodological study was conducted to evaluate
the Turkish validity and reliability of the Cyberchondria
Severity Scale-Short Form (CSS-12-TR). This study was
reported according to the Guidelines for Reporting
Reliability and Agreement Studies (GRRAS) checklist
(15).

Participants

The population was composed of adult individuals
(18-65 age group) registered to three different family
health centers located in the capital city of TUrkiye.
In the validity and reliability studies, the sample size is
recommended to be at least five to 10 times larger
than the number of items in the scale to be performed
the factor analysis (16). Moreover, the sample size with
at least 20 times larger than the number of items in the
scale is also suggested in order to create a more solid
structure in the scale (16). Therefore, 322 individuals,
who agreedto participatein, wereincludedin the study
via using a convenience-sampling method (n=322).
In test-retest reliability, the scale is recommended to
be re-applied to the 10-20% of the sample within 2-6
weeks later from the first application (17). In this study,
the retest of the scale was performed to the 10% of
the selected sample four weeks later from the first
application date (n=32).

The inclusion criteria were; a) being 18 and older age,
b) being social media (the WhatsApp) user, c) having
the skill and the technical opportunities of filing an
online questionnaire, and d) speaking Turkish as the
mother tongue. The exclusion criteria were; a) having
any visual problem, b) having any neuropsychiatric
disorder, c) being unable to fill the online forms
independently. Because of having special and
complex health needs, individuals who were older 65
years old were also excluded from the study.

Data collection tools

A questionnaire, the Cyberchondria Severity Scale-
Short Form and the Health Seeking Behavior Scale
(HSBS) were used to collect the data.

The questionnaire

It was prepared by the researchers as nine questions
to determine the sociodemographic features and the
internet usage habits of the adults, according to the
related literature (5).

The Cyberchondria Severity Scale-Short Form

It was developed according to the 33-item scale
prepared by McElroy and Shevlin (12) as short form
with 12 items by McElroy et al (18). The Cyberchondria
Severity Scale-Short Form is used to evaluate the
behavior of searching for diseases on the internet about
the health problems that individuals think they may
have (18). It is a five-point Likert-type scale (1=never-
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5=always) with four sub-dimensions (excessiveness,
compulsion, reassurance, distress). Total score can be
gathered from the scale is minimum 12, and maximum
60. The higher the total mean score, the higher the
cyberchondria severity level. The Cronbach's alpha of
the total scale was 0.90, and the Cronbach’s alpha
values of the sub-dimensions varied between 0.755-
0.855 in the original study (18).

The Health Seeking Behavior Scale (HSBS)

It was developed by Krac and Oztirk in order to
determine the health seeking behavior (19). The HSBS
is a five-point Likert-type scale (1=strongly disagree-
5=strongly agree) with 12 items and three sub-
dimensions (online health seeking, professional health
seeking, traditional health seeking). Total score can be
gathered from the scale is minimum 12, and maximum
60. The higher the total mean score, the higher the
health seeking behavior level. The Cronbach’s alpha
of the total scale was 0.75 in the original study (19),
and it was calculated as 0.73 in this study.

Data collection process

The data were collected in July 14-August 8, 2021. The
data collection tools were fransformed into an online
form using Google Forms because of the ongoing
COVID-19 pandemic. The link of the online form was
shared to the individuals who visited the related
health centers between the data collection dates
via the WhatsApp with the help of local authorities
of the selected family health centers. The online
form was designed to gather the e-mail addresses
of the participants and restrict the second access by
the same person. The explanation of the study aim,
characteristics of the focus group of the study (i.e.,
age, obligations of having an e-mail address, living in
the area of the selected family health centers etc.),
and participant approval were presented on the first
page of the form. The participants were not allowed
to reach the data collection tools before approving
their voluntary participation. The answers were only
allowed to be changed by the participants before
the submission of the form. The re-test link was sent
to the participants via the WhatsApp and e-mail. It
took approximately 10 minutes to be filled the data
collection tools.

Cultural adaptation process of the scale

The cultural adaptation of the scale was carried out in
three stages as language validity, confent validity and
pilot testing (17).

Language validity

Translate-back translate approach was used to
ensure the language validity. Two researchers, who
are experts in the field of public health nursing, and
know both Turkish and English cultures and languages
well, franslated the scale. The translated versions were
merged, discussed, and reached a consensus by the
research team. Prepared Turkish form was franslated
back to English by an independent researcher, who
is a native English speaker, also speaks Turkish fluently,
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and the differences of the expressions in the original
scale were assessed. The Turkish translation of the scale
containing the agreed statements, and the original of
the scale were presented to the experts in the field
for language and content validities. In line with the
experts’ suggestions for expression changes, the final
version of the Turkish version of the scale was created
(Cyberchondria Severity Scale-Short Form-Turkish [CSS-
12-TR]).

Content validity

The Davis method was used to assess the content
validity of the scale (20). The draft form of the CSS-12-
TR was sent to 11 experts from different fields of nursing
science working with the adult group and specialized
in the methodological research. The experts were
requested to evaluate the understandability of the
scale items in a four-point Likert type (1= strongly
inapplicable-4=strongly applicable) scoring sheet. The
content validity ratio was accepted as 20.80 for the
sufficiency of per item (20).

Pilot Test

Following the content validity of the CSS-12-TR, the
scale was presented to 12 adults in order to assess
its readability and understandability. Subsequently
ensuring its readability and understandability, the
scale was applied fo these 12 adults. Any changes
were not performed in the scale after the pilot fest.
Those who participated in the pilot testing were not
included in the study sample.

Assessment of the psychometric properties of the CSS-
12-TR

The fotal and the sub-dimension’ mean scores of the
scale, and the proportion of floor-ceiling effect were
calculated to be assessed the psychometric properties
of the CSS-12-TR. The floor-ceiling effect value was
accepted as less than 20% in this study (17). Then, the
validity and reliability analysis were performed.

Validity analysis

The construct validity of the CSS-12-TR was evaluated
via Explanatory Factor Analysis (EFA) and Confirmatory
Factor Analysis (CFA) methods. Before the EFA, the
suitability of the data set to the factor analysis was
assessed via the Bartlett’s Test of Sphericity (p<0.05)
and the Kaiser-Meyer-Olkin coefficient (KM0O=0.60)
(16).

The principal component analysis and since the factors
were independent from each other the Varimax
rotation method were used to determine the factor
loads. Factor load was accepted significant as >0.32
(16). The multicollinearity between the items and the
sub-dimensions of the CSS-12-TR was tested via linear
regression analysis (21).

Confirmatory Factor Analysis (CFA) was applied to
examine whether the theoretical structure obtained for
the scale was provided in the study sample. Maximum
likelihood estimation method was used in the CFA.
The Chi-Square Goodness [CMIN/df]<5, Goodness of
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Fit Index [GFI]=0.90, Comparative Fit Index [CFI]=0.90,
Normed Fit Index [NFI]=0.90, Tucker-Lewis Index
[TLI]=0.90, Incremental Fit Index [IFI]=20.90, Root Mean
Square Error of Approximation [RMSEA]<0.80, and
Standardized Root Mean Square Residual [SRMR]<0.08
fit indexes were calculated in the CFA (22).

The criterion-dependent validity of the CSS-12-TR was
assessed via the concurrent validity method. In this
context, the Health Seeking Behavior Scale (HSBS)
and the CSS-12-TR were applied simultaneously. The
relationship between the total mean scores of these
two scales, and the CSS-12-TR total score and the
total score of each item in the scale were examined
via the Pearson correlation coefficient. Because
there has not been a standard evaluation approach,
a general guideline's suggestion to correlation
values were accepted: <0.30 indicates litftle or no
agreement, a correlation between 0.30-0.40 indicates
fair agreement, a correlation between 0.41-0.60
indicates moderate agreement, 0.61-0.70 indicates
good agreement, a correlation between 0.71-0.75
indicates very good agreement, and a correlation
>0.75 indicates excellent agreement (23).

Reliability analysis

The internal consistency of the CSS-12-TR was assessed
via the Cronbach’s alpha coefficient, the split-half
test, and item-fotal correlation coefficients and the
correlation between the items and the subscales of
the scale. The Cronbach’s a =20.70 was assessed as
acceptable (17). In the split-half test, the Cronbach’s
alpha coefficients of the two halves were evaluated
20.60; Spearman-Brown and Guttmann Split-Half
coefficients were 20.70 as acceptable (17). ltem-total
correlation coefficients were accepted to be positive
and above 0.20 (17).

Test-retest method was used to test the time invariance
of the CSS-12-TR. Test-retest reliability was assessed
four weeks later from the first application via paired
samples t-test (p>0.05), Pearson correlation coefficient
and Intraclass Correlation Coefficient (ICC). ICC <0.50
was interpreted as little reliability, between 0.50-0.75
as moderate reliability, between 0.76-0.90 as good
reliability, and >0.90 as excellent reliability (24).

The construct reliability of the CSS-12-TR was assessed
via Composite Reliability (CR) coefficient (CR>0.70).
The convergent validity between the items in the
sub-dimensions of the CSS-12-TR was determined via
Average Variance Extracted (AVE) value (AVE>0.50)
(22). Discriminant validity of the CSS-12-TR was tested
via Heterotrait-Monoftrait (HTMT) ratio of correlations.
HTMT value for each sub-dimensions of the scale with
<0.90 was determined as adequate (25).

Data analysis

The data were analyzed via the IBM SPSS 25.0 and
IBM AMOS 24.0 package programs. The normality of
the data was evaluated via the Shapiro-Wilk test. The
content validity rafio of per item and content validity
index of the total scale were calculated using the
experts’ scoring. The construct validity was tested via
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EFA and CFA. Tukey's Test for Non-Additivity was used
to evaluate the additivity of the scale. The Hotelling
T2 test was used to determine whether the given
responses to the items by the participants were similar.
Statistical significance value was accepted as, p<0.05.

Ethical considerations

A written permission from Dr. Eoin McElroy, the
developer of the scale, was gathered via e-mail. An
ethical approval was obtained from the university’'s
ethical committee (16.04.2021-73) before conducting
the research. An informed consent was gathered
from the participants. The informed consent, which
included the aim of the study, the information about
the data collection tools and the assurance of
personal data protection according to the Turkish
regulations, was presented on the first page of the
online form. The online form was designed in such a
way that individuals could see the questions after their
consent was obtained.

Results

Sociodemographic characteristics are depicted on
the Table 1. The mean age of the participants was
31.95£12.45 (min. 18-max. 65).

The content validity ratio of per item in the CSS-12-TR
was found to vary between 0.82-1.00, and the content
validity index of the scale was 0.93.

Table 1. Sociodemographic characteristics of the participants (n=322)

Sociodemographic characteristics n %
Gender

Woman 242 752
Man 80 248
Marital status

Single 181 56.3
Married 141 43.7
Graduation

Literate-Elementary school 15 4.7
Secondary school 105 32.6
Bachelor's and above 202 62.7
Employment status

Yes 141 43.8
No 181 56.2
Income level

Less than expense 101 31.4
Equal to expense 179 55.6
More than expense 42 13.0

Having any co-morbidity

Yes 85 26.4
No 237 73.6
Self-health perception

Poor 5 1.6
Moderate 122 37.9
Good 176 547
Excellent 19 5%

Daily intfernet usage time

Up to 2 hours 87 27.0
3-4 hours 121 37.6
5 hours and above 114 35.4
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Table 2. Suitability to the factor analysis results of the CSS-12-TR

Subscales Items Item score Factor Extraction values
loadings
of'rgr
varimax
Mean (SD) rotation
Excessiveness  Item 1 3.15 (0.06) 0.787 0.724
ltem 3 3.02 (0.06) 0.849 0.796
Item 6 3.28 (0.07) 0.730 0.706
Compulsion Item 2 1.75 (0.05) 0.673 0.682
Item 7 1.46 (0.05) 0.838 0.808
Item 10 1.45 (0.05) 0.777 0.741
Reassurance  ltem 5 2.66 (0.07) 0.703 0.705
Item 11 1.80 (0.06) 0.621 0.605
Item 12 2.47 (0.07) 0.807 0.777
Distress ltem 4 2.41 (0.06) 0.682 0.683
Item 8 2.26 (0.07) 0.730 0.616
Item 9 2.41 (0.06) 0.725 0.754

r Exploined Cumulotive KMO X2 P
variance variance
% %

0.886 44.356 71.643 0.863 1750.903 <0.001

0.822

0.871

0.880 12.480

0.807

0.814

0.870 8.471

0.901

0.844

0.869 6.336

0.934

0.881

X2: Bartlett's Test of Sphericity; KMO: Kaiser-Meyer-Olkin; r: item-total correlation

Table 3. Correlation analysis results of the CSS-12-TR

Scales and sub- Mean (SD) Multicollinearity of Total CSS-12-TR
scales subscales
Total CSS-12-TR 29.19 (8.7¢) Colli- Statistics p
nearity VIF
tolerance
Excessiveness 9.45 (2.79) 0.606 1.651 0.796 <0.001
Compulsion 4.65 (2.14) 0.702 1.425 0.691 <0.001
Reassurance 6.92 (2.75) 0.535 1.869 0.834 <0.001
Distress 7.09 (2.74) 0.476 2.099 0.860  <0.001
Total HSBS 37.81 (6.62) 0.485  <0.001
Online health 16.71 (4.83) 0.527 <0.001
seeking
Professional 11.13 (2.44) 0.030 0.587
health seeking
Traditional health 9.96 (2.54) 0.232 <0.001

seeking

r: Pearson correlation coefficient; collinearity folerance was accepted
>0.2; VIF was accepted <10

Table 5. Convergent and discriminant validity results of the CSS-12-TR

Subscales CR AVE HTMT
Excessi- Com- Reassu- Distress
veness pulsion rance

Excessive- 0.832 0.624

ness

Compulsion  0.808 0.586 0.436

Reassu- 0.755 0.510 0.707 0.588

rance

Distress 0.755 0.511 0.721 0.694 0.823

CR: composite reliability; AVE: Average Variance Extracted; HTMT:
heterofrait-monoftrait ratio of correlations

Psychometric test results
Validity analysis results

The suitability of the data set to the factor analysis
results of the CSS-12-TR is shown in the Table 2. The
results of the Bartlett’'s Test of Sphericity and the KMO
coefficient indicated that the dataset was applicable
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Table 4. Reliability analysis results of the CSS-12-TR

Scale and Cronbach’s  Items Item-total corre- Cronbach’s
subscales alpha lation alpha if item
deleted

Excessiveness 0.822 lfem 1 0.611 0.873

Iltem 3 0.607 0.873

Iltem 6 0.601 0.874
Compulsion 0.751 ltem 2 0.459 0.881

Iltem 7 0.523 0.878

Iltem 10 0.491 0.880
Reassurance 0.761 ltem 5 0.627 0.872

ltem 11 0.564 0.876

ltem 12 0.623 0.872
Distress 0.761 ltem 4 0.667 0.870

ltem 8 0.523 0.879

ltem 9 0.714 0.867
CSS-12-TR 0.884
Total score Mean (SD) t P r P ICC P
of the CSS-
12-TR
First measu-  29.19 (8.76) 0.447 0.658 0.759 <0.000 0.936 <0.001
rement
Second 28.72 (8.27)
measure-
ment

t=paired-samples test; r=Pearson correlation coefficient; ICC:

infraclass correlation coefficient

to the EFA (df=66, p<0.001). The exiraction values of
the items were >0.30, and all the diagonal values in the
Anfti-image correlation matrix were >0.60 (0.807-0.934).
The factor structure of the original scale was preserved
in the CSS-12-TR (Figure 1.). All the four sub-dimensions
of the CSS-12-TR were found the explain 71.643% of the
total variance (Table 2.).

The relationship between the total mean scores of
the CSS-12-TR and the HSBS and the sub-dimensions
of both scales is depicted in Table 2. The CSS-12-TR
and the HSBS was moderately correlated (r=0.485,
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p<0.001). The correlation coefficients of the total
mean score of the CSS-12-TR and its sub-dimensions
were found between 0.691-0.860 (p<0.001) (Table
3.). Although it was not depicted on the table, the
correlation coefficients between the total mean score
of the CSS-12-TR and its items were identified between
0.551-0.774 (p<0.001).

The correlation coefficients between the total mean
scores of the sub-dimensions of the CSS-12-TR were
>0.30 (min=0.351; max=0.626), and there was not a
mulficollinearity between the sub-dimensions of the
scale (Adjusted R?=0.713, F=200.501, p<0.001). All these
results showed that the scale construction was suitable
to conduct the CFA (Table 3.).

The standardized coefficients of the CSS-12-TR are
depicted in the path diagram (Figure 2.). The model
fit indexes, which were gathered via first level CFA
using maximum likelihood estimation method and
conducting three modifications with 12 items and
four sub-dimensions obtained following the EFA, were
found to be CMIN=158.625, CMIN/df=2.993, GFI=0.927,
CFI=0.938, RMSA=0.79, SRMR=0.054, NFI=0.911,
TLI=0.923, and IFI=0.939.

Reliability analysis results

Thescalewasfoundtobeinthe additivity characteristic,
according to the Tukey's Test for nonadditivity result
(F=56.973; p<0.001). Moreover, there was no response
bias in the scale (Hoteling T2=1033.411; F=91.020;
p<0.001).

The Cronbach’s alpha coefficients of the CSS-12-TR
and its sub-dimensions are shown in the Table 4. The
Cronbach’s alpha coefficient of the total scale was
0.884, and the Cronbach’s alpha coefficients of the
sub-dimensions were between 0.751-0.822.

In the split-half reliability of the CSS-12-TR, the scale
was separated into two parts as part-1 (items: 1-6)
and part-2 (items: 7-12). Cronbach’s alpha coefficient
of the part-1 and the part-2 were 0.820 and 0.801,
respectively. Spearman-Brown coefficient was 0.831
for each part, and Guttmann Split-Half coefficient was
0.829.

l[tem-total correlation values of the CSS-12-TR varied
between 0.459-0.714, and all correlation values were
positive (Table 4.).

The test-re-test reliability results of the CSS-12-TR are
shown in the Table 4. The variance between the two
measurements was statistically insignificant (t=0.447,
p=0.658), and the correlation between the two
measurements was found as r=0.759 (p<0.001). The
infraclass correlation coefficient was 0.936 (F=15.699,
p<0.001).

The convergent and discriminant validity results, which
prove the construct reliability of the scale, are shown
in the Table 5. The CR values of the four sub-dimensions
were found between 0.755-0.832 (CR >0.70), and the
AVE values were between 0.510-0.624 (AVE >0.50).
HTMT correlations of the subscales were between
0.436-0.823 (Table 5.).
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Figure 1. Scree plot chart of the factor structure

CSS-12-TR: CFA path diagram

Figure 2. Path diagram of CFA

Discussion

The short form of The Cyberchondria Severity Scale
with 12 items was adapted to Turkish culture (CSS-12-
TR) in this study. The CSS-12-TR was found as a valid
and reliable tool for the Turkish adult population in
terms of psycholinguistics and psychometric validity
and reliability criteria in the related literature (16, 17,
20-25).

The content validity ratio is recommended to be >0.80
per scale item (20). In this stfudy, it was found that the
content validity ratio per item of the CSS-12-TR ranged
between 0.82-1.00, so the original structure of the
scale was preserved, and no items were omitted. The
sufficiency of the sample size for the factor analysis is
suggested to be evaluated via accepting the Bartlett’s
Test of Sphericity as statistically significant (p<0.05) and
the KMO coefficient as 20.60 in the literature (16). In this
study, KMO coefficient was very above the reference
value, and the result of the Bartlett’s Test of Sphericity
was statistically significant. Therefore, items of the CSS-
12-TR were accepted as suitable to the factor analysis.
The explained variance rate is recommended fo be
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at least 30% for one-factor structured scales and >50%
for the scales with multifactorial structure (17). In this
context, it was found that the four factor-structured
CSS-12-TR met this recommendation with the above
of 70% explained variance. CFA is performed tfo test
the relation between the scale items, correlations
between the items and described factors, whether
the defined factors are freed from each other and
sufficient enough to explain the model structure (22).
In this study, the correlation coefficient between the
items, the factors and CSS-12-TR were found mostly at
moderate levels. Moreover, the results of the model fit
indexes obtained via CFA were found mostly in perfect
fit. These findings presented in better or excellent
agreements, which were in line with the development
study of the scale (18), and the other Turkish version
which was conducted with the education faculty
students’ sample (14).

In the concurrent validity, moderate to excellent
correlation values show the similarity of measured
constructs, however, lower correlation coefficients
indicate the difference between the measurements of
the constructs (23). Similar to the original study of the
scale (18), the significant correlation between the CSS-
12-TR revealed moderate agreement to the Health
Seeking Behavior Scale.

The internal consistency reliability in the validity and
reliability studies is recommended to be fested via
split-half test and inter-item correlation coefficient
along with the Cronbach’s alpha coefficient (17). The
Cronbach’s alpha internal consistency coefficient
was found highly acceptable in this study, similar to its
original version (18) and the other Turkish version, which
was conducted with the education faculty students’
sample (14). Moreover, the split-half reliability of the
CSS-12-TR was found also adequate, and its item-total
correlation coefficients were in between positively
moderate to very good agreement. Therefore, the
CSS-12-TR was stated as an internally valid instrument
for the Turkish general adult population.

Test-retest application is used to determine the
consistency of a scale within a certain time interval
(24). The correlation coefficient between the two
measurements of the CSS-12-TR was found as in
excellent agreement, and the Infraclass correlation
coefficient was excellently reliable. Similar to the
original form (18), the CSS-12-TR was also determined
as a reliable tool in terms of construct reliability, which
was tested via convergent and discriminant validity
(CR >0.70; AVE > 0.50; CR >AVE; HTMT <0.90). All these
results revealed that the measurement via the CSS-12-
TR was consistent and reliable over time, similar to the
related literature (14, 18).

Strengths and limitations

The current study has several strengths. Firstly, the
adaptation study of the CSS-12-TR was conducted
with the 18-65-year-old adult population living in
Turkiye, which is thought to increase its availability and
applicability in correlational studies with wider sample
groups fo be mapped the cyberchondria severity
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degree of the Turkish general adult population.
Likewise, its relatively high sample size is considered
as the other strength of the current study. However,
the present study is not without limitations. Initially,
obtaining the data via an online questionnaire may
have affected the data quality. Secondly, individuals
unable to use an active e-mail and the WhatsApp
could not be included. The online data collection
procedure made the retesting process difficult.

Conclusion

The CSS-12-TR is an easy to implement, valid and
reliable instrument for Turkish community-dwelling
adult population aged between 18 and 65. The two-
step factor analysis revealed consistent results to its
original study (18). The scale was also highly internally
and structurally reliable. Since the cyberchondria can
potentially be a problematic issue for all adult groups,
its psychometric structure is recommended to be re-
conducted with the Turkish senior adult population
aged 65+ and older. When the increase in the online
health-related information seeking behavior among
the younger population is considered, the validity and
reliability of the CSS-12-TR is also recommended to
be re-performed to measure cyberchondria severity
among Turkish feenagers.
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ABSTRACT

Objective: MicroRNAs(miRNAs) have been demonstrated to contribute to cancer development
by playing essential roles in processes including proliferation, migration, invasion, and metastasis.
One of the most serious issues in breast cancer (BC) is drug resistance. Recent research suggests
that miRNAs may play arole in drug resistance. Using diverse datasets and in silico approaches, we
focused on the BC/drug resistance/miRNA link in our study.

Material and Methods: GSE73736 and GSE71142 geo datasets (for miRNAs) and GSE162187 geo
dataset (for genes) were obtained from the GEO database to detect differently expressed miRNAs
and genes using the R software “LIMMA" package. Potential target genes of screened differentially
expressed MiRNAs (DE-miRNAs) were predicted using miRMap, miRTarbase, and miRNet tools.
Differently expressed genes (DE-genes) were filtered and common DE-genes were identified via
TCGA data and miRNet. Afterward, Enrichr, and Funrich tools were used to perform GO annotation
and KEGG pathway enrichment analysis. KMplot and GEPIA2 web tools were utilized to investigate
further hub miRNAs and genes’ expression and prognostic effects.

Results: 3 miRNAs that were considerably downregulated and had prognostic significance in
BC were identified using the criteria defined in the investigated geo datasets. MiR-586, which is
expected fo be more closely linked to BC, has been found to have the ability fo target 5 genes
involved in BC resistance to therapy. GO, KEGG, and survival analysis showed that the probable
target genes of miR-586 could be closely connected to BC.

Conclusion: In this study, a comprehensive BC-drug resistance-miRNA-gene network was established
and new targets for the treatment and prognosis of BC were revealed using bioinformatics data.

Genel Tip Derg. Volume 34/Issue 4 (August), 458-464

2024;34(4):458-64.

Keywords: Breast Cancer, Drug Resistance, microRNA, Bioinformatics

oz

Amag: MikroRNA'larin (miRNA'larnn) hicre cogalmasi, gég, istila ve metastaz gibi sireclerde dnemli
roller oynayarak kanser gelisimine katkida bulundugu gdsteriimistir. Meme kanserinde (MK) en ciddi
sorunlardan biri ilac direncidir. Son arastirmalar, miRNA'larin ilag direncinde rol oynayabilecegini
dne surmektedir. Calismamizda gesitli veri setleri ve in silico yaklasimlar kullanilarak MK/ilag direnci/
mMIiRNA baglantisi arastinimigtir.

Gere¢ ve Yontem: Geo veritabanindan GSE73736 ve GSE71142 veri setleri (miRNA'lar icin) ve
GSE162187 veri seti (genler icin) indirilerek R yaziimi “LIMMA™ paketi araciligiyla farkl sekilde ifade
edilen miRNA’lar ve genler tespit edilmistir. Farkli sekilde eksprese edilen miRNA'larn (DE-miRNA’lar)
potansiyel hedef genleri, miRMap, miRTarbase ve miRNet aracglan kullanilarak tahmin edildi.
Ifade duzeyi farkl olan genler (DE-genler) filtrelenmis olup TCGA verileri ve miRNet'te ortak olan
genler belirlenmistir. Daha sonra GO ve KEGG iliskilendirme analizleri Enrichr ve Funrich araglaryla
yapilimistir. Hub miRNA ve genlerin ekspresyon dizeyleri ve prognostik etkileri KMplot ve GEPIA2 web
araclar kullanilarak arastinimistir.

Bulgular: MK'da énemli dlcUde ifadesi azalmis ve prognostik dnemi olan 3 miRNA tespit edilmistir.
MK ile daha yakindan baglantil olabilecegi disinilen miR-586'nin, MK'nin fedaviye direncinde
rol oynayan 5 geni hedefleme potansiyeline sahip oldugu goérilmuistir. GO ve KEGG analizlerinde,
miR-586'nin olasi hedef genlerinin MK ile yakindan iliskili olabilecegdi gdsterilmistir.

Sonug: Bu calismada kapsamli bir MK ilag direnci-miRNA-gen aglan arastinimistr. Calismada
biyoinformatik veriler kullanilarak MK'nin tedavi ve prognozuna yénelik yeni veriler ortaya gikarimistir.

Anahtar kelimeler: Meme kanseri, llac direnci, mikroRNA, Biyoinformatik

Infroduction

Breast cancer (BC) is the most frequent malignancy resistance is required urgently. MicroRNAs (miRNAs)
and the main cause of death related to cancer gre non-coding RNAs and they have 18-25 nucleotides
in women worldwide. Chemotherapy, hormonal in general (2, 3). Many studies showed that they
therapy, and targeted therapy continue to be the fynction in a variety of critical biological processes
first-line freatment options in BC. In clinical trials, some  including proliferation, differentiation, migration and
immunotherapeutic drugs showed promising efficacy metastasis (4, 5). Cross-talk between malignant cells
(1). Nonetheless, drug resistance and the absence gnd their surrounding environment is recognized to
of biomarkers for predicting treatment response is a have a significant impact on tumor formation and
formidobleobs’roclein’rhe’frec’fmen’rofBC(1).Formore resistance to cancer chemotherapy. MiRNASs, which
successful BC treatment, a deeper understanding of have an essential function in the etiology of human
the probable molecular pathways underlying drug malignancies, are among the molecules involved
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in this pathological cross-talk (6). The link between
mMiRNAs and genes is quite complicated. The addition
of multiple components such as drug resistance in
this intfricate structure complicates this process even
further. Rapid advances in bioinformatics, particularly
in recent years, have made a significant contribution
to the understanding of the complicated mechanisms
of these biomolecules (7-10).

Using several bioinformatics approaches, this study
evaluated miRNAs and genes that may be related to
freatment resistance in BC. Following that, the impacts
of selected miRNAs and genes on biological processes
were uncovered using a variety of in silico tools and
literature.

Material and Methods

Identification of Differently Expressed miRNAs
Associated with Drug Resistance in Breast Cancer

GSE73736 (MIRNA microarray was performed on tissue
samples obtained from 10 drug-resistant BC patients
and 10 drug-sensitive individuals) and GSE71142
(miRNA  microarray was performed using tissue
samples from 5 drug-resistant cases and tissue samples
from 5 drug-sensitive cases) geo datasets have been
obtained from the geo database o find miRNAs (DE-
miRs) associated with BC resistance to chemotherapy.
GEO2R was used for analyzing differentially expressed
MIiRNAs.

In silico validation of the connection between DE-miRs
and BC, as well as a review of the literature

The overlapping miRNAs in the two datasets (GSE73736
and GSE71142) were compared to the BC-related
MIiRNAs in The Cancer Genome Atflas (TCGA) using
KMplot (11). Furthermore, the drug resistance link of
overlapping DE-miRNAs was investigated in PubMed
by entfering the words “relevant miRNA name drug,
drug resistance, cancer, disease”. Next, the kmPlot
tool, which was utilized with TCGA data, was used to
evaluate the link between overlapping miRNAs and
BC overall survival.

Potential target genes of the chosen miRNA were
identified in silico.

The selected miRNA’s potential target genes were
identified using the web tools miRTarbase, miRNet, and
miRMap (12).

The Identification of Differently Expressed mRNAs
Relevant to Drug Resistance in BC

GSE162187 (22 patients tissues, before and after
chemotherapy) geo dataset was obtained from geo
database and analyzed using GEO2R (https://www.
ncbi.nlm.nih.gov/geo/geo?2r/) to find drug resistance-
related mRNAs (DE-Genes) in BC.

In silico verification of DE-Genes and BC relationship

DE-Genes in BC were identified in the TCGA database
via the GEPIA2 web tool (13). Then, overlapping genes
were identified between GSE162187 DE-Genes and
TCGA DE-Genes with the genes shown as potential
targets of the selected DE-miR in miRNet 2.0 (14),
miRTarbase (15) and miRMap.

Survival analysis of selected DE-Genes

GEPIA2, which was constructed using TCGA dataq,
was used to perform survival analysis regarding the
selected genes.

KEGG ve GO analysis

Enrichr (16) and FunRich (17) performed the GO
functional annotation and KEGG pathway enrichment
evaluation for the selected DE-genes.

Statistical Analysis

Functional enrichment evaluations were carried
out using publicly available tools (Enrichr. FunRich
and GEPIA2). Overall survival was estimated using
the Kaplan-Meier technique, and differences were
determined using the log-rank test. P-value<0.05 was
established as the statistical cut-off for overall survival
evaluation and assessment of enrichment in tools.

Table 1: Overlapping MiRNAs between GSE73736 and GSE7 1142 datasets

TG GSE73736

P-value LogFC
hsa-miR-586 0.008114 -2.393
hsa-miR-587 0.002157 -3.878
hsa-miR-2681-3p 0.014868 -2.549
hsa-miR-3927-3p 0.023943 3.732
hsa-miR-4472 0.012622 -1.73
hsa-miR-4771 0.008397 3.222
hsa-miR-4264 0.02729 3.337
hsa-miR-4277 0.042948 2.952
hsa-miR-620 0.003741 -4.752
hsa-miR-4633-3p 0.010691 3.808
hsa-miR-619 0.031135 -2.701
hsa-miR-200c-3p 0.026268 1.702
hsa-miR-4422 0.033616 2.961
hsa-miR-15b-3p 0.04193 -2.935
hsa-miR-17-3p 0.00929 -2.99

459

GSE71142

Regulation P-value LogFC Regulation
Down 0.00209 -4.589 Down
Down 0.00446 -4.952 Down
Down 0.00724 -3.370 Down
Up 0.00726 5.449 Up
Down 0.00861 -2.294 Down
Up 0.01585 3.923 Up
Up 0.01684 4.030 Up

Up 0.01802 3.064 Up
Down 0.02168 -4.316 Down
Up 0.02358 4.804 Up
Down 0.03378 -4.079 Down
Up 0.03428 2.660 Up
Up 0.03776 2.160 Up
Down 0.04024 -3.427 Down
Down 0.04694 -3.187 Down
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Results
DE-miRs identification

Between the GSE73736 and GSE71142 datasets, 15
overlapping MiRNAs were identified (logFC>1.5 and
p<0.05). Among the 15 overlapping MiRNAs in the
datasets, the miRNAs miR-586, miR-4771, and miR-4422
were found to be present in the TCGA BC data (Figure
1(A) and Table 1).

Figure 1: (A) Overlapping miRNAs and (B) overlapping genes between
used datasets in the present study.

Identifying the link between DE-miRs and BC

The literature analysis revealed that there was very
little knowledge available on miR-4771 and miR-4422,
which are found in the GSE73736-GSE71142 datasets
and the TCGA BC data. The associations of miR-587,
miR-4277, miR-620, and miR-619 miRNAs with various
tumors have been confirmed, and these miRNAs have
been linked to drug resistance in several cancers
(Table 2).

Table 2. PubMed research results of overlapping miRNAs between
GSE73736-GSE71142 datasets and drug resistance relations. (Four
mMiRNAs have been associated with drug resistance)

MIRNA Drug Target Disease Reference
hsa-miR-587 S5-fluorouracil ~ PPP2R1B Colorectal Ca  (3¢)
miR-4277 Sorafenib CYP3A4 HCC (37)
miR-620 Gemcitabine  DCTD BC (TNBC) (38)
miR-619 Cisplatin ATXN3 OSCC (39)

Selected miRNA and Potential Target Genes

The screening to identify the possible target genes of
miR-586, one of the DE-miRs, revealed that miR-586
may target 93 genes (Figure 2).
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Figure 2: miR-586 and its 93 potential targets including GPRI137B,
ADAMI12, SLC7AS, TLR7 and CBX3 in miRTarbase and miRNet. (Red
circles represent genes and yellow circles represent miR-586)

DE-Genes Identification

In the GSE162187 geo dataset, 6275 genes matched
the logFC>0.4 and p<0.05 criterion. It was found that
3554 genes in TCGA BC samples met the logFC>2 and
p<0.05 criterion as seen in Figure 1(B). It was found that
12 genes overlapped between miR-586's targets and
TCGA BC data. It was assumed that because miR-586
was observed to be downregulated in the GSE73736
and GSE71142 datasets, its target genes should be
overexpressed in BC. As a result, because 7 of the 12
possible miR-586 target genes were downregulated in
TCGA, they were eliminated from the analysis (Table 3).
It was determined that there were five common genes
(GPR137B, ADAMI12, SLC7A5, TLR7, CBX3) among
possible in silico target genes of miR-586, GSE162187
dataset, and TCGA BC data (and these five genes
were overexpressed in BC). These genes are subjected
to enrichment analysis (Figure 3, Figure 4).

Enrichment Analysis Results

Selected potential target genes of miR-586 were
associated with many cancers, including BC (Figure 5).

Effect of Overlapping miRNAs on BC Overall Survival

Among the 15 overlapping miRNAs between GSE73736
and GSE71142 datasets, miR-586, miR-4771, and miR-
4422 miRNAs were observed to affect overall survival
of BC TNBC (Figure 6).

Effect of selected genes on BC overall survival

Although it was observed that GPR137B, ADAMI12,
TLR7, and CBX3 gene had no significant effect on BC
overall survival, SLC7A5 had a significant effect on BC
overall survival (Figure 7).
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Table 3: Overlapping genes between the potential fargets of miR-586 found miRNet and TCGA BC data

Gene name Description Regulation In TCGA
ACSL4 acyl-CoA synthetase long chain family member 4 Down
MYC MYC proto-oncogene, bHLH transcription factor Down
PLP1 proteolipid protein 1 Down
GPR137B G protein-coupled receptor 1378 Overexp.
TNS1 Tensin 1 Down
ZFP36 ZFP36 ring finger protein Down
ADAM12 ADAM metallopeptidase domain 12 Overexp.
SLC7AS5 solute carrier family 7 member 5 Overexp.
CBX3 chromobox 3 Overexp.
TLR7 toll like receptor 7 Overexp.
ERRFI1 ERBB receptor feedback inhibitor 1 Down
ITIHS inter-alpha-trypsin inhibitor heavy chain 5 Down

Down: Down-regulation, Overexp.: Overexpression

Figure 5: The relation between selected miR-586 potential
targets and diseases. Selected genes have been
associated with many cancers including BC (***: p<0.0001,

Figure 3: Sequence matching of miR-586 and selected target genes. **: p<0.001, *: p<0.01).

Figure 4: Expression levels of 5 selected target genes of miR-586 in TCGA BC patient samples. (T: tumor, N: Normal, TPM: Transcript Per Million)
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Figure 6: Survival effects of overlapping miRNAs in triple-negative breast cancer (TNBC). (based on 300 patients in TCGA) (HR: Hazard Ratio)

Figure 7: Overall survival analysis of selected genes according to TCGA BC data

Discussion

Cancer drug resistance is a well-known condition
that occurs when cancer becomes resistant to
pharmaceutical therapy. Anticancer drug resistance
is caused by a range of causes, including mutations
in DNA and/or epigenetic modifications and several
other molecular variations. Resistance fo drugs and
the insufficient efficacy of therapy with drugs are the
causes of up to 90% of cancer-related deaths (18).
Unfortunately, many traditional chemotherapy drugs
are nottargetedto cancercellsand have considerable
toxicity. Targeted drug therapies have contributed to
great progress in the fight against cancer in recent
years. However, while such drugs have impressive
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results during early freatment, drug resistance may
pose a significant challenge in completely eliminatfing
cancer (19). Therefore, identifying molecules related
to resistance to drugs and elucidating the underlying
pathways is crifical.

Using bioinformatics data, this study found many
miRNAs and genes that may be related to drugs
resistance in BC. Among them, miR-587, miR-4277,
miR-620, miR-619 have been shown as a part of the
drug resistance mechanism in several cancers (Table
2). Although there is little knowledge about miR-4277
in the literature, the other three miRNAs have been
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linked to a variety of malignancies, including BC. For
example, miR-587 was identified as having arole in the
initiation and progression of TNBC, a subtype of BC in
a study using a bioinformatics approach by A et al.
(20). MiR-620 has been observed to promote tumor
radioresistance by targeting HPGD (21). Tumor-derived
exosomal miR-619 has been reported to promote
tumor angiogenesis and metastasis via RCANT1.4 (22).

According to the present study findings, another
miRNA that we consider to be associated with drug
resistance in BC is miR-586. The miRNAs miR-586, miR-
4771, and miR-4422 were found effective in the overall
survival of TNBC patients in survival analysis (Figure 6).
To our knowledge, there is only one study in PubMed
regarding the relationship between miR-4771 and
cancer. In the relevant study, it was shown that the
rs3737589 polymorphism in the TP73-AS1 gene may
be associated with the colorectal cancer process by
affecting the binding of miR-4771 (23). miR-586 has
been reported to be implicated in cancer processes
via multiple genes in tumors ranging from BC to gastric
cancer (24, 25). According to our results, there are five
genes (GPR137B, ADAMI12, SLC7AS5, TLR7, and CBX3)
that are distinctive inresistance to drugsin BC. These five
genes, which are putative miR-586 target genes, have
also been linked to a variety of malignancies, including
BC: For instance, in a study it has been demonstrated
that knockdown of GPR137 in HepG2 cells leads to
cell cycle arrest in the GO/G1 phase and G2/M phase
and induces cell apoptosis (26). The ADAMI12 gene
has been reported to be a prognostic factor in ER-
positive BC (27). According to the study of Wang et
al. (28) it was underlined that selective ADAM12-L
suppression could optimize the 5-FU-based treatment
of BC, hence minimizing BC recurrence in patients.
The SLC7AS gene has also been associated with BC in
many studies (29, 30). For example, a study highlighted
that SLC7A5 is a potential prognostic biomarker and
may be a valuable therapeutic target in BC patients
(31). The SLC7A5 gene has also been associated with
resistance to various chemotherapeutics. Forexample,
in Retinoblastoma, SLC7AS has been found to increase
chemosenisitivity by directly inhibiting it through the
tumor suppressor miR-184 (32). In a study conducted
using BC patient’s tissues and cell lines, it has been
evaluated that the LAT1 (SLC7AS) gene plays arole in
drug resistance and may be a new therapeutic target
against chemotherapy resistance in luminal-type BC
(33). TLR 7/8 agonists have been found to reverse
oxaliplatin drug resistance in colorectal cancer by
directing myeloid-derived suppressor cells to tumor-
kiling M1 macrophages (34). CBX3, another possible
target gene of miR-586, is also one of the important
genes associated with drug resistance. For instance,
Sang et al. (35) showed that the CBX3 (HP1y) gene
contributes to cervical cancer cells being sensitive to
cisplatin via UBE2L3.

Conclusion

In our study, many miRNAs and genes that might be
associated with drug resistance in BC were identified
using bioinformatics data. Prominent miRNAs are miR-
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587, miR-4277, miR-620, miR-619 and miR-586. Notable
genes in this regard are GPR137B, ADAMI12, SLC7AS,
TLR7, and CBX3, among the potential target genes of
miR-586. Our study results may guide new studies using
in vitro and in vivo methods.
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Fibrosis is

, 2AytUl Hande Yardimcli

ABSTRACT

Objective: In this study, we aimed to evaluate the stage of liver fibrosis in patients with chronic
hepatitis and cirrhosis due to HBV and HCV, with DWI-MRI instead of the liver biopsy, and to
investigate whether ADC values can practically replace histological fibrosis staging.

Material and methods: Forty-six patients diagnosed with chronic hepatitis who underwent biopsy
with the Ishak fibrosis scoring system and 11 cases who were evaluated as normal according to
radiological and clinical findings were included in the study.The ADC value of liver fibrosis patients
and healthy controls was compared. The correlation of ADC value and liver fibrosis staging was
analyzed. It was shown that ADC values decreased as the fibrosis stage increased.

Results: Very high statistical significance was found between the mean liver ADC values (p<0.001).
A high level of statistical significance was found between the normalized liver ADC values
(0.001<p<0.01).

Conclusion: DWI images have been among the routine sequences in many imaging centers, are
being used extensively, and give good results in the staging of fibrosis. With further studies we can
access to standardized values which can lead to more efficient results.

Keywords: Liver fibrosis, ADC, Diffusion MRI, Fibrosis

o1

Amag: Bu calismada, HBV ve HCV'ye bagli kronik hepatit ve sirozlu hastalarda karaciger fibrozisinin
evrelerini karaciger biyopsisi yerine DAG-MR ile degerlendirmeyi ve ADC degerlerinin histolojik fibroz
evrelemesinin yerine kullanilabilifigini arastirmayr amacgladik.

Metod: Biyopsi ile Ishak fibrozis skorlama sistemi uygulanmis kronik hepatit tanili 46 hasta ile radyolojik
ve klinik bulgulara gére normal olarak degerlendirilen 11 olgu calismaya dahil edildi.

Bulgular: Karaciger fibrozisi olan hastalarnn ve saglikli kontrol grubunun ADC degerleri karsilastinldi.
ADC degeri ile karaciger fibrozis evreleri arasindaki korelasyon analiz edildi. ADC degerlerinin
fibrozis evresi arttikca azaldigi gosterildi. Ortalama karaciger ADC degderleri arasinda ¢ok yUksek
dUzeyde istafistiksel olarak anlamli fark bulundu (p<0.001). Normalize edilmis karaciger ADC
degerleri arasinda yUksek dUzeyde istatistiksel olarak anlamli fark bulundu (0.001<p<0.01).

Sonug: DWI gérintUlemesi, bircok gérintileme merkezinde rutin sekanslar arasinda yer almakta,

yaygin bir sekilde kullaniimakta ve fibrozis evrelemesinde iyi sonuclar vermektedir. ileri calismalar ile
standartlastinimis degerlere ulasilabilir ve daha etkin sonuc¢lara ulasmak mUmkUn olabilir.

Anahtar Kelimeler: Karaciger fibrozis, DifUzyon Agirlikl MRG, ADC

the term used to define the over- The fibrosis evaluation is based on whether the liver

accumulation of connective ftissue in parenchymal
organs. Liver fibrosis is an indicator of progressive
liver disease. All of the causes causing liver injury also
lead to fibrosis through inflammation and necrosis of
the liver. Fibrosis, which is reversible in acute cases,
can advance to portal hypertension and cirrhosis,
with the course of complications of liver dysfunction
and the formation of regenerafion nodules and
fiorous bands in the chronic injury process. Factors
leading fo liver fibrosis include viral hepatitis (B, C, D),
metabolic causes (e.g., hemochromatosis, alpfa-1
antitrypsin deficiency, Wilson disease, galactosemia,
tyrosinemia, and Type IV glycogen storage disease),
hepatic venous obstruction, toxins and drugs (e.g.,
alcohol, amiodarone, and methotrexate), primary
biliary cirrhosis, nonalcoholic steatohepatitis (NASH),
autoimmune hepatitis, helminthes (schistosomiasis)
and cryptogenic cirrhosis (1,2).

biopsy specimen is stained with collagen stains. There
are several scoring systems in use, such as the histologic
activity index (HAI) (3) and the Ishak score (4), which
evaluate the degree of inflammation and fibrosis
in liver tissue. The Ishak system uses a scale from 0 to
6 to grade the severity of fibrosis, in which 0 indicates
no fibrosis and é indicates cirrhosis. The evaluation of
fibrosis stage in cases with chronic hepatitis related
fo hepatitis B virus and hepatitis C virus is important
regarding the defermination of the prognosis and the
planning of treatment. Early-stage hepatic fibrosis can
be reversed with specific therapeutic agents or the
removal of the cause (e.g., alcohol and hepatitis) (5-
7). The gold standard for the diagnosis and staging of
hepatic fibrosis is biopsy. However, biopsy is an invasive
procedure that can cause pain with a rate of 40%, and
major complications with a rate of 0.5% (8). In addition,
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biopsy has been found to be associated with significant
sampling error (9). Therefore, a reliable, simple, and
noninvasive method is required to evaluate hepatic
fibrosis.

ADC (Apparent Diffusion Coefficient) values are a type
of quantitative measurement obtained from diffusion-
weighted magnetic resonance imaging (DW-MRI).
These values reflect the degree of water diffusion in
fissues, which can be affected the microstructure of
tissues including the presence of fibrosis (10).

Fibrosis is a process of excessive accumulation of
extracellular matrix components such as collagen
in fissues. In general, fibrosis leads to a decrease in
the mobility of water molecules, which results in a
reduction of ADC values. This means that tissues with
higher degree of fibrosis tend to show lower ADC
values on DW-MRI (11).

Therefore, ADC values can be used as a potential
biomarker to assess the degree of fibrosis in various
fissues, including the liver, kidney, and lung. By
analyzing ADC values in conjunction with other
imaging or clinical parameters, radiologists and
clinicians can evaluate the severity of fibrosis, monitor
disease progression, and guide freatment decisions.

In our study, we aimed to evaluate the fibrosis level
noninvasively using diffusion-weighted magnetic
resonance imaging (DW-MRI) instead of the gold-
standard biopsy and to investigate the usability of
ADC values in place of the histologic evaluation of
fibrosis. The hypothesis of the paper is that DW-MRI can
be areliable, simple, and non-invasive method for the
evaluation of hepatic fibrosis, and that ADC values
can practically replace histological fibrosis staging.

Material and Methods

The Institutional Ethics Committee of istanbul Education
and Research Hospital approved this study Year 2017,
number 1114, and informed consent was obtained
from all participants. Our study included 46 cases of
chronic hepatitis diagnosed between January 2014
and April 2015 at Istanbul Education and Research
Hospital, who underwent liver biopsy with modified
Knodell and Ishak fibrosis scoring and underwent
abdominal MRI examination. Additionally, 11 cases
with normal liver evaluations based on radiological
and clinical-laboratory assessments of albdominal MRI
for various reasons (5 hemangiomas, 4 liver cysts, and
2 adrenal masses) were also included in the study.

Liver ADC studies on all of the cases were carried out
using a 1.5-Tesla MRI device with a superconductor
(Signa HDxt; GE Medical Systems, Miwaukee,
Wisconsin, ABD), with an 8-channel body helix. DW-
MRI were obtained at b values of 0 and 400 s/mm?2.
ADC maps were created at a separate workstation
(Advantage Workstation 4.4-GE Medical Systems)
using a software program. ADC values were measured
on the ADC map using 80- to 100-mm2 regions of
interest (ROI) on four quadrants of the liver (anterior
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and posterior segments in the right lobe, and medial
and lateral segments on the left lobe), avoiding the
focallesions, vascular structures and artifact areas, and
the mean value was calculated. Spleen ADC values
were measured on slices at the same level (Figures 1
and 2). Normalized liver ADC (liver ADC/spleen ADC)
values were calculated. Normalization is a technique
used to reduce variability and improve the accuracy
of ADC measurements. By comparing the liver ADC
values to those of the spleen, it is possible to account
for individual differences in patient physiology and
imaging conditions that could aoffect the ADC
measurements. This process involves calculating a rafio
of the liver ADC to the spleen ADC, which provides a
more standardized measure that can be more reliably
compared across different patients and studies. (12)

Statistical Analysis

The Kruskal-Wallis test was performed to test the
significance of the mean ADC values based on the
fibrosis stage. Very high stafistical significance was
found between the mean liver ADC values (p<0.001).
A high level of statistical significance was detected
between the normalized ADC values (0.001<p<0.01).
There were no statistically significant differences
between the splenic ADC values (Tables 3-4).

The relationship between Spearman correlation
analysis and the quantitative variables was calculated
in the statistical evaluation. A high level of stafistical
significance was found between the corrected ADC
(mean liver ADC value/spleen ADC value) values
together with fibrosis stages and HAI —-Ishak scores
(0.001=p<0.01). Very high statistical significance was
detected between the mean liver ADC value and
fibrosis stage (p<0.001) (Table 5).

In the ROC analysis carried out between stages 0, 1
and 2 and stages 5 and 6 (cirrhosis), 100% specificity
and sensitivity were calculated with a very high
performance. The area under the curve (AUC) value
was equal to 1. An unsuccessful performance was
observed in the ROC analysis carried out in stage
0 (healthy subject) and stage 1 and 2 (onset of
cirrhosis). The AUC value was 0.560. In the ROC analysis
between stage 0 and stages 3 and 4, 100% specificity
and sensitivity were calculated. The AUC was equal
to 1. In the ROC analysis carried out between stages
1 and 2 and stages 3 and 4, 96% specificity and
92.3% sensitivity were calculated with a very high
performance. The AUC value was equal to 0.988. In
the ROC analysis carried out between stages 3 and 4
and stages 5 and 6, the specificity was calculated as
84.6%, and the sensitivity was calculated as 100% with
very high performance. The AUC value was equal to
0.976. In the ROC analysis carried out between stages
4 and 6, the specificity was 85.7%, and the sensitivity
was 100% with a very high performance. The AUC
value was equal to 0.964. In the ROC analysis carried
out between stage 5 and 6, 100% specificity and 50%
sensitivity were calculated with poor performance.
The AUC value was equal to 0.688.
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Table 1: Distribution of the cases based on age and gender

N Minimum  Maximum Mean Std. Devia-
fion
Age 57 26,00 80.00 49.96 13,65
Gender n %
Man 31 54.4
Woman 26 45.6

Table 2: Measurements of the differences between the mean ADC
values based on the fibrosis stage

Mean liver ADC Normalized Liver Mean Spleen ADC
ADC
Chi-Square 46.827 18.208 9.058
i 0.001 0.006 0170 Figure 3: Mean ADC values for fibrosis staged using Ishak classification
system.
Table 3: ADC values based on fibrosis stage
Fibrosis Niean fver homalzed VST mean spleen ADC
N 1 11 1
Mean 0.00158 4.54481 0.00076
. Stondard Devi- 0.00032 6.71658 0.00039
Median 0.00152 1.96053 0.00076
Minimum 0.00126 1.27593 0.00011
Maximum 0.00245 22.43119 0.00135
N 16 16 16
Mean 0.00164 1.94473 0.00091
: Standard DVl 0,00032 0.66045 0.00027
Median 0.00158 1.76139 0.00092
Minimum 0.00129 1.06884 0.00052
Maximum 0.00269 3.25000 0.00138
N 9 9 9
Mean 0.00131 1.62906 0.00084
, Standard Devi- 900012 0.38820 0.00018
Median 0.00132 1.71893 0.00085
Figure 1: The ADC measurements made on the four quadrants of the Minimom 0.00110 1.20087 0.00051
liver and on the spleen in a 23-year-old man for whom the liver was Maximum 0.00145 2.33760 0.00110
evaluated as normal in radiological, clinical and laboratory studies, N 6 6 6
and fibrosis stage was determined as “0". Mean 0.00110 3.74474 0.00050
, Standard Devi- 0. 00008 3.98442 0.00027
Median 0.00108 2.19924 0.00052
Minimum 0.00102 1.34910 0.00011
Maximum 0.00124 11.67453 0.00078
N 7 7 7
Mean 0.00099 1.30522 0.00089
. Standard Devi- 6,000 0.68037 0.00030
Median 0.00103 1.12776 0.00095
Minimum 0.00084 0.67200 0.00033
Maximum 0.00107 2.75994 0.00125
N 4 4 4
Mean 0.00081 1.71545 0.00070
] Stondard Bevi- 0.00008 1.40442 0.00039
Median 0.00079 1.16764 0.00075
Minimum 0.00074 0.76376 0.00020
Maximum 0.00090 3.76276 0.00109
N 4 4 4
Mean 0.00076 0.86047 0.00097
) Stondard Devi 0.00012 0.35168 0.00030
Figure 2: The ADC measurements made on the four quadrants of Median 0.00075 0.89338 0.00090
the liver and on the spleen in a 30-year-old man with fibrosis stage Minimum 0.00065 0.47263 0.00073
Maximum 0.00090 1.18248 0.00137

determined to be “4".
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Table 4: Spearman correlation analysis

Spearman’s Fibrosis

ho HAl score stage

Mean liver ADC rs (ro) -0.748 -0.850
p 0.000 0.000

Normalized Liver

ADC rs (ro) -0.349 -0.432
p 0.008 0.001

Mean Spleen

ADC rs (ro) -0.013 -0.017
p 0.923 0.900

Table 5: Comparison of sensitivity, specificity, AUC and p values
between different fibrosis stages

Fibrosis stages AUC P value Sensitivity Specificity

FO,1,2 to F5,6 1.000 <0.0001 100% 100%

FO to F1,2 0.560 0.5680 56% 72.7%

FO to F3,4 1.000 <0.0001 100% 100%
F1,2to F3,4 0.988 <0.0001 92.3% 96%

F3,4 to F5,6 0.976 <0.0001 100% 84.6%

F4 to Fé6 0.964 <0.0001 100% 85.7%
F5to F6 0.688 0.3993 50% 100%
Results

In total, 57 cases were included in our study. The ages
of the cases ranged between 26 and 80 years, and
the mean age was 50 years (std: 13.65) (Table 1). Thirty-
one of the cases were men, and 26 were women.

Our study included 11 cases (19%) that were
radiologically and clinically evaluated as normal, 16
cases (28%) with a pathology fibrosis score of stage 1,
nine cases (16%) with stage 2, six cases (11%) with stage
3. seven cases (12%) with stage 4, and 4 cases each
(7% each) in stages 5 and 6, respectively (as shown in
Figure 3). We measured the ADC values for the liver
(Dliver mean) and spleen (Dspleen), and calculated
the normalized liver ADC (D dif) values. (Table 2).

The mean ADC values were calculated according
to the fibrosis stage. The fibrosis stage was inversely
proporfional to the mean ADC values for the
measurements made on the liver. It was determined
that theADC values decreased with the increasing
fibrosis stage. No similar

rafio was found with a single measurement made in
the liver; however, it was observed that

spleen ADC values tended to increase with increasing
fibrosis levels (Figure 3).

Discussion

Liver fibrosis occurs through collagen accumulation
in the extracellular matrix and chronic liver damage
(13). Hepatic fibrosis was accepted previously as a
passive and irreversible event because of the collapse
in the hepatic parenchyma and replacement of the
parenchyma with fissue rich in collagen (14, 15). We
know that hepatic fibrosis is a dynamic event that can
advance or regress within short periods of fime such as
a few months (16).

Hepatic fibrosis is related to inflammatory response and
accumulation restricted in the matrix. The distribution
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of the fibrous material depends on the cause of liver
damage. The fibrotic fissue in chronic viral hepatitis
and chronic cholestatic disease can be found around
the portal paths at the beginning; however, it occurs in
peri-central and peri-sinusoidal paths in alcoholic liver
injuries (17).

Liver biopsy is accepted as the standard reference for
evaluating hepatic fibrosis (18). However, a biopsy is
an invasive procedure that causes pain with a rate of
40% and major complications with a rate of 0.5% (9).
Furthermore, biopsies have been found to be related
to sampling errors (9). Therefore, a reliable, simple and
noninvasive method is required to evaluate hepatic
fibrosis.

The no-confrast MR images taken in patients with
liver fibrosis in the pre-cirrhotic stage and early-stage
cirrhosis are often normal or are characterized by
minimal changes and heterogeneity (19). Fibrous
septa, bridging, and reticulations that produce low
signals in TTAG and high signals in T2AG are observed
in patients with advanced age cirrhosis (11).

In their study on mice, Yi-Ping Zhao et al. (19) reported
decreases in the ADC value with increasing fibrosis
stage (r = -0.903 and P = 0). A similar correlation was
also observed in our study regarding the ADC values.

Lower than normal ADC values have been found
in many studies (20-23). It is thought that while the
decrease in water diffusion in hepatic fibrosis is multi-
factorial, the increase in the amount of collagen, in
which the free water content is less than that in normal
liver parenchyma, plays an important role (24,25).

Do et al. (25) achieved better results in their study
when they normalized the liver ADC value with the
splenic ADC value in the diagnosis of fibrosis and
cirrhosis. In our study, a very high correlation was
found in the mean liver ADC values (P=0); however,
while the correlation between DWI and fibrosis was
significant after normalization with the spleen, it was
reduced (P=0.006). In their study, Bonekamp et al.
(26) concluded that normalization with the spleen
provided no diagnostic benefit. Prospective studies on
larger patient groups are needed in this area.

Our study also observed a significant statistical
correlation between the HAI score, showing the
necro-inflammatory activity, and ADC values. We
believe that this correlation is related to the increasing
fibrosis level. Fujimoto et al. (27) reported significant
differences between the inflammatory activity scores
and mean ADC values in their study; however, since
their aim was to use the ADC values in the staging of
fibrosis or inflammation, they did not investigate the
effects of inflammation on fibrosis. In another study,
Bonekamp et al. claimed that (26), in their multiple-
regression model, inflammation did not have a
significant effect on the ADC values.

It is important to detect patients with fibrosis stage 3
or greater among patients with chronic viral hepatitis
because the toxicity risk is high in these patients and
antiviral therapy can be required; furthermore, the
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effectiveness of treatment can be reduced with
increasing fibrosis stage. (28)

Soylu et al. (29) concluded that, although the ADC
values were smaller in cirrhotic patients, they were
uselessin HAI and fibrosis staging. In our study, however,
the differentiation of healthy subjects and cases with
stage 3 and 4 fibrosis (medium level) (AUC: 1.000,
p:<0.0001) was possible with ROC analyses with 100%
sensitivity and specificity. Likewise, the differentiation
of early-stage fibrosis (FO, 1,2) and advanced-stage
fibrosis (F5,6) (AUC:1.000, p:<0.0001) was possible with
100% sensitivity and specificity. The differentiation of
early-stage fibrosis (F1, 2) and medium-level fibrosis
(F3, 4) (AUC: 0.988, p:<0.0001) was possible with
92.3% sensitivity and 96% specificity. It was possible
to differentiate medium-level fibrosis (F3, 4) from
advanced-stage fibrosis (F5, 6) (AUC:0.976, p:<0.0001)
with 100% sensitivity and 84.6% specificity.

Charatcharoenwitthaya P et al. (30) reported that DWI,
particularly with spleen-normalized ADC values, could
serve as a non-invasive, accurate tool for diagnosing
cirrhosis. The study also discusses the impact of
necroinflammation and steatosis on ADC values and
proposes a diagnostic algorithm incorporating DWI
and the Fibrosis-4 index to reduce the need for liver
biopsies potentially.

Pan Z et al's study (31) uses of fat- and iron-corrected
Apparent Diffusion Coefficient (ADC) values to
assess liver fibrosis in chronic hepatitis B patients. The
study aimed to improve diagnostic accuracy by
accounting for the effects of hepatic steatosis and
iron deposition on ADC measurements. The results
indicated that correcting ADC values for fat and iron
content improved the diagnostic performance for
identifying significant fibrosis and cirrhosis, suggesting
that fat- and iron-corrected ADC could be a more
reliable, non-invasive tool for liver fibrosis assessment.

Jang, W et al.’study (32) presents a meta-analysis
comparing the diagnostic performance of diffusion-
weighted imaging (DWI) and magnetic resonance
elastography (MRE) techniques, specifically gradient-
recalled echo-based MRE (GRE-MRE) and spin-echo
echo-planar imaging-based MRE (SE-EPI-MRE), in
staging liver fibrosis. The study includes data from
60 studies involving 6620 patients. It concludes that
both GRE-MRE and SE-EPI-MRE offer high diagnostic
accuracy for liver fibrosis at all stages and could
potentially replace liver biopsy. DWI, while showing
moderate accuracy, is highlighted as a widely
available and easily implemented alternative in
routine liver MRI settings.

Jiang Y et al. (33) evaluate the clinical potential of a
continuous-time random-walk diffusion model (CTRW)
for staging liver fibrosis, comparing it with traditional
diffusion-weighted imaging (DWI) and serum
biomarkers. It involved 52 patients and used multi-b
value DWI to derive various diffusion parameters. The
findings demonstrate that the CTRW model, especially
when combined with other parameters like ADC and
LSM, can accurately stage liver fibrosis, offering a
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reliable, non-invasive tool for liver fibrosis evaluation.

The b value determines the amplitude and period of
the diffusion gradient and greatly affects the sensitivity
for selective diffusion and the image quality (34-36)
High b values must be used to increase the diffusion
sensitivity and to decrease the perfusion effect in
diffusion-weighted sequences (31). The selected b
value will change the measured ADC value; lower
ADC values are obtained with increasing b values.
However, some studies have shown that average
values such as b=400 are more advantageous in the
calculation of ADC value for fibrosis staging (35). Only
the b=400 value was used in our study, and this is one
of the limitations of our study.

In particular, it was not possible to obtain significant
results in the differentiation of healthy cases (FO) from
cases with early-stage fibrosis (F1, 2) in several studies
(20, 25). Similarly, in our study, the differentiation
of healthy individuals (FO) from early-stage fibrosis
(F1, 2) (AUC: 0.560, p: 0.568), and differentiation of
incomplete cirrhosis (F5) from complete cirrhosis (Fé)
(AUC: 0.688, p: 0.399) was not possible.

However, there are several limitations to this study that
must be considered. Firstly, the study only ufilized one
b value (b=400) in the DWI-MRI examination, which
may have influenced the measured ADC values and
the overall sensitivity of the findings. Secondly, the
study did not compare DWI-MRI to other non-invasive
methods for liver fibrosis staging, such as transient
elastography or blood biomarkers, which could have
provided a more comprehensive understanding of
the relative strengths and weaknesses of DWI-MRI.
Another possible limitation is the use of a single MRI
device and software program for ADC measurements,
which could infroduce measurement bias and limit
the generalizability of the results to other imaging
platforms. Additionally, our study was limited by the
inability to detect pathologic fibrosis stages in cases
considered healthy based on clinical and laboratory
results. Furthermore, the small number of cases in stage
5 and stage 6 fibrosis groups (4 in each) is another
constraint of this study.

In the light of these limitations, future research should
aim fo conduct larger-scale studies with a more
diverse patient population to validate the findings and
enhance their generalizability. Researchers should also
investigate the optimal b value for liver fibrosis staging,
as well as compare the performance of DWI-MRI to
other non-invasive methods. Furthermore, longitudinal
studies should be conducted to evaluate the ability
of DWI-MRI to predict disease progression, tfreatment
response, and patient outcomes.

Conclusion

In this study, we demonstrated that diffusion-weighted
MRI (DWI-MRI) is a highly effective non-invasive tool
for staging liver fibrosis. Our findings show that liver
ADC values decrease with increasing fibrosis stage.
The stafistical analyses confirmed a high level of
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significance, underscoring the reliability of DWI-MRI in
differentiating between various stages of liver fibrosis.

The practical implications of our findings are significant
for clinicians, as DWI-MRI offers a safer, less invasive
alternative to liver biopsy, reducing patient discomfort
and risk of complications. For patients, this method
means a more accessible and repeatable option for
monitoring liver health, potentially leading to earlier
detection and treatment of liver fibrosis. These benefits
reinforce the value of our research in advancing
liver disease management and improving patient
outcomes.
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ABSTRACT

Aim: Understanding the patient characteristics and medical needs that drive the programming
and operation of home care services is crucial. This study evaluates the descriptive characteristics
of patients receiving home care services and examines the medical services provided.

Material and Methods: This cross-sectional study included 164 patients receiving home care
services from Trabzon Kanuni Training and Research Hospital, Turkiye, for at least one year. Patient
records from 2022 were reviewed to gather data on the number of home visits, reasons for visits
and procedures performed.

Results: Of the patients, 60.4% were female, and 83.6% were aged 265 years. The majority (72.6%)
were bedridden, 30.5% used urinary catheters, and 32.9% had pressure ulcers. A total of 2774 home
visits (median=16) were conducted, with the most common procedures being blood tests and
wound dressing. Risk factors identified included functional bed use and pressure ulcers for wound
dressing, rural location and diabetes for blood tests, and rural location, urinary catheter use and
history of pulmonary embolism for urinalysis.

Conclusion: This study highlights the intricate relationship between patient characteristics and
the delivery of home care services. By identifying specific patient needs such as functional bed
use, presence of pressure ulcers, rural residence, diabetes, urinary catheter use and history of
pulmonary embolism, we can enhance the planning and execution of home care services. These
insights are vital for shaping service delivery policies that aim to maximize resource utilization and
improve overall efficiency in healthcare provision.

Keywords: Elderly population, home care services, patient care planning.

(o)

Amag: Evde saglik hizmetlerinin planlanmasi ve yUrUtUimesinde, hasta &zelliklerinin ve tibbi
ihtiyaclann bilinmesi 6nem arz etmektedir. Bu calsmada evde sagdlik hizmeti alan hastalarin
tfanimlayici 6zellikleri ve sunulan fibbi hizmetler degerlendirildi.

Gere¢ ve Yontem: Ocak 2023 tarihinde yUrGtUlen bu kesitsel calismaya en az bir yil boyunca
UgUncU basamak bir saglik kurumundan evde saglik hizmeti alan hastalar dahil edildi (n=164).
Hasta kayitlan incelenerek tanimlayici dzelliklerin yani sira ev biriminin her hasta icin son bir yilda
(Ocak - Aralik 2022) yaphgdi ziyaret sayisi, bu ziyaretlerin nedenleri ve yapilan islemler kaydedildi.
Bulgular: Hastalarnn %60,4'0 kadin, %83,6'si 65 yas ve Uzeriydi. Hastalarn %72,6'sinin yataga tam
bagimli oldugu, %30.,5'inin idrar sondasi kullandigi ve %32,9'unun basi Ulseri oldugu belirlendi.
Toplam 2774 (ortanca=16) ev ziyareti yapildi ve en sik uygulanan tibbi proseduirler kan tetkiki ve
yara pansumaniydi. Yara pansumani icin; fonksiyonel yatak kullanimi ve basi yarasi, kan tahlili igin;
kirsal yerlesim ve diyabet, idrar tahlili icin; kirsal yerlesim, idrar sondasi kullanimi ve pulmoner emboli
OykUsUnUn olmasi risk faktdrleri olarak belirlendi.

Sonug: Bu ¢alisma, hasta ozellikleri ile evde bakim hizmetlerinin sunumu arasindaki karmasik iliskiyi
gbstermektedir. Fonksiyonel yatak kullanimi, basi yarasi varlig, kirsal yerlesim, diyabet, idrar sondasi
kullanimi ve pulmoner emboli 8ykUsU gibi durumlara &zel belirli hasta ihtiyaclanni tespit ederek,
evde bakim hizmetlerinin planlanmasini ve yUritilmesini gelistirebiliriz. Bu anlayis, kaynak kullanimini
en Ust dUzeye cikarmayi ve saglik hizmeti sunumunda genel verimliligi iyilestirmeyi amaclayan
hizmet sunumu politikalarini sekillendirmek icin hayati Snem tasimaktadir.

Anahtar Kelimeler: Evde saglik hizmetleri, hasta bakim plani, yash ndfus.

Genel Tip Derg. Volume 34/Issue 4 (August), 472-475

Home care services (HCS) encompass a wide array
of services and equipment provided at patients’
homes to enhance comfort, function and overall
health (1). Beyond medical care, HCS includes
personal care, household support, and addresses
social needs. In Turkiye, HCS involves comprehensive
patient examination, analysis, treatment, follow-up,
and rehabilitation, including social and psychological
counseling within the home and family environment,
primarily overseen by family physicians and hospital
home health units (2).

HCS particularly benefits individuals facing mobility

limitations, advanced age, or those who are bedridden
and dependent on others for daily life (3,4). As
evidenced by data from the Turkish Statistical Institute,
Turkiye's elderly population is steadily growing due to
declining fertility rates and increased life expectancy,
rising by 21.4% over the past five years to nearly 9 million
individuals (5). This demographic frend suggests an
impending increase in the demand for HCS.

Patients requiring HCS often present with multiple
comorbid conditions such as cerebrovascular diseases,
cardiovascular diseases, dementia, chronic lung
diseases, end-stage cancer, geriatric syndromes,
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chronic kidney failure and obesity (6). This necessitates
a holistic and continuous approach to medical care,
leading to the integration of additional practices in
HCS such as chronic disease management, nutritional
support, immunization, coagulopathy management,
provision of medical devices, and post-surgical care.

While existing literature discusses the characteristics
of patients receiving HCS and provides insights info
their medical conditions, there remains a gap in
understanding how these patient-specific factors
influence the delivery of services. Understanding the
medical needs and characteristics of HCS recipients
is crucial for effective service management. This study
aims to elucidate the descriptive characteristics of
patients registered in the HCS unit of a tertiary hospital
and analyze the medical services provided over a
one-year period. By doing so, it aims fo provide HCS
providers with valuable insights for staff planning,
logistical organization and time management, all
critical for optimizing service delivery.

Material and Methods
Study Design and Participants

This cross-sectional study was conducted in January
2023 within the HCS unit of a tertfiary care facility. The
study included all patients enrolled in the unit and
receiving HCS continuously for at least one year.
Permission for the study was obtained from the hospital
management and approved by the Trabzon Kanuni
Training and Research Hospital, Clinical Research
Ethics Committee with 27.06.2022 date and 2022/38
number.

The study was conducted at a center serving both rural
and urban areas, providing a representative sample
of the broader home health service population in the
region.

Healthcare Personnel and Organization

The center employs a total of 11 healthcare personnel
organized info 3 separate teams, each serving
distinct geographic locations. Each team consists
of a physician, nurse, and health officer responsible
for conducting home visits. Additionally, there is
a coordinating physician overseeing these teams
and providing consultative support, along with an
administrative officer handling secretarial duty.

Patient Follow-up and Visit Protocol

Each feam manages a caseload ranging from 150
to 180 registered patients. Visits are scheduled and
conducted by appointment, with each patient
receiving at least one visit within a maximum interval
of 3 months. During these visits, physicians conduct
comprehensive assessments regardless of patient
complaints. They evaluate the patfient’s condition,
document relevant information in patient records,
arrange freatments as necessary, and inifiate
consultations when indicated.

Data Collection
The initial step involved obtaining the active registered
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patient list from the HCS secretariat as of the study
date. From this list of 318 patients, records of 164
individuals who had received home health care
continuously for at least one year were systematically
reviewed. Demographic characteristics including age,
gender, marital status and educational status were
documented, alongside descriptive features such as
bed dependency, excretory and nutritional status,
presence of pressure ulcers, and concurrent diseases.

Nuftritional status was assessed using the Mini Nutritional
Assessment, pressure ulcer risk with the Braden Scale,
and independence in daily living activities using
the Katz Index. These assessments were conducted
by certified physicians based on direct patient
examinatfion, with informatfion supplemented by
caregivers where necessary. All measurements were
taken using calibrated devices.

Additionally, data on the number of visits conducted
by the HCS team for each patient throughout the year
(January to December 2022), the reasons for these
visits, and the specific procedures performed were
collected and incorporated into the study dataset.

Data Analysis

Data were analyzed using SPSS version 23.0 (IBM,
Chicago, USA). Descriptive statistics were computed,
and normal distribution of numerical variables was
assessed  using the Kolmogorov-Smirnov 7 test.
Numerical data were further analyzed using Spearman
correlation analysis and the Mann-Whitney U test
where appropriate.

Logistic regression analysis was employed to identify
independentriskfactorsinfluencingtheimplementation
of each medical procedure. Variables demonstrating
a significance level of p<0.05 in individual comparisons
were included in the regression model. Numerical data
were presented as median [interquartile range], while
categorical data were expressed as frequencies and
percentages. Statistical significance was set at p<0.05.

Results

A total of 164 patients were included in the study, with
a median age of 80 [14] years, and 99 (60.4%) were
female. Detailed demographic characteristics and
comorbidities are summarized in Table 1 and 2.

Visit data were unavailable for 2 patients receiving
home health services, leaving 162 patients for analysis.
Over the study period (January to December 2022),
a total of 2774 visits were conducted, with a median
of 16 [14] visits per patient (Table 3). The distribution
of medical procedures performed during these visits is
also detailed in Table 3.

Significantly more visits were observed among patients
residing in urban areas, those fully dependent on bed
use, using air beds, urinary catheters, enteral nutrition
solutions, and with fracheostomy or pressure ulcers
(p=0.047, p=0.037, p=0.013, p<0.001, p=0.042, p=0.005,
p=0.045, p=0.003, respectively).

Multiple regression analysis (Table 4) revealed
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the impact of patient characteristics on the
implementation of key medical procedures such as
wound dressing, blood tests, and urinalysis, which are
commonly performed during home visits.

Table 1. Descriptive characteristics of patients

n (%)
Age
<18 5(3.0)
18-64 22 (13.4)
65-84 87 (53.1)
>85 50 (30.5)
Living place
Urban 68 (41.5)
Rural 96 (58.5)
State of being bedridden
Fully dependent 119 (72.6)
Semi-dependent 40 (24.4)
Not dependent 5(3.0)
Caregiver
Child 89 (54.3)
Bride or groom 20 (12.2)
Mother or father 17 (10.4)
Wife or husband 16 (9.8)
Other relative 11 (6.7)
Hired caregiver 11 (6.7)
Functional bed 46 (28.0)
Air bed 44 (26.8)
Excretion status
Diaper 140 (85.4)
Urinary catheter 50 (30.5)
Colostomy 4(2.4)
Nutritional status
Oral intake 117 (71.3)
Nutrition with PEG/NG 51 (31.1)
Use of enteral nutrition solution 62 (37.8)
Malnutrition status (n=106)
Normal nutritional status 9 (8.5)
At risk of malnuftrition 44 (41.5)
With malnutrition 53 (50.0)
Respiratory status
Tracheostomy 22 (13.4)
Use of assisted breathing apparatus 35 (21.3)
Pressure ulcer 54 (32.9)
PEG: percutaneous endoscopic gastrostomy
NG: nasogastric tube
Table 2. Comorbidities of patients
n (%)
Neurological disease 142 (86.6)
Dementia 79 (48.2)
Cerebrovascular event 70 (42.7)
Epilepsy 28 (17.1)
Parkinson's disease 19 (11.6)
Cerebral palsy 8 (4.9)
Cardiac disease 75 (45.7)
Atrial fibrillation 35 (21.3)
Coronary artery disease 30 (18.3)
Heart failure 24 (14.6)
Valvular heart disease 16 (9.8)
Hypertension 119 (72.6)
Hyperlipidemia 25 (15.2)
Diabetes 54 (32.9)
Hypothyroidism 18 (11.0)
Orthopedic disease 39 (23.8)
Lung disease
Chronic obstructive pulmonary disease 18 (11.0)
Asthma 11 (6.7)
Pulmonary embolism 11 (6.7)
Psychiatric illness 45 (27.4)
Anxiety 19 (11.6)
Depression 17 (10.4)
Malignancy 13 (7.9)
Chronic kidney disease 11 (6.7)
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Table 3. Medical procedures performed during home visits and how
many patients these procedures were performed on.

Number of patients Total number of

n (%) procedures

Wound dressing 69 (42.6) 423

Blood test 122 (75.3) 464
Coagulation monitoring (INR) 33 (20.4) 138
Urinalysis 46 (28.4) 123
Culture 10 (6.2) 13
Vaccination 39 (24.1) 56
Electrocardiogram 3(1.9) 3

Urinary catheter 59 (36.4) 264
Nasogastric tube 9 (5.6) 22

Table 4. Multiple regression analysis data showing the effect of patient
characteristics on wound dressing, blood test and urinalysis.

Odds ratio e
[confidence interval] P
Wound dressing
Using a functional bed 2.9 [1.1-7.6] 0.029
Having pressure ulcer 3.3[1.4-7.7] 0.006
Blood test
Living in rural 2.8 [1.3-6.1] 0.012
Having diabetes 2.9 [1.1-7.7] 0.038
Urinalysis
Living in rural 3.4 [1.4-7.9] 0.005
Using a urinary catheter 3.1[1.3-7.3] 0.010
History of pulmonary embolism 8.3 [1.9-35.6] 0.004

Variables observed to have p<0.05 in
single comparisons were included in
the multiple regression model.

Discussion

Our study revealed that patients received a median
of 16 visits per year from HCS. The most common
procedures during these visits were blood testing,
wound dressing and urinary catheterization, aligning
with findings from previous studies (Aslan et al., 10).
However, our study observed a higher visit frequency
compared to some literature reports (7.,9).

Certain  patient  characteristics emerged as
independent risk factors influencing the need for
specific procedures. Patients using functional beds
and those with pressure sores required more frequent
wound dressings. Similarly, ruralresidence and diabetes
were associated with increased need for blood testing
while urinary catheter use and a history of pulmonary
embolism were linked to higher rates of urinalysis.

The majority of HCS recipients in our study were
women, consistent with broader trends observed in
Turkiye (4,8,11,12), where elderly women constitute a
significant portion of the population benefiting from
HCS. This frend may reflect both longer life expectancy
among women and their higher utilization rates of
healthcare services.

Anotable findingwasthe highprevalence of bedridden
patients in our study, exceeding 70%. This contrasts
with previous estimates, potentially due to ourinclusion
criteria focusing on patients receiving continuous
HCS for at least one year, thereby capturing more
chronic and severe cases. However, it's concerning
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that less than one-third of these patients had access
to functional or pneumatic beds, which are crucial for
preventing complications like pressure ulcers.

Malnutrition emerged as a significant concern, with a
substantial portion of patients aft risk, often requiring
specialized nufritional support such as percutaneous
endoscopic gastrostomy (PEG) or nasogastric tube
(NG) feeding. Malnutrition can significantly impact
various aspects of patient health, including wound
healing, immune function and overall quality of life.

Chronic  conditions such as neurological and
cardiovascular diseases were prevalent among our
cohort, necessitating ongoing medical management
through HCS. This highlights the importance of
comprehensive care plans that address both acute
medical needs and long-term management strategies,
including regular monitoring and immunization
schedules.

It is important fo note the limitations of our study,
including its refrospective nature and cross-
sectional design, which preclude establishing causal
relationships. Additionally, not all data may have been
fully captured due to the study’s retrospective nature,
impacting the comprehensiveness of our findings.

Conclusion

This study has illuminated the demographic profiles
and medical needs of patients receiving HCS atf a
terfiary hospitalin a semi-rural setting. Patients requiring
intensive monitoring include those with functional bed
dependency, urinary catheter use, pressure ulcers,
diabetes, a history of pulmonary embolism, and those
residing in rural areas. These findings underscore
the necessity for personalized care plans and the
expertise of healthcare professionals in administering
specialized procedures such as wound dressing and
catheterization.

The dissemination of our findings can inform the
development of comprehensive health policies
tailored to address the specific needs identified within
HCS. Implementing digital platforms to document
patient characteristics and risk  profiles holds
considerable promise for enhancing service delivery
and overall quality. Future research endeavors should
explore these digital solutions further to optimize the
effectiveness of HCS.

In conclusion, understanding the dynamic relationship
between patient profiles and service requirements is
pivotal for efficient resource allocation and improved
outcomes in home care settings. This study confributes
valuable insights to ongoing efforts aimed at refining
and expanding HCS, ultimafely enhancing care
delivery for diverse patient populations.

Ethical Approval
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ABSTRACT

Purpose: This study is conducted with the purpose of comparing fourth-year nursing students’ hand
hygiene practices and beliefs with their hand flora. Additionally, we aim to assess the effectiveness
of hand hygiene education in this context.

Material and Methods: This research has been conducted using a pre-test, post-test, and control
group quasi-experimental design. The research was conducted with fourth-grade students studying
at the Nursing Department of a Faculty of Health Sciences in the fall semester of the 2022-2023
academic year. Twenty students who volunteered to participate were included using a simple
random sampling method and were then randomly assigned to experimental and confrol groups.
The Hand Hygiene Application Inventory and the Hand Hygiene Belief Scale administered as pre-
tests. Students underwent tape stripping and swab methods to collect samples for their hand flora
before any interventions. Ten students in the experimental group were given education about
hand hygiene rules by the researchers. A post-test was conducted for the experimental group.
Results: The hand hygiene beliefs and practices of both groups were similar before training. When
the Hand Hygiene Application Inventory and Hand Hygiene Belief Scale scores before and after
the training were examined, an increase was observed in the scale scores after training. In this
study, the microorganisms present in the general hand flora were identified simplistically, and the
changes were observed after hand hygiene education. Furthermore, the study shed light on the
structure of hand flora after education in ferms of microbial load.

Conclusion: It has been experimentally determined that there is a significant decrease in hand
microbiota load and pathogenic groups with hand hygiene education.

Keywords: Hand hygiene, Hand microbiota, Intensive care, Nursing student.

oz

Amag: Bu calisma hemsirelik ddrdincU sinif dgrencilerinin el hijyeni uygulama ve inanglarinin el
florasi ile karsilastinimasi amaciyla yapilmistir. Aynca bu baglamda el hijyeni egitiminin etkinligini
degerlendirmeyi amagliyoruz.

Gereg ve Yontemler: Bu arastirma 6n test, son test ve kontrol gruplu yarn deneysel desen kullanilarak
gerceklestiriimistir. Arastirma, 2022-2023 akademik yill giz déneminde bir Saglik Bilimleri Fakdltesi'nin
Hemisirelik BOIUmU'nde dgrenim géren dérdincU sinif égrencileri ile gergeklestirimistir. Arastrmaya
katilmaya géndllu olan yirmi dgrenci basit rastgele érnekleme yéntemi kullanilarak segilmis ve daha
sonra deney ve konfrol gruplarina rastgele atanmistir. El Hijyeni Uygulama Envanteri ve El Hijyeni
Inang Olcegi &n test olarak uygulanmistir. Ogrencilere herhangi bir midahale dncesinde el florasi
icin drnek foplamak amaciyla bant ¢ikarma ve sirint0 alma ydntemleri uygulanmistir. Deney
grubundaki 10 égrenciye arastirmacilar tarafindan el hijyeni kurallan hakkinda egitim verilmistir.
Deney grubuna son test uygulanmistir.

Bulgular: Her iki grubun el hijyeni inanclarn ve uygulamalarn egitim dncesinde benzerdi. El Hijyeni
Uygulama Envanteri ve El Hijyeni Inan¢ Olcegdi puanlarn egitim éncesi ve sonrasi incelendiginde
egifim sonrasi Slcek puanlannda artis gozlendi. Bu calismada genel el florasinda bulunan
mikroorganizmalar basit bir sekilde tanimlanmis ve el hijyeni egitimi sonrasi degisimler gdzlemlenmistir.
Ayrica ¢alisma, mikrobiyal yik acisindan egitim sonrasi el florasinin yapisina isik tutmaktadir.
Sonug: El hijyeni egitimi ile el mikrobiyota ydkinde ve patojen gruplarda anlamii bir azalma oldugu
deneysel olarak belilenmistir.

Anahtar kelimeler: El hijyeni; el mikrobiyotasi; yogun bakim; hemsirelik dgrencisi.

infections (2) and controlling

In a recent

mortality, and prolonged length of stay (1). The
management of infectious diseases is progressively
becoming more difficult, primarily due to the
emergence of resistance mechanisms in bacteria.
Non-adherence to proper hand hygiene stands as
a paramount factor among the leading causes of
healthcare-associated infections. Emphasizing proper
hand hygiene practices in intensive care units is
highlighted as a crucial measure for managing central

study, it was observed that healthcare professionals
exhibit a higher frequency of transitioning from tasks
involving contamination to those involving cleanliness
during patient care responsibilities. This dynamic has
the potential to elevate the risks of fransmission and
infection (4). Due to the higher likelihood of healthcare
workers transmitting pathogenic microorganisms to
intensive care patients through their hands, addressing
the knowledge and implementatfion gaps in hand
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hygiene practices among the staff is emphasized as
an effective strategy in reducing infection rates (5).

In a study evaluating the hand hygiene practices
of nurses in the hospital, it was found that only 65%
of participants demonstrated proper hand hygiene
compliance (6). To reduce the spread of healthcare-
associated infections, confinuous education s
recommended for intensive care unit staff to induce
behavioral changes in hand washing practices (3). A
study focused on the adherence of neonatal intfensive
care unit nurses to standard infection control measures
and the identification of facilitating factors revealed
that clinical experience and educational qualifications
are fundamental determinants in this regard (7). The
study recommended periodic updates and evidence-
based training related to the subject, highlighting the
significance of staying current in the field (7). It has
been observed that compliance with hand hygiene
can be enhanced up to six months following the
conducted fraining interventions (8). Therefore, it is
recommended that the fraining programs are of high
quality, tailored to the specific goals, and inclusive of
allintensive care staff members (9).

Since nursing students are considered healthcare
workers during their education, they could potentially
serve as vectors for cross-contamination in the hospital
setting (10). Additionally, due to the elevated risk
of exposure to occupational biological hazards, it
is recommended to provide training for students
to enhance their knowledge and compliance
with infection prevention practices (11). Training
interventions have been found to foster positive
aftitudes towards hand hygiene and enhance
awareness (10-12). While studies have determined
that nursing students hold positive beliefs and value
hand hygiene (13), there is also recognition of the
need to improve compliance with hand hygiene (14,
15). The use of hand hygiene training videos has been
observed to increase nursing students’ handwashing
skills and compliance rates (12). However, itisimportant
to note that the outcomes of these studies are based
on students’ self-reports. Therefore, there is a need for
observation-based studies concerning compliance
with hand hygiene (12,13-16,17). As a result, this
approach can enable healthcare workers to provide
care to patientsin a more efficient, effective, and safe
manner (4).

The skin, our largest organ, possesses two distinct
microbiotas: one permanent and one temporary,
both enveloping the body. Human skin provides a
habitat for commensal microbiota while also serving
as a physical barrier to deter the invasion of foreign
pathogens. It is colonized by various microbiotas,
playing a dual role of hosting and repelling potential
intfruders (18).

The microbial load on hands varies considerably
in comparison to other skin areas, with healthcare
workers' hand microbial load reported to be between
3.9x104 and 4.6x106 CFU/cm?2 (19). Different isolation
methods can be employed to determine the
presence of microorganisms in an environment (20,
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21). Sampling through the swab method from clinical
specimens is a widely used approach (22). In a study,
the tape stripping method was compared to the
swab method for collecting live skin bacteria without
compromising the composition of the skin microbiome.
It was demonstrated that the tape stripping method is
comparable to the swab method (23).

The literature does not currently include a study
comparing nursing students’ hand hygiene practices
and beliefs with their hand flora. Therefore, our
research is conducted with the purpose of comparing
fourth-grade nursing students’ hand hygiene practices
and beliefs with their hand flora. Additionally, we aim
to assess the effectiveness of hand hygiene education
in this context.

The hypotheses of the study are as follows:

HO: Hand hygiene training has no effect on hand
microbiota load and pathogenic group amount.

H1: Hand hygiene training reduces hand microbiota
load and pathogenic groups.

Material and Methods
Type of research

This research has been conducted using a pre-test,
post-test, and control group quasi-experimental
design.

Research population and sample

The research was conducted with fourth-grade
students studying in the Nursing Department of a
Faculty of Health Sciences in the fall semester of the
2022-2023 academic year. For the specified academic
year, 20 volunteer students practicing in intensive care
unit within the scope of clinical practice course were
randomly selected by the instructor in charge of the
course. Students were assigned to the experimental
and control groups by using the lottery method.

Implementation of the research

The data of the study was collected between
September and December 2022. Before the
intfervention, studentsin both groups were administered
the Hand Hygiene Application Inventory (HHAI) and
the Hand Hygiene Belief Scale (HHBS) as pre-tests. All
students underwent tape stripping and swab methods
to collect samples for their hand flora before any
intferventions. Ten students in the experimental group
were given education about hand hygiene rules by
the researchers. Ten students in the control group did
not participate in the education. After the education,
the students continued to care for patients in the
intensive care unit. A post-test was conducted for the
experimental group after the education. Subsequent
to application, all students underwent sample
collection using the same methods.

Implementation of hand hygiene education

The content of the hand hygiene education was
designed in alignment with the existing literature.
It encompassed key aspects such as proper
handwashing fechniques, the products utilized during



Hand Hygiene Education and Microbiota - Ozdemir et al.

Genel Tip Dergisi

handwashing, strategies for ensuring effective hand
hygiene, recommended frequency of handwashing,
scenarios necessitating handwashing, potfential
barriers to handwashing, and the appropriate usage
of alcohol-based antisepfics.

The training session took place in the hospital's
designated meeting room and was structured to last
for approximately 45 minutes. The content was tailored
to suit the educational needs of the participants and
was aimed at providing comprehensive insights info
the topics outlined above.

Data collection instruments

Hand Hygiene Application Inventory (HHAI) and
Hand Hygiene Belief Scale (HHBS): The HHAIl is a 14-
item inventory used to assess hand hygiene practices;
whereas the HHBS is a 22-item scale designed to
evaluate beliefs regarding hand hygiene. The Turkish
validity and reliability of these instruments were
established by Karadag et al. in 2016 (24).

Both scales utilize a 5-point Likert scale. Scores for
HHAI range from a minimum of 14 to a maximum of 70
while scores for HHBS range from a minimum of 22 to a
maximum of 110. These instruments were employed to
assess the participants’ hand hygiene practices and
beliefs in the context of the study.

Determining hand flora

To ascertain changes in the hand flora of participating
students who received hand hygiene education and
those who did not, isolation studies were conducted
using swab and fape stripping methods on skin flora.
This allowed for the revelation of the microbial profile.
General and selective culture media were employed
in the isolation process. Nutrient agar served as the
general culture medium while Blood agar and Brain
Heart Infusion (BHI) agar functioned as selective
media.

Nutrient agar is a general-purpose medium suitable
for the growth of various organism groups. Blood
agar is a selective medium employed for the isolation
of Streptococcus pneumoniae, other streptococci,
Bacteriodes, Clostridium and yeast. BHI agar, being
an enriched medium, can be used for the culture of
challenging-to-culture organisms like streptococci,
pneumococci and meningococci. The ufilization
of these media aided in determining the microbial
composition present in the hand flora of the
participants.

Swab Method

Sterile swab sticks were gently rubbed onto the surface
of the hand to collect samples. Subsequently, the
swab stick was cut and placed into a vial containing
Ringer’s solution, where it was left to stand for 30
minutes. Serial dilution was performed using the dilufion
plate method, and 200 pl was taken from each dilufion
to be inoculated onto prepared culture media using
the streak plate method (21).
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Tape Stripping Method

Acrylic adhesive medical permeable tape was
sterilized using ultraviolet radiation and then applied
to the hands of nursing students for a duration of one
minute. Subsequently, using sterile forceps, the tape
was peeled off the skin and, similar to the swab method,
inoculated onto culture media using the dilution plate
method. Following this, the plates were left to incubate
at 30 °C and 37 °C for 24 hours, and the resulting
colony formations were examined for differentiation.
All colonies that had formed as single entities were
subjected to tests for catalase and coagulase enzyme
activities. Based on the test outcomes, the colonies
were grouped into fundamental categories.

Determination of Isolated Bacteria’s Enzyme Activities
Catalase Test

Catalase activity of microorganisms that appeared
as single colonies on isolation plates was determined
using hydrogen peroxide. For this test, S. aureus
was used as a control group. The catalase test is
employed for identifying aerobic bacteria containing
cytochrome with catalase enzyme activity, along with
certain facultative bacteria. A pure single colony of
the microorganism from the solid culture medium was
aseptically transferred onto a glass slide. A few drops
of 3% hydrogen peroxide (H202) were added onto the
colony using a sterile loop. The formation of bubbles
after the reaction was evaluated as a posifive result.

Coagulase Test

Coagulase enzyme, which is involved in plasma
clofting and also possesses deoxyribonuclease
(DNase) characteristics, is widely used for identifying
staphylococci. It is particularly employed to determine
the pathogenicity of staphylococci. In the coagulase
test, S. aureus was used as the control group.

A clean glass slide was prepared, and a pure colony
from the agar plate was suspended in sterile water. A
few drops of fresh sterile human plasma were added
onto the suspension. The clotting status was assessed
affer 3-5 seconds, and the result was determined as
either positive or negative. This test is significant for
evaluating the pathogenicity of staphylococci.

Data Analysis

The research data were analyzed using SPSS 21.0
software package. Descriptive statistics were
presented in ferms of numbers, percentages, means,
and standard deviation values. For comparative
analyses, the Mann-Whitney U test was used for
independent groups, while the dependent t-test was
employed for dependent groups. A significance level
of p<0.05 was considered to determine the statistical
significance of the results.

Ethical Considerations

The research was conducted in accordance with the
Helsinki Declaration. Prior to implementation, approval
was obtained from the Bilecik Seyh Edebali University
Non-Interventional Clinical Research Ethics Committee
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with approval number 7/6 and date 22.11.2022.
Permission for conducting the study at the intensive
care unit where the students practiced was obtained,
and written and verbal consent was obtained from the
participants. The researchers informed the participants
about the research topic, purpose, and process.
Ethical principles were strictly followed throughout the
study.

Resulis

The pre-fraining and post-training results of the HHAI
and HHBS applied to the experimental and control
groups are presented in Table 1. Before ftraining,
the experimental group had a mean HHAI score
of 61.40+4.42 and an HHBS score of 79.30+5.18. The
control group had a mean HHAI score of 64.30+4.16
and an HHBS score of 79.30+16.14 before fraining.
After fraining, the experimental group’s mean HHAI
score was determined as 69.30+0.94, and the HHBS
score was 94.60£5.25. There was no statistically
significant difference in the HHAlI and HHBS scores
before training between the experimental and conftrol
groups (p>0.05). This indicates that the hand hygiene
beliefs and practices of both groups were similar
before fraining. When comparing the pre- and post-

different methods and three different media. For the
samples obtained through the swab method, based
on the results from BHI agar and blood agar media,
no significant differences were observed in the growth
of bacterial colonies before and after contact for
both the experimental and confrol groups (p>0.05).
However, when considering the results from the nutrient
agar media, a significant difference was detected in
the colony counts before and after contact for both
groups (p<0.05). Regarding the samples obtained
through the tape stripping method, no significant
differences were found in colony counts between
the experimental and control groups before contact
for blood agar and nutrient agar media (p>0.05).
However, a significant difference was observed in
colony counts before contact for the BHI agar media
(p<0.05). After contact, significant differencesin colony
counts were observed between the experimental and
control groups for blood agar, BHI agar, and nutrient
agar media (p<0.05). In all media, the experimental
group exhibited significantly lower colony counts
compared to the confrol group (p<0.05).

Table 1. HHAI and HHBS Results for Experimental and Control Groups

Experimental Group

training HHAI and HHBS scores within the experimental (n=10) Cemirell Sy (T=10)
group, a statistically significant increase was observed Mean Stondard Standard  p
in scale scores after training (p<0.05). D DviEiiEn 2
: : Pre-edu- 61.40 4.42 64.30 416 o2l
Isolation to collect samples from the skin flora of  cation : : : : -1.252
both the experimental and confrol group students .
was conducted using the swab and tape stripping  ducation HHAL 6930 0-94
methods. Samples obtained from all students using p 0.005
these two methods were inoculated onto three Z 2G5
different culture media using the dilution plate method.  Preedu pgs 79,59 518 79.30 1614 93
After the incubation period, bacterial colonies that
developed on the plates were examined, and  ducafion HHBS 9460 o2
colony counts were performed. The obtfained results 0.005
are presented in Table 2. In this study, the aim was to £ 52505
determine bacterial groups in the hand flora using two
Table 2. Colony Count Ratios of Samples Obtained Through Swab And Tape Stripping Methods In Different Media
Swab Method
Before contact After contact
Experimental Group Control Group Experimental Group Control Group
Mean+SD Mean+SD ?* Mean+SD Mean+SD Zp*
0.195 0.669
BHI agar 1.2042.25 202.80+419.69 5o 0.80+1.31 219.30£41535 00
0.123 0.609
Blood agar 1.40+3.09 407.10+509.92 S 2.80+6.51 109.50£31326 ey,
) 0.024 0.045
Nutrient agar 3.50£9.68 599.70+515.49 oy 0.20£0.63 304.30£479.58 5o
Tape Stripping Method
Before contact After contact
Experimental Group Control Group Experimental Group Control Group
Mean+SD Mean+SD ; Mean+SD Mean+SD ;
0.003 0.035
BHI agar 1.40+4.08 424.70+495 45 Y 0.90+1.85 307.70£477.26 ot
0.090 0.029
Blood agar 1.10£3.47 308.00+477.52 Y 0 399.60£51588 o
) 0.130 0.029
Nutrient agar 1.00+2.82 299.90+482.42 1514 0.50+1.08 401.10£514.60 2187

*Mann whitney u test
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Table 3. Comparison of sample collection methods for before and after contact media

BHI agar

Before contact Affer contact

Swappping p 0,244
1 -1,165

0,476
-0,713
Stripping

*Mann Whitney u test

Table 4. Enzyme test results of bacteria obtained by swab method

Swab method

Coagulase Test

Blood agar
n (%)
Before contact Experimental Group + 1(10)
- 1(10)
* 8(80)
T 10(100)
Control Group + 1(100)
- 5(50)
* 4(40)
T 10(100)
Blood agar
n (%)
After contact Experimental Group + 1(10)
- 2(20)
* 7(70)
T 10(100)
Control Group A 1(10)
- 3(30)
* 6(60)
T 10(100)
Catalase Test
Blood agar
n (%)
Before contact Experimental Group + 2 (20)
- 2 (20)
* 6 (60)
T 10 (100)
Control Group + 6 (60)
- 1(10)
* 3 (30)
T 10 (100)
Blood agar
n (%)
After contact Experimental Group + 2(20)
- 0
* 8(80)
T 10(100)
Control Group + 4(40)
- 0
* 6(60)
T 10(100)

+: Positive; -: Negative; *: Not determined:; T: Total

480

Blood agar
Before contact

0,234
-1,190

BHI agar

BHI agar

BHI agar

BHI agar

Affer contact

0,859
-0,178

n (%)

0

2(20)
8(80)
10(100)
1(100)
5(50)
4(40)
10(100)

n (%)
3(30)

0

7(70)
10(100)
1(10)
5(50)
4(40)
10(100)

n (%)
5 (50)
1(10)
4 (40)
10 (100)
5 (50)
1(10)
4 (40)
10 (100)

n (%)
3(30)
1(10)
6(60)
10(100)
4(40)

0

6(60)
10(100)

Nutrient agar

Before contact

0,152 0,271
-1,433 -1,101
Nutrient agar
n (%)
+ 1(10)
- 0
* 9(90)
T 10(100)
+ 2(20)
- 6(60)
* 2(20)
T 10(100)
Nutrient agar
n (%)
+ 0
- 0
* 10(100)
T 10(100)
+ 1(10)
- 5(50)
* 4(40)
T 10(100)
Nutrient agar
n (%)
+ 3(30
- 1(10)
* 6(60)
T 10(100)
+ 5(50)
- 0
* 5(50)
T 10(100)
Nutrient agar
n (%)
+ 0
- 0
* 10(100)
T 10(100)
+ 4(40)
- 0
* 6(60)
T 10(100)

Affer contact
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Table 5. Enzyme test results of bacteria obtained by stripping with tape

Stripping Method

Experimental Group
Before contact

Control Group

Experimental Group
After contact

Control Group

Experimental Group
Before contact

Control Group

Experimental Group
After contact

Control Group

+: Positive; -: Negative; *: Not determined; T: Total

The results of the comparison of colony counts
based on sample collection methods and media are
presented in Table 3. When the results obtained from
the tape stripping and swab methods were compared
for both before and after contact conditions, it was
determined that there was no statistically significant
difference in colony counts between the sample
collection methods (p>0.05). This suggests that the
choice of sample collection method did not lead to
significantly different colony counts in terms of culture
media, regardless of whether the samples were
collected before or after contact.

Isolation plates were used to perform catalase and
coagulase enzyme tests on microorganisms that fell
as single colonies. S. aureus was utilized as the control
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Coagulase Test

Blood agar BHI agar Nutrient agar
n (%) n (%) n (%)
+ 0 + 0 + 0
0 - 1(10) - 0
* 10(100) * 9(20) * 10(100)
T 10(100) T 10(100) T 10(100)
+ 2(20) + 0 + 2(20)
4(40) 8(80) 5(50)
* 4(40) * 2(20) * 3(30)
T 10(100) T 10(100) T 10(100)
Blood agar BHI agar Nutrient agar
n (%) n (%) n (%)
+ 0 + 1(10) + 0
0 = 0 = 0
* 10(100) * 9(90) * 10(100)
T 10(100) T 10(100) T 10(100)
+ 1(10) + 1(10) + 1(10)
- 2(20) - 4(40) 6(60)
* 7(70) * 5(50) * 3(30)
T 10(100) T 10(100) T 10(100)
Catalase Test
Blood agar BHI agar Nutrient agar
n (%) n (%) n (%)
+ 1(10) + 1(10) + 2(20)
- 0 - 0 - 0
* 9(90) * 9(90) * 8(80)
T 10(100) T 10(100) T 10(100)
+ 3(30) + 6(60) + 3(30)
0 = 0 1(10)
* 7(70) * 4(40) * 6(60)
T 10(100) T 10(100) T 10(100)
Blood agar BHI agar Nutrient agar
n (%) n (%) n (%)
+ 1(10) + 0 + 2(20)
0 - 0 - 0
* 9(90) * 10(100) * 8(80)
T 10(100) T 10(100) T 10(100)
+ 1(10) + 3(30) + 2(20)
- 1(10) - 1(10) - 2(20)
* 8(80) * 6(60) * 6(60)
T 10(100) T 10(100) T 10(100)

group for these tfests. Isolates with catalase enzyme
activity were considered positive if bubble formation
occurred after the reaction. In the coagulase enzyme
test, results were evaluated as positive or negative
based on whether clofting occurred. The enzyme test
results for bacteria obtained through tape stripping
and swabbing methods in our study are shown in
Table 4 and Table 5. For samples collected using both
methods, the proportion of positive organisms in the
coagulase test ranged from 10% to 80%. Prior to and
after contact, the positivity rate for the experimental
group ranged from 0% to 30%, whereas for the control
group, it was 10% to 80%. Similarly, in the catalase test,
the fotal positivity rate for the experimental group
ranged from 10% to 60%. For the same group, this rate



Hand Hygiene Education and Microbiota - Ozdemir et al.

Genel Tip Dergisi

was 0% to 50% for the confrol group, both before and
after contact. It was observed that the experimental
group receiving the education had lower rates of
microorganisms with enzyme activity.

Discussion

Handwashing is the simplest, most effective, cost-
efficient, and universally applicable method in the
prevention of healthcare-associated infections (25).
In addition to healthcare workers, nursing students
are also among the groups that need to adhere to
infection confrol measures in intensive care units
and other hospital units. The purpose of education
applied to these care providers is to increase their
knowledge, enhance their skills and aftitudes during
healthcare delivery (5). In our study, nursing students’
hand hygiene practices and beliefs were compared
with their hand flora, and the effectiveness of hand
hygiene education was evaluated.

In our study, the average HHAI scores before education
were determined as 61.40+4.42 for the experimental
group and 64.30+4.16 for the control group. In other
studies, the average HHAI scores were reported as
64.67+5.03 by TUreyen and Artan (26), 63.97+6.37 by
Okuroglu et al. (12), 65.90+£5.54 by Alcan and Dolgun
(27), 67.42+4.98 by Artuvan and Cetin (28), 65.26+£5.29
by GuUrlek Kisacik et al. (29), 64.26+5.33 by Bayram
et al. (30), 67.2+3.9 by Caokirli Kozik et al. (31), and
64.9619.09 by Sahbaz and Adana (32). In our study,
the average HHBS scores before education were
found as 79.30+5.18 for the experimental group and
79.30%£16.14 for the conftrol group. In other studies, the
average HHBS scores were reported as 87.50+9.35 by
TUreyen and Artan (26), 84.03+8.28 by Okuroglu et al.
(12), 85.04+8.20 by Alcan and Dolgun (27), 87.34£9.73
by Artuvan and Cetin (28), 86.01£9.08 by Gurlek Kisacik
et al. (29), 76.00£18.76 by Bayram et al. (30), 82.7+8.7
by Cakirl Kozik et al. (31), and 87.29+13.34 by Sahbaz
and Adana (32).

It can be observed that the mentioned studies were
conducted with different healthcare professionals,
in various work seftings, and some involved students
as participants. Our HHAI and HHBS results are in line
with the outcomes of these other studies, and overall,
it's notable that participants’ hand hygiene practices
and beliefs tend to be high or close to high in other
studies as well. Considering the significant increase in
these results after the education provided in our study,
the effectiveness of the education cannot be ignored.

In our study, the HHAI and HHBS results of the
experimental and confrol groups were similar before
the education. This indicates that the groups were
comparable before the intervention. The statistically
significant increase in post-test averages compared
to pre-test averages after the education indicates
that the provided education positively influenced
the hand hygiene practices and beliefs of nursing
stfudents. In a study by Cruz and Bashtawi (10), it was
determined that nursing students had a moderate
level of hand hygiene knowledge. In another study,
it was determined that providing hand hygiene
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education through a booklet and historical hand
hygiene application significantly improved aftitudes
in the experimental group compared to the control
group (33). In an examination of the effect of practical
hand hygiene education provided to auxiliary service
personnel on hand hygiene compliance, it was
reported that the compliance of auxiliary service
personnel working in the operating room significantly
increased (34). In another study, it has been noted
that hand hygiene education for patient relatives
and healthcare workers increased awareness, but
it is emphasized that these educations should be
repeated to keep the topic on the agenda (35). In
studies evaluating educational interventions, positive
outcomes from the education are expected. In our
study, besides the increase in measurement results
after the education, the evaluation of hand flora is
considered as a factor that enhances the quality of
our study. However, it is recommended that similar
frainings should not only target nursing students but
should be periodically repeated for all healthcare
workers fo maintain their effectiveness.

Isolating different microorganisms that can grow
vegetatively in various environments is possible through
isolation methods (20, 21). Molecular methods such
as metagenomic analysis are used to determine the
presence of non-culturable bacteria (36). Sampling
from clinical specimens or surface environments
using the swabbing method is widely used (22). In this
study, the differences between the swabbing method
and the tape-stripping method were investigated.
Additionally, the effectiveness of different media
in bacterial isolation was determined. In samples
collected using the swabbing method, significant
differences in colony counts before and after
contact were observed for the nutrient agar medium
compared to the BHI agar and blood agar media.
Accordingly, it can be inferred that the bacterial
growth in the swabbing method and the nutrient agar
medium was lower in the experimental group before
and after contact, compared to the control group.

In the tape-stripping method, differences were
observed in the samples collected before and
after contact. Before contact, the tape-stripping
method showed significant differences between the
experimental and confrol groups in terms of colony
counts on the BHI agar medium. After contact,
significant differences in colony counts were observed
in all three media. In all media, there was a statistically
significant lower level of bacterial growth in the
experimental group compared to the control group.
As a result of the provided training, we can observe a
reduction in microbial load in the samples collected
from the experimental group after contact.

Swap and tape string methods are simple but effective
invasive methods used for skin isolation. In different
studies on these fechniques, the effectiveness of
the techniques and their advantages have been
compared.Inastudy ontheimportance of the structure
of the swab material used in the swab technique, 15
different swabs consisting of cotfton (5), flocked foam
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(7) and nylon (3) were used (37). The swab sampling
efficiency of these swabs was evaluated and it was
stated that cotton swabs and small foam swalbs were
advantageous in sampling non-absorbent surfaces.
It is thought that the cofton swabs used in our study
provide the desired level of effectiveness because they
are the most suitable material for sampling. In a study
conducted with the tape stripping technique, it was
determined that the structure of the skin was effective
in taking samples (38). In a different study, the washing
process was compared with the band stripping
method in the detection of antimicrobial peptides,
and similar results were obtained in both methods
(39). In the study conducted by Ogai et al. (40),
swabbing and stfripping techniques were compared
with  molecular methods. When next-generation
sequencing results were compared to both sampling
methods, it was determined that the tape scraping
method collected a higher number and wider variety
of live skin bacteria than the swabbing method. When
our results were evaluated, it was determined that the
tape string method generally yielded more bacteria.
However, it has been determined that the medium
used also changes the effectiveness of the method.
For this reason, carrying out isolation studies with the
appropriate method and appropriate medium  will
ensure more effective results.

In a study conducted by Oz et al. (22), they examined
the bacterial composition of hand flora among
healthcare workers, medical students, and patients
along with their accompanying relatives. Similar to
our study, they used biochemical tests to analyze the
bacterial structure of hand flora. The results of their
investigation revealed the presence of coagulase-
negative  staphylococci,  micrococci,  viridans
streptococci, and coryneform bacteria. Furthermore,
they highlighted that the proportion of bacteria not
typically found in normal skin flora was notably high.
It is particularly striking that this rate is higher among
students. In a study conducted by Yayla using swab
samples taken from healthcare workers in the intensive
care unit and from inanimate surfaces within the unit,
blood agar and Eosin-Methylene Blue (EMB) agar
were employed for isolation purposes (41). The results
showed growth in 15 samples, which were determined
to contain Coagulase-Negative Staphylococcus, S.
aureus, E. coli, Proteus spp., and Acinetobacter spp.
This study provides insights into the microbial presence
in the intensive care unit environment, shedding light
on the types of bacteria that can thrive on surfaces
and among healthcare workers in that sefting.

In a study conducted by Mbanga et al. (42), samples
were collected from inanimate surfaces and medical
equipment (58 swab samples) as well as from hand
swabs of healthcare personnel (six swab samples)
within the intfensive care unit. The results revealed the
presence of various bacteria, including E. coli, Klebsiella
spp., S. aureus, Coagulase-Negative Staphylococcus,
and P. aeruginosa, in the samples obtained from
healthcare personnel. This study provides valuable
insights into the microbial composition of both surfaces
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and healthcare workers’ hands within the infensive
care unit sefting. A study conducted with medical
and nursing students in Jordan by Bataineh et al. (43)
collected swab samples from hands, stethoscopes,
and mobile phones. The results revealed that the
highest level of contamination was observed on
hands. Since it was determined that hands were the
most contaminated surface among the sampled
items, this study highlights the importance of hand
hygiene practices among healthcare students and
professionals.

In this study, it was observed that the proportion of
bacteria with coagulase activity in the microorganisms
obtained through the swabbing and tape-stripping
methods in the experimental group was significantly
lower compared to the control group. The coagulase
test is commonly used for the identification of
staphylococci. It is a test particularly utilized to
determine the pathogenicity status of staphylococci.
The significantly lower proportion of pathogenic
staphylococci in the experimental group compared
to the control group suggests a reduction in potential
fransmission rates. This, in furn, is anficipated to
contribute to lower rates of healthcare-associated
infections and consequently improve patient safety.

Catalase enzyme activity is used as a test for the
identification of aerobic bacteria and certain
facultative bacteria. In our study, the aerobic or
facultative nature of bacteria present in the hand
flora was determined. Samples were collected using
both tape-stripping and swabbing methods from the
experimental and confrol groups before and after
contact. A significant presence of catalase-positive
microorganisms was detected in these samples.
However, after contact, there was a decrease in the
proportion of catalase-positive microorganisms. In
addition to biochemical tests that provide a general
identification of microorganisms, the use of molecular
techniques such as metagenomic analysis would offer
a more precise characterization.

In this study, the microorganisms present in the general
hand flora were identified simplistically, and the
changes brought about by hand hygiene education
were observed. Furthermore, the study shed light on
the structure of hand flora after education in terms of
microbial load. The results demonstrated experimental
evidence that hand hygiene education leads to a
reduction in hand microbiota load and a significant
decrease in pathogenic groups. According to these
results, hypothesis H1 is accepted.

Conclusion

In conclusion, reducing hand microbiota hand
hygiene education is critical to preventing healthcare-
associated infections, improving patient safety, and
maintaining a sterile environment, which ultfimately
improves patient outcomes and overall healthcare
quality.

Limitations

The most important limitation of the study is that the
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study was carried out as a TUBITAK student project
within the scope of 2209-A and the identification
studies with molecular methods could not be carried
out due to the budget limitations arising accordingly.
The limited number of the study sample makes the
generalizability of the results difficult. In addition,
long-term results could not be evaluated due to time
constraints. Another limitation is that since the main
hypothesis of the study was to compare the hand flora
of the participants, a post-test was not performed on
the control group.
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ABSTRACT

Objective: Digital technologies help to monitor patients remotely, collect medical data, recognize
the disease and increase awareness through psychoeducation and self-help applications.
However, literature on the utilization of digital technologies among psychiatric patients is scarce.
The aim of this study was fo investigate the prevalence of the use of digital technology in patients
applying to psychiatry outpatient clinic and its distribution according to diagnoses.

Material and Methods: Between September-November 2023, 500 patients who applied to the
Selcuk University Faculty of Medicine Psychiatry Outpatient Clinic and volunteered to participate
were included in the study. After the psychiatric interviews were completed, a questionnaire was
filled out asking about the characteristics of the use of mobile fechnologies, internet, social media
and health applications.

Results: Of the study group, 69.4% were female (n=347) and the mean age was 33.9 (+13.01) years.
The educational status of 50.4% of the participants was university or master's degree. While 96%
of the participants used smartphones, 16% used wearable technology (n=80). Internet usage rate
was 94.8% and social media usage rate was 91%. When 251 people who did not use any health
application but would like to use one were asked which features they would like to have in the
application they would like to use, 78.8% stated that they would like to create an appointment,
67.7% would like an appointment time reminder, 59.7% would like drug side effect query, 55.7%
would like their physician to have access to their health information, and 54.9% would like online
psychotherapy.

Conclusion: The prevalence of smartphone and internet use among patients admitted to psychiatry
is similar fo the national population. There is an unmet need in terms of health applications for the
psychiatric patient group. Considering the desired characteristics of health applications, it should
be taken info account that there are different demands in psychiatric diagnosis groups.

Keywords: Smartphone, Digital technology, Psychiatry, Bipolar disorder, Schizophrenia
fo)4

Amag: Dijital teknolojiler; hastalarnn uzaktan takip edilmesini, tibbi verilerin toplanmasini, psikoegitim
ve kendine yardim uygulamalar ile hastaligin taninmasi ve farkindaligin artmasina yardim
etmektedir. LiteratUrde psikiyatrik hasta popUlasyonunda dijital teknolojilerin kullanimina yénelik
bilgi kisithdir. Bu ¢alismanin amaci, psikiyatri poliklinigine basvuran hastalarda dijital teknoloji
kullaniminin yayginhi@ini ve tanilara gére dagilimini argstirmakfir.

Yontem: EylUl-Kasim 2023 tarihleri arasinda Selcuk Universitesi Tip Fakdltesi Psikiyatri Poliklinigine
basvuran ve katimaya goénilli 500 hasta dahil edildi. Hastalara psikiyatrik gdrUsmelerinin
tamamlanmasinin ardindan mobil teknolojiler, internet, sosyal medya, saglik uygulamalar kullanim
ozelliklerinin soruldugu bir anket dolduruldu.

Bulgular: Calisma grubunun %69,4'0 kadin (n=347) ve yas ortalamasi 33,9 (£13,01) idi. Katilimcilarin
%50,4'0Un0UNn egitim durumu Universite veya yuUksek lisans idi. Kafilimcilann %96’si akilli telefon
kullanmaktayken %16'si giyilebilir teknoloji (n=80) kullanmaktaydi. Internet kullanim orani %94,8
sosyal medya kullanim orani %91 idi. Herhangi bir saglik uygulamasi kullanmayan ancak kullanmak
isteyen 251 kisiye kullanmak istedikleri uygulamada hangi dzelliklerin olmasiniistedikleri soruldugunda
%78,8'i randevu olusturmak, %67,7'si randevu saati hatirlaticisi, %59,7'si ilac yan etki sorgulamasi,
%55,7'si hekiminin kendi saglik bilgilerine erisebilmesi, %54,9'u ¢evrimici psikoterapi &zelliklerinin
olmasini istedigini belirtti.

Sonug: Psikiyafriye basvuran hastalar arasinda akilli telefon ve infernet kullanim yayginhigr Glke
populasyonuyla benzerlik géstermektedir. Psikiyatrik hasta grubu icin saglik uygulamalan agisindan
karslanmamis bir ihtiyac séz konusudur. Saglik uygulamalarnnda bulunmasi istenen &zelliklere
bakildiginda psikiyatrik tani gruplarinda farkl taleplerin oldugu dikkate alinmalidir.

Anahtar kelimeler: akilll telefon, dijital teknoloji, psikiyatri, bipolar bozukluk, sizofreni

digital the Coronavirus Disease 2019 (COVID-19) pandemic

technologies and their accessibility by the society,
the use of digital products such as smartphones,
computers and tablets that can access the internet
has become widespread worldwide. With the
widespread use of wearable technologies that can
provide measurements such as heart rate, blood
pressure, sleep cycle, digital technologies and digital
health applications are manifested everywhere
in the field of health, including psychiatry (1). The
remote continuation of healthcare services during

has increased interest in this field. As a matter of fact,
the budget allocated to digital health technologies
in the United States of America (USA) was almost
doubled in 2020 compared o 2019, and exceeded
14.7 billion dollars in the first half of 2021 (2). There are
more than 350,000 health apps available for mobile
use on digital platforms. More than 10,000 of these are
specific applications related to mental health (2) and
their number is increasing rapidly in response to the
ever-increasing demand (3). E-Nabiz is a public, digital
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health application supported by the Ministry of Health
of the Republic of Turkiye. It is an application where
health information produced on behalf of the person
can be managed and medical information can be
accessed from a single place, regardless of where the
examination, tests and freatments are performed. All
this emphasizes the growing demand in this field and
the importance of the subject.

The lack of objective measurement in psychiatry
causes many difficulties. Clinical follow-ups for
diagnosis and routine follow-ups usually consist of
cross-sectional symptom assessments based on self-
reports, which have various limitations due to recall
difficulties, bias and misinterpretation (4). There is an
inability to monitor changes in mood, cognition and
behavior. Therefore, more effective strategies for
the clinical management of diseases are required.
Advances in digital technologies may offer potential
solutions to the above challenges (5).

Today, digital technologies are used in psychiatry for
various purposes such as follow-up, freatment and
monitoring (5). The widespread use of smartphones,
many sensors on them, and the fact that people
carry them every day and for most of the day make
these devices ideal for digital healthcare and digital
phenotyping (6). Many mobile applications specific
to the diagnoses of depressive disorder (DD), anxiety
disorder (AD), bipolar disorder (BD), psychotic disorder
(PD), insomnia disorder, eating disorders and substance
use disorders have been launched (7). Through these
applications, it is aimed that patients can receive
information about their diseases, remind appointments
and medication, and receive the necessary
therapeutic support from mental health professionals
by providing remote access if necessary (8). Studies
have also shown that personal data obtained from
smartphones and wearable technologies can be used
effectively in the early diagnosis of mental illnesses
before exacerbations and in the follow-up process
(2.10). Inrecent years, the increasing knowledge in this
field suggests that digital phenotyping can be done
by analyzing the behavioral patterns of the person
and other data obtained, and that the perspective in
the field of psychiatry can be further expanded thanks
to digital phenotyping (11).

Determining the prevalence of individuals’ technology
use plays an important role in the process of fransition
to utilizing digital applications. Determining the
frequency of digital use and wilingness fo use
applications is the first step to identify unmet needs.
Looking at the statistics on digitalization, it has been
reported that 86.11% of the world population owns a
smartphone and 65.7% use the internet (12,13). In our
country, according to August 2023 Turkish Staftistical
Institute (TURKSTAT) data, 95.5% of the country’s
population owns a smartphone while 87.1% reported
using the internet (14).

Studies conductedin different countries on smartphone
and internet use by psychiatric patients indicate that
the rates are close to the world population rates (15). In
a study conducted in patients with chronic psychiatric
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iliness, it was reported that the rate of smartphone use
was 60% (16).In astudy of inpatientsin the USA, the rate
of health-related app use was reported as 25% and
60% of participants reported a desire to use a health
app (15). To the best of our knowledge, there is only
one study in TUrkiye investigating the prevalence of the
use of digital technologies among psychiatric patients
(17). In this study, which included 300 participants
admitted to outpatient psychiatry outpatient clinics in
2021, 91.4% of the participants used smartphones and
93.3% had internet access (17). At the same time, the
rate of using any health application was 35%, and the
rate of those who conducted research on disease and
health-related issues over the phone was 79% (17).
However, no data was provided by diagnostic groups.

Our aims in this study are as follows; to determine the
level of using smartphone, wearable technology,
internet, social media and health application, to
evaluate the desire to use a health application and
the level of expectation from the application, to
compare the data according to diagnostic groups in
outpatients admitted to psychiatry outpatient clinic.

Material and Methods

Patients between the ages of 18-65 years with any
psychiatric diagnosis, who were currently receiving
freatment and only clinically in remission were
included in this study. Patients under the influence
of alcohol and drugs, mental retardation, autism
spectrum disorder and chronic neurological comorbid
disease (such as dementia, previous cerebrovascular
accident, epilepsy) were excluded.

Between September and November 2023, 760
patients who applied to the Psychiatry outpatient
clinic of Selcuk University Medical Faculty Hospital
(XUTF) were invited to the study. Two hundred people
who did not meet the inclusion criteria or refused tfo
participate in the study were excluded from the study.
Also, 60 people were not included in the analysis
due to missing data. The final 500 participants who
agreed to participate in the study were administered
a data collection form including sociodemographic
and clinical characteristics, use of social media and
related technologies and their opinions on their use
by their physicians before their routine outpatient
examinations.

Statistical Analysis

In the evaluation of the data, mean and standard
deviation were used for confinuous variables and
frequency tables were used for qualitative data. Chi-
square fest was used to investigate the relationship
between qualitative data. Differences between
continuous variables, t-test and their nonparametric
equivalents were used. Stafistical analyses were
performed with SPSS 23 package program. Statistical
significance was set at p <0.05.

Results

In our study, 69.4% of the participants were female
(n=347) and the mean age was 33.9 (£13.01) years.
Half of the participants had university or master’s
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Table 1. Sociodemographic Data of Patients

Age (years)
Gender/Female

Education Status
llliterate/primary education
High school

University / Master's Degree
Employment status

Not working/Unemployed
Working

Retired

Housewife

Diagnosis Distribution
Anxiety Disorders
Depressive Disorders
Bipolar Disorders

Trauma Related Disorders

Neurodevelopmental Disorders

Psychotic Disorders

Obsessive-Compulsive Disorders

Others

Smartphone Usage / Yes

Use of Wearable Technology / Yes

Internet Usage / Yes
Social Media Use / Yes
E- Nabiz Use / Yes

Use of health applications other than E-Nabiz/ Yes

If not using:Would he/she like fo use a health app? / Yes

Table 2. Distribution of Sociodemographic Data According to Diagnoses

e (e (GFZQ%(T;] E:ggw;:)mstofus (Employed / Retired / fc?f?cfr?(ﬁ/oer;[r)s?-
AD 35.72 (£14.0) 71.6% (n=141) 27.4% (n=56) / 5.1% (n=10) / 27.4 %(n=54)  11.3 (£5.0)
DD 32.37 (£12.2) 75.5% (n=111) 34% (n=50) / 4.8% (n=7) / 20.4 %(n=30) 11.6 (+4.0)
BD 37.67 (£12.7) 60.9% (n=28)  39.1% (n=18) / 10.9 % (n=5) /17.4 %(n=8) 12.3 (+5.3)
TRD 30.00 (£15.8) 65.2% (n=15)  30.4% (n=7) / 13% (n=3) / %17.4 (n=4) 10.7 (+4.4)
ND 2200 (£4.7)  68.4% (n=13)  52.6%(n=10) / 0% (n=0) / 0% (n=0) 153 (+1.8)
PD 35.50 (£11.0) 31.3% (n=5)  25% (n=4) / 6.3% (n=1) / 6.3% (n=1) 10.9 (+4.9)
ocD 2300 (£6.6)  73.3% (n=11)  13.3% (n=2) / 0%(n=0) / 13.3% (n=2) 13.6 (+3.8)
Others  33.81 (£10.3) 62.2% (n=23)  27%(n=10) / 5.4% (n=2) / 32.4% (n=12) 10.7 (+5.3)

Mean, SD

N%

N%
N%
N%

N%
N%
N%
N%

N%
N%
N%
N%
N%
N%
N%
N%

N%
N%
N%
N%
N%
N%
N%

Comorbidity

35% (n=69)
29.9% (n=44)
39.1% (n=18)
30.4% (n=7)
5.3% (n=1)
12.5% (n=2)
13.3% (n=2)
37.8% (n=14)

Smoking

29.4% (n=58)
29.9% (n=44)
34.8% (n=16)
30.4% (n=7)
15.8% (n=3)
31.3% (n=5)
6.7% (n=1)
37.8% (n=14)

33.9.£13.01
347. 69.4%

131.26.2%
117.23.4%
252. 50.4%

204. 40.8%
157.31.4%
28.5.6%

111.22.2%

197.39.4%
147.29.4%
46.2.9%
23. 4.6%
19.3.8%
16.3.2%
15.3%
37.7.4%

480. 96%
80, 16%
474,94.8%
455.91%
396.79.2%
93.18.6%
251.61.7%

Alcohol Use Sulssigmes
Use

8.6% (n=17)  4.1% (n=8)

8.8% (N=13)  3.4% (n=5)
152% (n=7) 0% (n=0)
13% (n=3) 43% (n=1)
158% (n=3)  5.3% (n=1)
0% (n=0) 0% (n=0)
67%(n=1) 0% (n=0)

21.6% (n=8)  10.9% (n=4)

AD: Anxiety Disorders; DD: Depression Disorders; BD: Bipolar Disorders; TRD: Trauma Related Disorders; NDD: Neurodevelopmental Disorders; PD:
Psychotic Disorders; OCD: Obsessive-Compulsive Disorders

Table 3. Distribution of Data on Technology Use According to Diagnoses

Smartphone

Usage
AD 97.5% (n=192)
DD 94.6% (n=139)
BD 93.5% (n=43)
TRD 100% (n=23)
NRD 100% (n=19)
PD 93.8% (n=15)
OoCD 100% (n=15)
Ofthers 91.9% (n=34)

Wearable Techno-
logy Usage

15.2 % (n=30)

17 % (n=25)

10.9 % (n=5)

8.7% (n=2)

26.3% (n=5)

6.3% (n=1)

13.3% (n=2)

27% (n=10)

Internet Usage

94.4% (n=186)
95.9% (n=141)
89.1% (n=41)
100% (n=23)
100% (n=19)
93.8% (n=15)
100% (n=15)
89.2% (n=33)

Social Media Usage

91.9% (n=181)
93.9% (n=138)
78.3% (n=36)
100% (n=23)
89.5% (n=17)
87.5% (n=14)
93.3% (n=14)
86.5% (n=32)

E-Nabiz Usage

80.2% (n=158)
77.6% (n=114)
80.4% (n=37)
78.3% (n=18)
94.7% (n=18)
68.8% (n=11)
80% (n=12)
75.7% (n=28)

Health Application

If not using: Would

Usage Other than  like to use a health
E-Nabiz application / Yes
21.3% (n=42) 58.7 % (n=91)
16.3% (n=24) 64.2% (n=79)

19.6% (n=9) 75.7% (n=28)
21.7% (n=5) 38.9% (n=7)

31.6% (n=6) 69.2% (n=9)

0% (n=0) 56.3% (n=9)

20% (n=3) 66.7% (n=8)

10.8% (n=4) 60.6% (n=20)

AD: Anxiety Disorders; DD: Depression Disorders; BD: Bipolar Disorders; TRD: Trauma Related Disorders; NDD: Neurodevelopmental Disorders; PD:
Psychotic Disorders; OCD: Obsessive-Compulsive Disorders
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degree (50.4%, n=252) and 40.8% (n=204) were not
working/unemployed. The majority of the participants
were AD and DD patients (39.4%, n=197; 29.4%, n=147).
Sociodemographic data and diagnosis distributions
are summarised in Table 1.

Almost all of the participants used smartphones (96%,
n=480) and 16% (n=80) of them also used wearable
technology (smartwatch, etc.). Internet and any
social media programme usage rates were also quite
high (94.8%, n=474; 91%, n=455). While 79.2% (n=396)
of the participants were using e-Nabiz, only 18.6%
(n=93) were using a health application other than
e-Nabiz. When 81.4% (n=407) who did not use a health
application were asked whether they would like to use
a health application, 61.7% (n=251) stated that they
would like fo use one (Table 1). When the e-Nabiz users
were asked for which purposes they used e-Nabiz; 73%
(n=289) stated that they used it fo control tests and
examinations, 48.2% (n=191) stated that they used it to
make an appointment at the haspital.

Sociodemographic data according fo diagnoses
are presented in Table 2. Data on smarfphone use,
wearable fechnology use, infernet use, social media
use, use of e-Nabiz application, use of a health
application other than e-Nabiz, and whether those
who do not use a health application would like to
use a health application according fo diagnoses are
presented in Table 3.

When 251 people who did not use any health
application but would like to use one were asked
which features they would like fo have in the
application, 78.8% (n=198) responded that they would
like to use it to make an appointment, 67.7% (n=170)
to be reminded of appointment times, 59.7% (n=150)
to question drug side effect, 55.7% (n=140) to access
to his/her own health information by his/her doctor
and 54.9% (n=138) stated that they would like to have
online psychotherapy features.

When 37 BD and PD patients who did not use any
health application but would like fo use it were asked
about the features they would like to have in the health
application; 75.6% (n=28) responded that they would
like to use it fo make an appointment, 64.8% (n=24)
to question drug side effect (n=24), 62.1% (n=23) for
mood tracking, and 62.1% (n=23) stated that they
would like to have online meeting features with their
doctor.

When those who would like fo have online
psychotherapy feature in the health application were
categorised according to diagnostic groups, 71.4%
(n=11) were trauma-related disorders, 62.0% (n=49)
depressive disorders and 56.0% (n=51) were anxiety
disorders.

Discussion

With the increase in digital technologies and the use
of artificial inteligence in most areas of life, there
are opinions that digital psychiatry applications will
be used more frequently in psychiatric practices,
especially in clinical practice such as diagnosis,
treatment and follow-up. However, in order for these
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and similar technological developments to be used
widely, the existing conditions should be open and
ready for this development. The most important of
these is to determine the interest of patients receiving
psychiatry services towards digital technology, the
reasons for using fechnology and their prevalence.

In this study, in which we sought answers to these
questions, 96% of the participants used smartphones
and 16% used wearable technology. The smartphone
usage rates of our study group were above the world
average (86.11%) (12, 13) and close to the Turkish
average (95.5%) announced by TURKSTAT in August
2023 (14). In our study, internet usage rate was 94.8%
and social media usage rate was 21%. Internet usage
rate was significantly above the world average
(65.7%) and above the average in TUrkiye (87.1%). In
the literature, data on the prevalence of technology
use according to psychiatric diagnosis distribution are
limited. In astudy conductedin 2021 on 300 outpatients
admitted to the psychiatry clinic at Akdeniz University,
the rate of smartphone use was 91.4% and internet
accesswas 93.3%, similar to our findings in our study (17).
One of the reasons for the higher rates of smartphone
and internet use in the psychiatric patient population
compared to the general population may be that
smartphone addiction, which is considered one of
the behavioural addictions, frequently accompanies
psychiatric diagnoses (18-20). It may also be due to
the fact that patients with chronic psychiatric iliness
have lower social functionality and meet their needs in
this area through online platforms (21). Finally, this may
be related to the fact that the sample of our study
consisted of a relatfively young population (mean
age 33.9 years (£13.01)) and was conducted with a
limited sample. The rate of smartphone use is above
90% and the rate of internet use is above 89% in all
diagnostic groups shows that the psychiatric patient
population uses digital technologies at a similar level
to the general population and that digital options can
be used in the follow-up and treatment processes of
these patients.

E-Nabiz, which is widely used as a health application
in our country, was also used at a high rate (79.2%)
in our sample. The rate of participants using a health
application other than E-Nabiz is 18.6%. In a study
conducted in 2019, e-Nabiz usage ratfe in the general
population was reported as 47.9% (22), while in 2022,
according fo Siemens Healthineers Turkiye's Health
Literacy Research Report (23), this rate was reported
as 86%. These rates show that the prevalence of the
use of digital applications has increased over the years
and that the psychiatric patient population has kept
pace with digital developments. When the patients
who did not use any health application (other than
e-Nabiz) but wanted to use it were analysed, it was
observed that the rates were the highest in BD and PD
patients (75.7%, 56.3%). The high rate of individuals with
chronic psychiatric illnesses stating that they would like
to use a health application indicates the existence of
unmet needs in this area.

When the desired features of the application are
analyzed, it is seen that appointment creation and
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drug side effect query are the most demanded
features while the demand for some features varies
according to the diagnostic groups. While the online
psychotherapy feature was more prominent in the
diagnostic groups of TRD, DD, AD, the features of mood
fracking and online consultation with the physician
were more prominentin BD and PD patients. Individuals
with chronic psychiatric iliness have fewer hospital
admissions, including primary health care services,
primarily due to stigmatisation, and fewer physician
admissions due to the frequently encountered
complaint of reluctance reveals the importance of
telepsychiatry practices in this patient group that
requires regular follow-up and treatment (8). These
findings indicate that psychiatric diagnostic groups
and their needs should be taken intfo consideration in
health practices developed for psychiatric patients.

Limitations

Our study has various limitations, the first limitation is
that the study is a cross-sectional study. In today’s world
where the use of technology is increasing rapidly, the
rates we have determined in our study will change
day by day. Therefore, as fime passes, the data
presented in the study will lose its validity. The second
limitation is that the maijority of our sample consists of
individuals with a university or master’'s degree, which
may be a bias. The third limitation is that an objective
measurement fool was not used. The fourth limitation is
that a high proportion of the participants (69.4%) were
women. Lastly, the number of participants diagnosed
with TRD, NDD, PD and OCD was low. There is a need
for further studies by scaling in larger sample groups.

Conclusion

The prevalence of smartphone and internet use
among patients admitted to psychiatry is similar to the
natfional population. There is an unmet need in terms
of health practices for the psychiatric patient group.
It should be taken into consideration that there are
different demands according to psychiatric diagnosis
groups for the features that health practices will
contain.
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ABSTRACT

Objective: This study investigated how protective factors, stress, and anxiety levels affected the
resilience of healthcare workers (HCWs) during the COVID-19 pandemic. Specific aims included
examining whether HCW resilience levels varied significantly according fo demographic variables.
Methods: A tofal of 303 HCWs from two training and research hospitals completed the survey. The
Protective Factors for Resilience Scale (PFRS), The Stress and Anxiety to Viral Epidemics-9 ltems
Scale, and Brief Resilience Scale were used as data collection tools. Confirmatory factor analysis,
reliability analyses, construct validity analysis, discriminant validity analysis, structural equation
modeling, t-test and ANOVA were conducted respectively.

Results: Only the impact of the individual sub-factor of PFRS on the resilience level of HCWs was
positive and significant (b=.847, 1= 8.670, p<.001); stress and anxiety levels of HCWs to viral epidemics
on their resilience level were both insignificant (b= .039, t=-.468, p=.640; b= .095, t=1.073, p=.283).
The resilience level of HCWs who were male (M=4.53, SD=.55), married (M=4.50, SD=.55), had high
school graduates (M=4.87, SD=.27), had 31 years and above experience (M=5.00, SD=.00), had
children (M=4.54, SD=. 53), and exercised 2-3 days a week (M=4.54, SD=.46) had significantly higher
levels of resilience.

Conclusion: This study pointed out that individual protective factors (such as healthy skills and
abilities) positively affect the resilience of HCWs and play a crucial for the mental health of HCWs.
HCWs who were male, married, low educated, more experienced, had children and doing sports
2-3 days a week had significantly higher resilience.

Keywords: Resilience, Stress, Anxiety, Protective Factors, Healthcare Workers, Pandemics
fo)4

Amag: Bu ¢alisma, koruyucu faktorlerin, stres ve kaygi dUzeylerinin COVID-19 salgini boyunca saglik
calisanlannin psikolojik dayaniklilik dizeylerini nasil etkiledigini arastirmistir. Ozel amaglar arasinda,
saglk c¢alisanlannin  psikolojik dayanikliiklannin - demografik degiskenlere gdére anlamii farkliik
gbsterip gostermediginin incelenmesi de yer almaktadir.

Gere¢ ve Yontem: lki editim ve arastrma hastanesinden toplam 303 saglik calisani anketi
tamamlamistir. Veri toplama araglar olarak Psikolojik Dayaniklilik icin Koruyucu Faktérler Olcedi,
Viral Salginlara Karsi Stres ve Kaygl Olcegdi ve Kisa Dayanikliik Olgegi kullanimustir. Sirastyla
dogrulayici faktér analizi, gbvenilirlik analizleri, yapi gecerliligi analizi, ayiricr gecerlilik analizi, yapisal
esitlik modellemesi, t-testi ve ANOVA yapilmistir. .

Bulgular: Psikolojik Dayaniklilik icin Koruyucu Faktérler Olgegi'nin sadece Bireysel alf faktérinin
saglk c¢alisanlannin psikolojik dayaniklik dUzeyi Uzerindeki etkisi pozitif ve anlamlidir (b=.847,
t= 8.670, p<.001); saglk calsanlarnin viral salginlara karsi stres ve kaygr dizeylerinin psikolojik
dayanikllik dUzeyleri Uzerindeki eftkisi ise anlamsiz bulunmustur (b= .039, t=-.468, p=.640; b= .095,
1=1.073, p=.283). Erkek (M=4.53, SD=.55), evli (M=4.50, SD=.55), lise mezunu (M=4.87, SD=.27), 31
yil ve Uzeri deneyime sahip (M=5.00, SD=.00), cocuk sahibi (M=4.54, SD=. 53) ve haftada 2-3 gin
egzersiz yapan (M=4.54, SD=.46) sagdlk ¢alisanlannin dayanikliik dizeyleri anlamli derecede daha
yUksek ¢ikmigtir.

Sonug: Bu calisma, bireysel koruyucu faktorlerin (saglikll beceriler ve yetenekler gibi) saglik
calisanlannin psikolojik dayanikliigini olumlu yénde etkiledigini ve saglik calisanlarinin psikolojik
saghigi i¢in dnemli bir rol oynadigini gdstermistir. Erkek, evli, dUstk egitimli, daha deneyimli, gocuk
sahibi ve haftada 2-3 gin spor yapan saglk ¢alisanlannin psikolojik dayanikliliklar ise anlamii
dUzeyde daha yUksektir.

Anahtar Kelimeler: Psikolojik dayaniklilik, Stres, Anksiyete, Koruyucu Faktérler, Saglik Calisanlari,
Pandemi

Viral epidemics adversely affect people from different ways similar to the rest of the population (3), and with

countries and socioeconomic groups. In addition their increased care workloads, they were among the
most exposed to the impacts of the pandemic.

During the COVID-19 pandemic, HCWs had to maintain
their psychological well-being while working actively.
Working on the health front-line triggered anxiety and
depression in HCWs, and the uncertain course of the
virus, the increasing number of deaths, long working
hours and fatigue became significant stressors for

to economic and physical challenges, people
may experience fear of infection, social isolation,
uncertainty and grief (1). According to a systematic
review, most populations experienced relatively high
rates of anxiety, stress, post-fraumatic stress disorder,
depression and psychological distress symptoms
during the COVID-19 pandemic (2). Health care
workers (HCWs) were also affected psychologically in
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HCWs (4). HCWs also had to manage the risk of virus
exposure, increased workloads, changing practice
environments, fear of bringing the virus fo the home,
and insufficient resting time (5). Thus, the challenges
caused by the COVID-19 pandemic highlight the vital
need to better understand the dynamics of resilience
among HCWs.

Psychological resilience has various definitions from
different perspectives, including ‘the process of
and capacity for successful adaptation despite
challenging or threatening circumstances’ (6),
‘the personal qualities that enable one to thrive
in the face of adversity'(7), ‘a dynamic process
encompassing positive adaptation within the context
of significant adversity’ (8) and ‘protective factors
which modify, improve or alter a person’s response
to some environmental hazard that predisposes to a
maladaptive outcome’ (?) — which share a core idea
of being able to cope with a crisis both cognitively
and emotionally.

Resilience served as a protective factor against the
negative impacts of COVID-19 on the mental health
of HCWs, such as incapacitating levels of depression,
anxiety andstress (10). Social support and spirituality are
crucial coping factors that increase resilience. Previous
research has suggested HCWs' resilience is influenced
by factors such as age, gender and profession, and
beftter resilience is associated with better health status,
self-care, and peer support (11). Understanding how
HCWs cope with challenges such as pandemics and
the factors that improve their resilience is crucial for
developing effective support systems. The present
study, thus, focuses on the relationship between HCWs
resilience and the protective factors, stress and anxiety
during the COVID-19 pandemic.

The aim of this study was fo analyze the effect of
protective factors (personal, family, peer dimensions)
on the resilience of HCWs and their stress and anxiety
levels to the viral epidemic on their resilience during
the COVID-19 pandemic. The secondary objective
of the study was to investigate whether there was a
significant difference in the resilience level of HCWs
according fo the following variables: a) gender, b)
age, ¢) working years, d) marital status, e) education
level, f) occupation, g) having children, h) doing
physical activity, and i) doing meditation and/or
religious practices. Based on the study objectives and
related literature, the following research questions
were tested:

Q1 - Do protective factors for resiience a) individual,
b) peer, and c) family have a positive and significant
impact on the resilience levels of HCWs?

Q2 - Do the stress and anxiety levels of HCWs related
to the viral epidemic a) subfactor 1-(F1) b) subfactor
2-(F2) have a negative and significant impact on the
resilience levels of HCWs?

Q3 - Is there a significant difference in the resilience
levels of HCWs according to their a) gender, b) age,
c) working years, d) marital status, €) education level,
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f) occupation, g) children, h) physical activity and i)
meditation and/or religious practice?

Materials and Methods
Study Model

This quantitative, one-sample, descriptive, and
cross-sectional study was conducted in line with the
principles of the Declaration of Helsinki. Approval was
granted by the Ethics Committee of Giresun University
on 09.3.2022 (Decision No. E-50288587-050.01.04-
80432) and informed consent was obtained from all
participants included in the study.

Participants

The research population consisted of healthcare
professionals serving in two hospitals, “The Training and
Research Hospital” and “The Maternity and Children
Training and Research Hospital”. The research
sample was formed using a simple random sampling
method, and dafa were collected using face-to-
face administered survey questionnaires between
March 15 and May 20, 2022. The inclusion criteria for
the participants to be included in the study were;
being a healthcare professional, being over 18 years
of age, and participate in the study voluntarily. After
removing incomplete forms, 303 HCWs remained in
the research sample. Although opinions on the ideal
sample size vary, it is generally agreed upon that the
rule of thumb should include ten participants for each
research item (12-13). Based on the 30 research items,
it was concluded that the sampile size in this study was
sufficient.

Data Collection Tools

The questionnaire constructed for the study first asked
for demographic information: age, gender, marital
status, education level, occupation, experience,
children, physical activity (sports), and meditation/
prayer. Participants then completed the following
scales:

e Protective Factors for Resilience Scale (PFRS): The
original scale was developed by Harms, Pooley, &
Cohen (14) and its Turkish validity and reliability study
was reported by Tanko et al. (15). The scale consists
of three 5-item dimensions (individual, peer and family
dimensions) with a 7-point Likert response format. It
has good fit values (x2/sd= 1.99; p <.001; CFI=.98; NNFI
= .97; SRMR = .053; RMSEA = .062) and a high alpha
reliability coefficient (0.93).

¢ The Stress and Anxiety to Viral Epidemics-9 Items
Scale (SAVE-9): This scale was originally developed by
Chung et al. (16), and a Turkish validity and reliability
study was also reported by Uzun et al. (17). The scale
consists of 9 items and two dimensions in fotal, with six
items (1, 2, 3, 4, 5, and 8) in the first dimension and 3
items (6,7,9) in the second dimension. A 5-point Likert
response format was used. In the validity analysis, it
was reported to have good fit values (TLI = 0.98, CF
= 0.99, RMSEA = 0.04) and acceptable alpha internal
consistency reliability (0.77).
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¢ Brief Resilience Scale (BRS): The original scale was
developed by Smith et al. (18) and its Turkish reliability
validation study reported by Dogan T.(19) uses a
5-point Likert response format and consists of 6 items.
ltems 2, 4, and 6 were reverse coded. High scores
indicate high psychological resilience. The internal
consistency coefficient was high (0.83).

Data Analysis

IBM SPSS 26.0 and IBM SPSS Amos 22 were used for
the analyses. First, descriptive statistics (frequency
and percentage values) were used to defermine
the descriptive characteristics of the sample. For the
normality test, the skewness and kurtosis values of the
variables were examined, and it was observed that
these values ranged from -1.848 to .611 for skewness,
which were within the acceptable range of -+2 (20),
and for kurtosis ranged from -.851 to 3.127, which
were appropriate in range (21). It was concluded
that parametric stafistics could be used for the
analyses. Confirmatory Factor Analysis (CFA) was
used fo assess the compatibility of the scales with the
research datfa. The Cronbach Alpha and Composite
Reliability were used for construct reliability. Construct
validity was measured using both convergent validity
(AVE values) and discriminant validity (Fornell-Larcker
Criterion). Finally, path analysis, t-test, and ANOVA
(Tukey and Dunnett’s T3 for the Post-Hoc analyses)
were conducted. A significance level of p < 0.05 was
considered stafistically significant.

Resulis

The demographic characteristics of the participants
are presented in Table 1. According to the results, most
of them were female (67%), aged between 18 and 30
(58%). single (60%), had a bachelor’s or higher degree
(64%), and the majority of them were nurses (42%) and
had experience between 1 and 10 years (77%).

CFA was used to evaluate the study model, and
assessing goodness-of-fit indices is the first step in CFA
(22). In the CFA analysis, because of low loadings
(< 0.50, Hair et al. (23)), item 6 from the PFRS, item 6
from the SAVE-9, and items 3 and 4 from the BRS were
omitted. The obtained model fitindices were as follows:
X2(279) =762.702 (p<0.001), x2/df= 2.605, RMSEA=0.073
(p<0.05), CFI=0.904, TLI=0.889, SRMR=0.060 and these
values are within the recommended values (20, 22, 24).
On the basis of these results, it is possible to conclude
that CFA met the goodness-of-fit criterion.

Construct reliability assessment determines how well
a variable or combination of variables measures
what is supposed to be measured (25). To assess the
construct reliability of the model, Cronbach’s Alpha
and Composite Reliability (CR) were calculated. Both
Cronbach’s Alpha values, which ranged from 0.745
fo 0.907, and CR values between 0.767 and 0.904
were over the 0.70 limit (26). As a result, the construct
reliability for each research construct was obtained
(Table 2).

Construct validity assesses how effectively the items
selected for the construct measure the construct.
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Constfruct validity is determined by two types of
validities: convergent and discriminant. Convergent
validity is the extent to which many measures of a
concept that need to be connected in theory are
related in practice (27). By doing so, the multiple-
item structures are guaranteed o be unidimensional,
and any unreliable indications are removed (28).
Average Variance Exiracted (AVE) was used fo
evaluate convergent validity. Because the relevant
latent variable accounts for over half of the variance
in belonging indicators, an AVE greater than 0.50
offers empirical support for convergent validity (29).
Each construct of the model has AVE values higher
than 0.50, indicating appropriate convergent validity
(Table 2).

Table 1. Characteristics of the participants

Variables (n=303) Frequency Percentage
(n) (%)
Gender
Female 204 67.3%
Male 99 32.7%
Age
18-30 175 57.8%
31-40 88 29 %
41-50 34 11.2%
51 and above [ 2%
Marital Status
Single 181 59.7 %
Married 122 40.3 %
Education level
High school 30 10%
Undergraduate 78 25.7 %
Bachelor’s degree 157 51.8%
Post-graduate 38 12.5%
Profession
Doctor 24 8%
Nurse 127 41.9 %
Other medical staff 84 27.7 %
Administrative staff 68 22.4%
Work experience
1-10 years 233 76.9 %
11-20 years 49 16.2%
21-30 years 16 53%
31 years and above 5 1.6 %
Having child/children?
Yes 114 37.6%
No 189 62.4%
Physical activity (sports)?
Every day 22 73%
2-3 days a week 88 29 %
1 day a week 79 26.1 %
Never 114 37.6%
Meditate/pray?
Yes 215 71%
No 88 29 %

Discriminant validity, also known as divergent validity,
describes how different measurements differ from one
another even if they do not exhibit strong correlation.
The degree to which a particular construct varies from
other constructs is indicated by discriminant validity
(30). It was suggested that the square root of each
latent variable’s (LV) of the AVE should be larger than
its correlations with all other LVs in the analysis (31). Thus,
the factors of the study demonstrated acceptable
discriminant validity (Table 2).
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Table 2. Reliability, Convergent and Discriminant Validity

Constructs Cronbach's Alpha CR AVE

PFRS-F1 0.846 0.862 0.557
PFRS-F2 0.874 0.880 0.647
PFRS-F3 0.877 0.877 0.589
SAVE-F1 0.907 0.904 0.655
SAVE-F2 0.745 0.767 0.527
BRS 0.843 0.848 0.583

PFRS-F1 PFRS-F2 PFRS-F3 SAVE-F1 SAVE-F2 BRS
0.746

0.541 0.804

0.492 0.551 0.767

0.132 0.111 -0.088 0.809

0.053 -0.006 -0.202 0.704 0.726

0.746 0.297 0.256 0.135 0.131 0.764

Note: Square roots of the AVE are indicated on the diagonal in bold. correlations below the diagonal.
PFRS: Profective Factors for Resilience Scale (F1: Individual, F2: Peer, F3: Family), SAVE: Siress and Anxiety to Viral Epidemics Scale (F1: Subfactor-1, F2: Subfactor-2),
BRS: Brief Resilience Scale, CR: Composite Reliability, AVE: Average Variance Exfracted.

In the path analysis, the impacts of each sub-factor of
Protective Factors for Resilience and Stress and Anxiety
levels of HCWs in response to viral epidemics on their
resilience level were analyzed (Table 3). According to
the results, only the impact of the Individual sub-factor
of Protective Factors for Resilience on the resilience
level of HCWs was positive and significant (b=.847, t=
8.670, p<.001), supporting Qla. Other sub-factors of
Protective Factors for Resilience on the resilience level
of HCWs were both negative and insignificant (b=-.110,
=-1.560, p=.119; b=-.084, t=-1.193, p=.233); hence, Qlb
and Qlc were not supported. All sub-factors of stress
and anxiety levels of HCWs fo viral epidemics on their
resilience level were negative and positive but both
insignificant (b= .039, t=-.468, p=.640; b= .095, t=1.073,
p=.283); thus, Q2a and Q2b were not supported.

Table 3. Path Analysis Results

Hypothesized Standardized s alluss selvEs Desiten
Relationship  Estimates P

PFRS-F1-> BRS .847 8.670 .000* Qla: Accepted
PFRS-F2->BRS -.110 -1.560 119 QIlb: Rejected
PFRS-F3-> BRS -.084 -1.193 233 Qlc: Rejected
SAVERZ o -.468 640 Q2a: Rejected
R s 1073 283 Q2b: Rejected

R2=0.58, *p<0.001

PFRS: Protective Factors for Resilience Scale (F1: Individual, F2: Peer, F3: Family),
SAVE: Stress and Anxiety to Viral Epidemics Scale (F1: Subfactor-1, F2: Subfac-
tor-2), BRS: Brief Resilience Scale

An independent sample t-test was performed fo
compare the resilience levels of HCWs according to
gender (Table 4). There were significant differences
(t(223.586)=-3.285, p=.001) in the scores, with the
mean score for males (M=4.53, SD=.55) being higher
than for females (M=4.29, SD=0.65); thus, Q3a was
supported. In the second analysis, the resilience levels
of HCWs differed significantly according to age (F3,
299 =5.396, p<.01). For the Post-Hoc test, Tukey's test
was conducted as the variances were assumed to
have been equally distributed, and the results showed
that the mean score of 18-30 years (M=4.25, SD=.65)
was significantly different from 31-40 years (M=4.49,
SD=.59) and 41-50 years (M=4.56, SD=.48) at the p<.05
level. Therefore, Q3b was accepted. However, no
significant differences were observed between 51
and 65 years and other groups. The resilience levels
of HCWs differed significantly according fo working
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years (F3, 299 =1.682, p< .05). For the Post-Hoc test,
Dunnett’s T3 test was conducted as the variances
were not assumed to be equally distributed, and the
results showed that the mean score of the age group
of 31 and above (M=5.00, SD=.00) was significantly
higher from 1 to 10 years (M=4.32, SD=.65), 11-20 years
(M=4.56, SD=.45) and 21-30 years (M=4.25, SD=.58) af
the p<.05 level. Therefore, H3c was accepted. The
resilience level of HCWs differed significantly according
to their marital status (1(286.524)=-3.116, p=.002).
Married HCWs' resilience level (M=4.50, SD=.55) was
higher than single HCWs (M=4.28, SD=.66); thus, Q3d
was supported. According to the educational level
of HCWs, their resilience level differed significantly
(F3, 299 =10.441, p<.001). Dunnett's T3 test was used
for the post-hoc test because equal variance was not
assumed. The fest indicated that the mean score of
resilience for high school graduates (M=4.87, SD=.27)
was significantly higher than undergraduate (M=4.42,
SD=.56), bachelor's degree (M=4.22, SD=.65), and
post-graduate (M=4.48, SD=.63) at the p<.05 level,
therefore, Q3e was supported. The resilience level
of HCWs did not significantly differ according to
profession (F3, 299 =1.682, p=.171), thus, Q3f was not
supported.

The resilience levels of HCWs according fo having
children and not having children had a significant
difference (1(276.403)=3.944, p=.000), and HCWs who
had children (M=4.54, SD=.53) had significantly higher
resilience levels than those who had no children
(M=4.26, SD=0.66); consequently, Q3g was supported.
According to doing physical activity (sports) and not
doing it, the HCWs' resilience level differed significantly
(F3, 299 =5.388, p<.01). Dunnett’'s T3 test was used for
the post-hoc test because equal variance was not
assumed. The test indicated that those who did sports
2-3 days a week (M=4.54, SD=.46) had significantly
higher resilience levels than those who did not do
(M=4.21, SD=.72); thus, Q3h was supported. The
resilience level of HCWs did not significantly differ
according to doing meditation/praying (1(301)=.387,
pP=.699); so Q3i was not supported.
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Table 4. Comparison of groups of participants on mean scores of the
resilience level of HCWs

Mean SD t/F df Sig.
Female 4.29 .65
Gender -3.285 223.586 .001
Male 4.53 o5
Age 18-30* 4.25 .65 5.396
31-40* 4.49 .59
41-50* 3
4.56 299 o1
48
51-65 4.83 41
. Single 4.28 .66
Marital Status -3.116  286.524 .002
Married 4.50 .55

High school* 4.87 27
Undergradu-

A 4.42 .56
) ate 3
Educational Level 10.441 .000
Bachelor's 453 . 299
deg.* : .

Post-graduate*  4.48 .63

Doctor 4.34 71
Nurse 4.28 .64
. Other medical 3
Profession Sl 4.47 .51 1.682 299 A71
Administrative
staff 4.42 .68
1-10 years* 4.32 .65
. 11-20 years* 4.56 45 3
Work experience 3.867 .010
21-30 years* 425 .58 299
31 and above*  5.00 .00
X ) Yes 4.54 .53
Having children? 3.944  276.403 .000
No 4.26 .66
Each day 4.52 49
Physical activity 23 dEYS a 454 46 3
(sports)2 week 5388 o0 001
1 day a week 4.37 .63
Never* 4.21 72
§ Yes 4.38 .63
Meditate/pray? .387 301 699
No 4.34 .62

T-test and ANOVA were performed. Tukey and Dunnett's T3 tests were used for
post-hoc analyses.

Discussion

In this section, the research questions and their results
are analyzed.

The relationship between protective factors and HCWs
resilience

In this study, different dimensions of psychological
resilience -individual, peers and family- were analyzed,
and a positive and significant impact of HCWs’
individual resiience was determined. Individual
protective factors for resilience, such as healthy skills
and abilities, can influence resilience level (32) and
play crucial roles in promoting the well-being and
mental health of HCWs. Therefore, HCWs with higher
levels of individual resilience may handle stressors
and challenges in their work environment (33). Higher
resilience levels among HCWs are partially mediated
by individual resilience. Individual resilience prevents
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the negative impact of stress on mental symptoms.
Moreover, it decreased anxiety symptoms, especially
among individuals experiencing higher levels of stress
related to COVID-19 (34).

Relationship between HCWs stress and anxiety levels
and resilience levels

The current study investigated the impact of stress and
anxiety levels on HCW resilience during COVID-19.
Despite the initial research question positing a
negative, significant impact, the findings indicated
that the relationships between stress, anxiety and
resilience were both negative and positive but were
statistically insignificant. In addition, there was no
significant difference in the resilience levels of HCWs
who were infected with COVID-19 and those who
worked in a COVID-19 department. Several studies
have consistently highlighted the negative correlation
between psychological resilience and various stressors
such as depression, anxiety, and COVID-19-related
stress (5, 10). Higher resilience levels appeared tfo
be associated with more positive stress responses,
enhanced well-being, and reduced risk of burnout and
distress, particularly during the COVID-19 pandemic
(35). The literature highlighted the importance of
resiience in mediating the effects of stress and
anxiety on the mental health and quality of life of
HCWs. Therefore, higher psychological resilience was
associated with fewer mental disorders and better
coping mechanisms among HCWs (36). Resilience
not only plays a vital role in mediating the effects
of stress and anxiety but also plays a crucial role in
coping with the harmful effects of epidemic outbreaks
(37). Previous studies have found that frontline HCWs
experienced higher stress levels during the COVID-19
pandemic (38), and anxiety and fear of infection
were negatively correlated with HCWs' resilience (39).
While some studies have emphasized resilience as a
protective factor against psychological stress and
emotional exhaustion (10), others have underlined the
role of specific resilience factors, such as perception
of the future and self-perception, in influencing stress
and anxiety levels (40). However, the present findings
did not replicate this trend. There are also studies
reporting insignificant relationships between resilience
and anxiety, or COVID-19-related stress, and resilience
(41). A possible explanation for this might be that the
extreme, widespread, and complex nature of the
pandemic and its effects on healthcare settings and
staff may have weakened the observed relationships
between stress, anxiety and resilience.

The difference in the resilience levels of HCWs
according to their a) gender, b) age, c) working years,
d) marital status, e) education level, f) occupation,
g) children, h) physical activity, i) meditation and/or
religious practice.

The difference between demographic variables
in ferms of resilience scores was analyzed, and for
gender, it was found that male HCWs were more
resilient. In contrast, some studies (42, 43) found that
female HCWs were more resilient. It has also been



Protective Factors, Stress and Anxiety Effects on the Resilience Levels of Healthcare Workers - Tirkdogan Gérgin & Erbay.

Genel Tip Dergisi

stated that women with higher educational levels or
more work experience were more resilient (42). Other
studies have found that females are more likely fo
report mental health problems and discomfort (40, 44).
On the other hand, some studies (45, 46) did not find
statistically significant differences in resilience scores
according to gender. A previous study has pointed
out that this relationship may not be applicable in
all situations (45). Thus, further research is required
to investigate the relationships among additional
variables to better understand the differences in
resilience between genders among HCWs.

In the current study, high school graduates HCWs
were more resilient than those with undergraduate,
bachelor's and post-graduate degrees. This finding is
contrary to previous studies that have suggested that
HCWs with higher educational levels are more resilient
(45-47). Higher resilience levels among high school
graduates may be atfributed to the fact that the
maijority of high school graduates are administrative
staff. Administrative staff or HCWs with managerial
duties have previously been found to report lower
resilience levels (48).

The findings also revealed a significant difference in
resilience levels among the age groups. HCWs with 31
years or more of work experience had higher resilience
scores than those with 1-10, 11-20, and 21-30 years
of work experience. A comparison of the findings with
those of other studies confirmed a positive correlation
between older age and higher resilience levels (11,
34, 39, 45-49). A positive correlation was reported
between longer working years in the profession and
institution and betterresilience scores (45). It seems that
length of working experience emerges as a potential
influencing factor, and older HCWs exposed fo a
wide range of difficult circumstances may become
more resilient (46). However, some research found
that there was no significant relationship between
resilience levels and years of employment (35, 48). The
relationship between resilience and experience can
be moderated by personality characteristics, coping
techniques and organizational support.

This study also found that married HCWs were more
resilient on average. Contrary to previous findings in
the literature, no statistically significant correlation was
found between resilience scores and marital status
(45, 46). Cultural and social factors may influence the
relationship between resiience and marital stafus.
Furthermore, resilience among HCWs was significantly
related to parenthood. The results revealed that
HCWs with children reported higher resilience levels.
This result corresponds to a study finding that having
children is positively correlated with higher resilience
levels (34). Being a parent can provide a sense of
drive and purpose that may contribute to resilience.
HCWs with children may experience an additional
level of stress because of their children’s concerns
about their parents’ health and safety during difficult
circumstances such as the pandemic. However, the
responsibility of raising and protecting their children
may serve as a powerful source of motivation for HCWs,
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helping them overcome subsequent challenges.
HCWs may be motivated to increase their resilience
against fear-induced stress.

Contrary to expectations, this study did not find a
significant difference between the resilience scores of
HCWs based on professional affiliation. It was pointed
out that healthcare professionals differ in many
ways and that clinical professionals, on average,
report lower resilience levels than administrative
staff and those with managerial duties (48). Nurses
may report elevated levels of anxiety, sadness and
PTSD symptoms, especially in difficult circumstances
(11, 49, 50). Another study found that nurses report
lower average resilience levels than physicians and
ambulance technicians (51). It was found that doctors
and nurses reported higher resilience levels than
other medical professionals, such as paramedics and
laboratory personnel (43). The significance of expertise
and the possibility that through their extensive and
varied fraining experiences physicians were more
resilient than healthcare assistants and rehabilitation
specialists (39). There was also a substantial difference
in average levels of resilience among nurses
compared with respiratory therapists, healthcare
technologists and anesthetists. Thus, resilience in
the healthcare workforce can be a complex and
multidimensional concept. Distinct resilience fraits may
be advantageous for different professional affiliations
(52). Such differences can be afttributed to the diverse
demands, stressors, obligations and technical skills
associated with different healthcare professions. It is
important to acknowledge that the present study may
have some limitations because it examined several
healthcare professions and may have overlooked
differences within particular roles.

Another factor that may contribute to higher average
resilience levels among HCWs is participating in
sporting activities. HCWs who engaged consistently in
sports were found to have higher average resilience
levels, which is consistent with previous research
reporting a beneficial relationship between resilience
and sports involvement (53, 54). Studies in various
contexts have highlighted the potential protective
function of exercise against anxiety (54, 55). Our results
support this finding, namely, that HCWs who practiced
sports for two or more days a week demonsfrated
much higher average resilience levels than those who
never played sports.

The results of the current study did not reveal any
significant difference between the resilience levels of
HCWs according to their meditation or praying habits.
This outcome is not consistent with earlier studies’
findings that so-called distraction coping activities,
such as meditation, have a beneficial effect on the
coping strategies used by HCWs (6, 35, 56, 57). Self-care
strategies, such as such as mindfulness, gratitude, and
kindness, have been identified as crucial elements in
mitigating the negative effects of stress and promoting
resilience (38). The literature supports the nofion that
mindfulness contributes to resilience (57). Although our
study did not find a significant difference in resilience
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levels based on whether or not participants reported
meditation/praying practices, this question may well
have failed to capfure the muliifaceted nature of
spirituality.

Resulis

The main purpose of the current study was to
examine how resilience protective factors, stress, and
anxiety levels are related to HCW resilience during
the COVID-19 pandemic. The findings revealed
that individual resiience protective factors were
associated with higher resilience levels among HCWs.
The secondary aim of the study was to determine
whether resilience levels among HCWs differed
according fo demographic variables, parental status,
doing sports, meditation, and/or religious practices.
The results suggest that having more experience and
engaging in sporfs positively impact resilience levels.
These results add to the rapidly expanding field of
exploring resilience among HCWs.

This study offered valuable insights info relevant
issues, such as the impact of protective factors on
HCW resilience during the COVID-19 pandemic. In
addition, comprehensive demographic variables such
as gender, marital status, parental status, education
level, experience and physical activity enriched the
study by providing a better understanding of HCW
resilience levels.

Limitations & Recommendations

There are some limitations in this study that need to
be recognized. The small sample that contains 303
HCWs, which might make it a non-representative
sample, relies on self-report questionnaires, which can
infroduce response biases, and the cross-sectional
design of the study limits the ability to draw causal
inferences about the relationships between protective
factors, stress, anxiety, and resilience, cultural context
and unexamined variables such as organizational
support, which may affect generalizability. Finally, the
study did not account for all possible variables that
may influence resilience.

Despite attempts to ensure sample diversity, the
findings may not be widely applicable. In this study,
nurses were the dominant group in the sample. It would
be beneficial to conduct future research with a larger,
more diversed sample to validate and expand on these
results. Additionally, the study was conducted within
a specific geographical region and culfural context;
thus, the findings may not be applicable to other
settings or populations with different cultural norms or
socio-economic backgrounds. Future research should
aim to reproduce these findings in diverse contexts
to enhance the external validity of the results. Finally,
the cross-sectional design of the study limits our ability
tfo establish causal relationships between variables.
Longitudinal or experimental designs are necessary
to explore the temporal relationships and causal
mechanisms underlying the observed associations.

Based on the findings of this study, several
recommendations can be made to enhance HCWs'
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resilience in future crises. Institutions should invest in
stress management, problem-solving, and adapftive
coping strategies. Encouraging physical activity
through fitness facilities and group exercises is crucial
for HCWs. Tailored support programs should address
demographic factors such as gender, marital status,
education level, and years of experience, and
tailored support programs should be developed to
offer additional support to individuals at greater risk.
Family support programs and workplace physical
well-being promotion can further increase resilience
among HCWs.
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ABSTRACT

Background and objectives: The aim of this study is to investigate the effect of the electrolyte
and acid-base status present at the time of admission to the hospital on the sweat test (ST) of the
pafients who were found to have a positive newborn screening test (NST) for Cystic Fibrosis (CF).
Methods: The patients who referred to pediatric pulmonology clinic for ST with positive NST for CF
and diagnosed as CF were analyzed retrospectively. From the medical records, acid-base status
measured simultaneously with the ST and with serum sodium, potassium, and chloride levels were
included in the study.

Results: The study was completed with 37 patients who met the inclusion criteria. At the fime of ST,
the mean sodium, potassium and chlorine values were 134.83+4.25 (122.0-141.0), 4.94+0.95 (2.9-7.6)
and 97.72+12.40 (64.0-116.0) mEqQ/L, respectively. Patients whose electrolytes were measured af the
fime of diagnosis, 27.0% (n=10) had hyponatremia, 8.1% (n=3) had hypokalemia, and 4.8% (n=1)
had hypochloremia. There was a significant difference between serum chloride and bicarbonate
levels according to the negative, borderline and positive ST groups (p=0,036). In addition, no
significance was detected between the sweat test values of patients with and without Pseudo-
Bartter Syndrome (PBS) (38.7%).

Conclusion: This study shows that the electrolyte disorders, low Na, Cl values and higher pH and
HCO3' values than normal at the time of ST affects the ST results. So, it is important fo check the
serum electrolyte levels before ST of the NST positive newborn.

Keywords: Cystic fibrosis, Sweat test, Newborn screening, Serum electrolytes, Pseudo-Bartter
syndrome.

(o) 4

Giris ve Amag: Kistik Fibrozis (KF) yenidogan tarama testi pozitif olup ter testi yapimasi igin
yoénlendirilen hastalarn basvuru anindaki elektrolit ve kan gaz degerlerinin ter testi Uzerindeki
etkisini arastirmak.

Yontemler: Cocuk gégUs hastaliklar poliklinigine kistik filbrozis icin yenidogan tarama testi pozitif olan
ter testi nedeniyle basvuran ve kistik fibrozis tanisi almis olan hastalar retrospektif olarak incelendi.
Tibbi kayitlarda ter testiile es zamanl SlcUlen asit-baz degerleri, serum sodyum, potasyum ve klorOr
dUzeyleri olan hastalar calismaya dahil edildi.

Bulgular: Calisma, dahil edilme kriterlerini karsilayan 37 hasta ile tamamlandi. Ter testi srasinda
ortalama sodyum, potasyum ve klor deg@erleri sirasiyla 134,83+4,25 (122,0-141,0), 4,94+0,95 (2,9-7.6)
ve 97,72+12,40 (64,0-116,0) mEg/L idi. Tani aninda elekirolitleri dicUlen hastalarnn %27,0'inda (n=10)
hiponatremi, %8,1'inde (n=3) hipokalemi, %4,8'inde (n=1) hipokloremi vardi. Negatif, borderline
ve porzitif ter testi gruplarina gére serum klorUr ve bikarbonat dUzeyleri arasinda anlamli fark
vardi (p=0,036). Ayrica Psddo-Bartter Sendromu (PBS) (%38,7) olan ve olmayan hastalarin ter testi
degerleri arasinda anlamlilik saptanmadi.

Sonug: Bu calisma, ST aninda elektrolit bozukluklarinin, distk Na, Cl degerlerinin, pH ve HCO3’
degerlerinin normalden yUksek olmasinin ST sonuclarini etkiledigini gdstermektedir. Bu nedenle NST
pozitif yeni doganin ST &dncesi serum elektrolit dUzeylerinin kontrol edilmesi &nemlidir.

Anahtar Kelimeler: Kistik fibroz, ter testi, yenidogan taramasi, serum elektrolitleri, psédo-Bartter
Sendromu.

Cystic Fibrosis (CF, OMIM#219700) is caused by a defect
in the chloride channel called the CF fransmembrane
conductance regulator (CFTR) which is essential for
the normal function of the epithelium in the airways,
intestinal lumen, pancreas, testicles and sweat glands
(1). The CF patients had the clinic of metabolic
alkalosis defined by the increase of both plasma
HCO3 level (>26 mmol/L) and blood arterial pH (>7.43)
which is quite frequent and usually accompanied
by hypokalemia. Its pathogenesis requires both the
generation of alkalosis and its maintenance (2).

The presentation of CF is often due to chronic

respiratory and gastrointestinal sympfoms. However,
in infants Pseudo Bartter syndrome (PBS), which is @
symptom of dehydration accompanied by severe
electrolyte and acid-base disturbances, may be the
primary presentation especially in regions with hot
climates (3-6).

PBS is known as complication of CF which is consisted
of hyponatremic, hypochloremic dehydration with
metabolic alkalosis without renal pathology. On the
other side, Bartter Syndrome (BS) is a rare autosomal
recessive disease accompanied by salt absorption
disorder in the thick ascending limb of loop of Henle.
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It is generally characterized by normal blood
pressure despite metabolic alkalosis, hypokalemia,
hypercalciuria, and increased renin-aldosterone rafio
(7).

CF was included in the newborn screening program
by the Ministry of Health in 2015 in Turkey (7,8). Taking
info account PBS accompanying CF in the literature
especially in countries with a Mediterranean climate
like Turkiye, it may be necessary to check electrolyte
along with sweat test at the first diagnosis (6). Although
it is not in the routine algorithm, serum sodium,
potassium, chloride and acid-base status should be
checked simultaneously. Because the low levelin these
electrolytes, especially in chloride, directly affects ST;
and other low electrolyte levels affect the ST when
sweat conductivity test is performed and this situation
may cause the results to be normal (false negative) or
in infermediate value. Although there are publications
drawing attention to this issue, there are no studies
that can constitute a basis for the need to examine
sodium, potassium, and chloride and acid-base status
simultaneously. The aim of this study is to investigate
the effect of electrolyte and acid-base status on the ST
of patients with positive NST and referred for ST.

Material and Methods

In this refrospective study, the files of the patients,
who were referred to Necmettin Erbakan University
Medical Faculty (NEUMF), Pediatric Pulmonology
and whose sweat tests were performed after a high
Immunoreactive Trypsinogen (IRT) value was detected
in the NST and diagnosed as CF, were reviewed
between January 2015 and December 2017. Children
whose first blood IRT value was higher than 20 and the
second IRT was higher than 70 were evaluated for CF
and ST (8,9). The study was approved by the Ethics
Committee of NEUMMF (Number: 2019/1826 Date:
10.05.2019).

Demographic data (age, gender), weight at
diagnosis, month of admission to the polyclinic, family
history (kinship between parents, siblings with CF), the
IRT value evaluated in the heel prick screening fest,
the history of meconium ileus and jaundice, electrolyte
levels (Na, K, Cl) measured simultaneously with the ST,
arterial acid-base status (pH, HCO3) and the results of
the ST was collected and evaluated.

Conductivity measurement was used in the ST with the
method available in the hospital. In the evaluation,
less than 50 mmol/L was considered negative, 50-
90 mmol/L was borderline and above 90 mmol/L
was positive (8). In heel prick screening test results of
newborns, IRT-1 =290 ng/ml and IRT-2 =270 ng/ml were
considered as positive (8,9). Normal ranges of serum
values were accepted as 135-145 mEqg/L for sodium,
98-107 mEq/L for chloride, 3.5-5.1 mEqQ/L for potassium.
The normal pH values measured in acid-base status
was 7.35-7.45 and the bicarbonate value between 21-
27 mEqg/L was accepted as normal (10,11).

Inclusion Criteria: Patfients diagnosed with CF (patients
with one or more clinical feafures of CF and with ST
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290 mEqg/l and patients diagnosed by showing two
mutations for patients with normal or borderline ST with
at least one clinical feature of CF, patients detected
as positive in newborn screening, patients who
underwent ST (ST is performed by Macroduct method)
were included in the study.

1- Patients diagnosed with CF (Patients diagnosed by
showing two mutations for patients with one or more
Cystic Fibrosis clinical features and sweat test >90
mEqg/l and for patients with at least one Cystic Fibrosis
clinical feature with normal or borderline sweat test)
were included in the study. (Sweat test is done by
Macroduct method).)

2- Patients with positivity in newborn screening
3- Patients who underwent sweat test

4- Patients who come to the controls regularly. Cut off
levels were defined according o the study of Sismanlar
et.al. (6). They reported that according to the receiver
operating characteristic (ROC) curve graph, the best
conductivity cut-off value to make the CF diagnosis
was 90 mmol/L and to exclude the CF diagnosis
was 70 mmol/L. They suggested the conductivity
measurement as a reliable and quantitative sweat
chloride analysis to diagnose or exclude CF which can
be used as a diagnostic test in addition to screening

(6).

Exclusion Criteria: The patients whose heel prick
screening test results could not be obtained or were
not performed, the patients whose ST were postponed
due to severe electrolyte disorder (especially
hyponatremia) at the fime of admission were excluded.

Data entry, statistical analysis and report writing
processes were done in computer environment.
SPSS for Windows version 15.0 (SPSS Inc., Chicago,
IL, USA) package program was used in the analysis.
In summarizing numerical data; arithmetic mean,
standard deviation, median, minimum and maximum
values, frequency distributions and percentages were
used to summarize categorical data. Relationships
between data; Chi-square test, Mann-Whitney U test,
Kruskal Wallis analysis of variance and Spearman
correlation  coefficient  were used.  Statistical
significance was accepted as p <0.05.

Results

There were 52 children diagnosed with CF but after the
exclusion, the study continued with 37 patfients. The
48.6% were girls (n=18) and there was a consanguinity
between the parents of 29.7% (n=11). History of CFin
siblings was 18.9% (n=7). The median age of diagnosis
was 43 (11-366) days. The mean body weight at the
time of diagnosis was 4345 + 1480 (2030-10600) grams,
and 72.3% (n=27) of them had weight-for-age below
the 50% percentile.

CF NST of all patientsincluded in the study was positive.
At the fime of admission to the hospital, 14 (43.75%)
of the screened patients had a positive ST. The ST
results of 14 (43.75%) patients were at borderline. There
were five patients who did not sweat. The second ST
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of 36.4% (n=4) of 14 patients with borderline ST was
positive, and second ST of 36.4% (n=4) of the patients
was at borderline. There were three patients who did
not sweat.

When the ST and electrolyte levels were compared
according to the seasons they were diagnosed,
no significant difference was found between them
(0>0.05). Patients whose electrolytes were measured at
the time of diagnosis, 27.0% (n=10) had hyponatremia,
8.1% (n=3) had hypokalemia, and 4.8% (n=1) had
hypochloremia. It was determined that 10.0% (n=3)
of the patients had low pH and 36.7% (n=11) of the
patients had high pH, that is, alkalosis. The bicarbonate
level was found low in 13.3% (n=4) patients and high
in 40.0% (n=12) patients. The mean of IRT, ST, and the
electrolyte and acid-base status performed in the
newborn screening is given in Table |, Table Il shows
the levels of ST, IRT and electrolytes of the study group.

IRT-1, IRT-2 values and chloride and bicarbonate levels
according to patients’ ST groups (negative, borderline,
positive) were significantly different (p=0.010, p=0.001,
p=0.036, p=0.048 respectively). Patients with positive ST
had significantly higher IRT-1 and IRT-2 values. Chloride
values were lower in the group with negative ST. In the
first ST, one of the six patients with low chlorine value
had a negative ST while four had infermediate and
one had normal (Table-lll).

At the time of admission, 38.7% (n=14) of the patients
were in the PBS picture and 50% (n=7) of them were
female. There was no significant difference between
genders (p>0.05). Age-weight percentiles of 64.2%
(n=9) of the patients were below 50% percentile. While
35.7% (n=5) had a sibling history with CF, consanguinity
between the parents was 14.2% (n=2).

According to newborn heel prick screening test and
ST there were no significant difference between the
patients with and without PBS (p>0.05). Potassium and
chloride values were significantly different (p=0.002,
p=0.022) and potassium and chloride values were
lower in the group with PBS. Bicarbonate level was
significantly higher in the group with PBS (p=0,028).
Some comparisons between the two groups are given
in Table V.

Table I. The median of IRT, ST and electrolyte values

Avg+SD** Median (Min-Max)
IRT-1* value 197.0£111.33 172.0 (69.0-565.80)
IRT-2* value 156.44%86.35 130.0 (39.0-368.0)
First sweat test result  77.73 £24.14 87.30 (9.30-111.0)
feesiﬁ”d sweatfest 54 3043085 82.50 (12.50-108.94)
Sodium (mEq/L) 134.83+4.25 136.0 (122.0-141.0)
Potassium(mEqg/L) 4.94+0.95 5.0 (2.90-7.60)
Chloride(mEq/L) 97.72+12.40 102.0 (64.0-116.0)
Magnesium(mEg/L) 2.16+0.30 2.09 (1.56-2.77)
pH 7.44+0.08 7.44 (7.27-7.65)
HCO3 27.94%8.61 25.90 (14.80-52.60)

* IRT: (Immunoreactive Trypsinogen ) Value in newborn heel prick
screening

**$D: Standard deviation
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Table Il: Comparison of IRT electrolyte and acid- base status according
to the results of the first sweaf fest

1.Sweat Test

0-50:

P " Newle: 50-90: Bor- 90 and abo- Total
arametiers "9 derline ve: Positive
five n(%) n(%) n(%)
n(%)
Negative 0 (0.0) 1(100) 0 (0.0) 1(100)
1.IRT* value
Positive  4(12.9)  13(41.9) 14(45.2) 31(100)
Negative 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
2.IRT* value
Positive 4(12.9) 13(41.9) 14(45.2) 31(100)
Low 111.0)  7(77.8) 1(11.1) 9(100)
Sl Normal 3(13.0) 7 (30.4) 13(56.5) 23(100)
High 0 (0.0) 0 (0.0) 0 (0.0) 0(0.0)
Low 1(50.0)  0(0.0) 1(50.0) 2(100.0)
Potassium Normal 1(6.2) 10(62.5) 5(31.2) 16(100.0)
High 2(14.3)  4(28.¢) 8(57.1) 14(100.0)
Low 116.7)  4(66.7) 1(16.7) 6(100.0)
Chloride Normal 3(12.0) 10(40.0) 12(48.0) 25(100.0)
High 0(0.0) 0(0.0) 1(100.0) 1(100.0)
Low 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Wiegesium Normal 3(18.8) 5(31.2) 8(50.0) 16(100.0)
High 0(0.0) 0(0.0) 1(100) 1(100)
Low 1(50.0)  0(0.0) 1(50.0) 2(100.0)
pH Normal 1(7.1) 5(35.7) 8(57.1) 14(100.0)
High 1(11.1)  5(55.6) 3(33.3) 9(100.0)
Low 0(0.0) 0(0.0) 4(100.0) 4(100.0)
HCO3 Normal  1(9.1)  5(45.5) 5(45.5) 11(100.0)
High 2(20.0)  5(50.0) 3(30.0) 10(100.0)

Table Ill. Averages and comparisons of the first sweat test result with
the condition of the IRT, electrolyte levels and acid-base status.

First Sweat Test

Average+SD* P
0-50 50-90 90 and more
(negative)e (borderline)®  (positive)©
0.046°¢
IRT-1** value 124.83+28.01 161.99486.68 254.05+123.32  0.034°
(0.010)
0.003¢¢
IRT-2** value 85.01%16.75  118.59£38.79  221.12+87.52 0.017%¢
(0.001)
Sodium (mEa/l) 19075189 1aagii533 135794333 0.541
Potassium (mEq/L) 4.79+1.04 4.76%0.62 5.34+1.12 0.238
Chloride (mEq/L) 94.50+9.85 95.07+12.25 101.07£10.99 0.036
pH 7.45%0.15 7.45%0.6 7.42+0.08 0.626
0.0500¢
HCO3 28.63+6.07 31.60£9.7 23.88+6.59 0.048)

*SD: Standard deviation

** IRT: Value (Immunoreactive Trypsinogen) in newborn heel prick
screening



Effect of Electrolyte Disorder on Sweat Test in Newborns - Koycegiz et al.

Genel Tip Dergisi

Table IV: Numbers and percentages of newborn sweat test screening
results of the groups with and without PBS

Negative Positive
PBS presence P
AveragexSD** Average+SD**
Age at diagnosis  69+74 5344 0.301
Dlgiesie 4220£1778 42214829 0616
weight
Week of birth 373 39+1 0.330
Birth weight 30594539 3243+339 0.296
IRT-1 * value  185+87.08 215.39+£144.60 0.719
IRT-2* value 155.99+90.79 157.15+82.23 0.615
First sweat fest 77.54+26.76 78.03+20.11 0.741
cecondsweal 71 3443205 68.22430.3 0.554
Sodium(mEqg/L) 136.35+1.30 132.36+6.06 0.114
Potassi- "
um(mEq/L) 5.29+0.68 4.38+1.07 0.002
Chloride(mEg/L) 103.13%4.27 88.86+14.08 0.022*
pH 7.42+0.06 7.47%0.11 0.078
HCO3 24.863.59 31.97£11.45 0.028*

*IRT: Value (Immunoreactive Tripsinojen) in newborn heel prick

screening
**$D: Standard deviation

Discussion

CF is a metabolic disease with high mortality and
morbidity. With early diagnosis, regular follow-up
and compliance with freatment, the quality of life
and lifespan of the cases increase. This study was
conducted on electrolyte disorder which is one of
the conditions that can affect the result of the ST,
which is a very important test in diagnosis. It is also the
first study because it does not investigate the effect
of electrolytes on the ST by examining the serum
electrolytes of the child before performing the ST
after screening, and it tries to explain this effect. The
results of the study will contribute significantly to further
studies to be carried out on this subject, since there
are limited studies on the search for the reasons that
may affect the result of the ST.

The median age at diagnosis was 43 days, and all
cases were diagnosed before the age of one year.
European Cystic Fibrosis Society 2008-2009 data
reported that 60% of the cases were diagnosed in
the first year (13). A study in Iran in 2010, reported the
median age at diagnosis as 5 months (14). The reason
for the high rate of diagnosis under the of age one
year in this study was considered as the inclusion of
patients with positive CF screening.

ST and electrolyte levels were not different according
to the seasons. It should be kept in mind that ST results
may be false negative, especially in hot climates and
in winter dressing warmly when room temperature is
extremely high.

Chloride measurement in sweat is the gold standard for
diagnosis. In a study conducted on ST results, 12% false
negative and 15% false positive results were found (15)
Hypochloremia was detected in 27.0% (10 patients)
of 37 patients who came for screening without any
complaints, and chlorine values were determined as
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97.72+12.40 (64.0-116.0) mEqg/L. Likewise, the results of
the first ST were negative in one of the 6 patients with
a low chlorine value, and an infermediate value was
detected in 4 of them although these children were
diagnosed with definite CFin the follow-up. This suggests
that regardless of the method of the ST, the electrolyte
levels of the children with positive CF screening tfest
should at least be evaluated even if blood gas cannot
be measured at first visit. Other researchers state
that low blood chlorine levels also cause low sweat
levels (6). Accordingly, it was determined that blood
electrolytes were also low in pseudo-Bartter syndrome
in children with CF, in which there is excessive salt loss
from the skin. In the ST measurements made at this
time, the chlorine level in the sweat may be lower at
the limit. In these patients, they recommended that
blood chlorine measurement should be performed
after blood electrolyte levels returned fto normal
(5.16). Similarly, at the fime of admission 27.0%
had hyponatremia, 8.1% had hypokalemia, 36.7%
alkalosis and 40.0% had high HCO3 levels and these
results shows definite CF although these children
do not have obvious findings. It indicates that these
changes in electrolyte values may affect the ST. Since
this situation will delay the diagnosis of patients with
a negative ST, it will not be possible for children to
receive early freatment. This situation will also lead to a
newborn with a high IRT being referred to a screening
program and being misdiagnosed as not having CF.
Detecting low chloride level with a negative result in
sweat cannot exclude the diagnosis of CF (14). In this
study, the ST of 43.8% of the cases was in the range
of 50-20 mmol/L. Edmondson et al. (17) reported
that 17% of the patients with negative ST results and
positive newborn screening fest were diagnosed with
CF during the follow-up period. Because the clinical
spectrum of CF is highly variable, the follow-up of
the patients with positive screening tests, leading to
negative andintermediate values on clinical suspicion,
should continue. Intermittent sweat testing can help
diagnose these patients. Although there were patients
with CF in this study, not all ST results were positive. It
should be kept in mind that PBS, which is a common
complication in CF patients, or other electrolyte
disturbances or other pathologies may be the reason
that causes false negative. If the patients with positive
heel prick screening test and negative ST need to be
followed up for CF for a while, the diagnosis should be
confirmed with further examinations. In the study, the
difference between the ST, low serum chloride and
the bicarbonate value at the time of admission was
associated with the fact that these patients were in
PBS picture at the time of admission or their low ST result
due to electrolyte disorder. So, it is important to check
the electrolyte levels while ST was being performed.

Chloride and bicarbonate levels according to
their ST groups (negative, borderline, positive) were
significantly different. Bicarbonate value was higher
in the group with negative ST and in the borderline
group compared to the group with positive ST while
chloride levels were lower in the group with borderline
and negative STs. It was thought that if patients
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had hypochloremic metabolic alkalosis, this would
cause the ST results to be false negative, and this is
an important result. In the literature, there is no study
comparing electrolytes and ST results. Knowing that
normal serum electrolytes performed in the laboratory
and clinic when these patients came for ST had an
effect on ST, and ST is not considered only as a test
suggests that the patient should be evaluated by the
doctor first and the ST should be performed after the
serum, chloride control, if possible. Otherwise, normal
ST results of the patients in warmer countries like Turkiye
than in northern European countries with high IRT
values as a result of scanning may lead to delayed or
misdiagnosis.

Some researchers did not find significant difference
in ST of patients with and without PBS although the ST
results of patients with PBS were higher (15,18). Similarly,
Tutar et al. (19) did not find significant difference in ST
in sweat chloride test values. However, in this study,
the ST was not performed in children when they had
PBS. Sismanlar et al. (6) reported that the first sweat
chloride test value was not significantly lower in PBS
patients, but the second sweat chloride test value was
significantly lower in PBS patients. Similarly, although
the mean of the second ST was lower in the group with
PBS, the first and the second ST result of patients with
PBS and without PBS were not different significantly.

PBS, a disease with hyponatremia, hypochloremia
and metabolic acidosis, is a common complication
in CF and often missed as simple dehydration or BS
(20,21). The mean potassium and chloride values were
significantly lower, the mean bicarbonate value was
significantly higher in the patients with PBS. In favor of
our findings a study with 2,664 patients, 16 children had
sweat conductivity values higher than 80. Age, pH,
HCO3, Na, Cl, K and the sweat conductivity test were
found statistically related (22). The difference of our
report is that ST was applied to the children who just
came for CF screening test positivity. It is important in
these children that the blood electrolyte values are in
the normal range because the low level of electrolytes
especially Na, K, Cl, is assumed to affect the ST. So,
we think that before ST controlling serum electrolytes
levels are important. Another important issue in this
study is that the patients had a PBS picture when they
applied for a ST after they had a positive screening test
result even though there was no clinical symptom. This
situation can be thought to cause the ST results to be
normal or at borderline.

Since sweat testing is of great importance in the
diagnosis of CF, blood electrolyte levels and acid-base
status should be checked in patients before performing
a STand if an electrolyte disorderis detected, ST should
be performed affter correcting electrolytes. A study
claims that the management of PBS is focused on
rehydration and correction of electrolyte abnormalities
in children with CF (4). However, when ST is performed
regardless of electrolytes in hot countries like Turkiye,
in an undetected elecftrolyte disorder, the ST may turn
out to be false negative. In this case, the success of the
newborn CF screening program will be affected and
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the patient's diagnosis will be delayed. False negativity
causes a delay in diagnosis and affects the prognosis of
patients by delaying tfreatment, which affects not only
the patients and their families but the whole society.
It causes deviations in the targeted results of the CF
screening program in health services. In addition fo
adverse social and psychological impacts, increased
health costs and improper use of the health workforce
have both national and international impacts.

In very hot weather, PPH and electrolyte abnormalities
may be seen even in elderly cystic fibrosis patients (23).
Main limitation of the study may be seen as making
the diagnose via conductivity ST for sweat chloride
test, but Mattar et al. (22) says that this way of testing
is as accurate as sweat chloride test for the diagnose
of CF. Similarly, in another study in Turkiye with a high
number of participation, authors used this way of
testing (24). The second limitation is the number the
patients with full records showing the importance of
patient follow up and recording.

Conclusion

In conclusion, infants with positive CF screening test
and no symptoms referred for ST may have low Na, ClI
values, and higher pH and HCO3’ values than normal
at the time of ST. This study shows that the electrolyte
disorder which is present during the ST affects the ST
result. It is important to see that the electrolyte and
blood gas values are normal before the STis performed
after CF scanning, and to perform a ST after that,
regardless of the method. Thus, after the CF screening
test, false normal ST results and negative CF diagnosis
will be avoided. As we suggested here, all can be
prevented via simple, cost-free attention.
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ABSTRACT

Background/Aims: Professional athletes offen encounter foot nail issues due to the demands of
their intensive fraining and the conditions within their sports footwear. The aim of this study is to
assess the prevalence of nail disorders affecting professional athletes, characterize their types, and
L?enlhfy predisposing factors, shedding light on a critical but often neglected area in sports-related
ealt
Methods: We surveyed 120 professional athletes from football and basketball teams across three
maijor sports clubs. Data on sociodemographic factors and nail issues were collected via a detailed
questionnaire and corroborated with dermatological exams.
Results: The research included 108 football players and 12 basketball players, with 13 female
athletes among them. The average age of the participants is 22.87, and their average sports
career duration is 6.72 years. Ingrown toenails were reported by 81 athletes (67.5%), with 35 cases
involving multiple regions and 9 cases a single region. The condition was most frequently found
in the first foe, presenting in 41 instances. A significant associatfion was found between ingrown
toenails and both age and sports activity duration (p=0.006 and p<0.001, respectively). Drying
between toes was more prevalent among those with ingrown toenails (p=0.005). No significant
relationship was observed with other factors such as shoe type, nail cutting habits, pedicure
history, fungal infections or symptoms like sweating and swelling. Dermatological assessments also
idenfified subungual hematoma in 25 athletes, hyperkeratosis in 5, and nail dystrophy in 23.
Conclusion: In professional athletes, a high incidence of ingrown toenails has been associated with
increased duration of sports activity; however, no correlation was found with known predisposing
factors such as improper nail cutting orincorrect footwear selection, suggesting that the meticulous
foot care practices of athletes may mitigate these risks. Proactive dermatological surveillance and
tailored educational interventions are imperative for athletes to preemptively address podiatric
ailments and uphold optimal performance.
Keywords: Nails; Athletes; Nails, Ingrown; Football
oz
Amag: Profesyonel sporcular, yogun antrenman kosullar nedeniyle siklikla ayak firnak sorunlaryla
karsilasirlar.  Bu ¢alisma, profesyonel sporculan etkileyen firnak hastaliklarinin - yayginhigini
degerlendirmeyi, fiplerini karakterize etmeyi ve predispozan faktdrleri tanimlamayi, sporla ilgili
sagligin kritik ancak siklikla ihmal edilen bir alanina isik tutmayr amaclamaktadir.
Yontem: Ug bUyUk spor kulibUnin futbol ve basketbol takimlarindan 120 profesyonel sporcunun
ayak tirnak sorunlar degerlendirildi. Sosyodemografik faktérler ve tirnak sorunlarina iliskin veriler
ayrntill bir anket araciigryla toplandi ve dermatolojik muayeneleri yapildi.
Bulgular: Arastirmaya 13’0 kadin sporcu olmak Uzere 108 futbolcu ve 12 basketbolcu dahil edildi.
Katilimcilarnin ortalama yasi 22,87, ortalama spor kariyeri uzunlugu ise 6,72 yildi. Ayaklarda tirnak
batmasi 81 sporcu (%67.,5) tarafindan bildirildi; 35 vaka birden fazla bélgede ve 9 vaka tek bir
bdlgede batma tanimladi. Bu durum en sik 41 vakada birinci ayak parmaginda gorildd. Tirnak
batmasi ile yas ve spor aktivite stresi arasinda anlamli iliski bulundu (sirastyla p=0,006 ve p<0,001).
Tirak batmasi olanlarda ayak parmak aralarini kurulama aliskanligr daha sik goérdldu (p=0,005).
Ayakkabi tipi, tirak kesme aliskanligi, pedikir gegmisi, mantar enfeksiyonu, terleme, sislik sikayeti
gibi diger faktorlerle anlamli bir iliski gézlenmedi. Dermatolojik degerlendirmelerde 25 sporcuda
subungual hematom, 5'inde hiperkeratoz ve 23'Unde tirnak distrofisi tespit edildi.
Sonuglar: Profesyonel sporcularda, yUksek oranda gérilen ayaklarda tirnak batmasi, artan spor
aktivitesi sUresi ile iliskilendirilmistir; ancak uygunsuz firnak kesimi veya yanlis ayakkabi secimi gibi
bilinen predispozan faktorlerle hicbir korelasyon bulunamamistir; bu da sporcularin dikkatli ayak
bakimi uygulamalarinin bu riskleri azaltabilecegdini dUsundUrmektedir. Proaktif dermatolojik gézetim
ve kisiye 6zel egitim miUdahaleleri, sporcularin podiatrik rahatsizliklan énleyici bir sekilde ele almasi
ve optimum performansi sUrdUrmesi igin zorunludur.

Anahtar kelimeler: Tirnak, sporcular, trnak batmasi, futbol

Physical activity is universally acknowledged for its The foot is a complex anatomical structure that bears
health benefits, enhancing both physical and mental the brunt of repetitive impacts and pressures during
well-being. However, professional athletes, due to athletic activities. This constant stress, coupled with the
the nature of their rigorous training and competitive confined conditions of sports footwear—often under
environments, offen face a unique set of health moist and frictional circumstances—increases the risk of

challenges. Among these,

foot-related ailments developing a range of podiatric conditions, including

are particularly common owing to the combination various nail disorders. Such afflictions can range from
of mechanical stress, repeated trauma and the common fungalinfections to more serious structural nail

microenvironments created by sports footwear.

changes resulting from repeated frauma. Moreover,
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the close quarters of locker rooms and communal
showers facilitate the spread of infectious agents,
compounding the likelihood of dermatological issues.

The implications of neglected foot health extend
beyond discomfort; they can adversely affect an
athlete's performance, potentially leading to more
severe injuries and even impacting feam dynamics.
Prompt identification, effective management, and
preventive strategies are therefore crucial components
in the holistic healthcare of athletes.

In the light of these considerations, the aim of this study
is fo investigate the prevalence and types of foot nail
issues among professional athletes. By doing so, we
hope to confribute valuable insights to the domain of
sports medicine, particularly in the field of preventative
dermatological care for athletes.

Material and Methods
Study Population and Data Collection

Between February 2021 and November 2023, we
conducted a survey involving 120 professional
athletes from the football and basketball teams of
three major sports clubs. A questionnaire, designed
by our research team, gathered data on the athletes’
sociodemographic characteristics and nail-related
issues. Alongside the questionnaire, we performed
dermatological physical examinations on the
participants.

Questionnaire Design

The questionnaire commenced with a preamble
explaining the study's goals and the responsible
academic department’s information. A consent form
was presented at the outset, offering options to ‘agree
to participate’ or ‘decline participation’. Those who
chose ‘decline participation’ were excluded from
further contact. The questionnaire was enhanced with
visual aids to help participants, pinpoint the location
of their nail problems, specify their shoe type, and
describe their nail-cutting practices.

Inclusion and Exclusion Criteria

Eligible partficipants for this study must provide
informed consent and have played basketball or
football professionally for atf least one year with a valid
license. Conversely, individuals will be excluded from
the study if they do not provide informed consent
or have played basketball or football professionally
for less than one year. This approach ensures that all
participants have a comparable level of professional
experience, crucial for the reliability and validity of the
study findings.

Ethical issues and permissions

Ethical permission was obtained from the Karadeniz
Technical University, Medical Faculty Clinical / Human
Research Ethics Committee for this study with date
2017 and number 44, and Helsinki Declaration rules
were followed to conduct this study.
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Statistical Analysis

Data analysis was conducted using SPSS version
23.0. Descriptive data were summarized with counts
and percentages. For categorical variables, the
comparison was made using the Chi-square test. The
Kolmogorov-Smirnov test assessed the normality of
the distribution. For normally distributed continuous
variables, we applied the Student's t-test, while the
Mann-Whitney U fest was used for variables not
normally distributed. Spearman’s correlation test
facilitated the correlation analysis. We considered
a p-value of less than 0.05 as indicative of statistical
significance.

Results
Participant Demographics

A total of 120 athletes were assessed, comprising 13
females (10.8%) and 107 males (89.2%). The mean age
of participants was 22.87 years (SD £4.68, range 17-35).
The majority were football players (108, 90%), while
the rest were basketball players(12, 10%). The athletes
tfrained for an average of 1 hour and 15 minutes per
day, 5-6 days a week with a mean sports involvement
of 6.72 years (SD +4.89, range 1-20 years).

Education and Health

Educational levels among 104 athletes were as follows:
primary education (36, 34.6%), secondary education
(54, 51.9%), and university graduates (14, 13.5%). One
athletewasonadalimumabandazathioprinetreatment
for a rheumatological condition. Dermatological
issues were limited to vitiligo (2 athletes) and contact
dermatitis (2 athletes). Reported medication use
included vitamin supplements (3 athletes), systemic
isotretinoin (1 athlete), escitalopram (1 athlete), and
the aforementioned adalimumab and azathioprine (1
athlete). Pedicures were common (50 athletes, 43.5%),
with one reporting complications. Non-sports-related
foot trauma was reported by 13 athletes.

Ingrown Toenails

A history of ingrown toenails was reported by 81
athletes (67.5%). Demographic and behavioral
characteristics stratified by the presence of ingrown
toenails are presented in Table 1. Age and duration
of sports activity were significantly associated with
ingrown toenail occurrence (p=0.006 and p<0.001,
respectively), as detailed in Table 2, which illustrates
the correlation between these variables and ingrown
toenail incidence. The practice of drying between
toes was significantly more common in those with a
history of ingrown toenails (p=0.005). No significant
correlations were found with other researched factors.

The number of past ingrown toenail episodes was
recorded for 46 athletes, with a distribution as follows:
one episode (11 athletes), two episodes (12 athletes),
three episodes (2 athletes), four episodes (20 athletes)
and five episodes (1 athlete).
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Figure 1. Photographic representations of participant cases. Figures 1-11 depict dystrophic nail changes attributed to sports-related trauma.
Figures 12-15 demonstrate subungual hematomas alongside traumatic nail alterations.

Preventative Measures and Treatments

For prevention purposes, 27.6% cut the nail comner,
2.6% rested their feet elevated, 9.2% applied antibiotic
cream, and 60.5% received professional help.

consulted  manicurists/
pedicurists  (41.8%). podiatrists  (18.2%), family
physicians (16.4%), orthopedic specialists (14.5%),
general surgeons (3.6%), and dermatologists (5.5%).
Despite being included as an option in our survey,
none of the participating athletes selected the choice
indicafing that they had consulted with a plastic
surgery specialist.

For treatment, athletes

Ingrown Toenail Characteristics

In terms of location, 35 cases involved multiple regions,
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and 9 cases involved a single region. The distribution
was as follows: bilateral involvement on all four sides
of the first toe in 19 cases, bilateral medial edges of
the first toe in 5 cases, bilateral lateral edges of the
first toe in 5 cases, bilateral involvement with one
medial and the other mediolateral side of the first toe
in 3 cases, bilateral involvement of the fourth and fifth
toes in 1 case, involvement of all four sides on the first
toe plus one side of the second toe in 2 cases, and
unilateral involvement of the first foe (medial side in 4
cases, lateral side in 3 cases) and the lateral sides of
the second toe in 2 cases.

Treatment Modalities

Treatments included nail avulsion (24 cases, 61.5%),
nail brace and tube treatments (3 cases, 7.7%), oral
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Table 1. Demographic and Behavioral Characteristics by Presence of Ingrown Toenails

Variables Overall Population (n=120) No Ingrown Nails (n=39) Ingrown Nails (n=81) p-value
Age (years) 22.87+4.68 21.39£4.32 23.60%4.70 0.006
Gender

Female 13 [ 7 0.348
Male 107 33 74

Duration of sports activity (years) 6.72+4.89 4.24+4.08 7.65+4.88 0.000
Type of Sports

Basketball 12 5) 7 0.523
Soccer 108 34 74

Pedicure History

Absent 65 23 42 0.150
Present 50 11 39

Non-Occupational Trauma

Absent 104 35 69 0.063
Present 13 1 12

Preferred Non-Sport Shoes tip type

Narrow 8 1 11 0.393
Wide 30 11 19

Preferred shoe size

Large 25 ) 20 0.179
Fitting 41 15 26

Person who cuts nails

Self 103 33 70 0.339
Others 13 2 11

Nail Cutting Style

Short and Deep 6 1 5

Rounded 71 19 52 0.542
Deep Corners 12 & 9

Straight Across 25 10 15

Sweating

Absent 97 30 67 0.935
Present 20 [ 14

Bad Odor

Absent 112 88 79 0.169
Present 5 8 2

Swelling

Absent 111 36 75 0.175
Present [ 0 6

History of fungal Mycosis

Absent 99 34 65 0.603
Present 21 5 16

Onychomycosis

Absent 109 36 73 0.698
Present 11 3 8

Frequency of Washing Feet

Once a day 102 33 69 0.672
Less often 11 5] 8

Drying Between Toes

Absent 48 22 28 0.005
Present 68 14 54

Table 2. Correlation Between Age, Duration of Sports Activity, and Incidence of Ingrown Toenails

variable Correlation Coefficient
Age 0.264
Duration of sports activity 0.348

anfibiotics (4 cases, 10.3%), antibiotic creams (7 cases,
17.9%). and pain medication (1 case, 2.6%).

Physical examination findings

We observed subungual hematoma in 25 cases,
subungual hyperkeratosis in 5 cases and dystrophic
changes such as nail splitting, ridging, and pigmented
bands at the nail tips in 23 cases (Figure 1).

Discussion

Athletes especially soccer players are prone to
specific nail dystrophies due to the considerable forces
exerted on the feet during abrupt kicking motions. The
nail plate and surrounding periungual area are subject
to significant pressure and trauma during athletic
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P-value
0.006
<0.001

activities. The specific forces exerted on the feet vary
by sport, leading to distinct sport-related nail changes
(1.2). Trauma to the nail unit is a common cause of
onychodystrophy and may be acute, resulting from a
single severe injury, or chronic, due to repetitive minor
injuries. Acute frauma can prompftly lead to splinter
hemorrhages, subungual hematomas, and potential
nail loss. In soccer players, fraumatic injuries to the
toenails frequently result in subungual hematoma. This
condition is analogous to ‘tennis foe’, which typically
affects the first and second digits as a result of abrupt
stops and starts, as well as ‘jogger’s toe’, commonly
involving the third fo fifth digits (1). In our study,
subungual hematoma was observed in the first toe
of 22 soccer players and 2 basketball players, while
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separately, a hematoma was detected in the second
toe of another soccer player.

Delayed nail deformities may encompass nail splitting
and ridging, pterygium development, hook nails,
pigmented bands and ectopic nail formation (3).
Chronic sports-related trauma is also associated with
subungual hyperkeratosis, as indicated in the study
by Ergun et al. with a prevalence of 14.6% among
the subjects examined (4,5). Our study identified
subungual hyperkeratosis in 5 soccer players and
dystrophic changes such as nail splitting, ridging, and
pigmented bands in 23 athletes, 21 of whom were
soccer players. In our study, the low incidence of
subungual hyperkeratosis and dystrophic nail changes
is attributed to the high rate of ingrown toenails and
the subsequent increased attention to foot care.

Sporting activities may be regarded as a potential risk
factorforonychocryptosis (ingrownnails), butthe sparse
data available do not establish a direct correlation
between these factors (6-10). Onychocryptosis is an
exceedingly uncomfortable and painful condition,
occurring when the lateral edge of the nail embeds or
is forced into the lateral nail fold (6,7). The prevalence
of this condition is not well-defined; however, a
screening study in the United States identified a rate
of ingrown nails at 24 cases per 1,000 individuals (11).
Trauma is recognized as one of the causative factors
for ingrown nails (7-10). In our previous study, which
assessed the clinical features of 206 adult patients
with ingrown toenails, we found that 20.5% had a
history of engagement in sports activities and 24.3%
had a history of trauma (12). In our current study, we
detected onychocryptosis in 67.5% of professional
athletes. Only 14.8% of the cases with onychocryptosis
had a history of non-sport related trauma. We found a
statistically significant correlation between the age of
our subjects and the duration of their sports activities
with the frequency of onychocryptosis.

One of the most significant factors known to
contribute to the development of ingrown nails is the
use of inappropriate footwear, such as shoes with
pointed foes, or socks that cause recurring trauma
(12,6,7,10,13). Tight shoes or socks can compress the
lateral part of the nail, leading to penetration of the
soft tissue. Consequently, inflammation and foreign-
body reactions may occur in this area. In our previous
study, an alarmingly high rate of 46.2% of subjects
were found to be wearing unsuitable shoes (12).
Additionally, the practice of nail cutting has been
correlated with ingrown nails in several studies, with
improper techniques being identified as common
etiological factors (12,6,7,10,13). Cutting the nail at
an angle can result in the formation of spicules. As
the nail grows out, these spicules can embed into the
distal lateral nail fold, thereby provoking a foreign-
body response. Therefore, frimming the nail too short
or at an angle can cause the corners of the nail to
be situated more proximally, leading to the corners
growing inward towards the depth of the fold. In our
previous study, 73.5% of patients frimmed their nails in
a rounded fashion (12).
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Prevention strategies are crucial and should include
the use of well-fitting footwear that provides midfoot
stability and ample space in the toebox to avert
compression-related issues. It is also recommended to
trim nails straight across fo distribute force evenly and
reduce the likelihood of nail dystrophies (2,14). When
our subjects developed symptoms of onychocryptosis,
they frequently soughtinitial freatment from manicurists
and podiatrists. We believe that early diagnosis and
proper management are crucial for professional
athletes with onychocryptosis to prevent impairment
of performance and quality of life. Therefore, providing
education on this topic to both athletes and those
who support them is essential.

However, in this current study involving professional
athletes, when we assessed the predisposition to
ingrown nails in relation to incorrect cutting habits
and footwear choices, we did not find any significant
difference in cases with ingrown nails. This suggests
that professional athletes may be more attentive to
their foot care.

Hyperhidrosis can compromise foot hygiene by causing
maceration of the skin, and this moist environment
may lead to foot infections. The edema associated
with such infections can create conditions that
promote the development of ingrown nails (6,7,15,16).
In our previous study, the incidence of hyperhidrosis in
patients with ingrown toenails was reported as 16.8%
(12). Similarly, in this study focused solely on athletes,
we found a comparable hyperhidrosis frequency
of 15.7%. However, we did not observe a significant
difference in the prevalence of hyperhidrosis between
patients with ingrown nails and those without.

Ingrown nails are commonly observed in the hallux,
which is the medical term for the big toe (12,17). The
hallux bears a significant portion of the body’s weight
during walking, which can push the soft tissue upward
around the edge of the nail, leading to ingrown
nails. The hallux is also the toe most affected by the
interaction between the foot and the shoe, as well
as by any abnormalities in pedal biomechanics.
The literature often reports a higher incidence of
ingrown nails on the lateral (outer) margins of the nail
(6,12,15,18). When a person stands, the hallux tends to
rotate medially (inward), and when the foot is lifted, it
returns to its original position. Concurrently, the body
of the nail may move laterally, which is why ingrown
nails are more commonly observed on the lateral side
(15). Additionally, within the confines of a shoe, the
second toe may be pressed against the lateral margin
of the hallux, increasing pressure on that side and
thus promoting ingrowth (13). Consistent with these
findings, our study also found that ingrown nails were
present in the first toe (hallux) of 41 cases.

Pico et al.’s study found a notable occurrence of
onychocryptosis in athletes, linking it fo nail plate
hardness, which may be caused by the mechanical
stress of sports activities. (8,9,19) Their research,
involving 140 young athletes and non-athletes, also
suggests that active males and non-active females
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are more prone to ingrown toenails, indicating that
physical activity and gender may influence the
development of this condition. However, our study did
not find a significant gender-related difference in the
incidence of onychocryptosis, which could be due to
variations in sample size, sporting activities included,
or diagnostic methods. These contrasting findings
highlight the complexity of factors contributing to
onychocryptosis.

Zaraa et al.’s study examined sports-related skin issues
among 30 athletes, consisting of 18 soccer players
and 12 basketball players, and reported that 87%
prevalence of skin infections were mostly fungal (20).
The average age of the cohort was 25.3 years, ranging
from 18 to 35 years. In addition to infections, traumatic
skin lesions were also common, with 20 of the 30 athletes
affected, primarily by calluses and nail disorders, which
comprised 80% of the traumatic dermatoses noted.
These findings highlight the importance of routine
dermatological screenings for athletes to ensure early
detection and treatment of sports-related dermatoses
that could impair performance. The higher occurrence
of dermatoses compared to our younger cohort may
reflect the older age and longer sports involvement of
Zaraa et al.’s participants.

Athletes, including soccer players, are prone fo
cutaneous mycofic infections. The chronic sweating
experienced by athletes leads to skin maceration,
which compromises the protective barrier of the
stratum corneum and increases susceptibility to
infections. The interdigital spaces of the feet are
particularly vulnerable. The combination of warmth,
friction, and physical contact, along with communal
use of showers and changing areas, confributes to the
high incidence of viral, bacterial, and fungal infections
in athletic populations. Onychomycosis in athletes
commonly affects nails that have been damaged or
are under trauma, and this may be exacerbated by
bacterial infections, potentially leading to paronychia.
Prompt diagnosis and treatment are essential to
reduce the spread of these conditions.

In a study by Purim KS et al., which involved 105
soccer players and 24 confrol subjects, tinea pedis
was observed more frequently in the confrol group
whereas onychomycosis was more prevalent among
the athletes. The reduced incidence of tinea pedis in
soccer players was attributed to professional foot care
and health education initiatives (21).

Ergun et al. examined 137 football players for superficial
fungal infections (4). Onychomycosis was diagnosed
in 9.5% of the players (13 cases), with one case also
displaying concurrent tinea pedis. Isolated finea pedis
was found in 3 cases (2.2%). Additionally, 20 players
(14.6%) presented with subungual hyperkeratosis,
14 (10.2%) with yellow nail discoloration, 11 (8%) with
onycholysis, and 5 (3.6%) with black discoloration
of the nail. In 9 of the 20 players with subungual
hyperkeratosis, no fungal growth was detected
through direct microscopy or culture. Similarly, 6 of
the 14 players with yellow nail discoloration showed
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no fungal growth. Another study found that 18 out
of 23 soccer players (78.26%) displayed no signs of
mycotic infection. However, two players (8.70%) were
diagnosed with tinea pedis, and three participants
(18.04%) had onychomycosis concurrent with tinea
pedis (22). Our study did not include a laboratory
evaluation for fungal infections as per our research
design. Nevertheless, medical histories revealed that
21 cases (17.5%) had a history of foot fungus, and 11
cases (9.2%) had a history of nail fungus.

Poor foot hygiene and a higher rate of fungal
and bacterial infections can lead to inflammation
and edema, which may predispose individuals to
developing ingrown toenails (6,15). The discomfort
caused by ingrown toenails typically resultsinincreased
aftention to foot care. This level of care is likely to be
even more pronounced among professional athletes.

Conclusion

It is imperative that athletes undergo routine
dermatological screenings to identify and manage
skin conditions early, preventing any adverse impact
on their athletic performance. Within the population of
professional athletes, we have observed a significant
prevalence of ingrown toenaqil occurrences that
directly correlate with the extended periods of sporting
engagement. Interestingly, our study did not establish
any significant relationship between this condition
and the commonly acknowledged contributory
factors, such as the practice of incorrect nail frimming
techniques or the selection of inappropriate footwear.
This unexpected finding might be attributed to the
heightened diligence that athletes typically apply
to their foot care routines, which could potentially
counterbalance the effects of these otherwise
contributory factors. Implementing an educational
program specifically designed for athletes is vital.
This program would teach athletes to recognize the
early signs of nail and skin disorders, underscore the
significance of maintaining proper foot hygiene, guide
them in choosing suitable footwear, and instruct them
on appropriate responses to injuries or infections.
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ABSTRACT

Aim: Depression is a prevalent mental health disorder globally, impacting individuals’ quality of life
significantly. Medical students, due to the demanding nature of their education, are particularly
susceptible to depression. This study aimed to investigate the prevalence and severity of depression
among medical students and explore associated factors.

Materials and Method: This cross-sectional study was conducted over three months at a tertiary
healthcare institution affiliated with a university. A face-to-face questionnaire was used to assess
depression levels and associated factors among medical students. The Beck Depression Inventory
was utilized for depression assessment. Statistical analyses were performed using IBM SPSS Statistics.
Results: The study included the demographic characteristics, lifestyle factors, and depression scores
of medical students. Female students exhibited significantly higher depression scores than male
students (p=0,019). Factors such as family income, smoking habits, social media usage, and regular
studying showed significant associations with depression levels (p<0.05). Additionally, students who
were satisfied with their medical education and those who did not experience semester/internship
loss demonstrated lower depression levels (p<0.05).

Conclusion: Several factors, such as gender, family background, lifestyle choices, and academic
performance were found to influence depression levels among medical students. Notably, social
media use, regular studying habits, and safisfaction with medical education emerged as significant
predictors of depression. Depression among medical students is a multifaceted issue influenced by
various factors. Addressing these factors through targeted interventions and support services is
crucial for promoting the psychological well-being of medical students and ensuring their long-
term success in the medical profession.

Keywords: Depression, Medical students, education process, Diversities
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Amag: Depresyon, bireylerin yasam kalitesini énemli dlcide etkileyen, dinya ¢apinda yaygin
bir ruh sagligi bozuklugudur. Tip 6grencileri, egitimlerinin zorlu dogasi nedeniyle depresyona karsi
ozellikle hassastir. Bu calismanin amaci tip égrencileri arasinda depresyonun yayginligini ve siddetini
arastirmak ve iliskili faktorleri incelemektir.

Gereg ve Yontem: Bu kesitsel calisma, bir Universiteye bagl U¢UncU basamak bir saglik kurumunda
U¢ ay boyunca yUOr0t0lmUstir. Tip égrencileri arasinda depresyon dizeylerini ve filiskili faktérleri
degerlendirmek icin yUz yUze bir anket kullaniimistir. Depresyon degerlendirmesiicin Beck Depresyon
Envanteri kullaniimistir. Istatistiksel analizler IBM SPSS Statistics kullanilarak gerceklestiriimistir.
Bulgular: Calisma tip égrencilerinin demografik 6zelliklerini, yasam tarzi faktérlerini ve depresyon
puanlanni icermektedir. Kiz égrencilerin depresyon puanlar erkek &grencilere gére anlamli
derecede yUksekti (p=0,019). Aile geliri, sigara icme aliskanlidi, sosyal medya kullanimi ve dizenli
ders calisma gibi faktdrler depresyon dizeyleri ile anlamli iliskiler gdstermistir (p<0.05). Ayrica, tip
egitiminden memnun olan ve ddonem/staj kaybi yasamayan égrencilerin depresyon dizeyleri
daha dustk bulunmustur (p<0.05).

Sonug: Cinsiyet, aile gecmisi, yasam tarzi secimleri ve akademik performans gibi ¢esitli faktérlerin tip
dgrencileri arasinda depresyon dizeylerini etkiledigi bulunmustur. Ozellikle, sosyal medya kullanimi,
dUzenli ders calisma aliskanliklar ve tip egitiminden memnuniyet depresyonun énemli belirleyicileri
olarak ortaya ¢ikmustir. Tip dgrencileri arasinda depresyon, ¢esitli faktorlerden etkilenen ¢cok yonlU bir
sorundur. Bu faktérlerin hedefe yonelik midahaleler ve destek hizmetleri araciligiyla ele alinmasi, tip
ogrencilerinin psikolojik esenligini tesvik etmek ve fip mesleginde uzun vadeli basarilarini saglamak
icin cok énemlidir.

Anahtar Kelimeler: Depresyon, Tip &égrencileri, EQitim sUreci, Farkliliklar

Depression is a common mental health disorder that
can have asignificantimpact on anindividual’s quality
of life. According to the World Health Organization,
more than 264 million people suffer from depression.
This has made depression one of the leading health
problems worldwide (1). Depression can manifest
itself in a variety of ways, including feelings of sadness,
hopelessness, and helplessness, as well as physical
symptoms such as fatigue, sleep disturbances, and
changes in appetite (2). Poor sleep, stress, and

significant life events are key risk factors for depressed
mood, while physical activity and quality of social
interactions are protective factors (3,4). Despite being
a common condition, many people continue to sufferin
silence, either due tfo fear of stigmatization or a lack of
access fo mental health services. However, depression
is a treatable condition, and there are many practical
strategies and interventions available to manage its
symptoms.
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The demanding nature of medical education and
fraining is a significant source of stress, leading fo
depression among students. Studies have shown that
medical students have a higher risk of developing
depression compared to their peers in other academic
programs. In a meta-analysis conducted by Rotenstein
et al. in 2016, they found that the overall prevalence
of depression or depressive symptoms among medical
students was 27.2%, which is significantly higher than
that of the general population (5). Dyrbye et al.
reported that approximately 11% of medical students
had suicidal thoughts at some point (6).

Studies in the literature show that depression among
medical students is not only a common problem but
also a serious threat. Therefore, this research aims
to delve deeper into depression among medical
students and to elucidate the complex factors that
influence this condition. By faking intfo account a wide
range of variables such as social media usage habits,
family economic status, family relationships, efc.,
it aims to reveal the complex dynamics underlying
depression. This comprehensive analysis aims to make
a significant contribution to the development of not
only medical students’ but also the general mental
health approach, and to provide more effective and
original solutions by getting to the roots of the problem.

Materials and Method

This study was conducted within three months in a
tertiary healthcare institution affiliated with a university.
Ethical approval for the study was obtained from the
non-interventional Ethics Committee of izmir Katip
Celebi University, dated 26.01.2023 and numbered
0004. The study was conducted using a face-to-face
questionnaire method with students studying at the
university’s medical faculty affiliated with the hospital.
The questionnaire aimed to assess the depression
levels of the students and to investigate the factors
associated with depression. All students except the
final year of the faculty were included in the study,
and students with incomplete questionnaire data and
those who refused to participate were excluded from
the study. Final-year students were excluded due to
the lack of in-semester examinations in the last year
of medical school and the possibility that additional
major stress factors, such as specialty examinations
and employment at the end of the faculty, might
affect an objective result. By the parameters
specified in the study protocol, each participant was
administered a meticulously prepared questionnaire
covering various sociodemographic variables. These
variables included factors such as age, gender,
education, marital status, employment status, income
level, place of residence, dependency and health
status. The classification of students’ family income
level was based on the poverty and hunger thresholds
set by the government at the time of the study. In
addition to the sociodemographic questionnaire,
participants were assessed using the Beck Depression
Inventory (BDI). The data obtained were recorded on
forms specially designed for the study. Scores were
calculated according to the answers given to the
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scaled questions, and the relationships between the
depression levels of the participants and the factors
that may cause depression were evaluated by
statistical analysis.

Beck Depression Inventory

Developed in 1961 by Aaron T. Beck, the BDI has
undergone several revisions and updates over
the years, the most recent version being the BDI-
Il. The BDI-HI is a 21-item questionnaire that assesses
various symptoms of depression, including sadness,
hopelessness, guilt, irritability, and fatigue. It has
been validated in many studies and is considered a
reliable and valid measure of depression severity (7).
The BDI is a self-report questionnaire that individuals
can complete in approximately 5-10 minutes. Each
item is scored on a scale of 0 to 3, with higher scores
indicating more severe symptoms of depression. The
total score ranges from 0 to 63, with 0-13 indicafing
minimal depression, 14-19 indicating mild depression,
20-28 indicating moderate depression, and 29-63
indicating severe depression.

Statistical Analysis

Data were evaluated using the statistical package
program IBM SPSS Statfistics Standard Concurrent
User V 26 (IBM Corp., Armonk, New York, USA).
Descriptive stafistics were given as number of unifs
(n). percentage (%). mean * standard deviation (x
“1ss), median (M), minimum (min) and maximum (max)
values. The Shapiro-Wilk normality test evaluated the
normal distribution of the data of numerical variables,
and it was determined that the data did not meet the
normal distribution conditions. Beck Depression Scale
total score was compared with the Mann-Whitney U
test in variables with two groups and the Kruskal Wallis
test in variables with three or more groups. Bonferroni
post hoc test was applied for multiple comparisons.
The relationships between contfinuous data were
evaluated with the Spearman correlation coefficient.
p<0.05 was considered statistically significant.

Resulis

Regarding gender distribution, 56% of the participants
were female, and 44% were male. When we look at
the grade distribution of the participants, it can be
seen that the highest number of participants is in the
first grade, with 27.9%.

Notably, 99.6% of the participants are single, and only
0.4% are married. While 20.3% of the partficipants live
alone, 33.3% live with roommates, 29.7% live with their
families, and 16.7% live in dormitories. It is observed
that 89.2% of the participants’ parents live together,
6.7% live separately, 1.6% of the participants’ mothers,
and 2.5% of the participants’ fathers are decedent.
While 38.6% of mothers have a bachelor’'s degree,
this rate is 48.3% for fathers. Of the mothers, 46.8% are
not working, 26.6% work for the government, 12.6%
work in the private sector, and 14.0% are retired. On
the other hand, 28.7% of the fathers were employed
in the government, 34.6% were employed in the
private sector, and 30.3% were retired. Family monthly



Genel Tip Dergisi

Prevalence of Depression Among Medical Students - Cinaroglu et al.

income level shows that 14.7% of the participantshave  smoking

a monthly income of <$9,752, 59.6% have a monthly ~ Ne: 343 12(1)e 77.4
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%: Row percentage M:

Median, IQR: Interquartile Range, z: Mann

Whitney U test, H: Kruskal Wallis test
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Table 2: Comparison of Average Scores of Medical Faculty Grade 1 and Grade 5 Students According to Beck Depression Levels

BECK DEPRESSION INVENTORY LEVELS
1 2

Average Scores of Faculty of Medicine Students

Grade 1 81.89 4.89 78.80 13.32
Grade 5 73.28 8.32 73.33 9.49
Test Statistics 7.525 1.412

p 0.008 0.240

0.072
0.790

Test Stafisticst

F p
80.0 8.03 83.0 0 0.297 0.827
82.0 11.31 66,0 0 0,841 0,478
1.820
0.183

X: mean, ss: Standard deviation. *Two-way analysis of variance in repeated measures, t: Comparisons between groups at each measurement
fime, A and B superscripts indicate groups with statistically significant differences in each measurement. Groups with the same superscript are
stafistically similar. 1: Within-group comparisons between measurements in each group.

50.5% of the participants do not do sports, 27.7% do
sports less than three days a week, and 21.8% do sports
more than three days a week. It is seen that 54.9% of
the participants use social media less than 4 hours a
day, and 42.4% use it more than 4 hours a day. While
69.4% of the participants listen to music less than 3
hours a day, 27.5% listen to music more than 3 hours a
day. 50.7% of the participants watch T.V. series/movies
less than three days a week, while 38.1% watch more
than three days a week. It is seen that 48.0% of the
participants do not play games, 29.1% play games less
than three days a week, and 23.0% play games more
than three days a week. 41.3% of the participants do
not study regularly, 41.3% study less than 4 hours a day,
and 16.9% study more than 4 hours a day.

According to headlth-related data, 73.3% did not
have a history of illness, while 26.7% had a history
of illness. While 71.1% of the participants do not
take medication, 28.9% take medication regularly.
Regarding the history of illness and medication in
first-degree relatives, 53.0% and 50.3% had a history
of iliness, while 47.0% and 49.7% had no history. 71.2%
of the participants stated that they had never had
suicidal thoughts, 10.3% had had suicidal thoughts
once, and 18.4% had had suicidal thoughts more than
once. Among the participants, 18.7% said they did not
want medical education, and 81.3% said they wanted
it. It was observed that 29.9% of the participants were
happy, and 70.1% were unhappy with their medical
education. The rate of those who intend to participate
in medical education againis 68.8%. Finally, the rate of
those who experienced a semester loss is 18.2%, while
the rate of those who did not is 81.8%.

The Beck Depression Scale scores of female students
were statistically significantly higher than those of male
students (p=0.019). There is no significant difference
in Beck Depression Scale scores regarding students’
education period, marital status, place of residence,
information about mother and father, mother and
father’'s education level, and mother and father's
working status (p>0.05). However, the Beck Depression
Scale scores of students whose family monthly income
is below 9.752 % are statistically significantly higher than
those with other income levels (p=0,008). In addition,
Beck Depression Scale scores of students who smoked
more than one pack of cigarettes per day were higher
than the others, and this difference was stafistically
significant (p=0.004). Students’ alcohol use and sports
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participation did not have a significant effect on their
Beck Depression Scores (p>0.05). On the conftrary,
Beck Depression Scores of students (BDSS) who used
social media more than 4 hours a day were statistically
significantly higher than those who used social media
less (p<0.001). Similarly, the BDSS of students who
listened fo music more than 3 hours a day were
higher than those who listened to less music, and this
difference was statistically significant (p=0.012). There
was no significant difference between the duration
of watching T.V. series/movies and playing games
regarding BDSS (p>0.05). BDSS of those who did not
study regularly were higher than those who studied
regularly, and this difference was stafistically significant
(p<0.001). BDSS with a history of physical illness
and regular medication use were higher (p=0.006;
p=0.015). However, history of chronic physical illness
in first-degree relatives and regular medication use
did not have a significant effect on Beck Depression
Score (p>0.05). BDSS of the students who did not
have suicidal ideation were significantly lower than
those who had suicidal ideation (p<0.001). There was
no significant effect of having attempted suicide on
the Beck Depression Score (p=0.135). Finally, the BDSS
of those who did not choose medical school willingly
were statistically significantly higher than those who
did (p<0.001). The BDSS of the students who were not
happy to be medical school students were also higher
than those of students who willingly chose medical
school, and this difference was statistically significant
(p<0.001). Finally, the BDSS of those who experienced
semester/internship loss in medical school were
statistically significantly higher than those who did not
experience semester/internship loss (p<0.001).

According to the table, the mean scores of Grade
one students in Beck depression levels are similar
(p=0.827). The mean scores of Grade five students at
the Beck depression level were similar (p=0.478). The
mean scores of students with Beck depression 1 level
were higher in Grade one than in Grade 5 (p=0.008).
The average scores of students with Beck Depression
2 were similar in Grade one and Grade 5 (p=0,240).
The Grade one and Grade 5 mean scores of students
with Beck Depression 3 were similar (p=0.790). The
mean points of students with Beck depression level 4 in
Grade one and Grade 5 were similar (p=0.183).
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Discussion

In our study, depression in medical students and the
factors affecting these conditions were investigated.
When demographic factors were analyzed, no
significant relationship was found between age and
depression. The relatively narrow age range can
explain this result since the study population consisted
of university students. The data obtained show that
the rate of depression is significantly higher in female
students compared to male students. S. Nolen-
Hoeksema et al. reported that women were twice
as likely to experience depression than men and that
stress experiences and reactions to stress played arole
in making women more vulnerable to depression (8).
This may support the effect of gender on depression.

It was found that increasing the number of siblings
increased the depression status of the individual in our
study. Having more siblings may mean that familial
resources such as money, time, and parental attention
are divided more among individuals. It can be
predicted that this situation may increase the person’s
susceptibility to depression due to the difficulty in
meeting individual needs. In a study conducted in
1989 on 144 university students, it was reported that
the number of siblings and depression status were not
related, which is inconsistent with the results of this
study (9). An inadequate sample size of the study may
explain this inconsistency.

In this study, it was observed that depression was
higher in individuals who grew up in families with
lower education levels and income. While economic
difficulties create stress and pressure on individuals,
limited social support networks and lack of access to
mental health services may be among the parameters
that trigger depression (10,11). In addition, a low
educational level may reduce self-esteem and hope
by limiting job opportunities and social status. Under
these conditions, a person may be more prone to
depression.

High amount of smoking has been found to be
associated with depression. Studies in the literature also
support these findings (12,13). In addition to chemical
effects, the addictive feature of smoking, decreased
ability to cope with stress, the effect of social and
psychological factors and other independent
variables may play a role in this situation.

The findings show that as the duration of social media
use increases, the incidence of depression increases
in parallel. In a study conducted by M. Block et al.
2014 on 19776 individuals; social media use was
directly associated with significant depression, which
is consistent with the results of this study (14). Social
media use may lead people to compare themselves
with others, which may lower self-esteem and lead to
a depressive state. Long-term social media use may
disrupt sleep patterns, lead to social isolation, and
weaken the social support system by reducing real-
world relationships. However, more in-depth research
and examination of other factors may be needed to
determine whether this relationship is causal.
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Depression was less common in the group that listened
fo more music. Music may be a tool to provide
emotional balance and express emotions, which may
increase emotional well-being. Many studies have
reported that music improves depression (15,16). S.
Castillo-Perez et al. reported that music was more
effective than psychotherapy in patients with low and
moderate depression (17). It can be said that artistic
activities such as music may help prevent depression
by increasing the mental condition of the person.

In this study, the frequency of depression was found
higher in students who studied regularly compared to
those who did not study regularly. Medical students
are relatively more achievement-oriented and
competitive than the average student population.
Failure to study regularly may lead to social and
academic underachievement. In a study conducted
among university students, Amir M. et al. reported that
low academic achievement was directly related to
depression, which supports this study (18). In line with
these results, it can be said that academic failure or
failure anxiety triggers depression by creating pressure
on the student.

Students who willingly chose medical education and
were safisfied with their medical education had lower
rates of depression compared to the other group. In
addition, depression was higher in students who lost
a semester or internship during their education. In a
study conducted in 2013 on 194 medical students,
it was reported that medical students who passed
the final exam experienced lower psychological
distress and showed fewer symptoms of anxiety and
depression than those who failed (19). In individuals
directed to medical education due fo familial and
social pressures, there may be a severe lack of
motivation during medical education due to failure
to meet personal expectations and uncertainties in
the future planning of the individual. This situation may
cause pressure and stress on the individual, leading to
failure and may lead to depression.

In our study, no significant difference was found
between the depression levels of first-grade and
fifth-grade medical students. The lack of a significant
difference between first-grade and fifth-grade medical
students may suggest that students are exposed fo
similar levels of stress and pressure at different stages of
the medical education process or that these processes
have similar psychological effects in both groups. In
a study conducted in Pakistan, it was reported that
students in the first year of medical education were
more likely to be depressed than students in the final
year (20). Factors such as curriculum structure, timing
of clinical experiences, and cultural differences may
affect the stress levels experienced by students. These
differences may cause individuals to have different
depression thresholds.

Our study focuses on an enriched dataset based on a
largesampleencompassingvarioussociodemographic
variables and potential confounding factors. This
approach enhances the methodological robustness
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of the study, leading to more reliable results. However,
there are certain limitations to this study. Firstly, the
sample used in the data collection process is drawn
only from a specific geographic region, thereby
limiting the generalizability of the findings. There is a
risk of subjectivity in the data based on participants’
self-reports. In the future, including a broader sample
from different geographic regions and using objective
data collection methods could enhance the overall
validity of the results.

Conclusion

It should be taken info consideration that depression
in medical students is affected by many factors and
that preventive and supportive interventions should
be made by considering these factors. The long-
term benefits and drawbacks of the psychological
health of young physicians who have just started their
professional lives should be considered.
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ABSTRACT

Aim: The use of minimally invasive procedures in low-risk congenital heart surgeries has increased
recently. Compared to traditional median sternotomy, minimally invasive techniques offer better
cosmetfic results and provide more satisfaction to both the patient and their parents. Partial
anomalous pulmonary venous return (PAPVR) can be safely repaired using these techniques.
Material and Methods: The perioperative data of right-sided PAPVR patients who were operated
on with minimally invasive approaches in our clinic between March 2019 and January 2023
were reviewed retrospectively. The perioperative data of the patients’ including type of surgery,
cardiopulmonary bypass duration, cross-clamp duration, postoperative cardiac rhythm, total
operation duration, fotal drainage, total intensive care unit duration and total hospital stay duration
were obtained. The results were compared with the data in the current literature.

Results: During the study period, 14 patients underwent surgical repair. Five (36%) of them were
female and nine (64%) were male. Patients underwent right infra-axillary vertical thoracotomy
(RIAVT) and right anterolateral thoracotomy (RALT) had mean ages of 48+26.6 and 42+18.2
months, respectively. High venosum type atrial septal defect (ASD) was detected in 12 (85.7%)
of the patients. The most frequently used surgical freatment was the double patch technique
which was used in 12 patients (85.7%). This was followed by single patch repair in one patient (7.1
%). The Warden procedure was used in one patient (7.1%) who was operated on with the RIAVT
technique. Patients’ cross-clamp, cardiopulmonary bypass (CPB), and total operation durations
were comparable to those reported in the medical literature.

Conclusion: RIAVT and RALT are two of the frequently used minimally invasive surgical techniques in
congenital heart surgery. After gaining sufficient experience, both of these methods can be safely
applied to PAPVR repair.

Keywords: Anomalous pulmonary venous return, pediatrics, minimally invasive surgical procedure,
thoracotomy

oz

Amag: Son zamanlarda, dUsuUk riskli dogumsal kalp cerrahisinde minimal invaziv prosedurlerin
kullanimi artmaktadir. Geleneksel median sternotomiye kiyasla minimal invaziv teknikler daha iyi
kozmetik sonuglar sunmakta ve hem hastaya hem de ebeveynlerine daha fazia memnuniyet
saglamaktadir. Pediatrik hastalarda , parsiyel anormal pulmoner venéz dénts anomalisi (PAPVD) ,
bu feknikler kullanilarak gUvenle onarlabilmektedir.

Gereg ve Yontem: Mart 2019 ile Ocak 2023 tarihleri arasinda klinigimizde minimal invaziv yaklasimlar
kullanilarak ameliyat edilen sag tarafil PAPVD hastalarinin perioperatif verileri retrospektif olarak
incelendi. Hastalarin perioperatif verileri cergevesinde , uygulanan cerrahi tipleri, kardiopulmoner
bypass sUreleri, kross klemp sUreleri, postoperatif kardiyak ritimleri , toplam operasyon sUreleri,
toplam drenaijlar, toplam yogun bakim sUreleri , toplam hastanede kalis sUreleri ve mortalite verileri
toplandi. Sonucglar mevcut literatGrdeki verilerle karsilastinidi.

Bulgular: Calisma déneminde 14 hasta opere edildi . Bunlarn besi (%36) kadin ve dokuzu (%64)
erkekti. Sag infraaksiller vertikal torakotomi(SIAVT) ve sag anterolateral torakotomi(SALT) yapilan
hastalann yas ortalamalarn srrasiyla 48+26,6 ve 42+18,2 aydi. Hastalarin 12'sinde (%85,7) yUksek
vendz tip atriyal septal defekt tespit edildi. En sik kullanilan cerrahi tedavi ¢ift yama teknigi olup,
bu yéntem 12 hastada (%85,7) kullanildi. Bunu, bir hastada (%7,1) tek yama onarimi izledi. SIAVT
teknidi ile ameliyat edilen bir hastada (%7,1) Warden prosedUrU uygulandi. Hastalarn kross klemp,
k(ljrdic?pulmoner bypass ve toplam operasyon streleri, tibbi literatirde bildirilenlerle benzer olarak
izlendi.

Sonug: SIAVT ve SALT , konjenital kalp cerrahisinde sikg¢a kullanilan minimal invaziv cerrahi
tekniklerdir. Yeterli deneyim kazandiktan sonra, bu yéntemlerin her ikisi de PAPVD  onarminda
gUvenle uygulanabilir.

Anahtar Kelimeler: Anormal pulmoner vendz dénuUs, pediatri, minimal invaziv cerrahi prosedir,
torakotomi

It is estimated that 1% of all congenital heart defects venous drainage might be ftributaries of the superior

(CHD) involve a partial

anomalous

pulmonary vena cava (SVC), inferior vena cava (IVC) , coronary

venous connection (1). It is a congenital anomaly sinus or left innominate vein (2). There are more than
characterized by one or more pulmonary veins, but 20 anatomical variations of PAPVR. However , abnormal
not all, draining directly orindirectly into the right atrium drainage of the pulmonary veins originating from the
instead of the left atrium. Indirect ways of pulmonary right lung is the most prevalent form (3). An additional
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secundum atrial septal defect (ASD) is observed in
approximately 80% of patients (4). In approximately
50% of these, ASD is of the sinus venosus type (5).

The application of minimally invasive techniques in
congenital cardiac surgery are gradually increasing in
the pediatric population. Due to their safe application
and cosmetic benefits, these techniques are widely
accepted as the “new standard” by many centers,
partficularly in patients with low-risk CHD. The most
significant drawbacks of these techniques are that
achieving a clear surgical exposure is more difficult
than the conventfional sternotomy and that a
considerably long learning period is required for safe
surgery (6). Currently, the combination of the right-
sided PAPVR and ASD can be repaired safely by using
a variety of minimally invasive techniques (6-8).

In this study, we hypothesized that minimally invasive
surgical techniques can be safely used by experienced
surgeons in pediatric patients with PAPVR. In order to
investigate the safety and reproducibility of minimally
invasive fechniques in the surgical repair of the
right-sided PAPVR and ASD in pediafric patients, we
analyzed the data on perioperative morbidity and
mortality, comparing them with the data in the current
literature.

Material and Methods

This retrospective study was conducted between
March 2019 to January 2023, by reviewing the medical
records of all pediatric patients diagnosed with right-
sided PAPVR concomitant with ASD and operated
using minimally invasive surgical techniques. Excluded
from the study were the patients with Scimitar syndrome
or other concomitant complex cardiac anomalies as
well as patients with conduction abnormalities before
surgery. Indications for surgery include presence of an
ASD with at least two pulmonary veins draining to right
atrium, SVC or its tributaries resulting in dilatation of
right sided cardiac structures or significant left-to-right
shunt leading fo Qp/Qs ratio of greater than 1.5:1 on
an invasive cardiac catheterization study. In selected
cases where the pulmonary vein connections could
not be clearly observed by echocardiography,
computed tomography imaging was utilized (9).

The patients were operated on after the localization
of all pulmonary veins to the right afrium or SVC was
determined. Since 2020, in accordance with our
clinical policy we have started to use minimally invasive
surgical techniques in low risk cardiac pathologies.
RIAVT has become the most preferred technique in
our clinic. In addifion, we also frequently employ RALT.
The surgical method that would be used was left to the
discretion of the senior cardiac surgeons performing
the operation. The perioperative data of the patients’
including cardiopulmonary bypass fime, cross-clamp
time, postoperative cardiac rhythm, total operation
time, total drainage, total intensive care unit fime and
total hospital stay time were obtained.
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Statistical Analysis

Categorical  measurements  were  summarized
as numbers and percentages, and numerical
measurements were summarized as mean and

standard deviation. All statistical analyses were
performed using IBM SPSS (Statistical Package for the
Social Sciences) version 25.

Surgical Technique

Cenfral cannulation was performed in all patients.
In patients who underwent RALT and RIAVT, 4-5 cm
incisions were made in the fourth intercostal space to
gain access to the thorax (Fig.1a). After refracting the
lung from the surgical field with a moist sponge, the
pericardium was opened 2 centimeters anterior to the
phrenic nerve in the superior inferior direction. Holding
sutures were placed at frequent infervals. Removing
the slack of the previous holding sufure after each
one is a crucial manipulation for improving surgical
exposure and bringing cardiac structures closer
together. The atrial appendage was then retracted
in an inferior direction with another suspending suture.
This procedure provides exceptional exposure of the
aortic root (Fig.1b). After exposing the entire aortic
root and ascending aorta, the pericardium over the
SVC was released without damaging the phrenic
nerve by sharp dissection up to the junction with the
left innominate vein. All anomalous pulmonary veins
draining info SVC or cavoatrial junction and azygos
vein were exposed (Fig.1b). After aortic cannulation,
selective cannulations of the SVC and IVC were
performed. SVC cannulation was performed at
the junction point of right and left innominate veins
with either a right-angle metal-tipped cannula or
a small diameter plastic straight cannula (Fig.1c).
Subsequently, cardiopulmonary bypass was initiated
and continued under mild hypothermia (34°C). The
heart was then arrested with del-Nido cardioplegia
solution after achieving targeted temperature.

Three different repair techniques were used in
patients following cardiac arrest; double-patch repair,
single patch repair and Warden procedure. The
preferred surgical method was chosen after careful
consideration of several aspects. These include; (1)
distance between the enfrance point of pulmonary
venous connection to SVC and cavoatrial junction,
(2) the presence of persistent left SVC (PLSVC) and the
diameter of right SVC and (3) the localization of the
ASD in the interatrial septum. In cases with wide SVC
and short distance (<1 cm) between the pulmonary
venous connection and the cavoatrial junction, the
single patch tfechnique was used. If the patient had a
well-developed superior limbus combined with a small
SVC orif the pulmonary venous connection to the SVC
was more than 1 cm from the cavoatrial junction, the
double patch or Warden procedure was preferred. All
restrictive ASDs was expanded towards the direction
of the fossa ovalis. If the patient’s PLSVC or ASD was
not of the high venosum type, we preferred the
double patch technique or Warden procedure rather
than the single patch technique.
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Care was taken to ensure that the patch was sewn
generously to avoid stenosis in the baffle, and the
double patch or Warden procedure was favoured
in every case where SVC stenosis was suspected to
develop after the interior patch was sutured (Fig.2).

Resulis

During the study period, 14 patients underwent
surgical repair. Five (36%) of them were female and 9
(64%) were male. The mean ages of the patients who
underwent RIAVT and RALT 48+26.6 and 42+18.2 month,
respectively. The mean weight of the RIAVT and RALT
patients were 14.6 kg and 24 kg, respectively.

In the maijority of cases, 12 patients (85.7%) had both
the right upper and right middle lobe pulmonary
veins draining info right-sided heart structures. ASD of
the high venosum type was identified in 12 patients
(85.7%). On 12 patients (85.7%), the double patch
technique was employed most frequently in surgical
treatment. This was then followed by a single patch
repair in one (7.1%) patient. The Warden procedure
was performed on only one patient (7.1%) underwent
RIAVT surgery. In both minimally invasive techniques,
the cross-clamp time, CPB time and total operation
time were comparable. Nevertheless, due to the
complexity of the surgical procedures involved in the
double patch and Warden procedures, the duration
of these operations was slightly longer than those of the
single patch technique. Table 1 lists the demographic,
anatomical and surgical details of the patients.

The postoperative intensive care morbidity variables
of the patients, such as the need for mechanical
ventilation, the total length of stay in the intensive
care unit, and the total amount of drainage were
similar fo each other, and no significant difference was
observed between the RIAVT and RALT techniques.
However, CPB, cross-clomp and total operation time
was slightly longerin the RALT group. This was attributed
to the fact that fewer patients were operated on and
less experience was gained in the group with less RALT.

During the surgical procedure, none of the patients
required inotropic support. All patients were extubated
within the first six hours postoperatively. No mortality was
observed in any patient. In addition, no complications
that would prolong their hospital stay were observed
in any of the patients.

In the early postoperative period, a heart rhythm other
than normal sinus rhythm was observed in two patients.
Since the heart rates of these patients were within
the acceptable range, no additional intervention
was performed, and they were discharged with
close monitoring. In the first month of follow-up, it
was observed that one patient with low afrial rhythm
freated with the double patch technique returned
to normal sinus rhythm. The rhythm of the remaining
patient did not change in the first month of follow-
up and close monitoring continued. The variables
in postoperative intensive care unit and early-term
following discharge are shown in Table 2.
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Table 1. Demographic and Surgical Data of the Patients

Minimal Invasive Surgery(N=14)

Route of Surgery RIAVT(N=10) RALT (N=4)
Age (month) 48+26.6 42+18.2
Weight (kg) 14.6£3.51 24+2.64
Male Sex, n (%) 6(60%) 3 (75%)
Right pulmonary veins
RUL
RUL+RML 1(10%) 1(25%)
RUL+RML+RLL 9(50%} 3(75%)
0(0%) 0(0%)
High venosum ASD, n 9(90%) 3(75%)
Surgical Technique
Double Patch ,n 9 (90%) 3(75%)
Single Patch ,n 0(0%) 1(25%)
Warden, n(%) 1(10%) 0(0%)
Cross clamp time(min) 35.6x4.9 49+17.7
CPB time(min) 61.6+7.8 75.6£24.5
Operation Duration (h) 4.55+0.62 4.82+0.76

RIAVT; right infra axillary vertical thoracotomy, RALT; right anterolateral
thoracotomy, RUL; right upper lobe, RML; right middle lobe, RLL; right
lower lobe, ASD; atrial septal defect, CPB; cardiopulmonary bypass

Table 2. The variables in  postoperative intensive care unit and early-
term following discharge

Minimal Invasive Surgery(N=14)

Surgical Approach RIAVT(N=10) RALT (N=4)
Mechanic Ventilator Time (h) 6.4£2.2 5.8%3.3
ICU stay time (d) 2.2+0.2 2.4+0.6
Total Drainage (ml) 171+37.5 185+34.1
Total Hospital Stay (d) 4.1+0.6 4.2+0.4
Early Postoperative rhythm

Normal sinus rhythm 8 4

Lower atrial rhythm 2* 0

Junctional rhythm 0 0
Rhythm at the postoperative 1¢
month

Normal sinus rhythm 9 4

Lower aftrial rhythm 1* 0

Junctional rhythm 0 0

RIAVT; right infra axillary vertical thoracotomy, RALT; right anterolateral
thoracotomy, RUL; right upper lobe ,RML; right middle lobe, RLL; right
lower lobe ICU ; intensive care unit ,* Double Patch repair was used
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Fig 1a: Preoperative marking of the patient : the red arrow indicates
the 4th intercostal space , the black arrow shows the vertical skin
incision fo be performed.

Fig 1b: The view of he surgical field from the primary surgeon’s side:
White asteriks indicates the SVC , black arrows indicate anomalous
pulmonary veins draining fo SVC and atriocaval jounction and white
arrow shows aortic purse string sutures.

Fig 1c: Cenfral cannulation of the patient: Black and grey arrow
indicate SVC and aortic cannulations, respectively.Yellow asteriks
marks the right afrium..
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Fig 2: Surgical field of the patient during cardioplegic arrest : White ,
blue and black arrows indicate  SVC cannula, cardioplegia cannula
and pericardial patch , respectively. White arrow marks aortic cross

clamp and green arrow indicates IVC cannula.
Discussion

The use of minimally invasive surgical methods in
congenital heart anomalies contfinues to increase.
Contrary to the disadvantages of traditional
median sternotfomy, minimally invasive techniques
provide superior cosmetic outcomes and greater
patient and parent satisfaction. In many cases of
CHD, minimally invasive surgical procedures have
become the standard of care in recent years as a
result of advancing surgical techniques and growing
experience. Among these techniques, right vertical or
horizontal infra-axillary thoracotomy, ministernotomy
and RALT are the techniques used most commonly.
In many high-volume centers around the world,
low-risk CHD have substantially been repaired using
these techniques, and the conventional median
sternotomy has gradually been used less frequently.
The most common congenital heart anomaly in
which these techniques are used is secundum ASD.
In addition, many other anomalies such as, PAPVR,
ventricular septal defect, partial or complete
atrioventricular septal defect, double chamber right
ventricle and tetralogy of fallot can also be repaired
using these methods. However, in more complex
congenital heart anomalies, conventional sternotomy
is still recommended because minimally invasive
techniques cannot provide sufficient exposure to
allow comfortable access to the cardiac structures to
perform successful surgical repair.

RALT and RIAVT have been used safely in the surgical
repair of right-sided PAPVR and ASD. Unlike the
standard secundum ASD repair, selective cannulation
of the superiorvena cavais one of the most challenging
parts of the surgical procedure. It is troublesome
fo insert metal-fipped right-angle cannulas into
the SVC, especially in cases where the anomalous
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pulmonary vein has connected to the SVC at superior
segments. In these cases, the use of smaller, straight
cannulas may provide simplicity in surgical technique.
Alternatively, the thorax may be reentered through the
3rd intercostal space for more comfortable SVC and
aortic cannulation. Thus, the surgical procedure can
be completed using both intercostal spaces. However,
in certain cases where the thorax has been entered
through the fourth intercostal space, IVC cannulation
and snaring may still be challenging. Especially for
inferior type sinus venosus secundum ASDs with weak
inferior rims, it is crucial to cannulate the IVC as distally
as possible. For this reason, we cannulate the IVC with
CPB support in cases where exposure is insufficient
and do not hesitate to cleave the lower rib to gain
enough exposure instead of performing peripheral
cannulation if necessary. As a result of our experience
with post-discharge patient follow-ups, we did not
observe any cosmetic or functional abnormalities in
patients whose lower ribs were severed and repaired
at the conclusion of the surgical procedure.

There are many studies that report PAPVR repair could
be conducted with minimally invasive approaches.
Zubritskiy et al.(8) reported that they successfully
performed the Warden procedure using the right infra
axillary thoracotomy approachin 21 pediatric patients
with an average weight of 25 kg, and diagnosed with
PAPVR and ASD. In that study population, central
cannulation was performed in all patients and surgical
repair was performed with ventricular fibrillation under
CPB support. No morbidity or mortality was observed
in the patients in the postoperative period and all
patients were discharged with a normal sinus rhythm.
Similarly, Rao et al.(7) reported that they performed
the surgical treatment of 14 pediafric patients with
PAPVR and sinus venosus type ASD via a modified
RIAVT. The average weight of the patients was 21
kg. Peripheral cannulation was performed using the
internal jugular vein and femoral vein in patients
instead of central venous cannulation. They stated
that with this method, the venous cannulas that disturb
clear exposure of the surgical field can be avoided
and the skin incision can be kept shorter (7). In the
study of Amirghofran et al. (10), in which minimally
invasive methods and conventional sternotomies
were compared in PAPVR and ASD repair in pediatric
and adult patients, it was reported that surgical repair
of patients could be successfully performed with an
anterior mini thoracotomy method. The mean age
of 25 pediatric patients who underwent minimally
invasive approaches was 4.99 years. It was stated
that peripheral cannulation was avoided and central
venous cannulafion was applied to these patients
whenever possible. In addition, high SVC cannulation
was not used selectively in pediatric patients, instead,
a malleable cannula was sent through the right atrial
appendage to the upper segments of the SVC to
provide drainage. In all patients, double patch repair
was performed and SVC stenosis was only detected in
a 3.5-year-old patient. This patient was reoperated to
relieve the SVC stenosis. The authors concluded that
the anterolateral mini thoracotomy method can be
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safely applied to pediatric patients (10).

In PAPVR repair, the superiority of single patch, double
patch and Warden procedures to each other in terms
of the development of sinus node dysfunction, SVC
stenosis or pulmonary venous baffle stenosis in the
long term has not been fully clarified. Each technique
has its own advantages and disadvantages. Single
patch repair is a practical and reproducible method
in patients with large SVCs and where the pulmonary
venous connection is close to the SVC-right atrial
junction. However, it is not recommended in cases
where the SVC is small and the pulmonary venous
connection is away from the SVC-right atrial junction
due to the development of potential stenosis in SVC
or baffle. In these patients, double patch repair or the
Warden procedure is preferred. Although SVC stenosis
can usually be avoided with double patch repair,
it may still develop in cases where the pulmonary
venous connection is very high in SVC or the left SVC
is accompanied and the right SVC is smaller than
the normal size (8,11). In such cases, the Warden
procedure may be a more viable option. Although the
long-term survival results of both surgical techniques
are excellent, there are publications showing that
the Warden procedure gives befter results than
the double patch technique in terms of sinus node
dysfunction (12, 13). Despite the fact that the Warden
procedure appears to be a safe and effective
surgical technique, it is not without its drawbacks.
Particularly in cases where the right atrial appendage
is underdeveloped and the SVC caudal segment is
short, end to end anastomosis of the SVC to the right
atrial appendix cannot be performed and pericardial
augmentation or PTFE tube graft interposition may be
required to reduce anastomotic tension. In addition,
the pectinate muscles in the appendix must be
radically resected to prevent stenosis at SVC- right
appendix anastomosis (3). Patients undergoing this
surgery should be monitored for stenosis in this region
during the follow-up period (2, 3, 14).

Double patch repair has been our first choice in the
vast majority of PAPVR cases in our clinic (2). This was
because all of our patients had a well-developed SVC
and we were confident that the patch on the SVC
lateral wall would greatly relieve SVC flow. Although it
is thought to cause sinus node dysfunction in the long
term (11), we did not encounter such a complication
in the patients we operated on with this method in
our clinic. None of our patients needed a permanent
pacemaker. There are many scientific publications
showing that the Warden procedure is a superior
surgical method that offers very good resulfs in terms
of postoperatfive mortality and morbidity in PAPVC
patients (12, 15-18). In one of our patients, we preferred
to use the Warden procedure because the pulmonary
vein-SVC connection was located very superiorly.
There were three reasons why we did not prefer the
double patch in this patient. The first reason was that
the diameter of the SVC was not wide enough and we
suspected that the baffle to be created might critically
narrow the total diameter of the SVC. The second
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reason was that a very long and wide buff had to be
created to divert the pulmonary vein to the left atrium.
The third reason was that internal baffle creation was a
technically difficult procedure due to the high insertion
of the pulmonary vein to the SVC and the presence of
the venous cannula close to the surgical area.

The most important limitation of this study is that the
small number of cases in the RIAVT and RALT groups
made it impossible to compare these two minimally
invasive techniques with each other in terms of early
and long-term results. In addition, the long-term
echocardiographic follow-up of the patients has not
been completed yet. After obtaining these data, the
reliability of these two techniques used in terms of
the development of stenosis in the venous structures
where patches are used and the development of
cardiac rhythm problems can be clarified.

Conclusion

In conclusion, minimally invasive surgical techniques
have better cosmetic results than conventional
sternotomy incisions. All surgical tfechniques that are
used in right-sided PAPVR repair with conventional
sternotomy methods can also be applied easily and
safely with minimally invasive methods. In the following
years, minimally invasive approaches may become
standard practices in right-sided PAPVR repair.
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ABSTRACT

Aim: The study which was carried on to define the effectiveness of the service-learning approach
was realised with 2nd Grade nursing students of the faculty of health sciences of a state university
operafing in Turkiye during the fall semester of the 2022-2023 academic year (14 weeks).

Material and Methods: In this study using mixed methods, the sample group of the quantitative
research consisted of 132 students. For this purpose, “Personal and Social Responsibility
Questionnaire and Service-Learning Scale”, validity and reliability of which was proved, was used.
The qualitative part of the research was conducted with 10 participants who participated in the
whole process of the study and a semi-structured questionnaire was used. In the qualitative part
of the study, it was aimed to gain profound knowledge through the experiences that participants
gained during the service-learning process.

Results: It was determined that the average score of the students participating in the research
was 58.51£17.59 in the pre-test application of the personal and social responsibility survey and
62.59+10.13 in the post-test application. In addition, the average of the scores the students
received in the pre-test from the total service-learning scale was 82.78+13.88; It was determined
that the average score they received in the post-test was 86.00+10.69. Qualitative data show that
the service-learning approach positively contributed to the development of the participants’
insight into the importance of community work, helped them understand social diversity, helped
them develop social skills and increased their sense of responsibility.

Conclusion: Service-learning positively affected students’ knowledge of vocational and social
responsibility and their self-assessment of knowledge-skill-attitudes. It is recommended that the
service-learning approach be used fo teach nursing vocational and social responsibility.

Keywords: Nursing education, Nursing students, Service-learning, Social responsibility, Vocational
development.

oz

Amag: Hizmet ederek 6grenme yaklasiminin efkililigini beliremek amaciyla yirdtilen ¢alisma,
TUrkiye'de faaliyet gdsteren bir devlet Universitesinin saglik bilimleri fakUltesi 2. sinif hemsirelik
dgrencileri ile 2022-2023 egitim-6gretim yill giz déneminde (14 hafta) yapilmistir.

Gereg ve Yontem: Karma ydntem kullanilarak yapilan bu ¢alismada nicel arastirmanin érneklem
grubu 132 &grenciden olusmustur. Bu amagla, gecerliligi_ve ngenirIigi kanitlanmis “Bireysel ve
Sosyal Sorumluluk Olgedi ve Hizmet Ederek Ogrenme Olcegi” kullaniimistir. Arastirmanin nitel
kismi calismanin famamina katilan 10 katilmel ile gerceklestirimis olup yan yapilandinimis anket
kullaniimistir. - Arastirmanin nitel kisminda ise katiimcilarin hizmet ederek 6grenme sirecinde
edindikleri deneyimler araciligiyla derinlemesine bilgi edinmesi amaglanmistir.

Bulgular: Arastrmaya katilan™ &drencilerin Bireysel ve Sosyal Sorumiuluk Olcedi'nin 6n test
uygulamasinda ortalama puaninin 58,51£17,59, son test uygulamasinda ise 62,59+10,13 oldudu
belirenmistir. Aynca &égrencilerin hizmet ederek égrenme toplam dlceginden 6n testte aldiklan
puanlann ortalamasi 82,78+13,88; Son testte aldiklan puan ortalamasinin 86,00+10,69 oldugu
saptanmistir. Arastirmanin nitel verileri, hizmet ederek 6grenme yaklasiminin katiimcilann toplum icin
calismasinin dnemine dair icgodrilerinin gelismesine olumlu katkida bulundugunu, sosyal ¢esitliligi
anlamalarina yardimei oldugunu, sosyal becerilerinin gelismesine yardimci oldugunu ve sorumluluk
duygularnin arthgini gdstermektedir.

Sonug: Hizmet ederek 6grenme, égrencilerin mesleki ve sosyal sorumluluk bilgilerini ve bilgi-beceri-
tfutumlarnna iliskin 6z degerlendirmelerini olumiu yénde etkilemistir. Hemsireligin mesleki ve sosyal
sorumlulugunu dgretmek icin hizmet ederek 6grenme yaklasiminin kullaniimasi dnerilmektedir.

Anahtar kelimeler: Hemsirelik egitimi, Hemsirelik &grencileri, Hizmet ederek &6grenme, Sosyal
sorumluluk, Mesleki gelisim.

Social responsibility, associated with the activities that students as individuals responsive to the environment
a person or an institution works for for the benefits and society (1). At this point, the question “what is
of community without taking into account her the concept of the service-learning (CSL) in terms of
own interests or putting herself in the forefront, is an its relation with social responsibility” is thought to be
ideological concept aiming institutions or communities appropriate. Tens of descriptions have been developed

not to behave unethically,

instead to contribute for the CSL and it is generally stated that the service-

voluntarily to the welfare of the community where they learning is shaped around a “programme type and
interact and operate. As a matter of fact, educational educational philosophy” theme (2). When the relevant

institutions fulfil their responsibilities by educating their literature taken into consideration,

this concept is
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understood to be defined as "educational experience
based on modular (credit) lessons where students
participate in organized service activities that meet the
defined social needs; and also the experience where
they reflect through service activities that enable
students to gain a better understanding about the
content of the lessons, to grasp the importance given
to this discipline and to increase their commitment to
personal values and civic responsibilities. According
to the definition in question, it is expected that the
service-learning should have an academic activity,
contribute to the objectives of the lessons and create
meaningful learning, and should carry a meaning
for both the student and stakeholder of the society.
However, one of the most important objectives of the
service-learning is fo gain civic responsibility (3). Facts
such as offering meaningful and relevant services to
the society, encouraging academic learning and
preparation of the individual for active citizenship
process are among the criteria required to enable
learning by service and fo make it a part of an
academic programme (4).

The CSL is a reflective and relational pedagogy
connecting community and public services with
structural learning opportunities. This method prepares
students to solve community-based problems on a
practical level rather than focusing on preparing them
for a specific job. Students are offered to discover
the connections between the theoretical area of the
classroom and the practical needs of the society.
Perhaps the most important benefit of the service-
learning is students’ connection to a community
and the motivation and the opportunity that the
CSL would provide for them to define their own roles
within that community (5). It increases academic
achievement, enables school attendance in terms of
learning responsibility and provides additional support
for commitment to classroom work and high exam
grades (6).

At the same time, while developing self-concept, self-
esteem, self-efficacy in terms of identity development
(7), it enables establishing positive relations by
connecting the student with the society (8), and
therefore supports fair society (9). In order for learning
from service experience to have the desired level
of impact, the CSL policy needs to be designed to
facilitate the development of these skills as part of
or in addition to other learning objectives. It is stated
that the way to redlise this is including students in
the environments, processes, and interactions where
the concept in question exists and can be critically
examined and by comparing different worldviews
(10).

No study has been found in the literature examining
the service-learning approach of nursing students. In
this regard, the study will be conducted to examine
the effect of the service-learning approach on the
professional and social responsibility development of
nursing students.
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Material and Methods
Subject of the Research

In the research conducted with the combination of
qualitative and quantitative method and details of
which are given in methodology chapter, it is aimed
to find out whether the CSL activities contribute to
the social responsibility and vocational skills of the
students; and the study is designed in a way fo answer
the questions below:

If there are any significant difference between pre-
test and post-test performances of the students
participating in the CSL activities

To compare the results gained with the students who
did not participate in the CSL activities

To find out whether the CSL activities contribute to the
development of the social responsibility skills of the
students.

Universe and sample

The population of the research consists of the 2nd
Grade nursing students of the faculty of health sciences
of a state university in Turkiye. Sample of the research
consists of the students taking an *Emergency Care and
First Aid” lesson, in which the social responsibility levels
of the students came to the fore the most. In this study,
the sample size calculation developed by Krejcie and
Morgan in 1970 was used. In the mentioned method,
it is stated that according to a=0.05 significance and
* 5% error margin in a population consisting of 168
people, the required sample number is supposed to
be 126. (11). Starting from these data, the research
has been realised with 132 students (78.5% of the
universe has been reached). The qualitatfive research
part of the study has been carried out with 10 students
who have participated in the pre- and post- tests.

Data collection tools

The research is based on a combined qualitative and
quantitative approach. In the quantitative part of
the research "The CSL Scale and Social Responsibility
Scale” validity and reliability of which was proven was
used. In the qualitative part 10 participants were asked
a semi-structured questionnaire. Before the interview,
participants were briefly informed about the content
of the research. It was stated that voice recorders
would be used in order not to lose any data, and these
would be used under the scope of the research and
never be shared with the third parties. It was informed
that participating in the research was voluntary and
interviews lasted around 30 minutes on average. As
the data from the participants were protected, they
were coded as P1, P2, P3, ... and so on; no changes
were made in the views of the participants and they
were directly transferred.

The service-learning scale

The original form of the scale is “Short Version of Scale of
Service-Learning Involvement (SSLI)" and developed
by Olney and Grande in 1995. Original language of
the scale is English. KicUkoglu and Ozan adapted The
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Service-Learning Scale into Turkish in 2015. The internal
consistency reliability parameter of the scale was
found as .85 and the test-retest reliability coefficient
was .81. The adapted scale consists of 30 items and is
in 4-point Likert type (12).

Personal and social responsibility questionnaire

The original form of the scale is “Personal and Social
Responsibility Questionnaire (PSRQ)” and developed
by Li Weidong, Paul M. Wright, Paul B. Rukavina
and Molly Pickering in 2008. Original language of
the scale is English. Filiz and Demirhan adapted the
Personal and Social Responsibility Questionnaire
(PSRQ) into Turkish in 2015. PSRQ can be used for
different disciplines covering studies on responsibility
behaviours. Within the scope of the reliability study,
the internal consistency parameter was calculated
as .925. It was determined that the Pearson Product
Moment Correlation Coefficient calculated for the
test-retest reliability study was significant. Findings from
Confirmatory Factor Analysis showed that the structure
composed of Exploraftory Factor Analysis was at an
acceptable level. The adapted scale consists of 13
items and is in 6-point Likert type (13).

Semi-structured questionnaire

Research questions were prepared by taking the
national and international literature into consideration.
The reason why semi-structured questions were
preferred was that they were neither as rigid as
structured questions nor as flexible as unstructured
questions. Therefore, since it is located between the
two extremes, it was aimed to enable the participants
to express their views on the subject more clearly.
For this purpose, 11 questions were directed to the
participants.

Implementation background of the research

The research was completed in 14 weeks in the Fall
Semester of the 2022-2023 Academic Year. First of
all, the pre-test of the research was presented on
12 October 2022 and the CSL was infroduced to
this group. In the following weeks, workshops in and
outside the classroom and activities based on social
responsibility were carried out with the students
participating in the study within the scope of the CSL.
For instance, as part of extracurricular activities, a
“"Healthy Life Activity” was organized in the foyer area
of the university campus on 29 December 2022. The
last test of the study was conducted on 10 January
2023, which was in the last week of the Fall Semester.
Qualitative interviews were held again this week.
Qualitative data were checked using “Standards for
Reporting Qualitative Research (SRQR)".

Analysis of data

Data of the study were analyzed with IBM SPSS 23v
package programme. After that, reliability of both
the pre-test and post-test implementations of the
scales used in the research was presented through
the Cronbach Alpha internal consistency coefficient.
An alpha coefficient of less than 0.5 is unacceptably
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reliable, between 0.5 and 0.6 is poorly reliable,
between 0.6 and 0.7 is acceptably reliable; between
0.7 and 0.9 means good reliability and if it is higher
than 0.9, it shows that it is perfectly reliable (14).

After determining those scales yielded reliable results,
the normal distribution situation of both the scales
and the differences between the pre-test and post-
test scores were examined in order to decide on the
tests to be used in the analysis. Due to the normal
distribution of the pre-test scores of the Personal and
Social Responsibility Questionnaire and The CSL Scale,
the relationship between the scales was examined
with Pearson Product Moment Correlatfion; since
the post-test scores did not show normal distribution,
the relationship between the scales was examined
through Spearman Rank Differences Correlation;
and significant differences between the scores were
examined using the Dependent Samples t-Test as the
differences between the measurements showed a
normal distribution.

Correlation coefficients between 0 and 0.30 were
interpreted as low, between 0.30 and 0.70 as medium,
between 0.70 and 1 as an indicator of a high level
of correlation (15). For the pre-test and post-test
measurements, the size of the differences between the
units was calculated by Eta squared. An eta square
(n2) of 0.01 was interpreted as low, 0.06 medium, and
0.138 as an indicator of a difference with a high effect
size (16).

Reliability analysis

Alpha coefficient was found as 0.977 in the pre-test
application of the one-dimensional Personal and Social
Responsibility Questionnaire and 0.901 in the post-
test application and it was seen that it was perfectly
reliable for both applications. Alpha coefficient was
found as 0.826 for the pre-test application and 0.817 for
the post-test application of the CSL Scale in general,
and it was highly reliable for both applications.

Results

AccordingtoTable 1,0.8 % of the students participating
in the research were 18 years old (n=1) , 22.7 % of them
19 (n=30), 34.8 % of them 20 (n=46), 21.2 % of them 21
(n=28), 6.8% of them 22 (n=9), 6.8 % of them 23 (n=9),
0.8 % of them 24 (n=1), 3.8 % of them 25 (n=5), 1.5 %
of them 26 (n=2) and 0.8 % of them were 30 years old
(n=1). 3 % of the students participating in the research
were married (n=4), 97 % of them were single (n=128)
72.7 % of the students were female (n=96) and 27.3 %
of them were male (n=36). The place where 14.4% of
students lived the longest was a village (n=19), 31.8 %
of them lived in a district (n=42), 22.7 % of them lived
in a province (n=30) and 31.1 % of them lived in a big
city (n=41). 21.2 % of the students still lived with their
parents (n=28), 19.7 % of them lived with their friends
at home (n=26) and 50.8 % of them lived in a state
hotel (n=67) and 8.3 % of them lived in a private hostel
(n=11). According to Table 2, 34.8 % of the students
participating in the research were 20 years old (n=46),
97 % of them were single (n=128), 72.7 % of them were
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female (n=%96). The place where 31.8 % of students
lived the longest was a district (n=42) and during the
research was conducted 50.8 % of the students were
staying in the state dormitory (n=67).

Table 1. Information on students participating in the research.

Variable Category N %
18 1 8
19 30 22.7
20 46 34.8
21 28 21.2
22 9 6.8
Age
23 9 6.8
24 1 .8
25 5} 3.8
26 2 1.5
30 1 .8
Married 4 3.0
Marital Status
Single 128 97.0
Female 926 727
Gender
Male 36 27.3
Village 19 14.4
The place where they have IS A s
lvegliinelleomesesi Province 30 22.7
Big city 41 31.1
With the family 28 21.2
At home with friends 26 19.7
The place they live in now
State hostel 67 50.8
Private hostel 11 8.3
Total 132 100

According fo Table 2, 69.7 % of the students stated
that the income and expenses of their families were
equal (n=92). Mothers of 50.8% of the students are
primary school graduates (n=67) and fathers of 38.6 %
of the students are high school graduate (n=51). 57.6
% of the students participating in the study stated that
they took part in social responsibility activities (n=76),
when the social activities they took part examined, it
was found out that 28 % of them were giving health
training (n=37). Families of 44.7 % of the students (n=59)
and social environment of 43.9 % of the students (n=74)
involved in social responsibility activities.

According to Table 3, 22 % of the students stated that
their income was less than their expenses (nN=29), 69.7
% of them stated that their income and expenses
were equal (n=92), 8.3 % of them stated that their
income was more than expenses (n=11). Mothers of
4.5 % of the students were llliterate (n=6), 50.8 % were
primary school graduates (n=67), 28 % of them were
high school graduates (n=37) and 16.7 % of them had
a university degree or above (n=22). Fathers of 0.8 %
of the students were illiterate (n=1), 34.8 % of them
primary school graduates (n= 46), 38.6 % of them were
high school graduates (n=51) and 25.8 % of them had
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a university degree or above (n=34). Of the students
participating in the study, 57.6 % stated that they took
part in social responsibility activities (n=76), and 42.4
% stated that they did not (n=56). When the social
activities they took part examined, it was seen that 28
% of them planted frees (n=37), 28 % of them gave
health fraining (n=37), 23.5 % of them helped those
who needed (n=31), 15.2 % of them donated blood to
the Red Crescent (n=20), 3.8 % of them paid support
visits to the elderly and sick people (n=5) and 1.5 %
of them fed the stray animals (n=2). Families of 44.7
% of the students participated in social responsibility
activities (n=59) while 55.3 % of them did not (n=73).
When the social circle of the students was examined,
43.9 % of them took part in social activities (n=58) while
56.1 % did not (n=74).

Table 2. Information on the family and participation status in social
activities.

Variable Category N %
Income is less than expenses 29 22.0

Income Level of the

Family Income is equal to expenses 92 69.7
Income is more than expenses 1 8.3
lliterate 6 4.5
Primary School 67 50.8

Mother's Education
High School 37 28.0
University Degree or above 22 16.7
lliterate 1 8
Primary School 46 34.8

Father's Education
High School 51 38.6
University Degree or above 34 258

Status of Participating | Parficipated 76 57.6

in the Social Responsi-

bility Activities | did not participate 56 42.4
Planting trees 37 28.0
Giving health training 37 28.0
Helping those who need help 31 23.5

Social Activities Partic-

ipated Donating blood to the Red Cres- 20 152
cent :
Organizing support visits to the sick/ 5 38
elderly people .
Feeding stray animals 2 IFS

Family Parficipating in They participated 59 447

the Social Responsibili-

ty Activities They did not participate 73 55.3

Secel EnviemmEnit They participated 58 43.9

Participating in the

Social Responsibilit: . -

Acivitizs P 4 They did nof participate 74 56.1

Total 132 100

Results related to the quantitative methods

Descriptive statistics about Personal and Social

Responsibility Questionnaire are given in Table 3.
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Table 3. Descriptive statistics about personal and social responsibility
questionnaire.

Measu- 3 The The

rement Y X ® Lowest Highest e AEEgEs
Pre-test 132 5851 17.59 15.00 78.00 4.50

Post- 132 4259 1013 1600 78.00 481

test

According to the findings in Table 3, it is seen that the
average score (X) of the students who participated in
the study was 58.51 in the pre-test application of the
personal and social responsibility questionnaire, the
standard deviation was (SD) 17.59, the lowest score
gained from the scale was 15, and the highest was
78, and item averages were 4.50. In accordance with
the item averages, personal and social responsibility
levels of the students seemed "high” in the pre-test
implementation. As regards the findings in Table 4,
it was determined that the average score (X) of the
students who participated in the study was 62.59 in
the post-test application of the personal and social
responsibility questionnaire, standard deviation was
(SD) 10.13, the lowest score gained from the scale was
16, and the highest was 78, and item averages were
4.81. In accordance with the item averages, personal
and social responsibility levels of the students seemed
“high” in the post-test implementation.

With regard to the findings in Table 3, it is found that the
average score of the students who participated in the
study was 58.51+£17.59 in the pre-test application and
62.59+10.13 in the post-test application of the personal
and social responsibility questionnaire. In accordance
with the item «averages, personal and social
responsibility levels of the students were determined
as “high” in the pre and post-test implementation.
Descriptive statistics about The Service-Learning are
given in Table 4.

Table 4. Descriptive statistics about the service-learning.

Item

Sc;ale/s'ub— Measure- N X0 S The The G
Dimension ment Lowest  Highest ges

Pre-Test 132 27.62 491 16.00 38.00 2.76
Exploring

Post-Test 132 29.06 4.30 17.00 38.00 291

Pre-Test 132 28.69 6.53  13.00 37.00 2.87
Realising

Post-Test 132 30.08 4.86 13.00 39.00 3.01

Pre-Test 132 26.46 4.17 17.00 35.00 2.65
Internalization

Post-Test 132 2686 3.24 18.00 38.00 2.69

Pre-Test 132 8278 13.88 48.00 102.00 276
Total

Post-Test 132 86.00 10.69 50.00 110.00 2.87

In Table 4, it was determined that in the pre-test
application of the exploration sub-dimension of
the CSL scale, the average score obtained by the
students participating in the research was 27.62+4.91.
Considering the item averages, exploring levels of
the students was seen as "medium” in the pre -test
implementation. It was detected that in the post-
test application of the exploration sub-dimension of
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the CSL scale, the average score obtained by the
stfudents participating in the research was 29.06+4.30.
In compliance with the item averages, exploring levels
of the students were seen as "high"” in the post -test
implementation.

According fo the findings in Table 4, it is seen that the
average score (X) of the students who participated in
the study was 27.62 in the exploration sub-dimension
pre-test application of the CSL Scale, standard
deviation was (SD) 4.91, the lowest score gained
from the sub-dimension was 16, and the highest was
38, and item averages were 2.76. In comparison with
the item averages, exploring levels of the students
were “medium” in the pre -test implementation. It
was determined that the average score (X) of the
students who participated in the study was 29.06 in
the exploration sub-dimension post-test application
of the CSL Scale, standard deviation was (SD) 4.30,
the lowest score gained from the sub-dimension was
17, and the highest was 38, and item averages were
2.91.In accordance with the item averages, exploring
levels of the students were "high” in the post -test
implementation.

According to the findings in Table 4, it was established
that the average score (X) of the students who
participated in the study was 28.69+6.53 in the
realization sub-dimension pre-test application of
the CSL Scale. In reference to the item averages,
realization levels of the students were “high” in the
pre -test implementation. The average score of the
students who participated in the study was 30.0814.86
in the realization sub-dimension post-test application
of the CSL Scale. With respect to the item averages,
realization levels of the students were “high” in the
post -test implementation.

According to the findings in Table 4, the average
score (X) of the students who participated in the
study was 28.69 in the realization sub-dimension pre-
test application of the CSL Scale, standard deviation
was (SD) 6.53, the lowest score gained from this sub-
dimension was 13 and the highest was 37 and item
averages were 2.87. In regard to the item averages,
realization levels of the students were “high” in the
pre -test implementation. It is seen that the average
score (X) of the students who participated in the
study was 30.08 in the realization sub-dimension post-
test application of the CSL Scale, standard deviation
was (SD) 4.86, the lowest score gained from this sub-
dimension was 13 and the highest was 39 and item
averages were 3.01. In accordance with the item
averages, realization levels of the students were “high”
in the post -test implementation.

In proportion to the findings in Table 4, the average
scores (X) of the students participating in the research
in the internalization sub-dimension were 26.46+4.17
in the pre-test application and 26.86+3.24 in the post
test application of the CSL scale. In accordance
with the item averages, internalization levels of the
students were "medium” in the pre and post -test
implementation.

According to the findings in Table 4, the average
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score (X) of the students who participated in the study
was 26.46 in the internalization sub-dimension pre-
test application of the CSL Scale, standard deviation
was (SD) 4.17, the lowest score gained from this sub-
dimension was 17 and the highest was 35 and item
averages were 2.65. Inreference to the item averages,
internalization levels of the students were "medium” in
the pre -test implementation. It was detected that the
average score (X) of the students who participated in
the study was 26.86 in the internalization sub-dimension
post-test application of the CSL Scale, standard
deviation was (SD) 3.24, the lowest score gained from
this sub-dimension was 18 and the highest was 38 and
item averages were 2.69. In accordance with the item
averages, internalization levels of the students were
seen as “medium” in the post -test implementation.

With respect to the findings in Table 4, it is seen that for
the fotal of the CSL scale, the average of the scores
that the students who participated in the research
got in the pre-test was 82.78+13.88. As regard the
item averages, the CSL level of the students were
at the "medium” level in the pre-test application. It
was defermined that for the total of the CSL scale,
the average scores that the students parficipating
in the research got in the post-test application was
86.00+£10.69. Considering the item averages, the CSL
level of the students were at the "high” level in the
post-test application.

Considering the findings in Table 4 in the post-test
application for the total of the CSL scale of the
students participating in the research, the average
(X) of the scores obtained in the pre-test application
for the total of the CSL scale was 82.78, the standard
deviation (SD) was 13.88, and the lowest score
obtained from the scale. 48, the highest score is 102,
and the item average is 2.76. With respect to the item
averages, the CSL level of the students were at the
“medium” level in the pre-test application. Pursuant to
the findings in Table 5, the average (X) of the scores
obtained in the post-test application for the total of
the CSL scale was 86, the standard deviation (SD) was
10.69, and the lowest score obtained from the scale
was 50 and the highest score was 110 and the item
averages were 2.87. In terms of the item averages,
the CSL level of the students were at the “high” level
in the post-test application. Findings regarding the
determination of the relations between Personal and
Social Responsibility Questionnaire and The Service-
Learning Scale are given in Table 6.

When Table 5 is examined, it is seen that the scores
of the students in the pre-test application from the
individual and social responsibility scale in general
have a moderately significant positive correlatfion
with the exploration sub-dimension scores of the CSL
scale (p<.01; r=.596). a moderately significant positive
correlation with the scores of the realization sub-
dimension (p<.01; r=.599), a moderately significant
positive correlation with internalization sub-dimension
scores (p<.01; r=.408), and a moderately significant
positive correlation (p<.01; r=.616) with the total scores
of the CSL.
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Table 5. The relations between personal and social responsibility
questionnaire and the service-learning scale.

The Service-Learning

mPle Scale/sub-dimen-
tion el Explo- Realizing Internaliza- Total
ring fion
Pre-test . 596 599~ .408™ 6167
Personal and Soci-
Pegicy | & Respenaliy 379" 443" 222 421"

**p<.01; *p<.05

When Table 5 is examined, it was determined that the
scores of the students in the post-test application from
the individual and social responsibility scale in general
had a moderately significant positive correlation
with the exploration sub-dimension scores of the CSL
scale (p<.01; r_s=.379), and a moderately significant
positive correlation with the realization sub-dimension
scores (p<.01; r_s=.443), a low-level significant positive
correlation with the infernalization sub-dimension
scores (p<.01; r_s=.222) and a moderately significant
positive correlation with the total scores of the CSL
scale (p<.01;r_s=.421).

The t-Test results, which were carried out to determine
whether there was a significant difference between
the pre-test and post-test average scores of the
Personal and Social Responsibility Questionnaire, are
given in Table 6.

According to Table 6, there is a significant difference
in small effect size between personal and social
responsibility guestionnaire pre-test scores and post-test
scores (t_132=-2.207, p<0.05, n2=0.036). The average
of the personal and social responsibility questionnaire
scores of the students after the community service
implementation (X=62.59) is higher than the average
of the personal and social responsibility questionnaire
scores before the community service implementation
(X=58.50).

Table 6. The t-test results of the pre-test and post-test average scores
of the personal and social responsibility questionnaire.

Measure-

X 2
o N X SS sd t o) n
Pre- Test 132 58.50 17.58
131 -2.207  0.029" 0.036
Post-Test 132 62.59 10.12
*<p,05

The t-Testresults, carried out to determine whether there
was a significant difference between the students’
personal and social responsibility questionnaire pre-
test scores, and the pre-test and post-test average
scores of the CSL Scale according to Table 6, are
givenin Table 7.
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Table 7. The t-test results of the pre-test and post-test average scores
of the service-leamning scale. X

Scale /Sub-di-

Measure- 5,
. X SS!
mension

ment N

Pre- Test 132 27.62 4.92

Exploring 131 -2.368 0.019° 0.041
Post-Test 132 29.06 4.30
Pre- Test 132 28.69 6.53

Realizing 131 -1.894 0.060
Post-Test 132 30.08 4.86
Pre- Test 132 26.46 4.7

Internalization 131 -0.898 0.371
Post-Test 132 26.86 3.25
Pre- Test 132 8278 13.88

Total 131 -2.065 0.041° 0.032

Post-Test 132 86.00 10.70

*p<, 05

According to Table 7, there is a significant difference
in the small effect size between the students’ pre-
test scores of the exploration sub-dimension of the
CSlscale and the post-test scores of the exploration
sub-dimension of the CSL scale (f_132=-2.368, p<.05,
n2=0.041). The average of the scores of the students
for the scale exploration sub-dimension (X=29.06) of
the CSL Scale after the community service application
is higher than the average of the scores before the
community service application (X=27.62). There is no
significant difference between the students’ pre-test
scores and the post-test scores the of the realization
sub-dimension of the CSL scale (t_132=1.894, p>.05).
There is no significant difference between the
students’ pre-test scores and the post-test scores the
of the internalization sub-dimension of the CSL scale
(t_132=-0.898, p>.05). There is a significant difference
in small effect size between the students’ total pre-test
scores and the total post-test scores of the CSL scale
(t_132=-2.065, p<.05, n2=0.032). The average scores
of the students after the community service practice
(X=86.00) of the L CSL scale is higher than the ones
before the community service practice (X=82.78).

Resulits on the qualitative method
Social responsibility and social awareness perception

Social responsibility is a phenomenon that has material
and spirifual elements. The concept in question has
been tried to be defined by associating it with different
points of views by the participants. In an approach, in
which conscience is prominent, social responsibility is
described as follows:

“Social responsibility, fo me, is to help people -
financially and morally - by taking care of their needs.
Social responsibility, of course, is a situation that is up fo
the conscience of the person; you should be wiling to
help others. | think we can meet a lot of needs of the
people within the scope of social responsibility” (P1).

Empathy approach that can be described as
sympathy is to infernalize a subject or an event by
the individual by understanding the emotional state
of another person. Another participant points out
the relationship between social responsibility and
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empathy.

“Man, first of all, is a social being. As we live in a state
order after all, we have to show empathy. We are all
a community, that is we are like combined chains. If
we become selfish, we become the weak link in the
chain” (P2).

Social responsibility concept is not limited only with
its material dimension. At the same time, it should be
taken intfo consideratfion with its spirifual aspects in
accordance with the phenomenon that is put in the
centre. Therefore, social responsibility is defined as
follows:

“I think the concept of social responsibility is fo show
people what they do not know or to express their
important problems and help them develop methods
to cope with their problems. This could be material or
spiritual” (P10).

In this respect, it seen that various approaches
emerge when considering whether financial or moral
assistance is provided to any person with or without
close or distant relationship, and if so, what kinds of
assistance is provided for them.

"Of course, | did. | mean, | have helped people- either
old, or a child or at my age ... | love to help people.
I mean, seeing their works are done or their problems
are seftled at that moment makes me very happy.
Because, even this much is enough. The simplest one
for example helping an elderly patient cross the street
is something | do daily basis. | become happy when |
help people solve theirissues; that's why | help” (P1).

In another example it is understood that there happens
discrimination among the people to be helped and
priority is given to the immediate environment. The
background reason of this is the real situation of the
person to be helped is not known exactly.

“I'mostly help my close ones. My priority ismy immediate
environment, because | am not in a close relationship
and | cannot sense the needs of those who are far
away, | help my immediate environment” (Pé).

When the expectations from the individuals that
are helped are focused on, it is understood that the
subject is taken in a simple way and only a positive
aftitude from them will be sufficient.

“When | am helping, | do not expect anything as the
other side already has a problem or needs something
atf that time. But of lesson, if the person | help is to resent
me or bite my head off, this situation frankly makes me
feel uneasy. The only thing | expect from the other side
is to thank me. That's all. | do not expect anything else.
Apart from this, | think if they are not able to do this,
they can at least smile and that would be enough”
(P1).

Itis seen that another participant also shares the same
thoughts and due to her/his religious belief s/he says
positive wishes would be enough.

“I'have no expectations. It is enough if they pray for me
or thank me” (P7). “This is both the feeling of sympathy
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and happiness and also it is because of our religion.
This would help on the other side when we die” (P6).

When the motivations directing an individual to help
are taken into consideration, it is understood that
different meanings are aftributed to the aids, but a
psychological border emerges in terms of the size of
the aids.

“I have limits in both financial and moral aids. After alll
| am a human being. Although | say | have no mental
limits, | would say stop somewhere. But | do my best
unftil the time my mind tells me to stop, of course, within
the limits of my budget” (P2).

One participant who states that s/he can actin a more
unlimited way in terms of moral assistance along with
financial aid says s/he will not give up on this behaviour
despite the possible negative consequences. S/he
says that:

“I have a limit when sacrificing, | mean, | think | can
help until the point that | hurt myself. It would be wrong
to say | do not have any limits. | cannot continue after
a point that | might give harm. | cannot continue
helping financially but morally | might. Because there
are people we love and we do not want them to be
upset, we want to help them. In return we give harm to
ourselves, but personally | would continue moral help”
(P4).

The issue of the abuse of aid is another aspect of the
border drawn.

“This happened a lot when | helped a person. They
start using me for their benefits. | say stop fo this
sifuation now because | feel used — my good will is
being abused. In this case, | would stop myself but
other than that, | do my best to help” (P5).

However, there are examples that are exceptions to
these approaches; it is stated that when necessary,
aids are directed to those who are in need by taking
from the others.

“I can sacrifice financially fill the end. | can even give
the last money in my pocket, really, if | feel that person
really needs and if my money is not enough, | can ask
from the people around me. | mean, | do not have
limits when it comes to helping” (P3).

The contribution of the csl activities to the education
process and the development of social responsibility

In the CSL approach, a form of learning in which
academic objectives and services for the benefit of the
society are combined, academic learning is supported
withreal-life experiences. Thus, the experience of being
an effective citizen is also provided. Moreover, it should
be noted that, the phenomenon in question is widely
used by all disciplines when the CSL contribution to the
system and the personal development is taken info
consideration. In this respect, when the contribution
of the practices and theoretical information provided
during the research to the education process and
social responsibility understanding of the participants
is examined, positive feedback that can be classified
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under different headings draw attention. For instance,
the importance of knowing an individual closely in the
nursing profession is expressed as such:

“I think this approach has great contribution to the
nursing field. Because, the nursing profession requires
acting in line with the people’'s care needs. That is
why; we assess each person we see outside differently.
Thanks fo these practices, | have been able fo more
closely experience that people’s needs are various.
We are given such an opportunity. Moreover, it also
gave me the opportunity fo practice taking blood,
measuring blood sugar or checking blood pressure, it
made me feel more useful for the society” (P1).

Learning is an action realized with different methods
by seeing, hearing and doing by considering the
characteristics  differences between individuals.
Activities carried out during the research process
presented learning by doing experience to the
participants. This approach, depending on the featfures
of the practices, creates the feeling of being useful to
the society, while combining theory and practice.

“"We learn a lot of theoretical things in the lessons and
in fact we do know a lotf. But the knowledge can be
fleeting, that is why practice is more important as it
is visual, we were able to get good opportunities;
we had the chance to practice what we learned.
But more importantly, what we did was rewarded.
Sometimes people can face bigger problems due
to small precautions. We took blood and measured
blood pressure; maybe with a small precaution we
will be able to solve a bigger problem. This is a good
feeling” (P10).

The CSL process arouses an interest in social problems
while assisting development of social responsibility
consciousness. At the same time, it supports the
development of competences such as working based
on collaboration, solidarity and communication.

“We study nursing in health sector. As a requirement
of our profession, we wil be in communication
with patients all the time. | think the most important
contribution of this experience was the opportunity
fo improve communication. Learning their needs by
observingisveryimportantforourjob.Thereissomething
like this; we do not work only in the intensive care unit,
emergency unit, orin other services. Forinstance, some
of our friends are choosing public health; | believe the
activities we carry on here will contribute to them a
lot. | think social responsibility projects can contribute a
lot more to public health nursing as there are old and
infant patients here. A different experience is needed
to deal with such groups, | believe, such approaches
may help understand our profession” (P9).

While daily problems occur in the CSL concept,
methods to solve these problems are tried to be
developed. In this process, while enabling the
individual to take responsibility through academic
and social activities, it also contributes to their self-
confidence development.

“Last yearwe could not do aninternship at the hospital,
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so this year when we went for internship, we faltered a
bit. | am not talking about everyone but many friends
of mine faltered when they approached people and
helped them. Thanks to this lesson we learned how to
approach people and we gained confidence” (P4).

There are many alternative methods to integrate CSL
activities info the curricula. Therefore, different models
can be developed in accordance with the learning
objectives, the number of the students, education
level of the students, and also the projects and the
opportunities of the institution to be collaborated with
in the community. Determining the suitable model is
the most important stage of the preparation phase. In
thisrespect, one of the questions wondered in this study
was “outside clinical practices in nursing education,
whether the education process with CSL could be
reinforced or not”.  Although participants gave
different and alternative answers to this question, they
expressed as their common thought that a significantly
positive benefit gained.

“As | stated in the previous questions, | think this
approach can be very useful for instance in public
health. After all, it will certainly help at the stage when
we put the theoretical knowledge we learned into
practice. Moreover, it contributes to the development
of communication and empathy skills but the most
importantly it helps us become a part of the community
as an individual. | think this is what we need most, and
this approach gives us a good opportunity” (P9).

Another participant offered a little bit more different
approach in terms of the impact of this approach
on the education process, and highlighted the
contribution that emerged in reinforcing cognitive
and affective competences.

..... for example, | am an excited and sensitive person.
When | do something related with my job or in social
life, my hands shake. | started learning how to get
over these problems by taking part in the activities
in this lesson. It was a good experience for me to
communicate with people, otherwise my hands used
to shake while measuring blood pressure; "I think | feel
a litfle more confident now.” (P7).

Another feature of the CSL approach is its offering
participants the opportunity to express themselves in
a more relaxed atmosphere. In this way, alternative
approaches can emerge in terms of the benefit of the
society and personal development outside the formal
atmosphere. Thus, while the individual is acting at the
centre of the social expectations, at the same fime
starts becoming a part of the society.

“"We used to hesitate by thinking if people would
misunderstand. Bu in this lesson, we found a more
relaxed atmosphere beyond a formal approach and
spoke to people more comfortably. Sometimes when
we speak to the patients af the hospital, they become
aggressive and we cannot get along. How to put it, it
was as if we were provided with an experience outside
the hospital and | think we felt more comfortable.”
(P8).
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Discussion

The CSL offers various benefits to the stakeholders,
moreover, research in this field shows that the
approach in question is frequently used in several
academic disciplines such as medicine, nursing,
business, economy, social sciences, education (17).
This study carried out with nursing students for a long
period of fime shows that the CSL concept is an
approach which is appropriate for the health sector.
In this regard, the students who participated in the
study stated that they had the opportunity to "“learn
by experiencing” through service-learning practices
and that they integrated theoretical and practical
knowledge with these approaches. In addition,
students stated that this approach was effective in
strengthening cognitive and affective competencies
and that their self-confidence increased.

There are programmes making the CSL management
a part of the education system. For instance, this
approach is evaluated as an important component
of graduate fraining program at the Fisher Institute
of Health and Gerontology at Ball State University.
Each student who is accepted to this programme as
an assistant is frained in their responsibilities including
social assistance to the elderly people living in that
community and they present their experiences
regularly through the Monthly Report Form. The results
obtained from the analysis of a report selected as
an example within the scope of the study show that
students gained new competences in the professional
and social fields, they understood disabled and elderly
individuals better, that is, their feeling of sympathy
improved, and the fear of working with the elderly
that they used to have diminished (18). Students
interviewed within the scope of the study gave similar
feedback to the research in question and stated
that their empathy skills improved and that coming
together with different communities at early stages
had advantages.

In the service-learning, learning objectives of the
stfudents are as important as the benefits of the
services offered to society; more importantly both are
inferconnected and strengthen each other. Studies
show that the service-learning contributes positively to
the development of personal qualifications in different
ways. However, when the CSL is implemented based
on a compulsory curriculum, debates on its potential
benefits are still ongoing (19). In the study students
examined the effects emerged at the implementation
stage of a compulsory the service-learning lesson,
the results showed that learning experiences students
gained from the service-learning had a strong impact
on their personal developments. The benefit of the
the service-learning approach is inevitable in the
approaches in which field practices are not enough
due to the large number of the students and the
students are hesitant to contact the patient. Findings
obtained from this research present similar results.
The participants stated that there was a significant
difference in their personal developments when
they compared their situation before and after the
research.
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Scientific articles and studies on the CSL display various
approaches, and present a wide perspective about
the experiences obtained from the perspectives of
the students, lecturers and the administrative staff.
Most of these studies build a bridge between theory
and practice; besides enabling students and the
future professionals to gain competences and skills,
they provide social awareness which is especially
necessary for their professional performances (20).
Based on these contributions the service-learning to
professional performance, it is stated that when the
CSL based academic learning process is integrated
with  community experience, students gain both
personal/social and academic skills. At the same fime,
on one hand critical awareness with leadership and
communication skills, on the other hand the ability to
adapt and respond to real-world challenges as well as
time and resource management are developing and
all of which contribute significantly to the transition to
the labor market.

A study carried out at a university in Portugal points out
that how important it is fo adopt “education market”
understanding in order for studentfs to be prepared
fo live in a community and therefore be raised with
the perspective of existence. The results of the study
in question show that when academic learning is
combined with community experience, students gain
both academic and social competences and af the
same time they develop critical awareness about the
realworld and all of which are beneficial in the transition
phase fo the labour market (21,22). Participants taking
partin the study gave similar feedback at the first stage
of their personal developments when the experiences
they gained were taken into consideration.

The world is experiencing a period in which great
transformations have occurred in both education and
labour market. It is thought that there is knowledge-
based competence lies at the background of this
fransformation, especially in terms of employment.
The most important concept stepping in at this point
is a special or technical competence - that is cross
competence — which consists of certain skills, values
and attitudes and is at the same time valid in the
environments they are developed. This concept has
begun to be aftributed more and more importance by
organizations in order to adapt to foday’s competitive
conditions. Within this framework, in a study carried
out at a university in Spain, the impact of cross-
competenceson the employability degree of university
students was examined within the framework of the CSL
concept. One of the questions the answer to which
was sought in the research was “Is there a significant
difference between the students participating and not
participating in the experimental activities in tferms of
the development of cross-competences?” The results
showed that there was a positive relation between
cross-competences and experimental activities
connecting students to professional or social practices
(23). The students taking part in the study expressed
those similar confributions emerged at the point of
development of cross-qualifications. It was stated that
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this concept offered both the opportunity to practice
in ferms of professional experience and the chance to
be an active member of the society.

Conclusion

The CSLis a philosophical approach combining services
for community or public field with structured learning
opportunities. By means of this approach the individual
is prepared to solve community-based problems.
Moreover, students are offered the opportunity
to discover the connections between theoretical
atmosphere of the classroom and practical needs of
the community. In this respect, the CSL transforms the
individual into a phenomenon that helps the individual
develop critical thinking ability by nature, enables
them to take part in collective activities, develops civic
consciousness, and strengthens his ability to become
an active member of society.

The results of the study show that the CSL approach
develops students’ insight into the importance of
community works and helps them to understand
social diversity and contributes positively to the
development of the sense of responsibility social skills
of the individual. Moreover, participants stated that
the service-learning helped them clarify the concepts
they learned in their classes. On the other hand, they
expressed that thanks to this programme, learning
became a more enjoyable activity. This study, which
lasted for 14 weeks, was readlised by presenting an
alternative method for learning experiences of the
stfudents by collecting data from different individuals
in the same time of period. Therefore, when viewed
from a general and limited framework, it is possible to
state that a special effort to determine the latitudinal
effect stands out a little more. In terms of future studies,
it is thought that this method can be redesigned to
include different time periods and through studies in
which the longitudinal effect is prominent. Forexample,
the attitude and behaviour changes of the students
trained with the concept of the CSL after completing
the program can be chosen as a research topic.
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ABSTRACT

Background/Aims: Within the scope of this research, we aimed to elucidate the relationship
between carpal funnel syndrome and migraine to explore both the pain intensity and the
localization of carpal tunnel syndrome (CTS) in concomitant migraine. The primary outcome
variable was elaborated as the pain lateralization, and the secondary outcome variable was the
pain intensity.

Method: This is a cross-sectional, observational prospective study of 500 patients with preliminary
carpal tunnel syndrome diagnosis at our institution. After patients with missing data were excluded
from the study, 413 remained, 365 (88.4%) women and 48 (11.6%) men. After recording the
demographic characteristics, the patient's migraine pain year of onset, pain characteristics,
localization, frequency, duration, severity, triggering factors, symptoms, and findings accompanying
the pain were recorded.

Results: The lateralization of migraine was on the right side (only on the right or mostly on the right)
in 25.9% and on the left side (only on the left or mostly on the left) in 26.4% of the patients. Aimost
half of the patients (47.7%) experienced bilateral migraine headaches. Carpal tunnel syndrome
was in the right hand in 13.3%, in the left hand in 11.6%, and bilateral in 75.1%. Of 197 patients with
bilateral pain, 68 (34.5%) had mild, 116 (58.9%) had moderate, and 13 (6.6%) had severe CTS. The
VAS level of migraine pain was higher only in patients with CTS in the left hand and in those with
moderate CTS.

Conclusion: It has been determined that those with carpal funnel syndrome on the right side have
migraines mostly on the right, those with carpal tunnel syndrome on the left have migraines on the
left, and those with carpal tunnel syndrome in both directions have migraines predominantly in
both directions.

Keywords: Migraine; Carpal tunnel syndrome; Lateralization; Visual Analog Scale (VAS); Pain
(o)1

Amag: Bu arastirma kapsaminda, eslik eden migrende karpal tUnel sendromunun (KTS) hem agri
yogunlugunu hem de lokalizasyonunu arastirmak icin karpal tUnel sendromu ile migren arasindaki
iliskiyi aydinlatmayr amagladik. Birincil sonug degiskeni, agrinin lateralizasyonu olarak detaylandinldi
ve ikincil sonug degiskeni, agrinin yogunluguydu.
Yontemler: Bu arastirma, kurumumuzda karpal tOnel sendromu én tanisi alan 500 hastanin katildid
kesitsel, gdzlemsel, prospektif bir calisma olarak planlanmistir. Verileri eksik olan hastalar calisma
disi birakildiktan sonra 365'i (%88,4) kadin, 48'i (%11,6) erkek olmak Uzere 413 kisi kaldi. Hastanin
demografik ozellikleri kaydedildikten sonra migren agnsinin baslangic yil, agrninin &zellikleri,
Lokoéizzs;{jqnu, sikligi, sUresi, siddeti, tetikleyici faktorler, agrnya eslik eden semptomlar ve bulgular
aydedildi.
Bulgular: Migrenin lateralizasyonu hastalann %25,9'unda sag tarafta (sadece sagda veya
cogunlukla sagda), %26,4'Unde ise sol tarafta (sadece solda veya cogunlukla solda) idi. Hastalarin
neredeyse yarisinda (%47,7) iki tarafli migren bas agrsi gérildU. Karpal tUnel sendromunun %13,3'0
sag elde, %11,6'si sol elde, %75,1'i ise iki tarafliydi. Bilateral agrisi olan 197 hastanin 68'inde (%34,5)
hafif, 116’sinda (%58,9) orta ve 13'Unde (%6,6) siddetli KTS vardi. Migren agrisinin VAS dUzeyi sadece
sol elde KTS'si olanlarda ve orta derecede KTS'si olanlarda daha yUksekfi.
Sonug: Sag tarafta karpal tnel sendromu olanlarnn migren hastalarnnin cogunlukla sagda, solda
karpal tUnel sendromu olan hastalarin migren agrilarinin solda, her ki yonde de karpal tUnel
sendromu olanlarin her iki yénde migren agirlikli oldugu belirlendi.

Anahtar Kelimeler: Migren, Karpal tUnel Sendromu, Lateralizasyon, Viziel Analog Skala (VAS), Agn

Carpal tunnel syndrome (CTS) is the most common definite risk factors (most importantly environmental

upper

extremity  peripheral

neuropathy, which factors) are associated with CTS, they are mostly

develops due to pressure on the median nerve at the idiopathic. Long-term wrist flexion and extension
wrist level within the wrist canal for different reasons. repetitive movement of the flexor muscles and exposure
It accounts for approximately 90% of all enfrapment to vibration are among the factors that facilitate the
neuropathies. It is seen in all age groups, especially development of CTS [2]. While the prevalence of CTS
between the ages of 40 and 60, and is nearly two has been reported as 10% and its incidence as 1-5%
times more common in women than men [1]. Although in previous studies, the incidence of CTS in the general
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population is 3 — 4 % [3]. The prevalence of carpal
tunnel syndrome is 6% in men and 9% in women. It
has been shown that CTS develops at a higher rate
(14.5%) in specific occupational groups (especially in
the dominant hand, due to straining and repetitive
movements) in Western societies [3, 4].

Migraine is a common primary headache disorder that
causes disability. Many epidemiological studies have
documented the high prevalence of migraine and its
socioeconomic and personal effects. In the Global
Burden of Disease Study, migraine was ranked as the
third most prevalent disorder in the world. Additionally,
it ranked third in ferms of causes of disability among
men and women under the age of 50 worldwide [5].
According to the World Health Organization (WHO),
migraine headaches are among the top 10 most
common diseases in men and among the fop five
most common diseases in women. The estimated
prevalence of migraine is between 12% and 16% of
the population, and it is higher in women than men [6].

It has come to our attention that these two conditions,
in addition to being common in society, have common
characteristics such as being unilateral or bilateral,
being more common in women, being affected
by genetic and environmental factors, and having
unclear physiopathogenesis. It brings fo mind whether
it is a coincidence that these two conditions have
so much in common or whether there is a common
mechanism for their co-occurrence. In recent years,
a few studies have investigated whether these two
conditions are related and reported positive results on
their coexistence, but this relationship has not been
clarified. For this reason, it was planned to evaluate
the relationship between these two tables from a
different perspective. Migraine occurring on the same
side may be a trigger for carpal tunnel syndrome
on the same side. Within the scope of this research,
we aimed to elucidate the relafionship between
carpal tunnel syndrome and migraine to explore
both the pain infensity and the localization of CTS in
concomitant migraine. The primary outcome variable
was elaborated as the pain lateralization, and the
secondary outcome variable was the pain intensity.

Method

This is a cross-sectional, observational prospective
study of 500 patients with preliminary carpal tunnel
syndrome diagnosis at our institution. After patients
with missing data were excluded from the study, 413
remained, 365 (88.4%) women and 48 (11.6%) men.

All procedures followed are in accordance with the
ethical standards of the responsible committee on
human experimentation (institutional and national)
and with the Helsinki Declaration of 1975, as revised
in 2008. Ethics committee approval has been granted
from our institution with protocol number 12129,
and informed consent has been obtained from all
participants.

Patient Selection

The patient selection was conducted in two stages. In
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the first stage, it was planned to include patients who
came to our instfitution’s electrophysiology laboratory
with a preliminary diagnosis of carpal tunnel syndrome
and were diagnosed with carpal tunnel syndrome due
to nerve conduction measurements. Individuals who
agreed to participate in the study were required to
complete a questionnaire prepared according to the
criteria determined by the International Headache
Committee (IHC). Patients with migraine headaches
were enrolled after completing the survey. After
recording the demographic characteristics of
all patients included in the study (age, gender,
weight, comorbidities), the characteristics of the
patient’s migraine pain (year of onset of pain, pain
characteristics, localisation, frequency, duration,
severity, friggering factors, symptoms and findings
accompanying the pain) were recorded. It was
planned to examine separately the characteristics
of CTS symptoms (inifiation time, severity, localisation,
time  day/night, tfriggering factors, symptoms
accompanying pain).

Statistical Analysis

The Kolmogorov-Smirnov test was used for normality
distribution  checking of confinuous variable.
Independent Sample f-test was used for the
comparison between two independent normally
distributed groups, and t statistics values were given.
For non-normal independent two groups comparison,
Mann-Whithey U fest was used and Z values were
presented. Kruskal-Wallis test was used more than
non-normal two independent groups comparison,
and Chi-square value was given. Mean and standard
deviation for continuous variables were given as
descriptive values. In addition, minimum and maximum
values were given because of presence of non-normal
continuous variables in tables.

Pearson Chi-Square test was used to compare
categorical variables in crosstable and chi-square
statistics value was given. Frequency and percentage
for categorical variables were also presented.

The results were considered statistically significant
when the p-value was less than 0.05. Patient data
collected within the scope of the study were analyzed
with the IBM Statistical Package for the Social Sciences
(SPSS) for Windows 26.0 (IBM Corp., Armonk, NY)
package program.

Results

A total of 500 patients were included in the study.
After the patients with missing data were excluded,
413 patients remained: 365 (88.4%) women and 48
(11.6%) men. Among the patients’ data examined in
the study, Table 1 denotfes the lowest, highest, and
average values according fo patient age, duration
of headache, duration, frequency, and severity.
Although it was observed that the severity of CTS
increased with age, no statistical significance was
achieved (p=0.111).

The lateralization of migraine was on the right side
(only on the right or mostly on the right) in 25.9%
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Tablo 1. Baseline demographics of the study population

Gender N Mean Standard Deviation Minimum Maximum Test P-value
Female 365 47.8 10.80 18.0 82.0

e t=-1.309 0.191
Male 48 50.0 12.25 25.0 78.0
Female 364 30.5 5.62 16.0 66.0

BMI 7=-1.268 0.205
Male 48 29.5 5.22 17.5 44.0

VAS MIGRAINE Female 364 6.9 1.54 3.0 10.0 10333 0740
Male 48 6.8 1.67 3.0 9.0

Duration of Migraine Female 365 14.2 8.38 1.0 40.0 10511 0,410
Male 48 15.1 9.39 2.0 35.0

Migraine Attacks (hours) Female 365 13.3 15.22 2.0 72.0 1303 0.192
Male 48 13.2 16.6 3.0 72.0

Migraine Attach Frequency Female 365 8.4 6.22 1.0 35.0 =043 0.808
Male 48 8.1 4.94 1.0 20.0

Tablo 2. The lateralization/localization of migraine and carpal tunnel syndrome

Migraine Lateralization Carpal Tunnel Syndrome Total
Right Left Both
N (%) N (%) N (%)
Right 22(20.6) 11(10.3) 74(69.2) 107(25.9)
Left 13(11.9) 17(15.6) 79(72.5) 109(26.4)
Both 20(10.2) 20(10.2) 157(79.7) 197(47.7)
Total 55(13.3) 48(11.6) 310(75.1) 413(100)

*Chi-square=9.026, p=0.060

Tablo 3. The association between carpal funnel syndrome (CTS) and VAS in migraine patients

N Mean Standard Deviation Minimum Kruskal Wallis P-value
Severity of CTS Maximum Test
General Low 136 6.8 1.84 3.0 10.0
Chi-square=1.411 0.494
Medium 247 7.0 1.35 3.0 9.0
Severe 29 6.6 1.68 3.0 9.0
Right hand Low 34 7.1 1.72 4.0 9.0 Chi-square=1.206 0.272
Medium 16 6.6 1.66 4.0 9.0
Left hand Low 22 59 1.92 3.0 9.0 Chi-square=5.119 0.024*
Medium 19 7.2 1.31 4.0 9.0
Both hands Low 80 6.9 1.81 3.0 10.0
Chi-square=1.140 0.565
Medium 212 7.1 1.33 3.0 9.0
Severe 29 6.7 1.68 3.0 9.0

Table 4. CTS severity and number of years of headache experience

Severity of CTS N Mean Standard Deviation  Minimum ~ Maximum Kruskal Wallis Test P-value
Low 136 12.4 8.32 2.0 35.0

General Medium 248 15.2 8.49 1.0 40.0 Chi-square=12.903 0.002*
Severe 29 585 8.04 1.0 30.0
Low 34 11.9 8.48 2.0 35.0

Right hand Chi-square=2.486 0.115
Medium 16 15.5 8.79 5.0 30.0
Low 22 13.1 8.32 3.0 28.0

Left hand Chi-square=2.400 0.121
Medium 19 17.0 8.18 1.0 30.0
Low 80 12.4 8.3 2.0 35.0

Both hands Medium 213 15.0 8.5 1.0 40.0 Chi-square=7.802 0.020*
Severe 29 18.5 8.0 1.0 30.0
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and on the left (only on the left or mostly on the left)
in 26.4% of the patients. Aimost half of the patfients
(47.7%) experienced bilateral migraine headaches.
Carpal tunnel syndrome was in the right hand in 13.3%,
in the left hand in 11.6%, and bilateral in 75.1%. It was
observed that 20.6% of the patients with migraine pain
on the right side had CTS on the right while 15.6% of
those with migraine on the left had CTS on the left, and
79.7% of those with bilateral headaches had bilateral
CTS (Table 2).

Of the 107 patients with migraine pain on the right
side, 27 (25.2%) had mild, 71 (66.4%) had moderate,
and 9 (8.4%) had severe CTS. Of the 109 patients with
migraine pain on the left, 41 (37.6%) had mild CTS, 61
(56.0%) had moderate CTS, and 7 (6.9%) had severe
CTS. Of 197 patients with bilateral pain, 68 (34.5%) had
mild, 116 (58.9%) had moderate, and 13 (6.6%) had
severe CTS.

When the VAS values showing the severity of CTS and
the severity of migraine headaches were compared,
the VAS level of migraine pain was higher only in
patients with CTS in the left hand and in those with
moderate CTS. Migraine pain levels were partially
lower in those with low and severe CTS. As a result, no
stafistical significance was found between CTS severity
and migraine pain level VAS (p=0.494) (Table 3).

When all groups were included, it was determined that
those with mild CTS had headaches for an average
of 12.4 years while those with moderate CTS had
headaches for 15.2 years, and those with severe CTS
had headaches for 15.5 years. This showed that as the
number of years of headache experience increased,
the severity of CTS also increased statistically
significantly (p10.002) (Table 4). However, the severity
of CTS and the duration of headache exposure in
hours was not statistically significant.

When the relationship between CITS severity and
headache frequency (month/day) was examined, it
was observed that those with mild CTS experienced
pain for an average of 8.4 days per month while those
with severe CTS experienced pain for an average of
9.8 days per

month. Similar results were found in those with bilateral
headaches and those with bilateral CTS.

Discussion

Migraine and carpal tunnel syndrome are two
separate diseases that affect the peripheral nervous
system, and migraine affects the central nervous
system. They are completely different from each
other but are common in society. Some recent studies
have investigated whether these two tables coexist
and published positive results. Although these studies
have published results indicating that this relationship
may exist, it is unclear whether it exists. In our recently
published article, Koyuncu reported that 80.3% of the
patients with carpal tunnel syndrome had migraines,
and 12.6% of individuals with migraines had carpal
tunnel syndrome [7]. In a large cohort of 401.656
individuals from the United Kingdom Biobank, migraine
and carpal funnel syndrome denoted a significant
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epidemiological association. A genetic correlation
with shared genetic susceptibility at the TRIM32 locus
underpinned this association [8]. Nerve compression
also friggered an inflammatory response in the
affected area. Inflammation is also known to play a
role in migraine pathophysiology that might contribute
to an overdll increase in inflammation, potentially
exacerbating migraines [2, 4].

In previous literature, it was reported that head
and neck compressive neuropathies friggered
headaches. However, the entrapment neuropathies
of the extremities have traditionally been perceived
as separate clinical entities. Gferer et al. claimed
a significant clinical presentation, treatment, and
anatomical abnormality overlap. The relationship
between nerve compression headaches, carpaltunnel
syndrome, and other upper extremity compression
neuropathies have common pathologies and
comorbidities [?]. Upper extremity nerve compression
syndromes and migraines caused by nerve
entrapment have many similarities, including patient
presentation, anatomical findings, and freatment
by surgical decompression of affected nerves, thus
indicating a possibility of shared predisposition. Gferer
et al. have stated that patients who undergo median
and multiple nerve decompression are more likely to
experience migraine headaches [10].

Recent evidence has suggested that some types of
migraine headaches may be associated with nerve
compression [11-14]. Members of the American
Headache Society (AHS) commonly use nerve
blocks and frigger point injections to treat migraine
headaches, and several other studies support targeted
injections of botulinum toxin or local anesthetfic for
the treatment of migraine headaches [15, 16]. The
first community-based study that demonstrated an
association between carpal tunnel syndrome and
migraine headaches was published by Law et al.
(2010) [17]. It utilized the data from 25.880 respondents
of the cross-sectional 2010 National Health Interview
Survey. They stated that 34% of people with carpal
tunnel syndrome had migraine, compared to 16% of
people without the syndrome. Additionally, 71% of the
participants underwent median nerve decompression
surgery performed on the wrist to relieve nerve
pressure, and thus reduce carpal tunnel syndrome
symptoms, 14% of participants underwent ulnar
nerve decompression, and 6.5% had decompression
surgery at multiple sites in the body. Those who had
median nerve decompression and multiple nerve
decompression were 30% and 70% more likely to
have migraine than those who had ulnar nerve
decompression [17].

Migraine is a typically unilateral disorder, and its
lateralization is thought to be related to manual
dominance. La Pegna et al. [18] conducted
retrospective research and reported that the right-
handers had 3412 unilateral episodes; 62.8% of the
pain aftacks were on the right side and 37.2% by pain
on the left. On the other hand, the left-handed subjects
had 803 unilateral pains, with 63.5% of unilateral pain
episodes on the left side and 36.5% of attacks with
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lateralized pain on the right (p<0.001). Their data
suggested that manual dominance might influence
the side of pain lateralization in migraine [18]. Similar
to these outcomes, an association between carpal
tunnel syndrome and hand dominance has been
identified [19].

Blum et al. [20] published an interesting review stating
that left- and right-sided migraine differed across a
wide range of domains, raising the possibility that
the left- and right-side pathophysiology may not be
identical. They indicated that left- and right-sided
migraine was found to differ across multiple domains
as left- and right-sided migraine was associated with
ipsilateral handedness, tinnitus, onset of first Parkinson’s
symptoms, white matter hyperintensities on MRI,
activation of the dorsal pons, hippocampal sclerosis,
and thalamic NAA/Cho and NAA/Cr concentrations
[20]. In our study, the intensity of migraine headaches
and carpal tunnel syndrome was found as follows:
in right-sided migraine, 25.2% had mild, 66.4% had
moderate, and 8.4% had severe carpal tunnel
syndrome. In left-sided migraine, 37.6% had mild,
56.0% had moderate, and 6.9% had severe carpal
tunnel syndrome. In patients with bilateral pain, 34.5%
had mild, 58.9% had moderate, and 6.6% had severe
carpal funnel syndrome.

Last but not least, left-sided migraine was associated
with worse quality of life, anxiety, bipolar disorder,
PTSD, lower sympathetfic activity and higher
parasympathetic activity. In contrast, right-sided
migraine was associated with poorer performance on
mulfiple cognitive tests, a greater degree of anisocoria,
changes in skin temperature, higher diastolic blood
pressure, changes in blood flow through the middle
cerebral and basilar arteries, and changes in EEG
[20]. In our study, the lateralization of migraine was
on the right side in 25.9% of the patients and on the
left side in 26.4%. Almost half of the patients (47.7%)
experienced bilateral migraine headaches. Carpal
tunnel syndrome was in the right hand in 13.3%, in
the left hand in 11.6%, and bilateral in 75.1%. It was
observed that 20.6% of the patients with migraine pain
on the right side had carpal tfunnel syndrome on the
right. In comparison,15.6% of those with migraine on
the left had carpal funnel syndrome on the left, and
79.7% of those with bilateral headaches had bilateral
carpal funnel syndrome.

One expectedresult was the increase in the intensity of
headaches and duration of migraine, as denoted by
VAS scores. As the severity of carpal tunnel syndrome
deteriorated, migraine attack periods increased.

Conclusion

Regarding the outcomes of this research, it has been
determined that those with carpal tunnel syndrome on
the right side have migraines mostly on the right, those
with carpal tunnel syndrome on the left have migraines
on the left, and those with carpal funnel syndrome in
both directions have migraines predominantly in both
directions.

540

Acknowlegment

Funding

There is no specific funding related to this research.
Editorial Support

QA Executive Consultancy, Ozan Batigun MD, MBA
in 2023 have conducted the editorial support of this
article. www.QAexeutiveconsultancy.com Ozan.
Batigun@outlook.com

Competing interests

The authors declare that they have no competing
interests.

Al Statement

The authors used Al and Al-assisted Technologies
(Grammarly and MS Word Editor) in the writing process.
These technologies improved the readability and
language of the work. Still, they did not replace key
authoring tasks such as producing scientific or medical
insights, drawing scientific conclusions, or providing
clinical recommendations. The authors are ultimately
responsible and accountable for the contents of the
whole work.

Consent for Publication

The original article is not under consideration by
another publication, and its substance, tables, or
figures have not been published previously and will
only be published elsewhere.

Data Availability

The data supporting this study’s findings are available
on request from the corresponding author. The data
are not publicly available due to privacy or ethical
restrictions.

Ethical Declaration

All procedures followed were in accordance with the
ethical standards of the responsible committee on
human experimentation (institutional and national)
and with the Helsinki Declaration of 1975, as revised
in 2008. Ethics committee approval has been granted
from our institution. Informed consent has been
obtained from participants.

Author Contributions:

Research idea, design of the study, acquisition of data
forthe study, analysis of dataforthe study, interpretation
of data for the study, drafting the manuscripft, revising
it critically for important intellectual content: GK

References

1.Padua L, Cuccagna C, Giovannini S, Coraci D, Pelosi L, Loreti C, et
al. Carpal tunnel syndrome: updated evidence and new questions.
Lancet Neurol. 2023 Mar;22(3):255-267.

2.Sevy JO, Sina RE, Varacallo M. Carpal Tunnel Syndrome. In:
StatPearls. Treasure Island (FL): StatPearls Publishing; October 29, 2023.

3.Rotem G, Arami A. Carpal Tunnel Syndrome. Isr Med Assoc J.
2023;25(7):507-510.

4.li ZM, Jordan DB. Carpal tunnel mechanics and its relevance to



Carpal Tunnel Syndrome and Migraine - Koyuncu.

Genel Tip Dergisi

carpal tunnel syndrome. Hum Mov Sci. 2023;87:103044.

5.Puledda F, Silva EM, Suwanlaong K, Goadsby PJ. Migraine: from
pathophysiology to treatment. J Neurol. 2023;270(7):3654-3666.

6.Steiner TJ, Stovner LJ. Global epidemiology of migraine and its
implications for public health and health policy. Nat Rev Neurol.
2023;19(2):109-117.

7.Koyuncu, G. “Coexistence of Migraine and Carpal Tunnel Syndrome
* Journal of Samsun Health Sciences 7(2), 2022: 407-418.

8.Wiberg A, Lucey MA, Kleeman S, Kang Y, Ng M, Furniss D. Genetic
correlations between migraine and carpal tunnel syndrome. Plast
Reconstr Surg. Published online August 18, 2023.

9.Gfrerer L, Chartier C, Lans J, Eberlin KR, Austen WG Jr. A Correlation
between Upper Exiremity Compressive Neuropathy and Nerve
Compression Headache. Plast Reconstr Surg. 2021;148(6):1308-1315.

10.Gfrerer L, Lans J, Chartier C, Wenzinger E, Austen WG Jr, Eberlin
KR. Migraine Headaches in Patients with Upper Extremity Compressive
Neuropathy. Plast Reconstr Surg. 2022;150(6):1333-1339.

11.Guyuron B, Kriegler JS, Davis J, Amini SB. Comprehensive surgical
freatment of migraine headaches. Plast Reconstr Surg. 2005
Jan;115(1):1-9.

12.Kung TA, Guyuron B, Cederna PS. Migraine surgery: a plastic
surgery solution for refractory migraine headache. Plast Reconstr Surg.
2011;127:181-189.

13.Dodick DW, Turkel CC, DeGryse RE, Aurora SK, Silberstein SD, Lipton
RB, et al.; PREEMPT Chronic Migraine Study Group. OnabotulinumtoxinA
for freatment of chronic migraine: pooled results from the double-
blind, randomized, placebo-controlled phases of the PREEMPT clinicall
program. Headache. 2010 Jun;50(6):921-36.

14.Janis JE, Hatef DA, Reece EM, McCluskey PD, Schaub TA, Guyuron
B. Neurovascular compression of the greater occipital nerve:
implications for migraine headaches. Plast Reconstr Surg. 2010
Dec;126(6):1996-2001.

15.Turkel CC, Aurora S, Diener HC, Dodick DW, Lipton RB, Silberstein SD,
et al. Treatment of chronic migraine with Botox (onabotulinumtoxinA):
Development, insights, and impact. Medicine (Baltimore). 2023 Jul
1;102(S1):e32600.

16.Baraldi C, Lo Castro F, Ornello R, Sacco S, Pani L, Guerzoni S.
OnabotulinumtoxinA: Still the Present for Chronic Migraine. Toxins
(Basel). 2023;15(1):59. Published 2023 Jan 10.

17.Law HZ, Amirlak B, Cheng J, Sammer DM. An Association between
Carpal Tunnel Syndrome and Migraine Headaches-National Health
Interview Survey, 2010. Plast Reconstr Surg Glob Open. 2015;3(3):e333.
Published 2015 Apr 7.

18.La Pegna GB, Quatrosi G, Vetri L, Reina F, Galati C, Manzo ML,
et al. Migraine and handedness. Neurol Sci. 2021;42(7):2965-2968.
DOI:10.1007/510072-021-05111-7

19.Tang QY, Lai WH, Tay SC. The Effect of Hand Dominance on Patient-
Reported Outcomes of Carpal Tunnel Release in Patients with Bilateral
Carpal Tunnel Syndrome. J Hand Surg Asian Pac Vol. 2017;22(3):303-
308.

20.Blum ASS, Riggins NY, Hersey DP, Atwood GS, Littenberg B. Left-
vs right-sided migraine: a scoping review. J Neurol. 2023;270(6):2938-
2949.

541



Received: 18 Apr 2024 | Accepted: 05 Aug 2024

Genel Tip Derg. Volume 34/Issue 4 (August), 542-546

DOI: 10.54005/geneltip.1470640

ORIGINAL ARTICLE

Evaluation of Adhesin Antigen Test Results in Samples Sent with Suspicion

of Amebiasis

Amibiyazis Siphesiyle Gonderilen Orneklerde Adezin Antijen Test
Sonug¢larinin Degerlendiriimesi

'Duygu Beder

'Meram State  Hospital, Medical
Microbiology, Konya
2Necmettin Erbakan University,

Department of Medical Microbiology,
Konya

Correspondence

Duygu Beder, Meram State Hospital,
Medical Microbiology, 42080 Konya/
Torkiye

E-Mail: duyguzel29@gmail.com

How to cite ?

Beder D, Esenkaya Tasbent F. Evaluation
of Adhesin Anfigen Test Resultsin Samples

Sent with Suspicion of Amebiasis. Genel
Tip Derg. 2024;34(4):542-6.

Infroduction

, 2Fatma Esenkaya Tasbent

ABSTRACT

Objective: In this study; it is aimed to evaluate E. histolytica-specific ELISA adhesin antigen test
results in stool samples sent to the medical microbiology laboratory with suspicion of amebiasis.
Material and Methods: ELISA (Cellabs, Entamoeba Celisa Path, Brookvale, NSW Australia) adhesin
antigen fest results, examined on stool samples sent to the medical microbiology laboratory with
suspicion of amebiasis in a two-year period between January 2022 and December 2023 were
evaluated retrospectively. The data including the test results, gender, age, date and clinical
information of the cases of the examined sample were obtained from our hospital’s laboratory
data software system. Fisher's exact chi-square test was used in stafistical analyses.

Results: Of the 1120 samples in the study, 578 (51.6%) belong to male patients and 542 (48.4%)
belong to female patienfs. The ages of the patients ranged from 0 fo 94 years, and the average
age was 33.92 (standard deviation: +24.33). There were 335 (30%) samples from pediatric patients,
and the mean age was determined as 4.48 £4.78. One hundred and sixty-one (14.3%) samples
were found positive with the ELISA adhesin antigen test specific to E. histolytica. Of patients with
positive test results, 77 (47.8%) were male and 84 (52.2%) were female. Among the positive samples,
there were 55 (34.1%) samples from pediafric patients. While there was no statistically significant
difference between the positivity status and age and gender of the patients (p>0.05), the seasonal
difference was considered significant (p<0.05

Conclusion: In our study, E. histolytica specific ELISA adhesin antigen test positivity was determined
as 14.3%, and this rate was found close to the country’s literature data. It has been determined
that amoebiasis is more common in fropical and subtropical climates. With the use of ELISA adhesin
antigen test specific to E. histolytica, which is cheap, fast and does not require experienced
personnel, the rate of misdiagnosis can be reduced and unnecessary freatment applications can
be reduced.

Keywords: Amebiasis, Entamoeba histolytica, ELISA adhesin antigen test

oz

Amac: Bu calismada amibiyazis sUphesiyle tibbi mikrobiyoloji laboratuvanna génderilen diski
orneklerinde E. histolytica'ya spesifik ELISA adezin antijen fest sonuclannin degerlendiriimesi
amaglanmistir.

Gere¢ ve Yontem: Ocak 2022 ile Aralk 2023 tarihleri arasindaki iki ylik dénemde amibiyazis
sUphesiyle tibbi mikrobiyoloji laboratuvarina génderilen diski drneklerinde incelenen ELISA (Cellabs,
Entamoeba Celisa Path, Brookvale, NSW Avustralya) adezin anfijen testi sonuglarn refrospekfif
olarak degerlendiriimistir. Olgulara ait test sonuglar, cinsiyet, yas, tarih ve érnegin geldigi klinik
bilgileri hastanemiz laboratuvar bilgi sisteminden elde edilmistir. istatistiksel analizlerde Fisher kesin
ki-kare testi kullanilmistir.

Bulgular: Calismadaki 1120 6rnedin 578 (%51.6)'i erkek, 542 (%48.4)'si kadin hastalara aittir. Hastalarin
yaslan 0 - 94 yas araliginda olup, yas ortalamasi 33.92 (standart sapma: £24.33) olarak bulunmustur.
Calismada ¢ocuk hastalara ait 335 (%30) érnek bulunmaktadir ve bu hastalann yas ortalamalar
4.48 (standart sapma: +4.78) olarak tespit edilmistir. E. histolytica’ ya spesifik ELISA adezin antijen
testiile 161 (%14.3) érnek pozitif bulunmustur. Pozitif drneklerin 77 (% 47.8)'si erkek, 84 (%52.2)'0 kadin
hastalara aittir. Pozitif drnekler icinde cocuk hastalara ait 55 (%34.1) drnek bulunmaktadir. Hastalarn
pozitifik durumu ile yasi arasinda ve porzitifik durumu ile cinsiyeti arasinda istatistiksel olarak anlamli
bir farkliik gériimemisken (p>0.05), mevsimler arasindaki farkliik anlamli kabul edilmistir (p<0.05).
Sonug: Calismamizda E. histolytica’ ya spesifik ELISA adezin antijen testi pozitifigi %14.3 oraninda
belirlenmis ve bu oran Ulke literatUr verilerine yakin bulunmustur. Amibiyazisin tropikal ve subtropikal
iklim 6zelliklerinde daha sik gérildUgu belilenmistir. Ucuz, hizli ve deneyimli personel gerektirmeyen
E. histolytica'ya spesifik ELISA adezin antijen testi kullanimi ile yanlis tani orani dUstrllerek gereksiz
tedavi uygulamalar azaltilabilmektedir.

Anahtar Kelimeler: amibiyazis, Entamoeba histolytica, ELISA adezin antijen testi

Amoebic dysentery (amobiasis) is a parasitic infection Amebiasis is widely detected all over the world and is
caused by Entamoeba histolytica (1). Entamoeba has considered a public health problem (2). Every year, 50
six known species which are Entamoeba histolytica, million cases of amebiasis are reported in the world, and

Entamoeba
Entamoeba

dispar,
hartmanni,

Entamoeba
Entamoeba coli and (3). The studies in our country have reported that the

moshkovskii, approximately 100,000 of these cases result in death

Entamoeba polecki. The only species that causes incidence of infection varied between 0% and 29.5%
amebiasis in humans is reported as E. histolytica. (1).
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E. histolytica infection was determined endemic in
regions where femperate climate prevails, and it
is associated with low socioeconomic status and
inadequate hygiene conditions in developing
countries (4). In developed countries, the cause of this
infection is thought as travel to endemic regions (5).

Most of the infected individuals are asymptomatic
(3). In 10% of patients, the infection progresses
symptomatically and clinical coursessuch as dysentery,
ameboma, acute necrotizing colitis, toxic megacolon,
perianal fistula and ulcer and liver abscess may be
observed (6,7.8).

In the diagnostic examination of stool samples,
differentiating E. histolytica from E. dispar, which is a
morphologically identical but genetically different
species, is important in terms of planning the correct
freatment protocol and preventing fransmission. The
World Health Organization states that cases with E.
dispar should not be treated, and all symptomatic or
asymptomatic E. histolytica cases should be treated.

9).

The most commonly used method in the diagnosis
of amebiasis is direct microscopy. However, since
this method cannot discriminate E. histolytica and
non-pathogenic E. dispar, more reliable diagnostic
methods are needed (10).

Recently, the use of molecular tests that detect the
genetic material of E. histolytica and have higher
sensitivity and specificity compared to microscopic
examinaftion and culiure methods has been
increasing. These diagnostic tests work is integrated
with automated systems and provides the opportunity
to give the results in a short time. Therefore, it gives a
great advantage especially in laboratories with high
workload. Also, with the use of commercial panels,
it has become possible to detect more than one
pathogen at the same time. However, its high cost
causes limitations in its use (11).

Serological diagnostic techniques for detection of
anfibodies are especially useful in the diagnosis of
extra intestinal amebiasis. However, the fact that the
antibody response can be detected for a long fime
after freatment causes limitations in distinguishing
between active and previous infection (12,13).

Antigen-detecting ELISA (Enzyme-Linked
Immunosorbent Assay) tests can also differenfiate E.
histolytica and E. dispar. These tests have advantages
such as high specificity and sensitivity, objective and
rapid results, no need for experienced personnel,
low cost especially compared to the molecular
techniques, and the ability to process a large number
of samples at the same time (14).

This study aimed to detect the frequency of intestinal
amebiasis in stool samples sent with suspicion of
amebiasis using ELISA adhesin antigen tfest specific to
Entamoeba histolytica.

Material and Methods

This study was performed with the approval of the
543

Ethics Committee of Necmettin Erbakan University
Faculty of Medicine (Date: 01.03.2024 and Decision
No: 2024\4832).

ELISA (Cellabs, Entamoeba Celisa Path, Brookvale,
NSW Australia) adhesin antigen tfest results examined
on stool samples and sent to the medical microbiology
laboratory with suspicion of amebiasis in a two-year
period between January 2022 and December 2023
were evaluated refrospectively.

In the ELISA method, the stool sample is emulsified with
the sample dilution liquid. The diluted stool sample
and the conjugate with a monoclonal antibody
specific to the parasite antigen are placed in the wells
of the microplates. These wells contain polyclonal
anfibodies that will bind to the E.histolytica antigen. If
antigen is present in the stool sample, it combines with
the polyclonal antibodies in the microplates and the
specific monoclonal anfibodies in the conjugate. Non-
specific compounds are removed by washing. When
the substrate is added, color formation occurs due to
the enzyme-antibody-antigen complex.

The data including the fest results, gender, age, dafe
and clinical information of the cases of the examined
samples were obtained from our hospital’s laboratory
data software system. The stafistical analysis was
performed by using SPSS, 22.0 for windows. Descriptive
stafistics were used to define demographic data, and
the outcomes were expressed by number, mean and
percentages. Fisher’'s exact Chi-square test was used in
statistical analyses. A value of p<0.05 was considered
statistically significant.

Results

Of the 1120 stool samples included in the study, 578
(51.6%) were from male patients and 542 (48.4%) from
female patients. The ages of the patients ranged from
0 to 94 years, and the mean age was 33.92 years
(standard deviation: #24.33). Of the samples, 335
(30%) of them were obtained from pediatric patients,
among them 184 (55%) were boys and 151 (45%) were
girls. The mean age of these patients was 4.48 years
(standard deviation: +4.78).

The Entamoeba histolytica ELISA antigen test
positivity rate was 14.3% (n=161). Of the 161 patients
with a positive antigen test, 77 (47.8%) were male
and 84 (52.2%) were female. The mean age of the
anfigen test positive patients was found as 31.5 years
(standard deviation: £24.48). In the study, 55 (34.1%)
samples were positive in pediatric patients, and the
mean age of these patients was 4.72 years (standard
deviation: +5.34). Pediatric patients with a positive
test result constituted 16.4% of the general pediatric
population. Additionally, 22 (40%) of positive pediatric
patients were male and 33 (60%) were female. There
was no statistically significant difference between the
positivity status and age and gender of the patients
(p>0.05).

The clinical departments where the 161 positive
patients included the study were followed are
presented in Table 1.
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Table 1. Distribution and rates of ELISA antigen test positive patients
according to clinical departments

N %

Hepatology \Inflammatory bowel diseases 39 24.2
Pediatric emergency & 20.5
Gastroenterology 26 16.1
Pediatrics 14 8.7
Infectious diseases 11 6.8
Pediatric Hematology-Oncology 8 5

Medical Oncology 7 4.3

Organ and Tissue Transplantation Center 6 3.8
Hematology 5 3.1
Nephrology 5 3.1
Internal Medicine 4 2.5

Other Departments &l 1.9

Total 161 100
When the seasonal distribution of Entamoeba
histolytica infection was examined, antigen test

positivity was observed at a rate of 9.3% (n=15) in
winter, 14.9% (n=24) in spring, 18.6% (n=30) in summer
and 57.1% (n=92) in autumn. Additionally, it was
determined that this positivity peaked in September
with a rate of 33% (n = 54). It was determined that
the positivity rate observed in the autumn season was
significantly higher than other seasons. (p=0.001)

Discussion

Amebiasis is reported as a cause of serious morbidity
and mortality all over the world (15). The prevalence
of this infection in the world is reported as 10%,
however, this rate increases up to 50%, especially
in underdeveloped countries (4,16,8). When the
previously performed studies were evaluated, the
prevalence of E. histolytica was detected as 4.2% in
Bangladesh, 8.4% in Mexico, 15% in Brazil, 20% in Saudi
Arabia, 17.1% in Yemen, 25.9% in Tajikistan, and 18%
in Tanzania (15,4,16,17). There are many studies in the
literature to determine the prevalence of amebiasis
in different regions of our country. According to the
studies, the prevalence of E. histolytica was 0.5% in
Kirkkale 0.8% in Bursa, 7% in Istanbul, and 7.7% in Mersin
(18,19,20,21).

The methods such as direct and trichrome staining
techniques and microscopic examination, serological
techniques based on antigen or antibody detection,
culture and molecular tests are used for the
diagnosis of E. histolytica infections (22). The fact
that the previous prevalence studies were based on
microscopic examination causes a limitation in the
reliability of the prevalence of intestinal amebiasis.
The low sensitivity of microscopic examination and the
inability to differentiate E. histolytica trophozoites and
cysts from leukocytes and other Entamoeba species in
the feces caused false reporting of the prevalence of
the infection (2).

In a study, only 25 (61%) of the 41 stool samples in
which E. histolytica positivity was determined by
other diagnostic methods could be identified by
direct microscopic examination. (14). In a study
conducted in Iraq, 47.66% E. histolytica positivity was
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detected by microscopic diagnostic method (23). In
another study, 87 stool samples were suspected for E.
histolytica by direct microscopy. E histolytica positivity
was reported in 21.7% of these samples by ELISA and
in 26.4% by trichrome staining technique (24). In India,
167 stool samples were examined and 9% (n=15) of
E. histolyfica/E. dispar were detected in microscopic
examination, and the rate of E. histolyfica was
determined as 6% (n=9) by antigen-specific ELISA (25).

It is possible to reveal the accurate prevalence of E.
histolytica infection by identifying other Entamoeba
species by using diagnostic techniques with high
specificity and sensitivity (26,27). E. histolytica-specific
monoclonal ELISA antigen tests are frequently
preferred today, especially because they do not show
cross-reactivity with other enteric pathogens (28). In
the previous studies, it was reported that the results
of the ELISA method and molecular techniques used
in the detection of E. histolytica were similar. Another
study reported that the sensitivity of microscopic
examination was 60% and the specificity was 79% while
the sensitivity of antigen screening techniques was 80%
and the specificity was 99% (3). In the discrimination
of E. histolytica/E. dispar sensitivity of ELISA was 95%
and the specificity was 93%, when compared to the
zymodem technique (29). In our study, the Entamoeba
histolytica ELISA anfigen test positivity rate was
detected as 14.3% (n = 161).

There are studies in the literature reporting that there
is no significant relationship between E. histolytica
positivity and gender. (30,6). In our sftudy, it was
also determined that gender had no effect on the
detection of E. histolytica.

In a study in which microscopic examination, culture
and isoenzyme analysis diagnostic methods were used
to examine the stool samples of children with diarrhea
living in the city, E. histolytica infection was detected in
4.2% and E. disparinfection was detectedin 6.5%. While
in children living in rural areas E. histolytica infection
was detected in 1% and E. dispar infection was in 7%
(15). In a study conducted in Iran, E. histolytica was
reported at a rate of 1% in 10982 children (31). In a
study conducted in Ethiopia, E. histolytica positivity
was reported at arate of 13.17% in 501 school children
(32). In another study, E.histolytica/E.dispar positivity
was established by microscopic examination in 6%
of 500 randomly selected cases from the pediatric
age group, while it was 3.2% by antigen-detecting
ELISA (33). In our study, E. histolytica positivity was
determined in 16.4% (n=55) of 335 pediatric patients
by ELISA adhesin antfigen test.

In a study conducted by using adhesin antigen,
regarding the seasons and clinical departments in
Kirsehir, positivity was in 4% (n = 6) of the patients, and
it was reported that these patients mostly came from
the gastroenterology clinic in the autumn season (34).
In a study conducted in Sivas, positivity was in 25%
(n=65) of the patients with the ELISA adhesin antigen
test and it was reported that positivity was highest in
40% (n=22) in winter season. In this study, it was stated
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that 28.6% of the patients with a positive antigen test
came from the internal medicine clinic, 26.4% from the
gastroenterology clinic, 25% from the pediatrics clinic,
and 20% from the infectious diseases department (30).
In our study, the positivity rate was 14.3% (n=161) and
this positivity was the highest in the autumn season at a
rate of 57.1% (n=92). In our study, 24.2% of the positive
patients came from the hepatology/inflammatory
bowel diseases (IBD) department, 20.5% from the
pediatric emergency department, 16.1% from the
gastroenterology department, 8.7% from the pediatrics
department and 6.8% from the infectious diseases
department.; We believe that the clinical distribution
of E. histolytica positive patients in the studies and
the seasonal characteristics when positivity is most
common varies based on factors such as the patient’s
clinical condition, the clinician’s differential diagnosis
approach, personal hygiene, socioeconomic level
and sanitation infrastructure.

Conclusion

In our study, E. histolytica specific ELISA adhesin
anfigen test positivity was determined as 14.3%, and
this rate is close to the country’s literature data. It has
been determined that amoebiasis is more common
in tropical and subtropical climates. The diagnostic
algorithm of E. histolytica infections should be based
on confirmation of microscopic examination with a
different diagnostic technique and discriminating E.
histolytica from E. dispar in stool samples. We believe
that the use of ELISA adhesin antigen test specific to E.
histolytica, which is cheap, fast and does not require
experienced personnel, will reduce unnecessary
freatment procedures by decreasing the rate of
misdiagnosis.
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ABSTRACT

Background/aims: Previous MRI studies have revealed white matter (WM) and gray matter (GM)
of cerebrum and cerebellum, corpus callosum (CC) abnormalities in periventricular leukomalacia
(PVL). However, the WM FLAIR signal ratio in MRI may provide quantitative data in the diagnosis
and follow-up as a new radiologic method. Thalamic involvement may be a biomarker for neuronal
damage and disease severity. We aimed to re-investigate both WM and GM volume changes of
cerebrum and cerebellum, CC surface area in PVL, and to evaluate the diagnostic accuracy of
the thalamus L sign and FLAIR signal ratio.

Methods: MRI scans of 30 pediatric patients with PVL and 42 healthy controls were analyzed to
examine WM and GM volume changes, FLAIR signal ratio, CC surface area, and thalamus L sign.
Volumetric analyses were done with the Volbrain program.

Results: Decreased subcortical GM volumes were found in PVL (p<0.001). There was a significant
positive correlation between FLAIR signal ratio, various GM and cerebellum volumes. In patients
with thalamus L sign, decreased GM volume and increased abnormal signaled WM volume were
?bserve(il. The most important variable in the diagnosis of PVL was abnormally signaled WM volume
p>0.001).

Conclusions: Our results emphasize the role of MRI in the detection of PVL, the evaluation of GM
changes and brain damage, and the importance of thalamus L sign and FLAIR signal ratio in the
evaluation of the severity of the disease. Comprehensive studies in this direction may contribute
to the development of targeted freatment strategies aimed at reducing cognitive and motor
impairments in PVL.

Keywords: Brain volume, Corpus callosum, FLAIR signal ratio, Gray matter, Periventricular
leukomalacia, Thalamus L sign

(o) 4

Amag: Onceki MRG calismalarn periventrikiler Iskomalazide (PVL) serebrum ve serebellumun beyaz
cevher (BC) ve gri cevher (GC), korpus kallozum (KK) anormalliklerini géstermistir. Ancak MRG'de
BC FLAIR sinyal orani yeni bir radyolojik ydntem olarak fani ve takipte kanfitafif veri saglayabilir.
Talamik futulum néronal hasar ve hastalik siddeti icin bir biyobelirte¢ olabilir. Bu calismada PVL'de
serebrum ve serebellumun BC ve GC hacim degisikliklerini, KK yUzey alanini detayl arastirmayi,
talamus L isareti ve FLAIR sinyal oraninin tanisal dogrulugunu degerlendirmeyi amagladik.

Gereg ve Yontemler: PVL'li 30 pediatrik hastanin ve 42 saglikl kontrolon MRG taramalar, BC ve GC
hacim degisikliklerini, FLAIR sinyal oranini, KK yUzey alanini ve talamus L isaretini incelemek icin analiz
edildi. Volumetrik analizler Volbrain programi ile yapildi.

Bulgular: PVL'de subkortikal BC hacimlerinde azalma saptadik (p<0.001). FLAIR sinyal orantile cesitli
GC ve serebellum hacimleri arasinda anlamli pozitif korelasyon bulduk. Talamus L isareti bulgusu
olan hastalarda azalmis GC hacmi ve artmis anormal sinyalli BC hacmi gézledik. PVL tanisinda en
6nemli degisken olarak anormal sinyalli BC hacmini bulduk (p>0.001).

Sonug: Sonucglarmiz  PVL'nin  saptanmasinda, GC  degdisikliklerinin - ve beyin hasarinin
degerlendirimesinde MRG'nin rolind ve hastaligin ciddiyetfinin  degerlendiriimesinde talamus
L isarefinin ve FLAIR sinyal oraninin énemini vurgulamakfadir. Bu yonde kapsamli ¢alismalar
PVL'de bilissel ve motor bozukluklan azaltmayr amaglayan hedefe ydnelik tedavi stratejilerinin
gelistiriimesine katkida bulunabilir.

Anahtar Kelimeler: Beyin hacmi, FLAIR sinyal orani, Gri madde, Korpus kallozum, Periventrikiler
|6komalazi, Talamus L isareti

Periventricular leukomalacia (PVL) is an important hypoxic-ischemic events, intraventricular hemorrhage,
neuropathological condition observed in childhood, infection and inflammation. In radiological diagnosis,
predominantly affecting premature infants and sonography is useful as the first choice when the
leading to a range of motor and cognitive deficits. It is fontanelle opening allows imaging; MRI is frequently
associated with the loss of cerebral white matter (WM), used in the suspicion of PVL because it detects WM
characterized by damage to the WM adjacent to the signal change and its extent from the early stages. It has
lateral ventricles. This condition occurs when there is an important role in the diagnosis with its high image
insufficient oxygen or blood flow fo the periventricular sensitivity, detailed visualization of the WM, the ability
region of the brain (1, 2). The efiology involves a to evaluate the brain as a whole, its use in long-term
combination of several factors such as premature birth, follow-up, and its contribution to differential diagnosis.

Peer-Review: Double anonymized - Two External

Plagiarism Checks: Yes - intihal.net
Complaints: geneltip@selcuk.edu.ir

Selcuk University Press
Genel Tip Dergisi | e-ISSN: 2602-3741

Copyright & License: Authors publishing with the journal retain https://dergipark.org.tr/tr/pub/geneltip
the copyright to their work licensed under the CC BY-NC 4.0 https://yayinevi.selcuk.edu.tr,

547



https://dergipark.org.tr/tr/pub/geneltip


https://yayinevi.selcuk.edu.tr/
mailto:geneltip%40selcuk.edu.tr?subject=
https://orcid.org/0000-0002-3514-8158
https://orcid.org/0000-0002-7291-8529
https://orcid.org/0000-0002-7018-7187
https://orcid.org/0000-0002-9876-2454
https://orcid.org/0000-0001-9869-1396
https://orcid.org/0000-0001-8902-2043
https://doi.org/10.54005/geneltip.1471245

Brain MRI Changes in Periventricular Leukomalacia - DUzkalrr et al.

Genel Tip Dergisi

On MRI, the first signs of PVL are usually T2W and
FLAIR hyperintensity areas. In fime, cavity formation
and periventricular cysts may be observed in these
areas. In the last stage, ventriculomegaly and thinning
of the corpus callosum (CC) may be observed with
progressive necrosis of the periventricular fissue (3,
4). In the literature, PVL has been associated with
widespread abnormalities in WM signal intensity (5). It
has also been shown that the effect of PVL extends
beyond WM and affects cortex and subcortical
grey matter (GM) structures. It is known that as a
result of these injuries, there is a decrease in WM
and CC volumes, especially in the long term. There
are a sufficient number of satisfactory studies on this
subject in the literature. However, GM changes in PVL
encephalopathy and its developmental effects are
not completely understood (1, 2).

In MRI, WM ssignal changes are detected in T2W-
FLAIR series. As a hypothesis, FLAIR signal intensity
ratio can be useful in determining the severity of
PVL. There is no study in the literature regarding this
radiological method. Moreover, considering the role
of the thalamus in cognitive and motor dysfunctions,
the presence of the thalamus L sign in PVL may be a
potential biomarker for the degree of neural damage
and disease severity (6).

The goal of this study was to compare the WM and
GM volume changes, CC surface area of children
with PVL with those of healthy children, as well as to
evaluate the diagnostic efficiency of the presence of
the thalamus L sign and the FLAIR signal rafio value. In
this way, we hope to provide a more comprehensive
understanding of  PVLl's  neurodevelopmental
sequelae and inform early intfervention and potential
therapeutic targets for affected individuals.

Material and Methods
Study Design and Population

This study was performed as a
observational study at a single center.

retrospective

Between 2021 and 2023, the images of patients aged
0-17 years referred to the radiology clinic for brain MRI
with a prediagnosis of PVL by the pediatric neurology
clinic were accessed using hospital automation
(Octomed) and the archive system (Infinitt). The
images were retrospectively evaluated by the
consensus of two radiologists with at least 5 years of
experience in neuroradiology. As a control group,
images of age and sex-matched healthy children
who presented to our clinic for different reasons and
underwent cranial MRI were evaluated. Patients with
MRI findings in favor of PVL (T2W high signal areas,
cavitations, periventricular cysts, venfriculomegaly
with ventricle wall irregularities, WM volume loss, CC
thinning) and optimalimaging quality were included in
the study (Fig. 1). The control group included children
with no pathology detected on brain MRI and no
clinical and laboratory abnormalities that could affect
neurological status in the hospital system. Patients with
pathology detected on MRI, a current or past history
of hemorrhagic stroke, parenchymal hematoma, a
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history of malignancy/cranial surgery/trauma, known
metabolic diseases, artifacts in MRl images, or acute
diseases that may affect neurological status were
excluded from the study.

This study was performed in line with the principles of
the Declaration of Helsinki. Approval was granted by
the hospital ethics committee (27.09.2023).

MRI technique and analysis method

Imaging was performed with a 1.5 Tesla (T) MRI device
(Philips Ingenia, The Netherlands). The sequences
used in imaging are: axial spin echo TIW (TR/TE: 470-
570/12-30ms), axial and sagittal T2W (TR/TE: 4500-
6000/90-110ms), axial and coronal FLAIR (TR/TE: 6000-
9000/100-120ms), and diffusion weighted imaging
(DWI) (b =0,500,1000). WM and GM TIW, T2W, FLAIR
signal changes, FLAIR signal ratio, CC morphology
and surface area, and the and the presence of the
thalamus L sign were evaluated in MRI. To calculate
the FLAIR signal ratio in PVL cases, we measured the
signalintensity in the periventricular region where white
matter signal abnormalities peak and in the adjacent
normal-appearing cerebral parenchyma by verifying
these signal intensities on T2W sequences. Similarly, we
measured the FLAIR signal intensity of periventricular
white matter and adjacent subcortical white matter
in the control group. We determined the FLAIR signal
ratio by proportioning these signal infensities for each
hemisphere (Fig. 2). To minimize the margin of error, the
measurements were taken three consecutive fimes,
averaged, and recorded. We identified the FLAIR
signal ratios measured in the right and left cerebral
hemispheres and compared their averages with each
other in the groups. We used a circular 5Smm-diameter
region of inferest (ROI) in signal measurements.

We evaluated the presence of the thalamus L sign on
axial T2W and FLAIR images as defined by Misser et al.

(7) (Fig. 3).

Brain MRI volumetric analysis was conducted using
Volbrain, a free, automated online platform designed
for research. MR images were anonymized, optimized
for quality, and converted to NIFTI format. The
platform employs machine learning for automatic
segmentation of brain regions, applying normalization
and standardization for comparison. Volumetric data,
calculated in cubic millimeters, is generated using
multi-atlas label fusion techniques and compared
against a normative database (8, 9). In our study,
we measured various brain volumes using Volbrain
analysis, including total WM, normal and abnormally
signaled WM, total GM, subcortical and corfical GM,
cerebrospinal fluid (CSF), and fotal brain volume
(encompassing both WM and GM). In addition,
infracranial cavity, total cerebrum, cerebrum WM,
cerebrum GM, total cerebellum (excluding vermis),
cerebellum WM and cerebellum GM volumes were
measured (Fig.4).

We evaluated the MRI findings comparatively
between PVL cases and an age- and sex-matched
healthy group.
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Fig. 1 T2W MRI images in the axial and sagittal planes in a PVL
case show periventricular abnormal high signal areas, increased
peripheral CSF distance anteriorly, ventricular wall irregularities, mild
ventriculomegaly, white matter volume loss, and corpus callosum
thinning
Fig. 4 Brain MRI volumetric analysis of cases with the Volbrain program

Fig. 2 The FLAIR signal ratio measurement in a PVL case: Signal intensity
measurement method with ROI from periventicular abnormally high
signaled white matter (b) and adjacent normal signaled white matter
(c) in axial FLAIR images

Fig. 3 Thalamus L sign in a case of PVL: Abnormal signal increases in
posterolateral extension in both thalamus on T2W (a) and FLAIR (b) MR

images in the axial plane (arrows)
Fig. 5 ROC curves of variables that can be used to diagnose PVL
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Table 1. Descriptive statistics and comparison results for PVL and control groups

Control (n=42)
390.67+103.87
386.03+105.03
3.15 (1.46-5.87)

Total WM
Normally signaled WM
Abnormally signaled WM

Total GM 702.87 (494.36-779.73)
Subcortical GM 40.94 (32.23-45.34)
Cortical GM 568.79 (396.45-629.25)

Brain total (WM+GM)
Cerebrum total
Cerebrum WM
Cerebrum GM
Cerebellum fotal
Cerebellum WM
Cerebellum GM

CSF

Intracranial cavity

1127.91 (826.32-1243.57)
1013.95 (736.69-1101.61)
369+97.26

609.05 (425.36-673.26)
114.42 (82.35-122.24)
21.39 (16.05-26.26)

97.71 (69.95-107.25)
103.15 (69.82-301.73)
1232.36+212.91

PVL (n=30) L >
348.03+105.09 1.709 0.092
324.49+100.01 2.500 0015
22.72 (14.04-27.17) -6.545 <0.001
629.11 (492.15-708.98) 1416 0.157
32.57 (21.23-37.38) -3.735 <0.001
508.24 (398.71-574.24) -1.371 0.170
928.69 (822.38-1047.32) -1.885 0.059
827.80 (725.27-919.81) -1.953 0.051
328.32494.77 1.768 0.081
542 (419.68-609.99) -1.588 0.112
98.38 (91.28-118.14) -0.845 0.398
17.21 (12.58-24.11) 2010 0.044
87.81 (69.31-102.44) -0.880 0.379
125.83 (95-150.40) -0.628 0.530
1108.01£97.26 2,511 0.014

* All the volumes are presented in absolute value (measured in cm3), WM: white matter, GM: gray matter

Table 2. The correlation analysis findings between the mean FLAIR
signal ratio and volumetric measurements in the PVL group

Mean FLAIR signal ratio

r= -0.083
Total WM
p= 0.662
X r= -0.070
Normally signaled WM
p= 0.715
i r= -0.034
Abnormally signaled WM
p= 0.857
r= 0.406
Total GM
p= 0.026
r= 0.369
Cortical GM
p= 0.045
. r= 0.520
Subcortical GM
p= 0.003
i r= 0.331
Brain total (WM+GM)
p= 0.074
r= 0.316
Cerebrum total
p= 0.089
r= -0.064
Cerebrum WM
p= 0.738
r= 0.382
Cerebrum GM
p= 0.037
r= 0.399
Cerebellum total
p= 0.029
r= 0.536
Cerebellar GM
p= 0.002
r= 0.034
Cerebellum WM
p= 0.856
r= 0.399
CSF
p= 0.029
. . r= 0.427
Intracranial cavity
p= 0.019

* All the volumes are presented in absolute value (measured in cm3),
WM: white matter, GM: gray matter

Statistical Analysis

Statistical analyses of the study were performed using
SPSS software (IBM SPSS Statistics for Windows, Version
27.0). Armonk, NY: IBM Corp. Whether the quantitative
variables are suitable for a normal distribution was
analyzedbythe Kolmogorov-Smirnov fest.Independent
groups were compared with an independent sample
t test for normally distributed variables and a Mann-
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Whitney U test for non-normally distributed variables.
The relationship between qualitative variables was
analyzed by chi-square analysis. Pearson or Spearman
correlation analysis was applied to examine the
relationship between quantitative variables. Variables
that can be used as markers for the diagnosis of PVL
were analyzed by ROC analysis. Descripfive statistics
of quantitative variables that conform to normal
distribution are shown as meantstandard deviation,
and descriptive statistics of quantitative variables that
are not normally distributed are shown as median
(25th-75th  percentile). Descriptive  statistics  for
qualitative variables were expressed as frequency (%).
Statistical significance was defined as p<0.05 values.

Resulis

Considering the inclusion and exclusion criteria, 30
patients (16 girls, 14 boys) aged 0-18 years (3 (1.50-
6.25)) diagnosed with PVL were included as the patient
group, and 42 healthy children (23 girls, 19 boys) aged
0-18 years (3 (1.58-7)) were included as the conftrol
group, resulting in a total of 72 individuals.

Descriptive statistics and comparison results for PVL
and control groups are given in Table 1. Normal
signaled WM, subcortical GM, intracranial cavity, and
cerebellum WM volumes were significantly greater
in the control group (p=0.015, p<0.001, p=0.014, and
p=0.044, respectively), while abnormally signaled
WM volume was significantly higher in the PVL group
(p<0.001) compared to confrols.

Table 2 shows the correlation analysis findings
between the mean FLAIR signal ratio and volumetric
measurements in the PVL group. The mean FLAIR
signal ratio showed a weak positive correlation with
total GM, cortical GM, infracranial cavity, CSF, and
total cerebellum volume (r=0.406, p=0.026; r=0.369,
p=0.045; r=0.427, p=0.019; r=0.399, p=0.029; and
r=0.399, p=0.029, respectively). A moderate positive
correlation was observed with subcortical GM and
cerebellar GM volumes (r=0.520, p=0.003 and r=0.536,
p=0.002, respectively).
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Table 3. Descriptive statistics and comparison results of the PVL group with and without the thalamus L sign

TALAMUS L SIGN

(+) (n=1¢)
Age 15.25£9.40
Right FLAIR signal ratio 1.53+0.19
Left FLAIR signal ratio 1.56+0.21
Mean FLAIR signal ratio 1.54+0.19
Corpus callosum surface area 237.81+£53.96
Total WM 313.45+£71.28
Normally signaled WM 297.27+74.86
Abnormally signaled WM 16.1817.66
Gray matter 634.23+121.53
Subcortical GM 32.92+6.69
Cortical GM 512.78+105.79
Brain total (WM+GM) 947.68£170.94
Cerebrum total 843+154.96
Cerebrum WM 297.31£66.59

Cerebrum GM
Cerebellum total

545.70+108.50
96.93 (86.36-117.20)

Cerebellum WM 15.78+5.47
Cerebellum GM 85.52+19.40

CSF 112.63 (74.96-185.62)
Intracranial cavity 1109.17£182.64

() (n=14) i P
12.64+9.35 0.760 0.454
1.56+0.19 -0.515 0.611
1.64+0.30 -0.892 0.382
1.60£0.24 -0.768 0.449
147.29+51.75 4.672 <0.001
387.55+£124.97 -2.028 0.052
355.61+£117.86 -1.640 0.112
31.91+15.23 -3.644 0.001
574.02+205.10 0.993 0.329
27.41+11.16 1.611 0.122
457 .87+169.82 1.078 0.290
961.57+£189.67 -0.211 0.834
849.04+154.96 -0.102 0.919
363.77£111.27 -2.015 0.054
485.27+£180.30 1.129 0.269
99.94 (93.39-120.72) 0.480 0.498
23.78+14.89 -2.004 0.055
88.75+25.96 -0.389 0.700
132.34 (96.14-143.10) 0.678 0.697
1106.69+222.85 0.033 0.974

* All the volumes are presented in absolute value (measured in cm3), WM: white matter, GM: gray matter

Tablo 4. The ROC analysis findings regarding the volume variables that can be used to diagnose PVL

% 95 Cl

AUC SH, e o] Lower
Abnormally signaled WM 0.955 0.021 <0.001 0.878
Subcortical GM 0.760 0.056 <0.001 0.644
Intracranial cavity 0.690 0.065 0.004 0.571
Normal WM 0.678 0.064 0.006 0.557
Cerebrum WM 0.640 0.066 0.036 0.518
Cerebellum WM 0.640 0.068 0.041 0.518
Total WM 0.638 0.067 0.039 0.516
Cerebrum total 0.636 0.069 0.048 0.514

Sensitivity (%) Specificity (%) Cut-off point

Upper

0.990 93.33 88.10 >7.23
0.852 86.67 61.90 <39.11
0.794 73.33 66.67 <1190.37
0.783 73.33 59.52 <370.89
0.750 66.67 61.90 <351.07
0.750 53.33 73.81 <17.38
0.748 66.67 61.90 <372.91
0.746 83.33 61.90 <956.82

* All the volumes are presented in absolute value (measured in cm3), WM: white matter, GM: gray matter

There is also a negafive, moderate correlation
between FLAIR signal ratio and CC surface area (r=-
0.585, p<0.001).

The mean CC surface area was significantly larger
in patients without thalamus L sign compared to
those with thalamus L sign (p<0.001), and abnormally
signaled white matter volume was significantly higher
in patients with thalamus L sign (p=0.001). No significant
difference was found between the groups in other
variables (p>0.05).

Table 4 shows the ROC analysis findings regarding
the volume variables that can be used to diagnose
PVL. In the analysis performed fo determine which
variables were more important in diagnosing PVL, the
AUC value of the abnormally signaled WM volume
variable was significantly greater than the AUC values
of the cerebrum WM, cerebellum WM, intracranial
cavity, subcortical GM, and normally signaled WM
volume variables (p<0.001 for all comparisons) (Fig. 5).
Accordingly, the most important variable that can be
used to diagnose PVL is the abnormally signaled WM
volume (AUC = 0.955, p<0.001).

551

Discussion

MRl is a neuroradiological marker for the detection of
the presence of PVL. Any positive findings on the MRI
are valuable for early diagnosis and the immediate
initiation of rehabilitation measures. To the best of our
knowledge, our study is unique and valuable as it is the
first study to evaluate conventional MRI findings, FLAIR
signal ratio, the presence of the thalamus L sign, and
brain volumetric analysis together in PVL cases.

In children with PVL, MRI studies have revealed
changes in both WM and GM volumes. In our study,
there was an increase in the abnormally signaled WM
volume and a decrease in the normal signaled WM
volume in our PVL cases (p<0.001). In our study of PVL
cases, volumes of normal signaled WM, intracranial
cavity, and cerebellum WM were significantly
reduced compared to the healthy control group (p =
0.015, p = 0.014, and p = 0.044, respectively), whereas
CSF volume was notably higher (125.83 vs. 103.15).
In PVL, which is characterized by a decrease in WM
volume, an accompanying increase in CSF volume
indicates loss of brain tissue in these regions (1, 10).
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This reduction in WM correlates with the motor and
cognitive deficits observed in affected children (10).
Simultaneously, it has been reported that changes in
GM volume are also observed in PVL, but these are
more complex and region-specific. Some studies have
reported decreased GM volume in areas associated
with cognition and memory such as the hippocampus,
amygdala and frontal lobes (2). This reduction in GM
volume in specific regions may contribute to the
cognitive impairments seen in children with PVL (2,
11, 12). In our study, subcortical GM volumes were
significantly lower in PVL cases than in the healthy
control group (p<0.001). A decrease in subcortical
GM volume may reflect secondary degeneration
resulting from disruption of the white matter pathways
connecting these regions (12).

There are also studies in the literature that found
that GM volume increased in certain regions of the
putamen, thalamus, globus pallidus, and temporal,
parietal, and occipital lobes (1, 2). In our study, we
discovered a positive relationship between the
average FLAIR signal ratio variable, total GM, cortical
GM and subcortical GM volume. We believe that brain
plasticity mechanisms like axonal sprouting, neuronal
hypertrophy and neurogenesis, which may represent
the brain’s attempt to compensate for damage are
associated with increases in GM volume (1). Our
findings showing GM volume increases correlated
with increased WM involvement are consistent with
the idea that brain plasticity may lead o regional GM
volume increases in response to WM damage (13).
However, the clinical significance of these changes
remains to be fully elucidated. Additionally, in our
study, we observed a positive correlation between
the increase in FLAIR signal ratio and cerebellar GM
volume as well as cerebellar subcortical GM volume.
This could potentially be explained by compensatory
mechanisms or brain plasticity, as suggested by the
increased GM volume observed in certain regions in
preterm children with PVL (13). In addition to motor
coordination, the role of the cerebellum in cognitive
functions may also be reflected in these volumetric
changes (14). Furthermore, the resistance of the
cerebellum to WM damage may be attributed to
distinct developmental and cellular states that may
provide some degree of protection against the
widespread WM damage observed in conditions
such as PVL (14). Further research is needed fo
understand the effects of these volumetric changes
on the long-term neurodevelopmental outcomes of
pediatric patients with PVL. Our study underscores
the importance of MRI techniques in elucidating
the complex relationships between structural brain
changes and clinical manifestations in  pediatric
neurology.

It is reported in the literature that the presence of GM
damage in PVL is not limited to the cerebral cortex,
and that subcortical structures such as the thalamus,
basal ganglia, and cerebellar dentate nucleus are
affected (15, 16). For this reason, it has been stated
that white matter damage in PVL does not occur
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alone and that it may be appropriate to define the
neuropathology as “perinatal panencephalopathy”
(15). Thalamic involvement is particularly important as
it plays a role in the cognitive and motor dysfunctions
observed in children with PVL. As reported in the
literature, the bilateral decrease in thalamic volume
may be related to the presence of the thalamic L sign
on MRIin our cases. In our study, the presence of lower
CC surface area (p<0.001) and higher abnormally
signaled WM (p = 0.001) in PVL cases with a positive
thalamic L sign suggests that the thalamic L sign is a
potential biomarker for the extent of neural damage
in PVL, as stated in the literature (16).

In our study, the most important variable that can be
used to diagnose PVL was the abnormally signaled
WM volume (AUC=0.955, p<0.001). This highlights the
critical role of abnormally signaled WM volume on MR
imaging as an important diagnostic variable for PVL
in children. Diffuse WM signal intensity abnormalities
have been shown to be associated with PVL (5). The
increased signal on MRI is thought fo correspond
neuropathologically to regions containing increased
reactive astrocytes and microglia, decreased
oligodendroglial cells, and a striking reduction in
axon number (17). The intensity of the abnormal WM
signal on MRI reflects underlying microsfructural tissue
damage. MRI of premature white matter disorders,
including PVL, highlights the widespread excessively
high signal intensity and its potential association with
cognitive and behavioral disorders (18).

The negative relationship we found between FLAIR
signal ratio and CC surface area is consistent with
previous research showing that WM changes are
associated with reductions in WM volume, as well
as mofor and cognitive deficits. There is also a
stfudy suggesting that there is a positive correlation
between the thickness of the CC and the volume
of cerebral WM in children with cerebral palsy and
developmental delay and that damage to the corpus
callosum may reflect the extent of white matter loss
(19). The literature specifically reports a significant
reduction in CC size associated with the severity of
motor and cognitive impairments in PVL (1). Our results
confirm the idea that the structural integrity of the
CC is impaired in PVL, which may contribute to the
functional deficits observed in PVL. We contribute to
this understanding by highlighting the specific effect of
PVL on the corpus callosum. Furthermore, the negative
correlation between FLAIR signal ratio and CC surface
area suggests that it may be useful in follow-up as a
potential indicator of the disease severity.

The underlying neuropathology of PVL includes both
WM damage and secondary GM changes (1,2, 11, 15).
As a basic diagnostic tool, MRl is extremely sensitive in
detecting the characteristic findings of PVL, especially
WM damage and changes in the periventricular
areq, by providing detailed images of brain fissue. In
addition to the decrease in WM volume on MRI, both
decreased and increased GM volumes in various
regions indicate a complex interaction between
the adaptive responses of the brain (2, 12, 15). The
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relationship between structural and volumetric brain
changes in PVL and functional outcomes highlights
the importance of early diagnosis and intervention to
reduce potentially its long-term neurodevelopmental
impact.

Limitations

Our study had some limitations. Among these was the
lack of follow-up data of the patients and the lack
of correlation with the clinical severity score due to
its refrospective nature. These parameters could be
the focus of another study. Additionally, our relatively
small sample size and the fact that the cases were
not divided into etiological subgroups may also be
a limitation. Since there were no 3D thin-section T1
sequences in the volumetric evaluation of the brain,
we could not perform detailed microstructural analysis
of the subanatomical regions of the brain. Therefore,
we can consider our inability to detect specific regions
of GM changes as a limitation. Another limitation is the
inclusion of patients with chronic, long-term effects
of PVL in this study. Another study can examine the
effects in the early or subacute phase.

Conclusion

In conclusion, the use of MRI in the early diagnosis of
PVL allows for more effective management of the
disease and the early initiation of necessary treatment
strategies. In addition to white matter involvement,
regional GM volumetric changes, morphological
changes in the corpus callosum, and their relationship
with the increase in abnormal white maftter signal
intensity may be valuable for the development of
targeted treatment strategies aimed at reducing
cognitive and motor disorders in PVL.
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Laparoscopic cholecystectomy is the excision of the
gallbladder using a laparoscope. Pneumoperitoneum
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ABSTRACT

Aim: Laparoscopic cholecystectomy is one of the treatment methods employed in symptomatic
cholelithiasis cases, and pneumoperitoneum has been shown to increase oxidative stress. Our aim
is to compare propofol and thiopental in terms of their effects on oxidative stress parameters in
laparoscopic cholecystectomy cases.

Materials and Methods: Affer obtaining Ethics Committee permission, patients who underwent
laparoscopic cholecystectomy were divided into thiopental and propofol groups according fo
the agent used for anesthesia induction in the randomized and prospective study. Serum oxidative
stress parameters levels were measured in all patients twice before induction of general anesthesia
and at the 30th minute postoperatively.

Results: When comparing the preoperative period with the postoperative period, fotal antioxidant
status (TAS) levels increased statistically significantly in the propofol group (preoperatively 1.21+0.21
mmolH202/L, postoperatively 1.31+0.18 mmolH202/L, p<0.001) compared to the thiopental
group (preoperatively 1.23+0.14 mmolH202/L, postoperatively 1.27+0.14 mmolH202/L, p=0.055).
arylesterase (ARES), serum native thiol, total thiol, and disulfide levels decreased statistically
significantly in both groups. While Paraoxonase-1 (PONT1) level did not change in the propofol
group, it decreased in the thiopental group.

Conclusion: We concluded that propofol had a significantly greater oxidative stress reduction
effect than thiopental. By increasing the TAS levels, propofol may have a more positive effect on
oxidative stress than thiopental. However, neither propofol nor thiopental have oxidative stress-
reducing effects on other oxidative stress parameters.

Keywords: Antioxidants, Disulfides, Laparoscopic cholecystectomy, Oxidative stress, Propofol, Thiol,
Thiopental

oz

Amag: Semptomatik kolelitiazis vakalarnnda laparoskopik kolesistektomi tedavi metodlanndan
biridir ve pnédmoperitoniumun oksidatif stresi arftirdigi gésterilmistir. Bizim amacimiz laparoskopik
kolesistektomi olgularinda oksidatif stres parametreleri Uzerine etkileri acisindan propofol ve
fiyopentali karsilastirmaktir.

Gere¢ ve Yontem: Etk Kurul izni alindiktan sonra, randomize ve prospektif olarak planlanan
calismada laparoskopik kolesistektomi gegiren hastalar anestezi indiksiyonu icin kullanilan ajana
gore tiyopental ve propofol gruplarina ayrildi. Tm hastalardan serum oksidatif stres parametreleri
dUzeylerinin 8l¢imU icin genel anestezi indUksiyonu dncesi ve postoperatif 30. dakikada olmak
Uzere iki kez kan érnekleri elde edildi.

Bulgular: Total antioxidant statl (TAS) dUzeyleri, preoperatif dénem ile postoperatif dénem
karsilastinldiginda propofol grubunda (preoperatif olarak 1.21+0.21 mmolH202/L, postoperatif
olarak  1.3120.18 mmolH202/L, p<0.001) thiopental grubuna (preoperatfif olarak 1.23+0.14
mmolH202/L, postoperatif olarak 1.27£0.14 mmolH202/L, p=0.055) gore istatistiksel olarak dnemli
oranda artti. Arilesteraz (ARES), serum native tiyol, toplam tiyol, disUlfid dUzeyi her iki grupta
istatistiksel olarak 6nemli oranda azaldi. Paraoxonaz-1 (PON1) dizeyi ise propofol grubunda
degismemis saptanirken, tiyopental grubunda azalmis olarak tespit edilmistir.

Sonug: PropofolUn tiyopentalden anlamli derecede daha fazla oksidatif stres azaltma etkisine sahip
oldugu sonucuna vardik. TAS dUzeylerinde artis saglayarak, propofol tiyopentale gére oksidatif
stres Uzerine daha olumlu etkiye sahip olabilir. Ancak diger oksidatif stres parametreleri Gzerine ne
propofolin ne de thiopentalin oksidatif stresi azaltici etkileri yoktur.

Anahtar kelimeler: Antioksidanlar, Distlfitler, Laparoskopik kolesistektomi, Oksidatif stres, Propofol,
Tiyol, Tiyopental

is provided by insufflating carbon dioxide to obtain signaling cascades and induction of mitogenic

vision inside the abdomen (1). It may increase infro-

abdominal pressure may

splanchnic perfusion. This may increase reactive
oxygen species through ischemia reperfusion injury
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(2). Free radicals, which are reactive oxygen species
play a beneficial role in the immune system, intracellular

response at low or moderate concentrations. Oxidative
abdominal pressure. Excessive increase in intra- stress occurs when the balance between production
lead to deterioration in and detoxification of free radicals is disrupted. Lipids,
proteins and DNA are negatively affected by oxidative
stress (3). PONT1 enzyme is largely produced in liver cells
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and high-density lipoprotein stimulates its release.
PON1 protects against lipid peroxidation by binding
to cell membranes in fissues and it is effective as
an anfioxidant (4). Thiols are organic compounds
containing sulfhydryl groups and act as anfioxidants
in oxidative stress. TAS and TOS provide information
about oxidant-antioxidant capacity status (5). The
effects of infravenous anesthetic agents on oxidative
stress are wondered. An animal study comparing the
effects of propofol and thiopental on oxidative stress
on dogs found an increase in TAS and a decrease in
TOS levels with both agents (6). In a study comparing
propofol and thiopental in an ischemia reperfusion
model caused by festicular torsion in rats, it was found
that propofol attenuated tissue malondialdehyde and
nitric oxide levels (7). In another study, researchers
determined oxidative stress based on glutathione
levels in platelet cytoplasm. Citrated blood obtained
from surgical patients was centrifuged and it was
shown that propofol reduced oxidative stress in
platelets more than thiopental (8). Propofol and
sevoflurane were compared in terms of serum native
thiol and nitric oxide levels in patients undergoing
franssphenoidal pituitary surgery. It was suggested
both agents had similar antioxidant effects (?). Since
there is litfle information on comparing thiopental and
propofol used in anesthesia induction, more clinical
research on oxidative stress is needed. Our goal is to
compare the effects of thiopental and propofol on
oxidative stress in patients undergoing laparoscopic
cholecystectomy.

Material and Methods

The randomized and prospectively planned study
was carried out after obtaining Ethics Committee
permission. Sixty adult patients with American Society
of Anesthesiologists Physical Status classification |
and Il, Mallampati score | and Il, and scheduled for
laparoscopic cholecystectomy were included in the
stfudy. All patients signed informed consent. Patients
with severe heart disease, obstructive and restrictive
lung disease, kidney and liver failure, patients with a
history of alcohol, sedatives, those using sedatives and
long-term analgesics were excluded from the study.

Patients were fasted for at least 8 hours and no
premedication was administered for preoperative
sedation before entering the operating room.
Randomization was performed fo pick from an
envelope labeled 30 propofol and 30 thiopental.
Age, gender, smoking, past surgical history,
American Society of Anesthesiologists (ASA) Physical
Status classification, Mallampati score, duration of
anesthesia and duration of operation of the patients
were recorded. All patient monitored with the
electrocardiography, noninvasive blood pressure
device, pulse oximeter, and capnometer. Before
induction, 100% oxygen was breathed for 3 minutes.
In the propofol group, anesthesia was induced with
IV lidocaine 1-1.5 mg/kg (Aritmal 2%, Osel) and IV
propofol 2-3 mg/kg, IV remifentanil 1 mcg/kg (Ultiva
2mg GlaxoSmithKline) and IV rocuronium 0.6-1.2 mg/
kg (Esmeron 50mg, Sml vial, Organon). Anesthesia
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was applied to the Thiopental group with IV lidocaine
1-1.5 mg/kg. IV thiopental 4-7 mg/kg (Pental sodium
0.5 g, I.E. Ulugay) IV remifentanil 1 mcg/kg and IV
rocuronium 0.6-1.2 mg /kg. Anesthesia maintenance
was continued with remifentanil (0.05 — 0.25 mcg/kg/
min) and 40% O2-Air mixture with 2-3% sevoflurane
(Sevorane, Abbott Lab.).

It was planned to stop the study if the patient had
uncontrolled bleeding and the surgery could not be
completed with laparoscopic surgery.

Venous blood samples were taken from all patients
twice before anesthesia induction and at the end of
the surgery to measure serum TAS, TOS, PON1, ARES,
native thiol, total thiol, and disulfide levels. Blood
samples were centrifuged at 3600 rom for 10 minutes
in the biochemistry laboratory and then stored at
-80 degrees. They analyzed on the Roche 501/701
modular system automatic analyzer.

Statistical analysis

Data were analyzed using IBM SPSS for Windows
V22.0 program. Descriptive stafistics were showed
as meantstandard deviation, frequency distribution
and percentage. To evaluate categorical variables,
Pearson Chi-Square Test was used. The suitability of the
variables to normal distribution was analyzed with visual
(histogram and probability graphs) and analytical
methods (Shapiro-Wilk Test). For variables conforming
to normal distribution, statistical significance was
determined between two independent groups using
the Student T Test. Paired Sample T Test was applied
between two dependent groups. If there was no
normal distribution, Whitney U Test was used between
two independent groups and Wilcoxon Signed Rank
Test was employed between two dependent groups.
Spearman Test was used to find the relationship
between variables. P<0.05 was accepted as
statistically significant.

Results

There was no significant difference between the
two groups in terms of clinical characteristics of the
patients (p>0.05; Table 1).

When comparing the preoperative period with the
postoperative period, TAS levels increased statistically
significantly in the propofol group (preoperatively

1.21£0.21 mmolH202/L, postoperatively 1.31+0.18
mmolH202/L, p<0.001; Table 2) compared to
the thiopental group (preoperatively 1.23+0.14

mmolH202/L, postoperatively 1.27+0.14 mmolH202/L,
p=0.055; Table 2). Postoperative PONIT values in
the thiopental group decreased significantly. In
the propofol group, PONI1 levels did not change
significantly (p>0.05; Table 2).

Postoperatively, ARES, natfive thiol, total thiol and
disulfide levels decreased significantly in both the
thiopental and propofol groups.
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Table 1. Clinical characteristics of patients

Age, yr
Gender
Male
Female
Smoking
Past surgical history
ASA
|
Il
Mallampati score
|
Il
Duration of Anesthesia (min)

Duration of Operation (min)

Thiopental group
(n=30)

47.67+13.05

7 (23.3)
23 (76.7)
8 (26.7)
19 (63.3)

13 (43.3)
17 (56.7)

9 (30.0)
21 (70.0)

73.17£18.50
55.53+20.39

Propofol group
(n=30)

42.83+13.91

6(20.0)

24 (80.0)
11 (36.7)
14 (46.7)

14 (46.7)
16 (53.3)

11 (36.7)
19 (63.3)

745742571
57.33+25.55

0.170

0.754

0.405
0.194

0.795

0.584

0.810
0.764

Continuous variables were presented as “meantstandard deviation” and categorical variables were presented as “number (percentage)”.

Table 2. Oxidative stress parameters detected in patients anesthesia induced with thiopental or propofol

Total antioxidant status (mmolH,0,/L)
Thiopental group
Propofol group
Total oxidant status (umolH,O,/L)
Thiopental group
Propofol group
Paraoxonase (U/L)
Thiopental group
Propofol group
Arylesterase (U/L)
Thiopental group
Propofol group
Native thiol (umol/L)
Thiopental group
Propofol group
Total Thiol (umol/L)
Thiopental group
Propofol group
Disulphide (umol/L)
Thiopental group
Propofol group
Disulphide/Native thiol%
Thiopental group
Propofol group
Disulphide / Total Thiol%
Thiopental group
Propofol group
Native thiol/ Total Thiol%
Thiopental group

Propofol group
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Preoperative

1.23+0.14
1.21£0.21

5.26+2.28

4.75%1.47

171.68+95.29
135.55+81.63

213.61+51.53
205.53+40.01

359.16+57.07
375.68+52.04

384.13+60.69
402.27+53.71

12.49+3.09
13.3043.53

3.49+0.74
3.58+0.99

3.2520.65
3.33+0.85

93.50£1.30
93.34+1.71

Postoperative

1.27+0.14
1.31+0.18

5.47£2.35

4.94+1.47

159.83+94.95
131.35+82.78

200.78+47.89
194.63+46.13

323.42+51.18
340.65+54.26

343.61£53.61
363.06+58.93

10.10£3.79
11.20£5.11

3.15£1.18
3.30%1.41

2.94+1.04
3.06%1.24

94.12+2.08
93.87+2.49

0.055
<0.001

0.742
0.943

0.007
0.131

0.012
0.041

<0.001
0.002

<0.001
0.001

0.014
0.027

0.216
0.325

0.196
0.297

0.196
0.297
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Discussion

In this study, we showed that TAS levels increased
statistically significantly in the propofol group, but not
in the thiopental group, when we compared the pre-
and postoperative periods. While there was no change
in PON1 level in the propofol group, a decrease was
observed in the thiopental group. De La Cruz et al.
administered IV 4 mg/kg thiopental or IV 2 mg/kg
propofol for patients undergoing curettage, ligation
fallopian tubes, inguinal hernia or cholecystectomy.
They found that propofol decreased thiobarbituric
acid reactive substances production by 25.7% and
increased tofal glutathione content by 24.6%. On
the other hand, thiopental did not change any of
the variables of platelet oxidative stress (8). Zhang et
al. showed protective effects of propofol on H202-
induced cardiomyocyte injury and myocardial
ischemic/reperfusion injury in rats (10).

The effects of antioxidants and anesthetic agents on
oxidative stress due to ischemia-reperfusion injury have
been investigated in some previous studies (11). Lee
JY et al. showed that oxidative stress in the propofol
group was significantly lower than in the thiopental
group in dogs underwent surgery (6). Kanbak et
al. found that propofol attenuated the effects of
ischemia-reperfusion injury on fissues (12). Tsuchiya et
al. showed that propofol had a safe keeping effect
against oxidative damage in red blood cell (13).

Thiopental may increase oxidative stress in the heart,
bronchial tissues and brain of rats (14). In another study,
Nishina et al. reported that thiopental significantly
may decrease reactive oxygen products released
from lymphocytes (15). Yagmurdur et al. stated in a
study on testicular ischemia-reperfusion injury in rats
that propofol reduced germ cell apoptosis more than
thiopental did (7).

PON1 has an antioxidant effect against lipid
peroxidation (16). Turkoglu et al. has reported that
PONT1 levels in patients with metabolic syndrome are
lower than in healthy individuals without metabolic
syndrome (17). In Parkinson's patients compared fo
healthy individuals, PONT1, arylesterase and TAS levels
were lower and TOS levels were higher (18). There are
few studies investigating the effects of propofol and
thiopental on oxidative stress in humans. Yagmurdur
et al. compared the effects of etomidate, thiopental
and propofol on malondialdehyde levels during
laparoscopic cholecystectomy. They showed that
malondialdehyde levels were lower both before
and after desufflation in the propofol group. On the
contrary, malondialdehyde levels were higher in
the etomidate and thiopental groups than in the
propofol group at both times (19). Propofol and
sevoflurane were compared in patients underwent
transsphenoidal pituitary surgery and it was suggested
that both agents had similar antioxidant effects (20).
Kutluhan et al. compared the effects of propofol
and desflurane on surgical stress response in vertebra
surgery. They found that post-operative thiol values
were higher in the propofol group (p<0.05). However,
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the disulfide level was lower (21).

Simsek et al. compared the thiol-disulfide balance
in general and spinal anesthesia in total knee
replacement surgery. They used propofol for induction
of general anesthesia. They found an increase in
natural thiol and total thiol levels in the propofol group
compared to the spinal anesthesia group and a
decrease in disulfide (22).

Limitations

Limitations of this study include the possibility that
multiple factors may influence the outcome. It was not
possible fo measure an agent given only for anesthesia
induction without the effect of other applications
during anesthesia maintenance.

Conclusion

In  conclusion, TAS level increased statistically
significantly in the propofol group than the thiopental
group. ARES, native thiol, fotal thiol and disulphide levels
decreased in both groups. PON1 level did not change
in the propofol group, however it decreased in the
thiopental group. Compared with thiopental, propofol
can significantly increase TAS levels, therefore, it may
preferable anesthetic agent for patients undergoing
laparoscopic cholecystectomy.
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ABSTRACT

Objective: Seizures significantly affect quality of life among patients with epilepsy while employment
significantly contributes to the quality of life in general. Thus, in our study, we aimed to determine
how the demographic and disease-related characteristics of patients with epilepsy impact quality
of life and employment.

Material and Methods: Our sample included 202 patients who had been diagnosed with epilepsy
for at least a year and admitted to the Neurology Polyclinic between October 2023 and March
2024. Data about patients’ characteristics were collected using a sociodemographic information
form while quality of life was measured using the Turkish Quality of Life in Epilepsy Inventory-31
(QOLIE-31).

Results: On average, patients were 29.07 +10.84 years old and had had epilepsy for 10.5 £ 8.92 years.
Patients’ lowest mean score on the QOLIE-31's subscales was for “Total Quality of Life” whereas
their highest mean score was for “Social Function”. The total quality of life score of patients with low
education level and low income was found significantly lower. Among other results, patients with
a seizure frequency of 6 or more per month had significantly lower scores on all subscales except
“Emotional Well-Being”, and patients with refractory epilepsy and/or receiving polytherapy had
significantly lower total scores and scores on all subscales.

Conclusion: Our results indicate that employment does not significantly affect quality of life
among patients with epilepsy whereas their clinical features do. Even so, physicians should take
all conditions into account to ensure the highest-possible quality of life for patients with epilepsy.

Keywords: Employment, Epilepsy, Seizure, Quality of Life, QOLIE-31
fo)4

Amag: Nobetler epilepsi hastalarinda yasam kalitesini énemli dlcide etkilerken, istihdam da
genel olarak yasam kalitesine énemli élcUde katkida bulunmaktadir. Bu nedenle calismamizda
epilepsi hastalarnin demografik ve hastalikla iliskili &zelliklerinin yasam kalitesini ve istihdamini nasil
etkiledigini belilemeyi amacladik.

Gereg ve Yontemler: Orneklemimize Ekim 2023 ile Mart 2024 tarihleri arasinda Néroloji Poliklinigi'ne
basvuran, en az bir yildir epilepsi tanisi olan 202 hasta dahil edildi. Hastalann dzelliklerine iliskin
veriler sosyodemografik bilgi formu kullanilarak toplandi. Yasam kalitesi, Epilepside Yasam Kalitesi
Envanteri-31 (QOLIE-31) kullanilarak &l¢ldd.

Bulgular: Hastalar ortalama 29,07 + 10,84 yasindaydi ve 10,5 + 8,92 yildir epilepsi hastasiydi.
Hastalann QOLIE-31 alt dlgeklerinden en dUsUk orfalama puanlar Toplam Yasam Kalitesi, en yUksek
ortalama puanlari ise Sosyal Islev alanindaydi. Egitim dUzeyi ve geliri dUsUk olan hastalarin toplam
yasam kalitesi puaninin anlamli derecede distk oldugu gorildd. Diger sonuclarin yani sira, nébet
skligr ayda 6 veya daha fazla olan hastalarnn Duygusal lyilik disindaki tUm alt dlceklerde anlamli
derecede dusUk puanlar vardi ve direncli epilepsisi olan ve/veya politerapi alan hastalarin tOm alt
Olceklerde puanlar ve toplam puanlar anlaml derecede dUsUkt.

Sonug: Sonuclarmiz, epilepsi hastalarinda calismanin yasam kalitesini anlamli  derecede
etkilemedigini ancak klinik &zelliklerinin etkiledigini gdstermektedir. Yine de hekimlerin epilepsi
hastalarnda mUmkdn olan en yUksek yasam kalitesini saglamak i¢in tUm kosullarini dikkate almasi
gerekir.

Anahtar Kelimeler: istihdam, Epilepsi, Ndbet, Yasam Kalitesi, QOLIE-31
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Epilepsy is a brain disorder characterized by recurrent
seizures that significantly impact quality of life, meaning
"an individual’'s perception of his/her position in life
in relation to his/her goals, expectations, standards
and concerns in the context of the culture and value
systems in which s/he lives” (1).

Although the principal goal of freatment for epilepsy
is to stop seizures from occurring, health is not only
the absence of disease or infirmity but also a state of
complete physical, mental, and social well-being, at

least as defined by the World Health Organization (2). In
this respect, patients with epilepsy not only experience
seizures but may also experience emotional distress, low
self-esteem, decreased social interaction, decreased
job opportunities and problems with actfivities of daily
living even if their seizures are well controlled (3).

Employment is a factor that determines social
outcomes and confributes greatly to quality of life,
especially for patients with epilepsy (4). Having a job
not only facilitates financial independence but also
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reinforces self-esteem and supports social functioning
(5). However, epilepsy is a major cause of uncertainty
about not only employment but also social interactions
and may also impose limits on aspects of independent
living, including driving (6).

A recent large, multicenter, cross-sectional study on
determinants of quality of life among patients with
epilepsy has shown that, for such patients, seizure
frequency, tolerability of anti-seizure drug, depression,
stigma, and concern about the recurrence of seizures
are associated with relatively low quality of life (7).
Beyond that, numerous international studies have
examined employment-related variables among
patients with epilepsy, including a survey of 262
patients with epilepsy at four epilepsy centers in
the United States. According to their results, being
younger, having a higher socioeconomic status,
and have fewer comorbidities were associated with
higher levels of employment (8). Meanwhile, another
cross-sectional study has revealed that a higher
level of education, having well-controlled epilepsy,
and having good mental health are associated with
greater employability among patients with epilepsy
(9). Taken together, those findings indicate that
epilepsy is not an insurmountable barrier fo achieving
a productive work life but that other socioeconomic
variables are important as well.

Against that background, in our study we aimed to
determine how the demographic and disease-related
characteristics of patients with epilepsy from our clinic,
gathered using through the QOLIE-31 questionnaire,
affect their quality of life and employment, with the
overarching goal of highlighting the potential benefits
of incorporating such a fool in clinical practice.

Material and Methods
Research Design and Sample

In our descriptive study, we aimed to determine the
quality of life and employment status of patients with
epilepsy as well as conditions related to those factors.
Our sample consisted of 202 patients atf least 18 years
old who had been diagnosed with epilepsy for at least
a year and admitted to Harran University Neurology
Clinic between October 2023 and March 2024.

Data Collection Tools

To collect data, we used a sociodemographic
information form and the Quality of Life in Epilepsy
Inventory-31 (QOLIE-31), a scale that developed by
the researchers in light of the literature. All data were
collected via face-to-face interviews that lasted
approximately 10 min each. The inferviews were
conducted by senior residents.

Sociodemographic Information Form

For data about participants’ age, sex, income
level, occupation, marital status, level of education,
employment status, comorbidity status, years
diagnosed with epilepsy, age at first seizure, seizure
frequency, seizure type, seizure confrol, and type
of freatment used, we used a sociodemographic
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information form consisting of 19 items.
Quality of Life in Epilepsy Inventory-31 (QOLIE-31)

The QOLIE-31 contains 31 of the 8% items on the Turkish
version of the QOLIE-89, whose validity and reliability
were determined by Mollaoglu et al (10) The QOLIE-31
does not include any SF-36 items on the QOLIE-89 or
items regarding symptoms not specific to epilepsy
(e.g., pain). That is, the QOLIE-31's items concern
epilepsy and epilepsy-related issues only. Iis seven
subscales contain 30 items in total: Seizure Worry (i.e.,
5 items), Emotional Well-Being (i.e., 5 items), Energy/
Fatigue (i.e., 4 items), Social Function (i.e., 5 items),
Cognifive Function (i.e., 6 items), Effects of Medications
(i.e., 3 items), and overall quality of life (i.e., 2 items).
The 31st item, which gives the QOLIE-31 its name,
assesses overall health status. Altogether, scores on
the QOLIE-31 range from 0 to 100, and a higher score
reflects a higher quality of life. Cronbach's alpha of
the original scale was 0.91 and in our study it was 0.91.

Statistical Analysis

The statistical analysis of the data was performed in
the Statistical Package for Social Sciences version 22.0.
Whether the data conformed to normal distribution
was evaluated with the Shapiro-Wilk test on normal
distribution graphs developed by examining skewness
and kurtosis coefficient values together. Descriptive
statistics (i.e., number, percentage, and mean) were
used to evaluate the data, and an independent
sample 1 test and ANOVA were used to analyze
normally distributed variables, whereas the Kruskal-
Walllis test was used for non-normally distributed
variables. All p values less than .05 were considered fo
indicate statistical significance.

Ethical Considerations

Ethics approval for the study was obtained from Harran
University's  Non-Interventional Clinical Research
Ethics Committee (HRU/23.19.24) while the necessary
institutional permissions were obtained from the
hospital where the study was conducted. Permission
to use the scales was obtained from the researchers
who validated the Turkish versions of the scale used in
the study. Patients who agreed to participate in the
study were informed about the study and tfold that
their participation was voluntary, and their written
consent was obtained.

Results

Of the 202 patients with epilepsy who participated in
the study, 50.5% were female, and 49.5% were male.
On average, they were 29.07 + 10.84 years old (range:
18-77) and had had epilepsy for 10.5 = 8.92 years, with
seizures beginning at the age of 17.0 £ 13.34 years on
average. Regarding the level of education, 59.4% of
the patients had at least a high school degree.

Although 28.2% of patients reported not having any
seizures in the past year, 10.4% reported having more
than 6 seizures per month. When the patients were
evaluated according to seizure control, 76.7% were in
the well-controlled epilepsy group and 23% were in
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Table 1. Demographic and clinical characteristics of epilepsy patients

Patients
n (%)
Gender
Female 102 (50.5)
Male 100 (49.5)
Marital status
Married 91(45.0)
Single 111 (55.0)
Level of education
Uneducated
Primary Education e
High School and Above ad 5]
120 (59.4)
Professu?n 46 (30.2)
Housewife 44 (22.8)
Worker/Tradesman ;
12 (21.8)
Officer
Farmer 22(?29)5)
Student 73 (6;? 8)
Not Working :
0 S
:{lg:e you considered working? 83 (41.1)
No 116 (58.9)
. 1o
zl::e you applied for a job? 62 (30.7)
No 140 (69.3)
II:Emp!oymeni status 50 (24.8)
ull Time
N 11 (5.4)
Part Time
119 (58.9)
Unemployed 22 (10.9)
Other :
Income level 123 (60.9)
Income less than expenses
48 (23.8)
Income equals expenses
. 31 (15.3)
More income than expenses
$gsmorb|d|ty 64 (317)
No 138 (68.3)
$:|;mly history of epilepsy 35 (17.3)
B 167 (82.7)
Seizure frequency
No Seizures in the last year &7 ({2
124 (61.4)
1-5 /Month 21 (10.4)
6 or >6/Month :
ESLI:IPSY type (Onset) 56 (27.7)
Generalized 0D {f57:3),
46 (22.8)
Unknown
Number of ASM taken
Monotherapy ;gu?g?)
Polytherapy :
Seizure control
Uncontrolled ?25(2(32]7)
Controlled '
Use of vehicles
o8 56 (27.7)
® 146 (72.3)

ASM: anti-seizure medication
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Table 2. Quality of Life in Epilepsy-31 (QOLIE-31) scale average scores
of epilepsy patients

Number of

s Min-Max Mean Nel
Seizure Worry 5 0-96 45.00 20.81
Overall Quality of Life 2 1-55 33.54 10.21
Mood 5 0-96 52.23 13.09
Energy/Fatigue 4 0-90 43.14 15.44
Cognition 6 16-100 63.99 16.01
Medication Effects 3 0-100 65.82 24.49
Social Function 5 0-100 67.82 21.47
Total 30 12.4-84.9 54.80 12.91

Min: minimum, max: maximum, Sd: standard deviation

the refractory epilepsy group. While 49.5% of patients
had generalized seizures and 27.7% had focal seizures,
54.0% were receiving monotherapy and 46% were
receiving polytherapy. Table 1 presents these and
other demographic and clinical characteristics of the
patients.

Table 2 shows the patients’ mean scores on the
QOLIE-31. Their lowest mean score on the QOLIE-31's
subscales was for Total Quality of Life, whereas their
highest mean score was for Social Function.

Next, Table 3 adallows a comparison of the
sociodemographic and clinical characteristics of the
patients in the light of their mean subscale scores
on the QOLIE-31. Considering sociodemographic
characteristics, 18-25-year-old patients and female
patients received significantly lower scores on the
Seizure-Related Concerns subscale than all other
groups (p = .049 and p = .005, respectively). Scores on
the Total Quality of Life subscale among unmarried
patients were significantly lower than among married
ones (p = .029). Considering level of education,
scores for Seizure-Related Concerns, overall quality
of life, Energy/Fatigue, Cognitive Function, and Social
Function, and Total Quality of Life were significantly
lower among patients with lower levels of education
(p < .05). As for socioeconomic status, 69.8% of
patients were unemployed, and 60.9% reported
having an income that was less than their expenses.
Unemployed patients had significantly higher scores on
the Emotional Well-Being subscale than other groups,
while patients with lower income had significantly
lower scores. Moreover, low-income patients had
significantly lower Energy/Fatigue and total quality of
life scores (p < .05). Last, regarding the use of vehicles,
patients who did not drive got significantly lower scores
on all subscales except Effects of Medication (p < .05).

When we evaluated the patients according to their
clinical characteristics, we observed that patients
with a seizure frequency of 6 or more per month had
significantly lower scores on all subscales except
Emotional Well-Being (p < .05). Patients with refractory
epilepsy and patients receiving polytherapy had
significantly lower scores on all subscales and Total
Quality of Life (p < .05).
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Table 3. Socio-demographic and clinical characteristics of participants and QOLIE-31

Variables

Age

18-25

26-35

35-77

p-value

Gender

Female

Male

p-value

Marital status
Married

Single

p-value

Level of education
Uneducated
Primary education
High school and above
p-value
Employment status
Yes

No

p-value

Income level

Income less than expenses

Income equals expenses

More income than expenses

p-value

Comorbidity

Yes

No

p-value

Seizure frequency
No seizures in the last year
1-5 /month

6 or >6/month
p-value

Epilepsy type (onset)
Fokal

Generalized
Unknown

p-value

Number of ASM taken
Monotherapy
Polytherapy

p-value

Seizure control
Uncontrolled
Controlled

p-value

Use of vehicles

Yes

No

p-value
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Seizure Worry

41.4+19.8
46.2+22.4
50.6+18.9
0.049

40.9£22.4
49.1£18.2
0.005

47.5£20.3
42.95£21.0
0.122

36.8+21.9
51.0£20.2
453+ 19.9
0.008

44.0+21.5
47.0+£19.1
0.349

49.8+13.0
55.3+13.9
56.7£9.8

0.485

41.1+£21.4
46.7+20.3
0.074

54.1£22.5
43.4+18.4
29.2+17.6
0.001

46.7+22.0
44.0+19.8
44.8+21.7
0.739

50.8+ 18.6
38.1£21.1
0.001

28.4+17.0
50.0+ 19.2
0.001

51.4£19.9
42.5+20.6
0.006

Overall Qua-
lity of Life

32.3£10.2
34.1£10.7
35.1£9.0
0.299

32.9+10.3
34.1£10.1
0.421

35.0£ 9.7
32.3+10.4
0.060

27.9+11.4
33.4+10.6
33.3+9.0
0.001

32.9£10.5
34.9£9.3
0.202

40.4£15.2
47.3+16.2
47.4+12.7

0.067

299+ 11.1
352+ 9.3
0.001

36.8+10.6
32.9+9.3
27.8£11.3
0.001

34.1£9.5
34.4+9.2
30.9+12.6
0.134

37.0£ 8.3
29.3+10.6
0.001

24.4+11.0
36.2£ 8.2
0.001

36.7+ 8.7
32.3+10.5
0.005

Mood

50.3+ 13.5
51.4£13.2
57.6+10.2
0.009

50.7£13.7
53.8+12.2
0.093

54.1£12.6
50.6%13.2
0.059

47.7£15.6
52.7+10.5
53.4+12.8
0.063

50.9+ 13.2
55.2+ 12.3
0.030

62.9+15.7

63.1£17.5

69.5£13.6

0.005

50.8+15.5
52.8+11.8
0.293

54.2+13.5
52.1£12.2
47.4£15.9
0.123

53.3+11.2
52.0+12.5
51.316.0
0.730

54,6+ 11.6
49.3+ 14.0
0.004

45.9+ 14.8
54.1£11.9
0.001

57.0£12.8
50.4+12.7
0.001

Energy/Fatigue Cognition

4212156 63.0£16.0
429154 63.2£17.3
45.5£150 67.2£13.5
0.487 0.333
4112146 63.5£16.7
4512159 64.4%15.2
0.067 0.680
44.2+15.0 66.315.2
422+157 62.3+ 16.4
0.342 0.054
36.9+25.9 56.4£16.0
448154 63.5¢14.7
44.4% 149 66.515.8
0.023 0.003
41.7£ 145 62.8+ 16.4
46.3£17.1 66.6£14.8
0.055 0.125
64.8+ 23.4 64.8+ 23.4
63.1£17.5 64.1% 26.4
69.513.6 72.2+25.0
0.007 0.109
40.3£15.5 59.1+16.4
44.4£11.8 66.2+15.35
0.076 0.003
47.5:16.0 67.9£17.9
42,0142 64.2£13.5
37.3:18.3 51.7%18.6
0.016 0.001
41.7£132 67.4£15.8
4312149 65.4£ 14.7
447188 56.6£16.9
0.624 0.001
451 14.6 67.9£15.2
40.7£16.1 59.4£15.7
0.004 0.001
36.4£17.0 52.8+13.2
451143 673152
0.001 0.001
47.4£16.5 68.8%16.7
41,52 147 62.1%15.3
0.015 0.007

Medication
Effects

65.1+£23.7
64.1+£26.0
70.1£23.5
0.433

62.9£25.7
68.8£22.8
0.087

67.8£23.6
64.1£25.1
0.295

62.6£24.2
69.0£24.4
65.6£24.6
0.494

65.0+ 24.1
67.6£25.3
0.494

66.5+23.4

64.1£26.4

72.2£25.0

0.284

62.1+£26.3
67.5£23.4
0.147

70.6£26.2
67.4+£20.7
42.9+28.4
0.001

69.0+24.0
66.7£24.6
59.8+24.1
0.143

70.8+24.0
59.8+23.4
0.001

51.7£26.4
70.0+22.2
0.001

69.9£26.2
64.2£23.7
0.135

Social Fun-
cfion

66.5+ 23.1
68.1+£21.6
70.0£17.5
0.686

65.5£23.0
70.1£19.6
0.137

70.9£19.4
65.2+22.7
0.063

54.7+27.2
70.3+16.5
71.0£19.5
0.001

67.1£22.5
69.3+ 18.
0.501

66.5+21.4

66.3+22.5

75.0£18.8

0.129

60.7£25.4
71.1+£18.5
0.001

75.3t21.8
67.0£19.1
52.0£ 24.9
0.001

68.9+19.7
70.1£20.2
61.4£25.0
0.068

74.5+16.9
59.9+ 23.5
0.001

47.2+22.3
74.05£16.9
0.001

76.5£17.9
64.4£21.8
0.001

Total

53.4£13.7
54.6£13.1
58.0£ 10.0
0.156

53.2+13.6
56.3+12.0
0.085

56.9+11.7
53.0+13.5
0.029

47.0£14.6
56.0£9.9
56.7+12.4
0.001

53.8+13.3
57.0£11.6
0.098

53.2+12.7

55.4+13.8

59.8£10.7

0.035

50.5+ 14.4
56.7£11.6
0.001

59.6£13.2
54.4+11.1
44.0£15.1
0.001

56.2+12.3
55.7£12.0
50.9+14.8
0.071

59.0+11.0
49.8+13.2
0.001

42.7£11.8
58.4+10.8
0.001

60.2£12.0
52.7£12.6
0.001
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Discussion

Using QOLIE-31, the Turkish version of an epilepsy-
specific questionnaire, we examined the quality of
life and employment status of patients with epilepsy
and the factors affecting these conditions. Our results
identified several factors that significantly impact
the quality of life of patients with epilepsy, including
marital status, level of education, income level,
driving and frequency of seizures, seizure control and
number of anti-seizure drugs. Patients received the
lowest score for on the Total Quality of Life subscale
and the highest on the Social Function subscale.
Regarding these aspects, the managment of patients
experiencing physical and psychosocial difficulties is
possible with appropriate recommendations regarding
psychological, social, and medical care (11).

Patients’ sociodemographic characteristics can
affect their quality of life. In our study, despite no
significant difference in Total Quality of Life scores
between younger participants and females, both
groups received significantly lower scores for Seizure-
Related Anxiety. Although multiple studies have shown
that being female is a significant determinant of low
quality of life (12, 13), multiple studies have also not
observed that relationship (14, 15). These mixed results
may indicate some intercultural differences between
countries, for being female can be an important
predictor of poor quality of life in countries where
health and social care for females is inconsistent. Even
so, poorer quality of life among females with epilepsy
has also been reported in developed countries, which
likely reflects some biological and psychosocial factors
affecting their quality of life (13). Studies evaluating
age's effect on quality of life have also produced
conflicting results. In addition to studies showing that
patient age is negatively related to quality of life (16),
other studies have also shown that the health-related
quality of life of people with epilepsy does not depend
on age, as in our study (17, 18).

It has additionally been documented that patients
with epilepsy have lower levels of education and
income and experience relative difficulty in securing
employment (19). A low level of education is indeed
associated with unemployment (9). A study comparing
the quality of life between patients with epilepsy and
healthy controls in the same environment, with the
same social relationships, and under the same living
conditions showed a lower level of education, higher
unemployment rate, higher unskiled employment
rate and lower income among patients than controls
(20). In our study, patients’ scores for Seizure-Related
Concerns, Total Quality of Life, Energy/Fatigue,
Cognitive Function, Social Function, and total quality
of life were significantly lower among patients with
lower levels of education. However, the relationship
between employment status and quality of life remains
controversial in the literature. Although some studies
have revealed that employment status is a primary
factor affecting quality of life (21, 22), others have
shown that socioeconomic status does not predict
quality of life (23).
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In a literature review of 95 articles reporting the
employment status of people with epilepsy, an
average employment rate of 58% was found (24).
Employment makes a major conftribution to the quality
of life of people with epilepsy (4), because having
a job not only facilitates financial independence
but also reinforces self-esteem and supports social
functioning (25). Even so, the 69.8% of patients who
were unemployed in our study had significantly higher
scores on the Emotional Well-Being subscale than all
other groups. However, 60.9% of those patients also
stated that their income was less than their expenses,
and patients with low income had significantly lower
Energy/Fatigue and Total Quality of Life scores.
Although the mean Total Quality of Life and all
subscale scores for unemployed patients with epilepsy
were lower than for patients with epilepsy working in
any job, the effect of employment status on quality
of life did not make a significant difference as in the
past research (23). Especially in the province where
our study was conducted, unemployment and low
income are common in the general population(26),
which may explain why employment status did not
significantly affect reported quality of life among the
patients in our study.

The factors with the most significant impact on quality
of life in our study were clinical featfures. It is suggested
in the literature that polytherapy negatively affects
the quality of life of patients with epilepsy and that the
quality of life scores of patients receiving polytherapy
are less than those of patients receiving monotherapy
(23). In particular, Taskiran et al. (27) found a negative
correlation between drug use and quality of life but
also found that freedom from seizures was a positive
factor affecting quality of life.

The literature demonstrates a lack of consensus
about the effects of monotherapy and polytherapy
on qudality of life (28). Some studies have shown that
the increased use of anti-seizure drugs or polytherapy
is associated with decreased health-related quality
of life (28) whereas others have not proven any
association (15). In a recent study, the number of
anfi-seizure drugs was found to predict quality of life
among patients with epilepsy, and the more anti-
seizure medications taken by the patients, the lower
their scores for Total Quality of Life (29). In our study,
patients with refractory epilepsy and/or receiving
polytherapy had significantly lower scores than other
patients on all subscales. In terms of pharmacotherapy,
our study revealed that patients taking two or more
anti-seizure drugs had lower quality of life scores than
ones receiving monotherapy. Accordingly, along
with the adverse effects of anti-seizure drugs(30), the
number of different anfi-seizure drugs used by each
patient should be carefully considered when making
decisions about treatment. Our results also confirm that
poor seizure control combined with a high frequency
of seizures is significantly associated with poor quality
of life. Patients who had not had a seizure in the past
year had the highest score for Total Quality of Life
and highest scores on all subscales. In a recent study,
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people with epilepsy taking three or more anti-seizure
drugs reported poorer health and were more likely to
have difficulty performing daily activities than ones
taking only two anti-seizure drugs (31). Previous studies
have also suggested that a greater number of anti-
seizure drugs is associated with worse quality of life,
possibly due to an increased risk of multidrug-related
side effects (32, 33). Since patients with well-controlled
epilepsy have been shown to have a quality of life
similar fo control participants (34), and frequency of
seizuresis a key factorinfluencing quality of life (35), the
higher number of seizures may contribute to patients’
poorer quality of life.

Possible causes of poorer quality of life due to a
higher frequency of seizures include seizure-related
injuries, fear of new seizures, and limitations in daily
life, including driving (7). This may also be due to
taking more anti-seizure medications to reduce the
frequency and severity of seizures, resulfing in the
potential for more side effects. (7).

In some counfries, having a driver's license and
fransportation to work are important factors affecting
employment (36). Driving restrictions have been
shown to carry social stigma and limit the employment
of patients with epilepsy, regardless of seizure status
(37). In a study evaluating the chief variables affecting
quality of life among patients with epilepsy, patients
who did not drive in their daily lives had lower scores for
quality of life and some subscales (i.e., Emotional Well-
Being, Energy/Fatigue, Cognitive Function, and Social
Function) (29) In our study, besides driving, patients
who did not drive had significantly lower scores on all
subscales except Effects of Medication. The purpose of
driving restrictions for patients with epilepsy is public as
well as personal safety; however, the same restrictions
also prevent patients with seizures from socializing,
being employed, and maintaining self-confidence.
The freedom to drive has indeed been recognized
as an important determinant of social independence
and quality of life among patients with epilepsy (38).

Limitations

Although oursample wasformedin athird-levelepilepsy
clinic, our results are not sufficient for generalization
due to the study’s sample size and cross-sectional
nature. More comprehensive multicenter studies are
therefore needed on the subject.

Conclusion

Our study has shown that clinical characteristics such
as seizure frequency, seizure control, and the number
of anti-seizure drugs used have a more significant
impact on quality of life than sociodemographic
characteristics. The goal of treatment for epilepsy
is fo control seizures. However, in chronic diseases
such as epilepsy, it is also important to consider the
conditions accompanying patients in order to ensure
the highest-possible quality of life. The use of validated
measurement tools, including the QOLIE-31, to assess
quality of life among patients with epilepsy should
become routine clinical practice even if challenging.

564

Information collected in that way can failor
freatment for those patients and improve outcomes
by illuminating the impact of the disease and other
modifiable factors in daily life.
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ABSTRACT

Objective: The objective of this study is to evaluate the applications to the Emergency Departments
in Usak province between 2019 and 2023 due to suicide aftempts and to provide guidance for
social preventive programmes.

Material and Method: This cross-sectional study was conducted with the approval of the Usak
University Non-Interventional Research Ethics Committee, dated 21 September 2023 and
numbered 176-176-09. The study examined The archive of the Usak Provincial Health Directorate
was consulted to obtain records of cases of suicide attempts among individuals aged 13 years
and over between the years 2019-2023. These records were examined between 1 November-31
December 2023.

Results: A total of 947 patients participated in the study, 635 of whom were women. The majority
of suicide attempts (43.2%) occurred between the ages of 13 and 24 years. The highest number of
suicide attempts occurred between 18:00 and 23:59 (40.5%) and in summer (29.8%). The highest
number of suicide attempts occurred in August (10.5%). The majority of those who attempted
suicide were primary school graduates (47.0%) and unemployed (39.4%). The suicide attempt
rate of farmers (42.9%) was significantly higher than other occupational groups (p=0.009). Family
problems (31.3%) were the most common reason for suicide attempt. The most common method
of suicide attempt was drug-toxic substance use (92.6%). Among the study participants, 21.1%
had attempted suicide previously. Among those who attempted suicide, 24.2% had a previous
psychiatric diagnosis. Medication (activated charcoal) was administered to 60.4% of the suicide
attempters, while psychiatric consultation was requested for 11.5%. A total of 69.5% of the suicide
attempts resulted in a single inferview.

Conclusion: Most of the suicide attempters were adolescent and young age group, female,
iliterate, primary school graduate and unemployed. According to our study, the most common
causes and methods of suicide attempts were familial problems and drug-toxic substance use. It
is recommended that regulations should be implemented to ensure psychiatric consultation for all
suicide afttempters and that the follow-up and treatment of suicide attempters should be carried
out by a team consisting of family physicians, psychiatrists, psychologists and social workers.

Keywords: Suicide attempt, Drug-toxic substance, Demographic factors, Psychiatric consultation.
oz

Amag: Bu calismada, 2019-2023 yillan arasinda Usak ilindeki Acil Servislere intihar girisimi nedeniyle
yapilan basvurularin degerlendiriimesi ve toplumsal koruyucu programlar igin yol gosterici olmasi
amaglanmaktadir. "

Gere¢ ve Yoéntem: Bu kesitsel calisma, Usak Universitesi Girisimsel Olmayan Arastirmalar Etik
Kurulu'nun 21.09.2023 tarihli ve 176-176-09 numarall onayiyla, 1 Kasim-31 Aralik 2023 tarihleri
arasinda Usak Il Saglik MUdUrltgu arsivinde bulunan 2019-2023 yillan arasindaki 13 yas ve Uzeri intihar
girisimlerinde bulunan vakalarin kayitlarinin incelenmesiyle gerceklestirimistir.

Bulgular: Calismaya toplam 947 hasta katildi, bunlann 635'i kadindi. Intihar girisimlerinin cogunlugu
(%43.2) 13-24 yas arasindaydi. En fazla intihar girisimi, saatlerine gére 18.00-23.59 arasinda (%40,5)
ve yaz mevsiminde (%29.8) gerceklesti. En fazla intihar girisimi AQustos ayinda (%10,5) oldu. Intihar
girisiminde bulunanlarnn ¢ogunlugunu ikdgretim mezunlan (%47,0) ve issizler (%39,4) olusturdu.
Ciftcilerin (%42,9) intihar girisim orani diger meslek gruplarina gére anlaml derecede daha yUksekti
(p=0,009). Ailesel sorunlar (%31,3), en sk gdzlenen infihar girisim nedeniydi. En sik kullanilan intihar
girisim yontemi ilag-toksik madde kullanimiydi (%92,6). Calismaya katilanlarnn %21,1'i daha énce
intihar girisiminde bulunmustu. Intihar girisiminde bulunanlann %24,2'sinin daha énce psikiyatrik
tanisi konulmustu. Intihar girisiminde bulunanlarnn %60,4'Une ilag tedavisi (aktif kdmUr) uygulanirken,
%11,5'ine psikiyatrik konstltasyon istendigi gdzlendi. Intihar girisiminde bulunan vakalarn %69,5'i tek
go6risme ile sonuglandi.

Sonug: Intihar girisiminde bulunanlann cogu addlesan ve gencg yas grubundan, kadin, okur yazar
olmayan, ilkkdgretim mezunu ve issizierden olusmaktaydi. Calismamiza gére intihar girisimlerinin en
sk nedeninin ve ydnteminin ailesel sorunlar ve ilag-toksik madde kullanimi oldugu saptandi. Intihar
girisiminde bulunanlarn tamamina psikiyatrik konstltasyon yapilmasini saglayacak dizenlemelerin
uygulanmasi, infihar girisiminde bulunanlarin takibi ve tedavilerinin aile hekimi, psikiyatrist, psikolog
ve sosyal hizmet uzmanlarindan olusan bir ekip tarafindan yapilmasi énerilir.

Anahtar Kelimeler: infihar girisimi, llac-toksik madde, Demografik ézellikler, Psikiyatrik konsUltasyon.
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The term “suvicide" is defined as the death resulting The World Health Organization (WHO) reports that
from self-destructive behaviour with the intention of 743 goo people die by suicide each year. There are

dying. In contrast, a “suicide aftempt” is defined as A more than 20 suicide attempts for every suicide. Previous
potentially self-destructive behaviour with the intention ¢ jicige attempts are one of the most significant risk
of death, but not fatal (1).
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factors for suicide. Otherrisk factors include psychiatric
ilnesses, alcohol and drug use, separation or divorce,
violence, harassment, economic problems, illnesses,
chronic pain, losses, conflicts, disasters and social
isolation. Suicide is the fourth most common cause
of death between the ages of 15 and 29, with 77% of
suicides occurring in middle and low-income countries
(2). In Turkey, the number of suicides has risen from over
3.000 annually since 2012 to 4,158 per year as of 2021.
The most common age groups in which suicide was
observed were 25-29 years old (n=523), 20-24 years old
(n=508) and 30-34 years old (n=448), respectively (3).

Protective factors related to suicide include self-
esteem, self-efficacy, social skills, family and friendship
relationships. Individuals with positive levels of self-
esteem and self-efficacy tend to exhibit higher
problem-solving and coping skills, which in turn result in
a lower incidence of suicide aftempts. Individuals with
high levels of social anxiety are unable to establish
effective support networks or have difficulty accessing
them, which results in elevated suicide rates (4). In
suicide-related deaths, hanging is the most prevalent
method, with a higher prevalence among men,
whereas drugs are more commonly used by women
who attempt suicide (5).

Materials and Methods
Study Design and Data Collection Form

This cross-sectional study was conducted between
1 November and 31 December 2023. The study
analysed all files in the archive of the Usak Provincial
Health Directorate between 2019 and 2023, which
were admitted due to suicide attempt/crisis. Cases in
which the standard suicide attempt/crisis form of the
Ministry of Health was completed were included in the
study. The form included the reason for presentation,
sociodemographic characteristics, time of suicide
aftempt, time of arrival at the emergency room,
method of suicide, reason for suicide, previous suicide
attempts, freatment and follow-up status in the last
six months, type of medical tfreatment applied and
presence of psychiatric consultation.

Participants

Asthe standardsuicide attempt/crisisformiscompleted
for cases with a minimum age of 13 years, applicants
from this age group were included in the study. The
data set comprised the records of cases aged 13 years
and over admitted to the emergency departments of
the hospitals in Usak province for suicide afttempt/crisis
between 2019 and 2023. The data were sourced from
the archive of the Usak Provincial Health Directorate.

Ethical Considerations

The requisite permissions and approvals were duly
obtained from the Usak University Non-Interventional
Research Ethics Committee (21 September 2023,
Decision No. 176-176-09).

Statistical Analysis

The data obtfained in this study were analysed using
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the SPSS 22 package programme. Frequency and
percentage distributions of the data were presented.
The relatfionship between variables was examined
using the Chi-Square independence test, with a
significance level of 0.05. The results were interpreted
as follows: p<0.05 indicated a significant dependence,
while p>0.05 indicated no significant dependence.

Results

The distribution of patients according to the reasons
for presentation to the emergency department
is as follows: 97.7% (n=904) suicide attempts, 1.4%
other reasons, 0.5% suicide threats and 0.3% crisis.
The study included 904 patients who were admitted
due to a suicide attempt. Of the participants, 67.2%
(n=607) were female. It was observed that females
attempted suicide at a significantly higher rate than
males (p=0.0001). The mean age of the women who
participated in the study was 28.90 + 10.9 (min-max
13.0-72.0), while the mean age of the men was 30.88 +
10.9 (min-maox 15.0-71.0).

Table 1. Sociodemographic Characteristics of Suicide Attempters

Gender Woman Man Total
Number / Percen- n % n % n %
tage
Age groups  13-24 283  46.9 105 35.5 388 43.2
25-34 148 245 85 28.7 233 259
35-49 144 239 76 25.7 220 24.5
50-64 22 3.6 24 8.1 46 5.1
>65 6 1.0 6 2.0 12 1.3
Total 603 67.1 296 329 899  100.0
Marital Married 251 417 116  39.6 367 41.0
Sy Single 300 498 158 539 458 512
Divorced 29 4.8 10 3.4 39 4.35
Widow 17 2.8 6 2.0 23 2.6
Engaged 2 0.3 1 0.3 3 0.3
Living separately 8 0.5 2 0.7 5] 0.6
Total 602 67.3 293 327 895 100.0
Education lliterate 15 2.5 7 2.4 22 2.4
stafus Literate 6 109 29 98 95 106
Primary education 267 442 156 529 423 470
High School 161 267 70 23.7 231 257
University 68 11.3 24 8.1 92 10.2
Unknown 27 4.5 9 3.0 36 4.0
Total 604  67.2 295 328 899 100.0
Profession Unemployed 143  43.6 79 36.9 222 410
Group Other 50 152 69 322 119 220
Labour €5 10.7 31 14.5 66 12.2
Housewife 43 13.1 0 0.0 43 7.9
Not specified 20 6.1 15 7.0 35 6.5
Student 25 7.6 3 1.4 28 5.2
Pensioner 7 2.1 8 3.7 15 2.8
Farmer 5 1.5 9 4.2 14 2.6
Total 328 100.0 214 100.0 542 100.0

A statistically significant relationship between marital
status and past suicide attempts was not observed
(p=0.161). However, a non-statistically significant frend
was identified, whereby those who were separated,
widowed or divorced had a higher rate of suicide
attempts in the past.
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Table 2. Basic Characteristics of Suicide Attempt - 1

Gender Woman Man Total
Number / n % n % n %
Percentage
Suicide atfempt time  06.00-11.59 69 11.7 32 11.3 101 11.6
Rl 12.00-17.59 134 228 58 204 192 220
18.00-23.59 236 40.1 118 41.5 354 40.5
24.00-05.59 150 52,5 76 268 226 25.9
Total 589 100.0 192 220 873 100.0
The season of the Winter 144 238 78 263 222 246
suicide attempt Spring 156 258 78 263 234 259
Summer 186 30.7 83 279 269 298
Autumn 119 19.7 58 19.5 177 19.6
Total 605 100.0 297 100.0 902 100.0
Month of Suicide January 66 109 25 84 91 10.09
ATRSTA February 9 65 21 71 60 67
March 60 9.9 21 7.1 81 9.0
April 43 7.1 20 6.7 63 7.0
May 53 87 37 125 90 100
June 53 8.7 gl 104 84 9.3
July 67 11.1 23 7.7 90 10.0
August 66 10.9 29 9.8 95 10.5
September 49 8.1 22 74 71 7.9
October 44 73 25 84 69 7.7
November 39 6.5 27 9.1 66 7.3
December 26 43 16 54 42 47
Total 605 100.0 297 100.0 902 100.0
Year of Suicide 2019 178 294 83 27.9 261 289
AR 2020 88 145 42 141 130 144
2021 65 107 38 128 103 114
2022 143 236 68 229 211 234
2023 131 21.7 66 222 197 218
Total 605 100.0 297 100.0 902 100.0
Suicide Attempt City centre 486 80.5 239 80.5 725 80.5
Leeeiitom Rural 118 195 58 195 176 195
Total 604 100.0 297 100.0 901 100.0
Table 3. Years of Suicide Attempt and Previous Suicide Attempt
2019 2020 2021
Number / Percentage n % n % n %
Has he/she attempted  Yes 41 16.8 S| 24.0 31 30.4

suicide before?

A statistically significant correlation was not found
between educational status and past suicide attempts
(p=0.053). The rates of suicide attempts in the past of
those with primary and high school education were
found to be 24.0% and 22.1%, respectively, higher than
the other groups.

The highest rate of suicide attempts was observed
among the unemployed. A significant difference was
found between the rate of previous suicide attempts
in farmers (42.9%) and in other occupational groups
(0=0.009).

A statistically significant relationship was not observed
between gender and the year of suicide afttempt
(p=0.912). Although not statistically significant, it was
found that the rate of previous suicide attempts was
higher in rural areas.

There was a significant correlation between previous
suicide atftempts and the year of suicide attempt
(p=0.045). In 2021, the proportion of those who had
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attempted suicide before (30.4%) was significantly
higher than in other years.

Among those who attempted suicide, 24.2% (n=206)
(F: 22.9%, M: 268%) had a previous psychiatric
diagnosis. A significant correlation was observed
between those with a previous psychiatric diagnosis
and suicide aftempts (p=0.0001). The prevalence of
previous suicide attempts was found to be significantly
higher among individuals with a psychiatric diagnosis
(50.2%) than among those without a diagnosis (11.7%).

The rate of previous suicide attempts in the families
of the participants was 4.9% (n=42). This rate was 5%
(n=29) in women and 4.6% (n=13) in men. There was
a stafistically significant correlation between the rate
of previous suicide attempts in the family and the
rate of previous suicide attempts in the participants
(p=0.0001). The rate of previous suicide attempts was
found to be significantly higher in those with a family
history of suicide attempts (47.5%) than in those without
a family history of suicide attempts (18.8%).

In 6.0% (nN=51) (F: 6.3%, M: 5.5%) of the families of
suicide attempters, a psychiatric diagnosis had been
made previously. The most common psychiatric
diagnoses were as follows: 41.7% unspecified (F: 40.0%,
M: 44.4%), 16.7% depression (F: 20.0%, M: 11.1%), 12.5%
anxiety disorder (F: 13.3%, M: 11.1%) and 12.5% bipolar
disorder (F: 13.3%, M: 11.1%). A significant correlation
was observed between the participants who had a
previous psychiatric diagnosis in their family and the
participants’ previous suicide attempts (p=0.0001). The
rate of previous suicide attempts in those with a family
history of psychiatric diagnosis (54.9%) was significantly
higher than those without a family history of psychiatric

diagnosis (18.0%). No significant relationship was
2022 2023 Total Chi-Square Analysis
n % n % n % Chi-Square p
37 18.4 43 22.5 183 21.1 9.76 0.045

observed between family psychiatric diagnoses and
suicide attempts (p>0.05).

The rate of psychiatric follow-up or tfreatment in the
last six months among those who attempted suicide
was 23.4% (n=199) (F: 24.0%, M: 21.9%). The proportion
of those who received drug treatment was 73.7%
(F: 75.4%, M: 70.3%). psychotherapy was 7.0% and
other freatments was 19.4%. There was a significant
relationship between receiving psychiatric follow-
up or treatment in the last six months and suicide
attempts (p=0.0001). Among those who had received
psychiatric follow-up or treatment in the last six months,
the proportion of those who had attempted suicide
before (44.4%) was significantly higher than those who
had not received follow-up or freatment (13.5%). No
significant correlation was observed between the
freatment modality (e.g. medication, psychotherapy,
psychotherapy and other) and previous suicide
aftempts among those who received psychiatric
follow-up or treatment in the last six months (p>0.05).
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Table 4. Basic Characteristics of Suicide Attempt - 2

Gender Woman Man Total
Number / Percentage n % n % n %
Family problems 195 33.3 80 27.3 275 1.8
No reason given 141 24.1 82 28.0 223 25.4
Mental illness 44 7.5 26 8.9 70 7.9
Communication problems 30 5.1 13 4.4 43 4.9
Problems with the opposite sex 30 5.1 10 3.4 40 4.5
Domestic violence 28 4.8 9 3.0 37 4.2
Loneliness 15 2.6 11 3.8 26 2.9
Economic 4 0.7 19 6.5 23 2.6
Alcohol and substance addiction 6 1.0 12 4.1 18 2.0
Parental conflicts 13 22 2 0.7 15 1.7
ok 6 1.0 7 2.4 13 1.5
Developmental problems n 1.9 1 0.3 12 1.4
Reasons for Suicide Attempts Marriage 8 1.4 4 1.4 12 114
Children 11 1.9 1 0.3 12 1.4
Discase 6 1.0 5 1.7 1 12
Test anxiety 8 1.4 8 1.0 1 1.2
School 8 1.4 2 0.7 10 1.1
Homeless 5 0.5 2 0.7 7 0.8
Chronic illness 4 0.7 1 0.3 5 0.6
Harassment 5 0.9 0 0.0 S 0.6
Death and Loss 1 0.2 3 1.0 4 0.4
Rape 3 0.5 0 0.0 3 0.3
Sexual problems 3 0.5 0 0.0 3 0.3
Total 585 66.6 293 33.4 878 100.0
Suicide Attempt Method Drug-toxic substance 572 94.9 261 87.9 833 92.6
With a cutting instrument 19 3.2 15 5.1 34 3.8
Hanging 4 0.7 12 4.0 16 1.8
Jumping from a height 5 0.8 2 0.7 7 0.8
Unknown 1 0.2 3 1.0 4 0.4
Firearm 0 0.0 2 0.7 2 0.2
Other 2 0.3 0 0.0 2 0.2
Bottled gas, natural gas 0 0.0 1 0.3 1 0.1
Jumping under the vehicle 0 0.0 1 0.3 1 0.1
Total 603 100.0 297 100.0 900 100.0
Not stated* 25 23.4 22 37.9 47 28.5
Depression 31 29.0 11 19.0 42 25.5
Anxiety disorder 24 22.4 12 20.7 36 21.8
Pireviisus pavelishie €lesmest Bipolar disorder 11 10.3 5 8.6 16 9.7
Other 8 7.5 & 52 11 6.7
Panic Attack 5 4.7 2 3.4 7 4.2
Alcohol and substance abuse 3 2.7 3 52 6 3.6
Total 107 100.0 58 100 165 100.0
Has he/she attempted suicide before? Yes 120 20.6 63 22.0 183 21.1
No 463 79.4 223 78.0 686 78.9
Total 583 100.0 286 100.0 869 100.0
Psychiatric consultation requested? Yes 54 10.1 39 14.3 93 11.5
No 480 89.9 233 85.7 713 88.5
Total 534 100.0 272 100.0 806 100.0
Case Outcome Single visit 431 70.7 199 67.0 630 69.5
Psychiatry outpatient clinic referral 135 22.2 79 26.6 214 23.6
Referral to another institution 20 313 12 4.0 32 355

* Not stated: It defines the cases who answered “yes” to the question of whether they had a previous psychiatric diagnosis in the questionnaire
form, but did not know or did not want to fell their psychiatric diagnosis.
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Medication (activated charcoal) was administered
to 60.4% (n=498) (F: 61.0%, M: 59.3%) of those who
aftempted suicide. The number of people fto whom
other treatments were applied was 36 in total.

Discussion

The findings of this study indicate that individuals
who have attempted suicide exhibit a number of
characteristics. These include a history of suicide
attempts, a female gender, familial issues, a low socio-
economic status, a lack of education, psychiatric
disorders and an easy access to drugs and poisons.
The identification and analysis of the characteristics
of suicide attempters may prove instrumental in the
prevention of future suicides.

A systematic review and meta-analysis study
conducted by Miranda-Mendizabal et al. revealed
that female gender was 1.96 times more likely to
aftempt suicide than males (6). Another study
conducted on adolescents indicated that girls
were significantly more likely fo attempt suicide
due to conflicts with their parents and peers, guilt,
helplessness and loneliness. Male adolescents are
more likely to attempt suicide as a result of pressure
(e.g. from peers or cyber environments) (7). A study on
soldiers showed that workplace difficulties increased
the suicide risk of female soldiers more than their
male counterparts (8). Tsirigotis K. et al. found that
although women attempted suicide more frequently,
they were more likely to survive compared to men,
while men were more likely to complete suicide and
choose more violent suicide methods (9). In this study,
it was observed a similar pattern to that observed in
the literature, namely that females were more likely
to attempt suicide. We hypothesise that this is due
to the fact that women are more likely to use suicide
attempts as a method of seeking help.

In two different studies conducted in our country, it
was observed that approximately half of the suicide
attempts (49.8%-48.1%) occurred in the evening (18.00-
23.59) hours (10,11). In this study, similar to the literature,
40.5% of suicide attempts occurred between 18.00-
23.59 pm. Considering that the most common reason
for suicide attempts is familial problems, we think that
suicide aftempts increase in the evening hours when
the family gathers together due to an increase in
family conflicts.

A review of the literature reveals that suicide attempts
are most prevalent in the summer and spring seasons
(11-13). This study found that the majority of suicide
attempts occurred in the summer (29.8%) and spring
(25.9%) seasons, in accordance with the literature.
It is postulated that the exacerbation of underlying
psychiatric disorders, the announcement of university
examinations and their results, and the return to family
life following the closure of educational institutions
may be among the potential reasons for the observed
increase in suicide attempts during these seasons.

A gradual decline in the incidence of suicide and
suicide attempts was observed in France between
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2009 and 2018. The average annual decrease was
14.5% for suicide and 11.7% for suicide attempts (13).
According to the Turkish Statistical Institute (TUIK), the
crude suicide rate of Usak province was lower than
the national average (4.21) in 2019 (2.44), but higher
than the national average in In 2020, the suicide
rate was 5.95 per 100,000 inhabitants, while in 2021
it was 6.46 per 100,000 inhabitants. In 2022, the rate
increased to 10.15 per 100,000 inhabitants (3). In this
study, the rate of suicide attempts in 2022-2023 was
found to be significantly higher than in other years. It
is hypothesised that this is due to a number of factors,
including the impact of the COVID-19 pandemic
on the emergence of new mental health issues and
the exacerbation of existing ones, as well as the
socioeconomic challenges experienced in the post-
pandemic period. Furthermore, the postponement of
routine health screenings due to the pandemic has
made it more difficult for individuals to access health
services during this period.

A study conducted in Sweden observed that the
rates of completed suicide and suicide attempts were
higher in rural and semi-rural areas than in cities (14).
Another study conducted in Erzurum found that 75.6%
of suicide attempts took place in the city centre,
while the rest occurred in villages and districts (15).
In the present study, 4/5 of the suicide attempts took
place in the city centre, while the remaining attempfs
occurred in the districts. It is postulated that the fact
that the maijority of the Usak population (69.3%) resides
in the city centre may confribute fo this elevated
rate (16). While not stafistically significant, the rate of
previous suicide afttempts was higher in those residing
in rural areas. Potential factors conftributing to this
result include difficulties in accessing psychiatric care
following a suicide attempt in rural areas, a lack of
adequate follow-up and treatment, and the ease of
access to drugs and toxic substances.

In TUrkiye, 75% (n=3111) of those who committed
suicide in 2022 were male. While the number of men
and women who committed suicide was equal in
Usak province in 2017 (F:6, M:6), the majority of those
who committed suicide in the following years were
men (17). In a study by San Sebastidn et al, suicide
attempts were generally observed in young people
and women (M/F: 106.2-252.3/100,000) (14). In another
study conducted in France, 62% of suicide attempts
were made by women in the 15-19 and 40-49 age
groups (13). In this study, similar to the literature, 2/3 of
the attempted suicides were female and 43.2% were
in the 13-24 age group.

A study by Yagci et al. found no significant association
between marital status and suicide attempts (18).
However, another study found that the risk of a repeat
suicide aftempt increased in unmarried individuals
(19). In this study, although it was not statistically
significant, it was found that the rate of suicide attempts
was higher in separated, widowed and divorced
individuals, similar to the literature. While marriage
may reduce the risk of suicide due to factors such as
the presence of social support systems and finding



Suicide Aftempts - Goker KUgUk et al.

Genel Tip Dergisi

meaning in life, marital status other than marriage has
been associated with factors such as social isolation
and lack of support.

Several studies have found that low levels of education
are associated with increased rates of suicide
attempts (20, 21). For example, a study conducted in
Denmark found that more than a third of people in
the 16-20 age group who attempted suicide had not
completed upper secondary school (21). In this study,
almost half of the people who attempted suicide were
illiterate (2.4%) and had completed primary school
(47.0%). Reasons for the association of low educational
aftainment with increased suicide attempts include
socioeconomic vulnerability, limited access to help
and inability to cope with stressors that lead to suicide
aftempts.

A meta-analysis and systematic review study found
that unemployment was associated with repeated
suicide attempts (19). Another study conducted in
Greece during the economic crisis found a negative
association between regional unemployment and
suicideattempftratesinmenandwomen (22).Therecent
global COVID-19 pandemic has led to an increase in
the frequency of suicide and suicide attempts, which
can be attributed to a number of factors, including
unemployment, economic difficulties, social isolation,
loneliness, and mental and physical burnout (23, 24).
In this study, more than half of those who attempted
suicide were unemployed or housewives. We believe
that being employed has a protective effect against
suicide attempts through self-esteem, self-efficacy,
socioeconomic status and social relatfionships. The
rate of previous suicide attempts among farmers was
42.9%, which was significantly higher than in the other
occupational groups.

The lethality of suicide methods is determined by
the fime between the initiation of the suicidal act
and the probable expected death. A long duration
of this period may reduce lethality by increasing the
likelihood that the person will change their mind and
seek medical help (5). In various studies carried out in
our country, the most common method of attempted
suicide (82.5%-83.6%) is drug overdose (25, 26). In
stfudies conducted abroad, 80.0%-95.9% of suicide
attempts were due to drug intoxication (13, 22). In this
study, the most common methods of suicide were drug
intfoxication (92.6%), cutting and hanging. We believe
that easy access to drugs and poisonous substances
and the fact that most of the attempted suicides were
female led to a preference for this method, which is
less likely to be fatal than other methods.

In several studies conducted in TUrkiye, the most
common reasons for suicide attempts were domestic
discord and problems with the opposite sex (25, 26).
In a study conducted by Polat et al, 57.5% were
accompanied by psychiatric disorders (25). It was
found that about two thirds of suicide attempts were
accompanied by psychiatric disorders, the most
common of which were mood changes (54%) (13). In
the present study, family problems (31.3%), no reason
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given and mental iliness were in the first three ranks
of the distribution of reasons for attempted suicide. In
addition, the fact that the fourth most common reason
among men was economic reasons (6.5%) is striking in
terms of the impact of the pandemic on society. The
fact that family problems are so high compared to
other reasons shows that there are serious problems in
family communication. In addition, the fact that family
problems are considered taboo in Turkish society
means that outside intervention is not welcomed and
is a serious obstacle to seeking professional help.

The fact that a person has attempted suicide before is
an important risk factor for attempting suicide again.
This is particularly important in the first year after the
suicide attempt (15, 22). In a study by Fountoulakis
et al, approximately half of the suicide attempters
aftempted suicide within the same year and 75%
attempted suicide again within two years (22). In a
study conducted in TUrkiye, the rate of previous suicide
attemptswas 12.5% (25). In this study, about afifth of the
participants (21.1%) had previously attempted suicide.
We believe that failure fo address the conditions that
led to a previous suicide afttempt, failure to provide
appropriate follow-up and treatment, and crossing
an important psychological threshold in this regard
facilitate a reattempt.

A family history of suicide attempts is an important
risk factor (18). The rate of suicidal ideation was 2.09
times higher in patients with a family history of suicide
aftempts (27). In the study by Deveci et al, this rate
was 8.8% (28). The rate of previous suicide attempfs
in the families of the study participants was 4.9%. In
this study, a statistically significant correlation was
observed between the presence of previous suicide
attempts in the family and previous suicide attempts in
the individual. We believe that the presence of suicide
aftempts in the family history sets a bad example for
family members.

In the literature, several studies have reported that
the presence of psychiatric disorders (such as major
depressive disorder, conduct disorder, attention-
deficit/hyperactivity disorder) is an important risk factor
for suicide attempt (25). The most common psychiatric
disorder associated with suicide attempfs is depression
(18). In the study by Unl0 et al, 65.6% of suicide
aftempters were found to have a psychiatric disorder,
whereas in our study this rate was 24.2% (26). The most
common psychiatric diagnoses were depression,
anxiety and bipolar disorder. It is thought that
psychiatric disorders negatively affect self-perception
and self-efficacy, increase social anxiety and promote
suicide attempts by increasing impulsivity.

In a study conducted in Norway, it was observed that
those who had completed suicidal behaviour had
inadequate risk assessment compared with those who
had attempted suicide. Patients who had attempted
suicide were found to have received only medication,
whereas completed suicides were found to have
received both medication and psychotherapy (29). In
this study, similar to the literature, about one third of the
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patients who attempted suicide had received drug
freatment only. It is emphasised that those receiving
psychiatric drug treatment should be subjected to a
risk assessment for suicide attempt.

Requesting a psychiatric consultation may reduce
the risk of recurrent suicide aftempts (30). In different
studies conducted in TUrkiye, the rates of patients who
aftempted suicide in the emergency department
without requesting psychiatric consultation ranged
from 46.5% to 80.0% (25, 31). Considering that suicide
attempts are usually not aimed at death, but rather
a call for help, it is unfortunate that psychiatric
consultation was requested in only 11.5% of the
patients who attempted suicide in this study. Patients
admitted to the emergency departments of hospitals
following a suicide attempt are typically directed
towards medical or surgical freatments, depending on
the type of suicide attempt. Psychiatric consultations
that should have been carried out after these
freatments could not be carried out sufficiently due to
a lack of sufficient consultant physicians (there are no
psychiatrists in district hospitals), organisational failures,
and patients’ unwillingness to undergo psychiatric
examination after acute medical and/or surgical
freatment.

In this study, 69.5% of patients had a single visit, 23.6%
were referred to psychiatry and only 1.6% were referred
for follow-up. It has been shown in the literature that
recurrent suicide attempts decreased in patients who
were followed up, but it was noted that there was
a serious lack of follow-up (32). Increasing the rate
of referral to outpatient psychiatric services at case
closure will increase the number of people who are
included in follow-up.

Among the topics faught in the éth year family
medicine clerkship at various medical schools in our
country are the definition of suicide risk and referral
indications in depressed patients, family dynamics
and domestic violence. (33). The psychiatry rotation
of the Family Medicine Residency training programme
encompasses a range of key areas, including
the application of a biopsychosocial approach,
the screening and treatment of individuals aft risk,
psychiatric interviewing, mental status assessment,
the management of psychiatric emergencies and
diseases, the referral and consultation process,
and the approach to psychiatric patients and their
families. Additionally, the training provides an in-depth
understanding of the medical and psychological
support skills required in this field. (34). Itis our contention
that family physicians who have undergone these
tfraining programmes will be better placed to respond
effectively to instances of attempted suicide.

Limitations of the study include the presence of various
deficiencies in the forms completed in emergency
departments and the lack of follow-up information
after the suicide attempt.

Conclusion

In conclusion, the majority of those who attempted
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suicide were adolescents and young people,
unemployed, female, illiterate and primary school
graduates. The most common reasons and methods
were family problems and drug and toxic substance
use.

Based on this picture, it is important to inform and offer
solutions to people who attempt suicide, their families
and society. In addition, it is necessary to ensure that
all attempted suicides have access to psychiatric
services. In regions where access to psychiatric
services is difficult, appropriate coordination should
be ensured. To this end, it is important to plan the
necessary arrangements, starting with the emergency
services.

In addition, as family physicians work in primary care,
they have a critical role to play in the identification
and appropriate management of patients who are
or may be aft risk of attempting suicide. Therefore,
it is important for family physicians to implement
practices that ensure continuity of care and freatment
of the patient by a team consisting of a psychiatrist,
psychologist and/or social worker following a suicide
afttempt.
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ABSTRACT

Background/Aims: Hyperammonemia causes severe mortality and morbidity when left unnoticed.
We aimed to compare the number of ammonia test requests before and after establishing the
Department of Pediatric Metabolism (DPM) in a clinic of pediatrics.

Methods: The study was conducted retrospectively between 15/11/2022-16/11/2023. Study data
were evaluated before (pre-group) and after (post-group) the establishment of DPM.

Results: Two hundred eighty-five admissions were assessed in the study. There were 99 admissions
in the pre-group and 186 in the post-group. There were 17 admissions for different reasons in the
pre-group and 29 in the post-group. The most common reasons for admission were elevated
fransaminases, seizures, vomiting and metabolic acidosis. Definitive diagnosis was made in 16
(17.6%) patients admitted in the pre-group and 39 (23.8%) in the post-group. The most common
diagnoses were genetic syndromes, mitochondrial diseases and organic acidemias. Twenty-one
patients were diagnosed with inherited metabolic diseases (IMDs). Mitochondrial diseases were
the most commonly diagnosed IMD (8(38%)). From the 15 pediatric subunits, ammonia test was
requested from 8 in the pre-group and 13 in the post-group. In the pre-group, the pediatric subunit
where ammonia was requested the most was the Pediatric Neurology Polyclinic (n=25 (25.3%)).
In the post-group, the subunit that required the highest number of ammonia fests was the DPM
(68(23.9%)). In the ROC analysis conducted for the predictive power of the initial ammonia level in
requesting a control ammonia test, the area under the curve is 0.927, and the p-value is 0.001. For
the cut-off value of 60.3 umol/l, the sensitivity was 90.9%, and the specificity was 88.6%.
Conclusion: After DPM was established, there was an increase in ammonia test requests, in the
diversity of reasons for requesting ammonia testing from admissions, and in IMD diagnosis. DPM had
a positive effect on pediatricians’ awareness of hyperammonemia.

Keywords: Hyperammonemia, Ammonia, Inherited metabolic diseases, Pediatrics

oz

Amacg: Hiperamonyemi, fark edilmediginde ciddi mortalite ve morbiditelere neden olur. Bir pediatri
kliniginde, Cocuk Metabolizma Hastaliklarn klinigi (CMHK) acilmadan déncesi ve sonrasi amonyak
istem sayilarinin karsilastinimasini amagladik.

Yoéntem: Calisma, 15/11/2022-16/11/2023 tarihleri arasinda retrospektif olarak gergeklestirildi. CMHK
kurulmasina gére éncesi ve sonrasi olarak calisma verileri degerlendirildi.

Bulgular: Calismada 285 basvuru degerlendirildi. Oncesi grupta 99, sonrasi grupta 186 basvuru
vardi. Oncesi grupta 17, sonrasi grupta 29 farklh nedenle basvuru oldu. En sik basvuru nedenleri;
fransaminaz yUksekligi, nébet, kusma ve metabolik asidozdu. Oncesi grupta basvuran hastalarin
16 (%17,6)'sina, sonrasi gruptaysa 39 (%23,8)'una tani konuldu. En sik tanilar; genetik sendromlar,
mitokondriyal hastaliklar ve organik asidemilerdi. 21 hastaya kalitsal metabolik hastalik (KMH) tanisi
konuldu. En ¢ok tani konulan KMH, mitokondriyal hastalikti (8 (%38)'i). 15 pediatri alt biriminin dncesi
grupta 8, sonrasi grupta 13'0Unden amonyak tetkiki istendi. Oncesi grupta en cok amonyak istenen
pediatri alt birimi Cocuk Néroloji Poliklinigiydi (n=25 (%25,3)). Sonrasi grupta en fazla amonyak
istenen alt birim CMHK'ydi (68(%23.,9)). llk amonyak dUzeyinin kontrol amonyak tetkiki istemedeki
kestiim gUcU icin yapilan ROC analizinde egri altinda kalan alan 0,927, p degeri 0,001'dir. Kestirim
degeri 60,3 umol/licin duyarliik %90,9, 6zgUlluk %88,6 saptandi.

Sonuc¢: CMHK kurulduktan sonra, amonyak testi istemlerinde, amonyak testi istenen basvurulardaki
cesitlilikte ve KMH tanilannda artis saptandi. CMHK, pediatristlerin hiperamonyemi farkindalig
Uzerine olumlu etkiye sahipti.

Anahtar kelimeler: Hiperamonyemi, amonyak, kalitsal metabolik hastaliklar, pediatri

Ammonia is a neurotoxic molecule formed due to the body is transported to the periportal hepatocytes by
breakdown of amino acids in the protfein structure the portal circulation, where it is converted to urea via
and is also produced by bacteria in the intestinal flora the urea cycle pathway and excreted in the urine (1).
(1). Ninety percent of the ammonia produced in the Ten percent of ammonia, a water-insoluble molecule
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that does not enter the urea cycle, is transported
to perivenous hepatocytes and converted from
glutamate to glutamine by the enzyme glutamine
synthase (2). Glutamine is used as energy or excreted
in urine (2). In the case of hyperammonemia, which
develops due to increased production or decreased
elimination of ammonia, ammonia passes from the
portal circulafion to the systemic circulation (3).
It reaches the brain, causing severe neurological
findings with its neurotoxic effect (3).

Hyperammonemia is defined as the ammonia level
above 80 umol/L in infancy and 55 uymol/L in older
children (4). However, there are different threshold
values in different sources (5). Clinical findings of
hyperammonemia are nausea, vomiting, anorexia,
growth retardation, neuropsychiatric  symptoms,
headache, ataxia, dysarthria, behavioral changes,
neurodevelopmental retardation, hypotonia, seizure,
changes in consciousness, coma and cenfral
hyperventilation (1). It may present with sepsis-like
clinical conditions, especially in the neonatal period
(1). The ammonia level should be checked in cases
that exhibit a wide range of clinical findings and in
every child with undiagnosed neurological findings
(3.4).

Hyperammonemia is caused by inherited metabolic
diseases (IMDs) caused by enzyme deficiency and
genetic disorders (urea cycle disorders, organic
acidemias, lysinuric protein intolerance, carbonic
anhydrase VA deficiency, pyruvate carboxylase
deficiency, fatty acid oxidation defects), acute or
chronic liver diseases, medications (valproic acid,
cyclophosphamide),  portosystemic  shunt  and
conditions that lead to protein catabolism (5).

In addition to various diseases in the etiology of
hyperammonemia, false positive results are also
high due to pre-analyfical situations (6). A study
in the literature found that 48% of 1880 ammonia
measurements from 479 patients had false positive
high results (6). Conditions that cause false positive
ammonia levels: It is the release of ammonia from
the lysis of erythrocytes after blood collection, the
formation of ammonia as a result of the deamination
of amino acids in the plasma, the tourniquet applied
during blood sample collection and the fransport
temperature of the sample (6-8). Such false positive
results may also negatively influence clinicians’ orders
for ammonia testing.

While the majority of the causes of hyperammonemia
in adults are cirrhotic liver diseases, in children, IMDs,
especially urea cycle disorders and organic acidemias,
come to the fore (9-11). Although IMDs are prominent
in the etiology of hyperammonemia in children,
diseases in this group are still considered among the
“rare diseases.” The incidence of urea cycle disorders
is reported as 1/35,000, organic acidemias are 1/3000
and fatty acid oxidation defects are 1/9000 (11-
12). Although the incidence of an IMD may seem
“rare” when viewed individually, the number of IMDs
identified by developing genetic studies is increasing
yearly (13). Considering all IMDs, the incidence of
being diagnosed with a metabolic disease is between
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1/800 and 1/2500 and is not rare (13).

For this reason, these diseases do not often come
to mind in clinical practice, except for Pediatric
Metabolism specialists and other specidalists specifically
interested in IMDs. However, there are still many
admissions to all clinic of pediatrics with symptoms of
hyperammonemia (nausead, vomiting, loss of appetite,
growth retardation, neuropsychiatric  symptoms,
headache, ataxia, dysarthria, behavioral changes,
neurodevelopmental retardation, hypotonia, seizures,
changes in consciousness).

This study aims to compare the number of ammonia
test requests from patients admitted to clinic of
pediatrics for the period of six months before and after
the Department of Pediatric Metabolism (DPM) was
established in a university hospital. This comparison was
planned to reveal the hyperammonemia awareness
level in the clinic of pediatrics and the characteristics
of the patient groups whose ammonia levels were
measured.

Material and Methods
Study design and settings

This study was conducted retrospectively with second-
grade students within the scope of the Selcuk University
Faculty of Medicine, Evidence-Based Medical
Practices program. It was started after receiving
ethics committee approval (Selcuk University Faculty
of Medicine Local Ethics Committee; No: 2023/591,
Date: 19/12/2023). The study was carried out using the
hospital automation system records and patient file
information. Patients under the age of 18 whose blood
ammonia level was requested in the polyclinics and
inpatient services under the Department of Pediatrics
between November 15, 2022, and November 16, 2023
were included in the study. Patfients over the age of
18, pregnant women, and patients requiring ammonia
in internal and surgical medicine branches other than
pediatrics were excluded from the study. Since the
Department of Pediatric Metabolism was established
in May 2023 and patient admission started on May
16, 2023, six months before the establishment of the
Department of Pediafric Metabolism (November
15, 2022-May 15, 2023) was considered as the “pre-
group” in the study. The six months after the clinic’s
establishment (May 16, 2023-November 16, 2023)
was defined as the “post-group”. In addition, all
polyclinics and inpatient service units within the
Department of Pediatrics were examined under 15
headings. These units were evaluated in 4 categories:
polyclinic, inpatient services, intensive care units,
and emergency department according to the
medical care the patients received as outpatient or
inpatient. The number of ammonia requests, ammonia
levels, sample rejection numbers, the number of
contfrol ammonia requests from the same patient,
demographic characteristics, reasons for admission
and final diagnoses of the patients were recorded in
the data collection form as study data.

Statistical analysis

Statistical analysis was performed using SPSS 26.0 for
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Windows. Descriptive criteria, mean and standard
deviation, median and minimum and maximum
values were presented as percentage distribution.
The suitability of the data for normal distribution was
checked with the Kolmogorov-Smirnov test. Student-
t-test was used to compare continuous variables
and chi-square analysis was used to compare
distributions. ROC analysis was employed to examine
the significance of the first ammonia fest result in
predicting the second test intake. The significance
level was taken as p<0.05.

Results

The study included 285 admissions among 255 patients
who met the criteria and requested ammonia testing.
One hundred forty-six (51.2%) of all admissions were
male; the mean age was 67.2+69.7 months (Table 1).

Table 1. Comparison of study data before and after the establishment
of the Department of Pediatfric Metabolism

Pre-group Post-group Total
Mean + Mean + Mean +
Standard Standard Standard
Deviation Deviation Deviation p value
(mean+SD) (mean+SD) (mean%SD)
Age (month) 71.9+76.8 64.7£65.7 67.2£69.7 0.403*
aoniiere] 464955118 47.36:3692  47.06:42.33  0.869*
(umol/1)
Presence of sample
reieetien 0.05+0.22 0.07+0.38 0.060.33 0.935**
Number (Per-  Number (Per- Number (Per-
cenfage) cenfage) centage)
n (%) n (%) n (%)
Gender
Male 64 (64.6) 82(44.1) 146 (51.2)
0.001***
Female 35(35.4) 104(55.9) 139 (48.8)
Ammonia level
(Hmol/1)
AmTERE VR o) @ gy 151 (812)  235(82.5)  0.439%
umol/I
AMTMSARIEIZED 55 magy 35 (18.8) 50 (17.5)
pmol/I
Treatment Place
Polyclinic 56 (56.6) 108 (58.1) 164 (57.5)
Service 11 (11.1) 35(18.8) 46 (16.1) 0075
Intensive Care Unit 13 (13.1) 25(13.4) 38 (13.3) ’
Emergency Service 19 (19.2) 18 (9.7) 37 (13.1)
Sample rejection
MUTISES Gff Semiele g 0 g 9 (4.8) 14 (4.9) 0.937%+*
rejection
*Student t-test,*Mann Whitney-U test, ***Chi-Square test
When all admissions were evaluated, 99 (34.7%)

ammonia test requests were in the pre-group, 186
(65.3%) were in the post-group, and 68 (23.9%) were
requested from the DPM in the post-group (Figure 1).

The mean value for ammonia in all admissions was
47.06 £ 42.33 ymol/l. There was no statistically significant
difference detected between the groups for mean
ammonia values (p=0.86%) distribution of patients
according toinpatient or outpatient freatment services
(p=0.075), presence of sample rejection (p=0.935), and
the number of sample rejections (p=0.937). The high
ammonia value (>60 umol/l) was detected in 15.2% of
the pre-group and 18.8% of the post-group (Table 1).
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The distribution of the patient’s reasons for admission
in the pre-group and post-group is shown in Figure
2. It was determined that they were admitted for
17 different reasons in the before group and for 29
different reasons in the post group. The four most
common reasons for admission were elevated
fransaminase (37 [37.4%)] in the pre-group, 53 [28.5%]
in the post-group), seizure (12 [12.1%] in the pre-group,
26 [14%] in the post-group), vomiting (11 [11%] of the
pre-group, 10 [5.4%] of the post-group) and metabolic
acidosis (3 [3%] of the pre-group, 13 [7%)] of the post-
group).

A definitive diagnosis was made in 16 (17.6%) of the
patients admitted in the pre-group and in 39 (23.8%)
in the post-group. The most common diagnoses were
genetic syndromes [ 2 (2.2%) of the patients in the
pre-group, 7 (4.3%) in the post-group], mitochondrial
diseases [2 (2.2%) of the patients in the pre-group, 6
(%3.7) in the post group] and organic acidemias [7
(4.3%) of the patients admitted in the post-group]. At
the same time, it was not detected in the pre-group)
(Figure 3a). A total of 21 patients were diagnosed with
IMD. Mitochondrial diseases were the most commonly
diagnosed IMD (8 [38%]). All organic acidemias were
diagnosed in the post-group, and it was the second
most diagnosed IMD (7 [33.8%]). There was one patient
diagnosed with hereditary fructose intolerance and
congenital glutamine deficiency, and they were
diagnosed in the post-group (Figure 3b).

The distribution of admissions requiring ammonia
testing in the pre-group and post-group from the
pediatric subunits is shown in Figure 4. There were
15 subunits under the roof of the Department of
Pediatrics. Ammonia fests were requested from 8
of the 15 pediatric subunits in the pre-group and 13
in the post-group. In the pre-group, the pediatric
subunit where ammonia tests were requested most
frequently was the Pediafric Neurology polyclinic
(n=25 [25.3%]). Pediatric Metabolism polyclinic was
the subunit with the highest number of ammonia test
requests in the post-group (68 [23.9%]). While there
was no ammonia request in the pre-group from the
General Pediatrics service, there were 11 ammonia
requests in the post-group. In addition, it was observed
that there was an approximately two-fold increase in
the number of ammonia test requests in the Pediatric
Gastroenterology service and Pediatric Intensive Care
subunits in the post-group.

There were 50 admissions with an initial ammonia
value >60 umol/l. The mean ammonia level of these
admissions was 109.2 = 69.9 ymol/l (min: 60.4 umol/I,
mox: 413.5 umol/l). A repeat ammonia fest was
requested from 20 of 50 admissions (40%) whose initial
ammonia value was found to be over 60 umol/Il. Even
though the first value was above 60 umol/lin 30 (60%),
a repeat ammonia test was not requested. Of the 50
admissions whose first ammonia value was over 60
umol/l, a second ammonia test was requested from
9, a third from 5, a fourth from 5, and a fifth from 1. The
mean fime to request a second repeat ammonia test
was 43.1 = 60.2 hours (min: 1.5 max: 228.0).
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The ROC analysis was conducted to determine
the predictive power of the initial ammonia level in
requesting a control ammonia test, which had an
area under the curve of 0.927 and a p-value of 0.001.
When the cut-off value was taken above 60.3 umol/I,
the sensitivity was found as 90.9%, and the specificity
was 88.6% (Figure 5).

Figure 1. Comparison of ammonia test request numbers in groups
before and after the establishment of DPM.

Figure 2. Comparison of admission reasons in groups before and after
the establishment of DPM.

Distribution of ammonia test request numbers
according to pediatric subunits

Pediatric Infectious Diseases Service ¥ 1
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Pediatric Cncology Polyclinic
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Figure 4. Distribution of ammonia test request numbers according to
pediatric subunits

Figure 5. The ROC analysis to determine the predictive power of the
initial ammonia level in requesting a control ammonia test.

Figure 3. Distribution of definitive diagnosis and inherited metabolic diseases diagnosis between groups. a; distribution of the groups according
to a definitive diagnosis, b; distribution of the groups according to inherited metabolic disease diagnosis.
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Discussion

IMDs are mostly inherited as autosomal recessive and
can be diagnosed at any age from the neonatal
period to adulthood (14-16). Studies have shown that
in the diagnosis of IMDs, it is essential fo determine the
clinical and biochemical phenotypes of the cases
(rhabdomyolysis, hyperammonemia, myelopathy,
etc.) and then to associate the phenotype in the
cases with specific IMD and that suspecting the
disease is vital in the diagnosis, and that it is beneficial
to consult a metabolism specialist after a preliminary
diagnosis is made. (15,16). As IMDs have begun to be
diagnosed more frequently in our country and around
the world, there is a need for physicians specialized in
this field, which leads to the emergence of a DPM that
deals with these diseases (16). Our study evaluated
the period before and after the DPM in terms of
hyperammonemia. We investigated the effect of this
branch of science on pediatricians’ awareness of
hyperammonemia.

In our study, it was found that after the establishment
of the DPM, more ammonia tfests were requested,
more ammonia tests were requested for different
reasons at admissions, more patients were diagnosed,
and more patients were diagnosed with IMD. It
is mentfioned in the literature that physicians lack
knowledge and experience about IMDs and avoid
the diagnosis and treatment process of these diseases
such as hyperammonemia and metabolic acidosis,
which should be considered in the differential
diagnosis (16). In our study, the increase in the diversity
of hyperammonemia admissions and the increase in
ammonia requests and diagnosed patients showed
that the awareness of hyperammonemia among
pediafricianshasincreased. The DPM may not onlyraise
awareness of rare diseases in other pediatric subunits
but also alleviate the hesitation of pediatricians in the
diagnosis and follow-up of IMD.

Our study found that patients admitted to pediatric
subunits had 29 different signs and symptoms of
hyperammonemia. The most common reasons for
admission were elevated fransaminases, seizures,
vomiting and metabolic acidosis, respectively. It has
been reported in the literature that hyperammonemia
does not have specific signs and symptoms and can
present with a wide variety of clinical conditions such
as unexplained vomiting, seizures and unexplained
neurological findings (17-19). It was similar to the
literature that patients applied for many different
reasons and that admissions were due to seizures,
vomiting and metabolic acidosis. However, the fact
that elevated fransaminase levels is the most common
reason for admission in more than 1/3 of the patients
is different from the literature. Hyperammonemia
and elevated fransaminase levels coexistence is
more common in cirrhosis (17). This may be because
pediatric gastroenterology polyclinics and service
units are among the pediatric subunits most frequently
requiring ammonia tests after pediafric metabolism
polyclinics.

578

The etiology of hyperammonemia, a symptom of many
congenital and acquired disorders due to hepatic
or nonhepatic reasons, is very diverse (11,17,20,21).
Its etiology includes urea cycle defects, including
enzymatic defects, organic acidemias, congenital
lactic acidosis, mitochondrial fatty acid oxidation
defects, and dibasic amino acid deficiencies, as well
as other disorders such as fransient hyperammonemia
of the newborn, neonatal Herpes simplex virus (HSV)
infection, cirrhosis, malignancy, and severe perinatal
asphyxia. (17,22). This situation may have caused
more than one clinic to evaluate the patient together,
thus requiring more ammonia tests in service patients
during the diagnosis and tfreatment. In our study, the
fact that genetic syndromes, mitochondrial diseases,
organic acidemias, and urea cycle defects were
the most common diagnoses in patients presenting
with signs and symptoms of hyperammonemia shows
that although IMDs are defined as rare diseases, they
are not very rare and should be considered in the
differential diagnosis of hyperammonemia.

The limited number of sample rejections in both
periods in the study showed that laboratory and
healthcare workers were aware of situations that
could cause erroneous results in the ammonia
test, such as blood collection by tightening with a
tfourniquet, not transporting the sample at optimal
temperature (with an ice fray), and running the
test late because the reliability of ammonia testing
requires strict standardization from blood collection
to tfransportation to the laboratory and the process of
working in the laboratory (23).

Hyperammonemia is a severe clinical condition
that causes mortality and morbidity in patients (20).
Therefore, in ftreating acute hyperammonemia,
reducing the ammonia level and controlling specific
complicationssuch ascerebraledemaandintracranial
hypertension are the most criticalissues (17). Toreduce
circulating ammonia, protein intake is stopped,
and calories are provided with glucose infusions
(17). Hemodialysis should be considered in cases
where ammonia must be removed rapidly (24,25).
Additionally, sodium benzoate and phenylacetate
compounds, which convert nitrogenous residues into
non-urea components, are used in IMDs (25). Oral
non-absorbable disaccharides (such as lactulose)
are used for hepatic encephalopathy secondary
to hyperammonemia. These sugars reduce the
production and absorption of ammonia in the
intestine (26). The patient’s clinical findings and control
ammonia levels should be closely monitored to
evaluate the response to treatment (11,17,20,22,24).

In our study, out of 50 admissions whose first ammonia
value was found over 60 umol/l, an ammonia test was
requested from 9 of them for the 2nd time, 5 of them
for the 3rd time, 5 of them for the 4th time, and 1 of
them for the 5th time. In addition, when the predictive
value of the initial ammonia level for requesting a
control ammonia test was taken above 60.3 umol/l,
the sensitivity was 90.9%, and the specificity was 88.6%.
This revealed that pediatricians closely monitor the
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ammonia level higher than 60.3 umol/l in patients
presenting with hyperammonemia, both in diagnosis
and freatment follow-up and request a control
ammonia test above this value.

There were some limitations in our study. A limitafion
is that the study is retrospective and conducted as
an archive scan. Another limitatfion is that we did
not evaluate the clinical outcomes of the patients.
Although this is an issue we did not address because
our study was not a mortality study, it prevented
us from commenting on the relationship between
ammonia levels and clinical outcomes. Since the study
was not conducted prospectively, we cannot discuss
standardization or what criteria physicians consider
when ordering ammonia tests. In this case, it is an
important limitation as it will prevent the randomization
of the study.

Conclusion

In our study, we found that after the DPM was
established, ammonia fests were requested by
pediafricians from more patients who came for
different reasons, more patients were diagnosed, and
the number of patients diagnosed with IMD increased.
Our study revealed that pediatricians should pay
aftention to the ammonia level of 60.3 umol/l when
requesting a control ammonia test to diagnose and
follow up hyperammonemia. All these indicators
showed that the Department of Pediatric Metabolism
positively impacted pediatricians’ awareness of
hyperammonemia.
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ABSTRACT

Aim: It is common for the elderly, mostly due to osteoporosis and falls, to suffer proximal humerus
fractures. This study aims to compare the efficacy of reverse total shoulder arthroplasty (rTSA) and
open reduction with internal fixation (ORIF) in the treatment of these fractures with a focus on
functional outcomes and patient satisfaction.

Methods: In this retrospective study, 65-85-year-old patients who underwent rTSA or ORIF for
displaced proximal humerus fractures between January 1, 2021 and January 1, 2022 were
analyzed. Sixty patients participated in this study; they were divided into two groups as follows:
Group 1 (rTSA, n=30) and Group 2 (ORIF, n=30). Constant and Oxford shoulder scores were used
to evaluate outcomes while complications and patient satisfaction were also recorded. Statistical
analysis involved t-tests and Chi-square tests whereby the p-value <0.05 indicated significance.
Results: There was considerable improvement in various categories: Group 1 (rTSA), the constant
score improved from preoperative stage of 35 #8 to postoperatively of 75+10; oxford score
ranged from preoperative level of 25t6 fo postoperative level of 8019 respectively p<0.05 for
both cases Group Il (ORIF), the constant score improved from preoperative stage of33+7 fo
postoperatively of65+12; oxford score ranged from preoperative level24+5 to postoperative
level70+11respectively(p<0.05 for both). Patients who underwent rTSA were more satisfied than
those who underwent ORIF; 66.7% versus 54.5%.Several complications occurred more frequently in
the ORIF group including delayed union (18.2% vs3.3%) and infection (22.7 vs6.7%).

Conclusion: rISA is associated with better functional outcomes, higher patient satisfaction, and
fewer complications compared to ORIF for proximal humerus fractures in the elderly. These
findings suggest that rTSA may be a more favourable surgical option for this population of patients.
Moreover, future studies should involve larger samples and look at longer follow-up periods to
ascertain these results.

%(eytwords: Proximal humerus fractures, reverse total shoulder arthroplasty, open reduction internal
ixation

oz

Amaglar: Yasllarda proksimal humerus kiriklar, dUsmeler ve osteoporoz nedeniyle yaygindir. Bu
calsmanin amaci, bu kirklarin tedavisinde ters total omuz artroplastisi (rTSA) ve agik rediksiyon
ve internal tespiti (ORIF) etkinligini karsilastirmak, fonksiyonel sonucglar ve hasta memnuniyetine
odaklanmaktir.

Yontemler: Bu refrospektif calisma, 1 Ocak 2021 ile 1 Ocak 2022 tarihleri arasinda yer degistirmis
proksimal humerus kiriklar nedeniyle rTSA veya ORIF uygulanan 65-85 yas arasi hastalar analiz etti.
Calismaya toplam 60 hasta dahil edildi, iki gruba ayrildi: Grup 1 (rTSA, n=30) ve Grup 2 (ORIF, n=30).
Sonuglar Constant ve Oxford Omuz Skorlari kullanilarak degerlendirildi ve komplikasyonlar ile hasta
memnuniyeti de kaydedildi. Istafistiksel analizlerde t-testleri ve Ki-kare testleri kullanildi, p-degerleri
<0.05 anlamli kabul edildi.

Bulgular: Grup 1'de (rTSA) Constant Skorlan preoperatif olarak 35 + 8'den postoperatif olarak 75
+ 10'a, Oxford Skorlar ise 25 + 6'dan 80 = 9'a anlamli sekilde iyilesme gosterdi (her ikisi de p <
0.05). Grup 2'de (ORIF) Constant Skorlar 33 + 7'den 65 £ 12'ye, Oxford Skorlari ise 24 + 5'ten 70 +
117e iyilesti (her ikisi de p < 0.05). rTSA hastalarn, %66.7 cok memnuniyet orani ile ORIF grubundaki
%54.5'ten daha yUksek memnuniyet bildirdi. ORIF grubunda gecikmis kaynama (%18.2'ye karsi
%3.3) ve enfeksiyon (%22.7'ye karsi %6.7) gibi komplikasyonlar daha yaygindi.

Sonuglar: rTSA, yaslilarda proksimal humerus kiriklari icin ORIF'e kiyasla daha iyi fonksiyonel sonuglar,
daha yUksek hasta memnuniyeti ve daha az komplikasyon ile liskilidir. Bu bulgular, rTSA'nin bu hasta
popUlasyonunda tercih edilebilir bir cerrahi segenek olabilecegini gdstermektedir. Bu sonuglari
dogrulamak icin daha bUyUk érneklemli ve uzun takip sireli gelecekteki galismalara intiyag vardir.

Anahtar kelimeler: Proksimal humerus kiriklar, Ters total omuz artroplastisi, Agik redUksiyon internal
tespit
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The high rate of proximal humerus fractures among conditions, there is surgical treatment that depends on
the elderly is often due to their vulnerability to falls whetheritis nonsurgical or not (2). Reverse total shoulder
and osteoporosis. Various patterns of fractures, arthroplasty (TSA) with stable angular plates or open
comorbidities, and intfricate shoulder joints make reduction with internal fixation (ORIF) are two widely
managing this type of disability in the elderly known surgical approaches to displaced proximal
challenging for orthopaedic surgeons (1). Based on humerus fractures (3). Both methods are compared in
factors such as functional demand or other health this article (4). When proximal humerus fractures are not
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properly freated, it means destabilising morbidity, as
well as improving aspects of quality of life in addition to
functioning during freatment (5, é); thus, more patients
should be able to receive attention once affected by
this condition due to a reason that requires surgical
advancement. These soft tissue envelope that require
special handling but have complex features as a
result, unlike the disease of the upper arm itself (7).
Preservation of age-appropriate autonomy through
repairrather than fracture surgery only ensures function
restoration before incapacitating injury.

Instead of conservative freatments, some new
complex surgical methods have recently been
recommended to freat proximal humerus fractures
in many cases. The development of sophisticated
surgical techniques and prosthetic designs, together
with the accumulated knowledge about long-term
biomechanics, has resulted in this progress in surgical
processes now (8, 9). Nonsurgical freatment generally
works well for undispaced/minimally displaced
fractures (10). However, after elbow surgery, all
complicated and displaced fractures must undergo an
operative intervention aimed at optimising the general
postoperative health status (?). The nature (size), the
number of bone density, and the combined regularity
depend on whether the TSA or ORIF approach will be
used to treat them (11).

The complexity of fractures is also one reason why
reverse total shoulder arthroplasty is increasingly
becoming the preferred option, especially when there
are limitations in reconstruction options due to poor
quality bones (12). Changes in TSA deficits, altered
bone quality, and complications pertaining to the
union process. However, there are invasiveness issues
within the country as well as prosthetic agreements,
nerve marriages, etc. within the country. Another
category of complements includes (13). On the other
hand, ORIF preserves key anatomy with minimal
invasion; however, this requires sufficient bone to
achieve resolution, so malunion as well as hardware
problems can develop (14).

This retrospective study was based on the hypothesis
that surgical fechnique has a significant impact on
the prognosis of the treatment of proximal humerus
fractures in older people. By doing this study, surgeons
are assisted because differences in  functional
outcomes between TSA and ORIF and patient
satisfaction rates can be explained to them. Much can
be gained from broad clinical data in refrospective
studies.

In short, the freatment of proximal humeral fractures
in geriafric patients presents many challenges to
clinicians. Additionally, this study aims to compare
TSA with ORIF approaches based on maximisation of
patient outcomes while providing recommendations
based on evidence-based practice on the surgeries to
utilise; thus, orthopaedic surgeons for this examination
will confinue to grow as they could diagnose cases
related to proximal humerus fractures using clinical
evaluations leading to better patient care.
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Methods

To analyse the results of patients with proximal
humeral fractures aged 65 to 85 years who underwent
fraditional ORIF or rTSA among a cohort, this study used
two different surgical techniques. It commemorates
the ethical principles of the Declaration of Helsinki and
it was approved by the local Ethics Committee under
Decision number 2673 on 22 June 22, 2022. Research
carried out after the signed informed consent of the
participants were obtained. The medical records of 67
patients who were treated between January 01, 2021,
and January 01, 2022 were retrospectively reviewed.
Seven patients (four dead) did not meet the inclusion
criteria: Three cases were affected with incomplete
preoperative or postoperative data, which resulted
in the participation of 60 respondents. Therefore,
patients were divided into two groups applying the
two different methods of surgery; TSA and ORIF (Group
I; n=30), (Group II; n=30) (Fig. 1).

Some of the studies that can be accessed are those
about OTA/AO-11-B2 & C2 fragmented proximal
humeral fractures of OTA / AO-11-B2 & C2 resulting
from OTA / AO-11-B2 & C2 among people aged 65
to 86 years. Additionally, the lack of data files for
certain cases, such as mulliple fraumatic injuries
(beyond exclusion criteria) and untfreated shoulder
area surgeries, including pathological fractures and
unrelated past surgeries, may be one of the reasons
why we excluded some patients. The records indicated
that the names of the Delta X, Exceed and Latitude
product names were together with those of Group
I(rTSA) supplies and if cemented/uncemented options
were used or not. In addition, surgery was only one
approach that was deltopectoral, while cemented /
uncemented implantation was determined by bone
quality, which was examined by an anaesthesiologist
infraoperatively. In Group Il subjects (ORIF), we
recorded details such as the angular stable plate type
used (LCP or PHILOS), the number of screws applied,
the deltopectoral approach mode.

The most crucial was the result of pain and the
range of movements that the joint allowed, which
are prerequisites for leading the daily activity of the
patient. Furthermore, OSS and radiographs were used
to assess the quality of freatment and quality of life in
patients with operatively managed prostate humeral
fracture, respectively. Second, the complications
of the patients and the satisfaction levels were
also noted. Patients were followed for 2 years after
surgery at regular postoperative intervals: 6 months
12 months, and 24 months. Some of the fimelines for
follow-up were changed during the analysis to ensure
consistency of the data. This was not allowed to
happen in observation during evaluation by surgeons
who cannot be blind but because they are surgical
skill surgeons instead of type of surgery the assessors
did not know which kind, and hence bias could not
be brought in.

Power analysis was carried out to determine the
right sample size. Previous studies have shown that a
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minimum of 25 patients per group are needed with a
power of 80% at an alpha level of 0. 5 to carry out the
study and to find a statistically significant difference
in constant and Oxford shoulder scores. We can sfill
manage, given that the final calculated sample
size is larger than this requirement for 30 patients in
each group. The effect size is approximately 0. 1. The
evaluation of the effectiveness of the intervention was
limited by the calculated estimate of the results, which
was based on the marked differences between the
two groups in the outcome measures. SPSS software
was used for data analysis. Categorical variables are
shown as n (%) and confinuous data are presented as
means + SD. The normal test was performed using the
Shapiro-Wilk test. Differences in confinuous variables
having a normal distribution will be assessed using
the t test or the Mann-Whitney U test if they are non-
parametric. The Chi-square test was used to compare
categorical variables. All p-values <0. 05 indicated
statistical significance.

Results

The study period was such that it included 52
individuals. The patients consisted of two groups
determined by the type of treatment they received
due to fractures in their proximal humerus. Thirty
patientsin group one (rTSA) had a mean age age of 72
* 5 years, while twenty-two patients constituted group
two (ORIF) with a mean age of 70 + 6 years. There
was a similarity in gender distribution in both groups,
where women made up 60% and 59% in groups one
and two, respectively. Right-sided fractures were
predominantly reported, which were 53.3 % and 54.5%
for group one and two consecutively. These studies
showed that type B2, which was also known as type
II-B2, represented 67% among other types for Group1;
However, in Group A, Type C2 is represented by 33%,
while in Group B this same fracture makes up 36%.
Osteoporosis existed in 73% of all these comorbidities
followed by diabetes mellitus and hypertension found
in each case with a frequency of 27%, respectively,
and somewhere this condition existed at least 60% in
either way (Tablel).

The surgical details showed a distinction between
the groups where three different implants were used,
namely Delta X (33%), Exceed (40% Latitude (26%). For
example, cementing occurred only six of ten reverse
shoulder arthroplasties performed by our team, but
their practice relied mainly on the use of LCP plates
(54,5% ORIF cases), few PHILOS plates (44,5%) with the
majority using more than five screws per joint, that is,
63% ( Table2).

Group One (ITSA) had significant improvements in
constant scores from the preoperative period of 35 +
8 to the postoperative period of 75 + 10, which is +40
+ 5 (p < 0.05). In the same group, the Oxford scores
increased from 25 = 6 to 80 + 9, indicating a change
of +55 + 4 (p < 0.05). Patients in Group Two (ORIF) had
Constant Scores that improved from 33 + 7 before
operation to 65 £ 12 post-operations (+32 £ 6, p < 0.05),
and Oxford shoulder scores that ranged between
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24 £ 5 and 70 = 11, with a difference of +46 £ 5 (p <
0.05). These results clearly demonstrate the functional
improvements observed in both groups, with rTSA
showing greater improvement in both Constant and
Oxford scores compared to ORIF (Figure 2, Figure 3,
Table3).

Regarding patient experience, it was 66. Of the 14
people in Group 1 (ITSA), 7 (50%) were very happy,
while in Group 2 (surgery), only 54% (4 out of 7 patients)
reported being very satisfied and 5% in Group 2 (ORIF).
Additionally, Only 7% of 26 discharged from the TSA
hospital were satisfied, while the figure was seen os.
3% of 27 ORIF patients. Six people felt neither sadness
nor happiness; 7% of patients with ITSA and 9. 1% of
patients with ORIF. In Operative stabilization, Internal
Fixation Group (ORIF) there was 4. Among the 5% of
dissatisfied patients, there were 4 others. 5% were very
unhappy, while no patients in the TSA group were
unhappy or very unhappy (Table 4).

Table 1: Baseline Characteristics of Patients

Group 2 (ORIF)

Characteristics  Group 1 (TSA) (n=30) (n=22) p-value
Age (Im=em £ o5 g 7046 0.15 (-test)
SD)
0.85 (Chi-
Gender -]
- Female 18 (60%) 13 (59%)
- Male 12 (40%) 9 (41%)
Fracture Side Sdgu2ore) (S
- Left 14 (46.7%) 10 (45.5%)
- Right 16 (53.3%) 12 (54.5%)
Fracture Type S&]?ore) (S
-11-B2 20 (67%) 14 (64%)
-11-C2 10 (33%) 8 (36%)
Comorbidities
- Osteoporosis 22 (73%) 16 (73%) Sjjore) (Chi
- Diabetes 8 (27%) 6 (27%) Sdgu(;ore) (S
- Hypertension 18 (60%) 13 (59%) ngcre) (Chi-
Table 2: Surgical Details
. Group 1 (TSA) Group 2 (ORIF) .
Characteristics (n=30) (n=22) p-value
Prosthesis Type
- Delta X 10 (33.3%) N/A
- Exceed 12 (40%) N/A
- Latitude 8 (26.7%) N/A
Fixation Type
- Cemented 18 (60%) N/A
- Uncemented 12 (40%) N/A
Plate Type N/A
- LCP N/A 12 (54.5%)
- PHILOS N/A 10 (45.5%)
fNumber of Fas- N/A 0.45 (Chi-squ-
eners are)
-<5 N/A 8 (36.4%)
->5 N/A 14 (63.6%)
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Table 3: Functional Outcomes - Constant and Oxford Shoulder Scores

Outcome Preoperative  Postoperative Changelin p-value
Score (mean (Paired

Measure (mean:sSD) (meanSD) | sD) Htest)

Group 1 (ITSA)

Constant score 20+ 8 75£10 +40+5 <0.001

Group 1 (ITSA) 25+ 6 ELE P <0.001

Oxford Score

Group 2 (ORIF) 3347 65412 . <0.00]

Constant Score

Group 2 (ORIF) 2445 20411 REE <0.00]

Oxford Score

Table 4: Pafient Safisfaction

Satisfaction Group 1 (TSA) Group 2 (ORIF) p-value (Chi-
Level (n=30) (n=22) square)

Very Satisfied 20 (66.7%) 12 (54.5%) 0.45

Satisfied 8 (26.7%) 6 (27.3%)

Neutral 2 (6.7%) 2 (9.1%)

Unsatisfied 0 (0%) 1 (4.5%)

Very Unsatisfied 0 (0%) 1 (4.5%)

Table 5: Complications

Complication Group 1 (TSA) Group 2 (ORIF) p-value (Chi-squ-
Type (n=30) (n=22) are)

Delayed Union 1(3.3%) 4 (18.2%) 0.07

Infection 2 (6.7%) 5(22.7%) 0.11

Hemorrhage 0 (0%) 3 (13.6%) 0.04

Hardware Failure  N/A 2 (9.1%)

Ploshesistoo 3(10%) N/A

Nerve Injury 1 (3.3%) 1 (4.5%) 0.99

Complication rates were different in these two groups.
Furthermore, the ORIF group was stafistically more
likely to have delayed union than those treated
conservatively, with complications rates differing
between the groups, and delayed union occurring in
3. 3% of patients in Group 1 (rTSA) and Group 2 (ORIF)
represented 2% of the patients. The study detected 6
cases of infections. 7% of the TSA group and 7% of the
people who had ORIF. The haemorrhage occurred in
13. Intfraoperative failure occurred in only 6% of those
who received ORIF freatment, but was not observed
in the TSA group. Hardware failure was recorded in
9 cases. 1% of ORIF and 10% of rTSA showed adverse
events (loss of the prosthesis). The rate of nerve injury
was mild and similar in both groups, occurring at 3% of
patients with ITSA and 4% of 20 ORIF patients (Table5).

The findings of this study revealed that rTSA performed
better, offering greater patient satisfaction and fewer
complications compared to ORIF in the management
of proximal humerus fractures among the elderly. This
research indicates that rTSA could be a better surgical
option for the treatment of these fractures in this group
of patients.

Discussion

It is difficult to treat proximal humerus fractures in
elderly patients. These fractures are complicated and
are found in people with weak bones. Reverse total
shoulder arthroplasty (RTSA) or open reduction internal
fixation (ORIF) are some of the surgical options thathave
their own pros and cons. This analysis is necessary to
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Figure 2

Figure 3
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choose the most effective ways of freatment that can
improve clinical outcomes, minimize complications,
and increase patient satisfaction. Quality of life, as
well as general health in older patients, is greatly
affected by proximal humerus fractures. They cause
long-term pain that also results in reduced mobility
and functional limitations; All of these lead to loss of
independence, among other things that makes them
rely more on caregivers. The surgical method chosen
may affect the healing process and the lifelong health
of these patients (15). To provide opfimal care to
patients with proximal humerus fractures, it is important
that clinicians know all the clinical conditions that
exist with respect fo this disease, among others. They
include, but are not limited to; severity of fracture,
bone quality, patient comorbidities, functional
demands, etc. Compared to ORIF, RTSA has shown
superior functional outcomes and low complication
rates, making it a suitable option for elderly patients
with complex fractures and poor bone quality (16).

Previous research carried out on the demographic
characteristics related to this study confirms its findings.
According to Garrigues et al. (2012), there was a
mean age of 75 years of respondents in the study that
involved 23 patients tfreated with hemiarthroplasty or
RTSA, revealing no significant differences in distribution
according to sex and type of fracture between
groups (17). Similarly, Grubhofer et al. (2016) studied 52
shoulders from 51 subjects with an average age of 77
years supporting the demography of this study, finding
that the mean ages for Group | (TSA) and Group I
(ORIF) were 72+ 5 and 70 £ 6 respectively. These studies
confirm that elderly people have similar demographic
profiles when it comes to the surgical management of
proximal humerus fractures (18).

According to the present study, different implants
and surgical techniques had different results. In rTSA,
cementatfion was performed in some cases while Delta
X, Exceed, and Latitude were also used as three types
of implants. Similarly, in ORIF cases LCP and PHILOS
plates were applied. These results are corroborated by
the literature in which RTSA has been shown to lead
to significant improvements in shoulder function and
patient satisfaction after failure of ORIF. Grubhofer
et al. (2017) demonstrated that RTSA showed
significant improvements in constant scores with low
revision rates leading to high patient satisfaction;
thus, confirming its efficacy as a salvage procedure
(19). Furthermore, Hussey et al. (2015) found that
RSA resulted in a significant improvement in shoulder
scores and pain reduction despite a complication
rate even when considered as a salvage procedure
(20). Current studies confirm these findings that implant
choice and surgical technique play a significant role
in the outcomes of the treatment of proximal humerus
fractures among elderly patients.

The preoperatively constant scores were 35 + 8 and
75 £ 10 postoperatively in which the study presents
findings that Group 1 (TSA) showed significant
improvements, and for the Oxford shoulder scores
they changed from 25 + 6 to 80 + 9. This is consistent
with previous research. Shannon et al. (2016) found
that primary reverse total shoulder arthroplasty (RTSA)
results in substantial improvements in constant scores
and overall shoulder function among patients with
proximal humerus fractures, supporting the better
results recorded in the TSA group in our study from this
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article (21). Furthermore, Heo et al. (2023) conducted
a systematic review and meta-analysis showing that
RTSA had higher Constant-Murley and Oxford Shoulder
scores compared to open reduction infernal fixation
(ORIF), thus confirming the better functional results
and reduced complication rates observed between
Group 1 (TSA) of our study compared to those of
Group 2 (ORIF) (22). These comparisons demonstrate
the effectiveness of RTSA in improving shoulder
functioning and patient safisfaction among older
adults with complicated proximal humeral fractures.

The finding of the present study demostrates that
66.7% of patients in Group 1 (TSA) were very satisfied
compared fo 54.5% of Group 2 (ORIF), and it is
consistent with previous studies. Compared to ORIF and
HA, RTSA reported better patient-reported results and
higher satisfaction scores, as well as a better functional
score in patients with RTSA who reported the highest
safisfaction rates (Chalmers et al., 2014) (23). Similarly,
Garca-Fernandez et al. (2018) revealed significant
improvements in shoulder function and patient
safisfaction after RTSA for failed ORIF, where most
patients rated their outcome as excellent or good. The
results of this study confirm that RTSA is associated with
considerably greater patient safisfaction compared
to ORIF (24).

A recent investigation found that the ORIF group had
more complications, such as delayed bone healing,
infection, and defective equipment compared to the
TSA group. This discovery is consistent with previous
studies. In another study by Klug et al. (2019), it was
reported that the overall rates of complication for ORIF
and RTSA were 37.8% and 22%. In addition, there are
higher rates of revision surgery for the ORIF group due
to persistent motion deficits. The results support the
observation of an increased risk of complications in
patients treated with ORIF (25). Similarly, Shannon et
al. (2016) also found that RTSA had lower complication
rates compared to ORIF, with fewer cases of infection,
hardware failure, and delayed union in the RTSA
group, which supports our findings (26).

More research can be conducted on the long-term
follow-up of patients who have undergone TSA and
ORIF. However, more studies are needed to investigate
the risks associated with delayed complications and
the durability of the prosthesis, as well as the effects
of ageing on surgical outcomes after surgery (27, 28).

Although much research provides useful information,
it is not without flaws. In one respect, retrospective
designs could be good for probing the effects on
intferventions in real life situations, but on the other
hand, they are prejudiced and cannot establish
causality. Furthermore, although the sample size was
large enough to achieve the objectives of this study, ifs
generalizability to others is limited. Future researchers in
this area might find it useful fo include more participants
and conduct multicenter prospective studies that
will validate these conclusions within a different
population and health care context. Furthermore,
further analyses must be performed confinuously to
determine whether these findings continue to apply
in surgical seftings, as there are ongoing changes in
surgical procedures and implant types.

Conclusion
The present study suggests that reverse total shoulder
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arthroplasty (rTSA) presents a better trend in function
after the operation, a higher patient satisfaction rate
and a lower complication rate than open reduction
andinternal fixation (ORIF) for the treatment of proximal
humerus fractures in the elderly. Such advantages as
early function restoration, less frauma to the remaining
bones, and the possibility of faster and better recovery
make rMSA a more preferable surgical procedure,
especially in situations with multiple fractures or poor
bone condition. However, future research studies with
larger samples and long-term follow-up are needed
to confirm these findings and determine the potential
risks and the long-term effect of the prosthesis.

List of abbreviations: rTSA: Reverse total shoulder
arthroplasty, ORIF: Open reduction with internal
fixation, OTA/AQ: Orthopaedic Trauma Association
/ Arbeitsgemeinschaft fir Osteosynthesefragen, SD:
Standard Deviation, VAS: Visual analogue scale,
SPSS: Statistical package for the Social Sciences, IRB:
Institutional Review Board, LCP: Locking Compression
Plate, PHILOS: Proximal Humeral Internal Locking
System
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ABSTRACT

Objective: Judicial authorities may refer forensic cases to the child and adolescent psychiatry
outpatient clinic for different evaluations when deemed necessary. Both children who are dragged
into crime and children who are victims of crime are evaluated and a medical opinion is formed
in order to prepare the reports requested by the judicial authorities. In this context, it was aimed to
evaluate the sociodemographic and clinical characteristics of forensic cases referred to the child
and adolescent psychiatry outpatient clinic by judicial authorities in 2023.

Material and Methods: In 2023, the files of forensic cases referred to the child and adolescent
psychiatry outpatient clinic by judicial authorities were examined retrospectively and
sociodemographic characteristics such as age, gender, family status, education level, parental
edulcoﬁgn level, and whether they were diagnosed as a result of psychiatric evaluation were
analyzed.

Results: The files of 96 cases between the ages of 2-17 years were evaluated. Seventy-two (75%)
of the cases were boys and 24 (25%) were girls and the mean age was 13.60+2.04 years. The
most common reasons for the referral of the forensic cases were “to determine whether they
comprehend the legal meaning and importance of the crime alleged to have been committed
and whether they have developed the ability fo direct their behavior” (n=66, 68%) and “to
determine whether they can defend themselves physically or mentally” (n=18, 18%), respectively.
It was determined that cases with a psychiatric disorder had significantly more repeated offenses.
In addition, it was found that repeat offenses were significantly lower in children living with both
parents compared to children living with a single parent or without parents.

Conclusion: It was observed that having a psychiatric disorder and not living with both parents
may provide important data on recidivism in forensic cases referred to our clinic. In this sense, it was
thought that freatment of psychiatric disorder and social service interventions for risky groups may
be important in terms of preventive medicine.

Keywords: Child, Adolescent, Forensic psychiatry, Psychiatric comorbidity
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Amag: Adlimakamlar gerekli gérdUgu durumlarda gocuk ve ergen psikiyatri poliklinigine adli olgular
farkl degerlendirmeler icin yonlendirebilmektedir. Hem suca sirUklenen ¢ocuklar hem de sug
magduru cocuklar adli makamlarin istedigi raporlann dizenlenmesi amaci ile deJerlendirimekte
ve tibbi kanaat olusturuimaktadir. Bu baglamda adli makamlar tarafindan 2023 yili icinde cocuk
ve ergen psikiyatri poliklinigine ydénlendirilen adli olgularin sosyodemografik ve klinik &zelliklerinin
degerlendiriimesi amaclanmigstir.

Gereg ve Yontem: 2023 yilinda ¢ocuk ve ergen psikiyatri poliklinigine adlimakamlarca yénlendirilmis
adli olgularin dosyalan geriye dénUk olarak incelenmis ve yas, cinsiyet, aile durumu, egitim
dUzeyi, ebeveyn egitim dUzeyi gibi sosyodemografik dzelliklerin yani sira psikiyatrik degerlendirme
sonucunda tani alip almadikian gibi veriler incelenmistir.

Bulgular: 2-17 yas araliginda 96 olgunun dosyasi degerlendiriimistir. Olgularin 72'si (%75) erkek, 24’0
(%25) kiz olup ortalama yas 13.60+2.04 bulunmustur. Adli olgularin en sik yénlendiriime sebepleri sirasi
ile “islendigi iddia olunan sucun hukuki anlam ve dnemini kavrayip kavramadigr ve davranislarini
yénlendirme yeteneginin gelisip gelismediginin tespiti” (n=66, %68), “beden veya ruh bakimindan
kendisini savunup savunamayacagdinin tespiti” (n=18, %18) olmustur. Psikiyatrik bir bozukluga
sahip olgulann anlamli dUzeyde daha fazla sug tekranna sahip oldugu belilenmistir. Aynca her
iki ebeveyni ile yasayan cocuklarda tek ebeveynle/ebeveynsiz yasayan cocuklara kiyasla suc
tekrarinin anlamli dizeyde daha az oldugu saptanmistir.

Sonug: Klinigimize ydénlendirilen adli olgularda psikiyatrik bozukluga sahip olmanin ve her iki
ebeveynle birlikte yasamiyor olmanin sug tekrarina iliskin Snemili veriler saglayabilecegi gorilmUstir.
Bu anlamda psikiyatrik bozuklugun tedavisi ve riskli gruplara ydnelik sosyal hizmet mUdahalelerinin
koruyucu hekimlik acisindan énemli olabilecegi dUsunUlmUstar.

Anahtar kelimeler: Cocuk, ergen, adli psikiyatri, psikiyatrik komorbidite
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Behaviors that threaten the security and order of as imprisonment or a fine as a result of a judicial trial.
society or violate the rights of other individuals are Legal offenses also apply to children (1). According
considered crimes under certain legal regulations and to a 2010 Canadian study, 37% of children in 7th and
are punished according to the penalties prescribed ?9th grades were dragged into crime and 50% of these
by law. Statutory offenses include crimes defined in children committed their first crime before the age of
criminal laws such as murder, theft, sexual abuse and 12 (2). According to data from the Turkish Statistical
assault, and often require some form of sanction such Institute, the number of incidents involving children who
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came to or were brought to security units increased by
20.5% in 2022 compared to 2021 and reached 601,754.
Two hundred six thousand eight hundred fifty-three
of these incidents occurred due to being dragged
info crime (3). Of the crimes charged, 37.8% were
wounding, 25.2% were theft, 4.5% were using, selling
or buying drugs or stimulants, 4.2% were crimes against
the passport law and 4.1% were threat crimes.

The penalties to be imposed by judicial authorities
are defined by specific legal regulations. Article 31/2
of the Turkish Penal Code (TPC) states that children
who have completed the age of 12 but have not
completed the age of 15 should be evaluated
whether their ability to perceive the legal meaning
and consequences of the act committed or to direct
their behavior in relation to this act has developed
sufficiently, or Article 32 of the TPC states that due to
mentaliliness, the ability to perceive the legal meaning
and consequences of the act committed or to direct
their behavior in relation to this act has decreased or
significantly decreased (1). In this context, children
who are referred to child and adolescent psychiatry
outpatient clinics for the evaluation of their ability to
perceive the legal meaning and consequences of the
act committed or to direct their behavior in relation
to this act, to determine whether they can defend
themselves physically or mentally, and for the presence
of any psychopathology, should be examined at
the direction of the court. At the same time, Arficle
124/2 of the Turkish Civil Code states that judges may
authorize the marriage of boys and girls who have
reached the age of 16 in extraordinary circumstances
and for a very important reason (4). Children who
are victims of crime and children who want to marry
before reaching the age of majority are also referred
to the child and adolescent psychiatry department.
These children are also evaluated on the reliability of
their declaration and their suitability for marriage. In
a study conducted in Sakarya in 2012, the presence
of a psychopathology was found in 71% of abuse
cases, 56.9% of children dragged into crime (CDC)
and 11.5% of children who applied for marriage (5). In
addition, when children who were dragged info crime
were examined, repeated offenses were associated
with having negative family relafions (6), dropping
out of school, having friends who were dragged
info crime (7), having low- and middle-income level
socioeconomically (8) and having more siblings (9). At
the same time, it has been statistically revealed that
children with comorbid psychopathology constitute
the majority of CDC.

The number of referred forensic cases is increasing
every year (3). In the evaluation of these referred
cases, it is important to determine the risk factors
for being dragged into crime and to identify the
determinants of the possibility of repeat offences.
Therefore, we have two aims. Our first am is fo
determine the sociodemographic characteristics of
forensic cases. Our second aim is to defermine the
relationship between psychiatric disorder and being
dragged into crime. Our hypothesis is that if children
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dragged to crime have psychiatric disorders, the rate
of repeat offences will increase.

Material and Methods

The sample of this study consists of children referred to
the Child and Adolescent Psychiatry Outpatient Clinic
of Selcuk University, Faculty of Medicine Hospital by
judicial authorities between January 1 and December
31, 2023. Forensic cases referred to our clinic are
interviewed under the supervision of the responsible
faculty member, the reason for the referral, the forensic
file is examined and detailed diagnostic interviews are
conducted with the family and the child based on the
Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5) (10). In addition, the Wechsler
Intelligence Scale for Children (WISC-R) is administered
to determine cognitive characteristics in cases with
clinically suspected Intellectual Disability (ID). The data
to be used in this study were obtained by file screening
method.

Ethics committee approval of the study was obtained
from Selcuk University, Faculty of Medicine Local
Ethics Committee with protocol number 2024/103.
The data of the study were obtained retrospectively
by file scanning method. Statistical analyses were
performed using SPSS version 22. Continuous variables
were expressed as mean * standard deviation while
categorical variables were summarized as frequencies
and percentages. The Kolmogorov-Smirnov test
was used to check the normality of the data. Before
conducting the analysis, kurtosis and skewness values
were evaluated to ensure the normality assumption,
with coefficients falling within the acceptable range
of -1 to +1 (11). Participants were divided into two
groups based on family status (intact or separated)
and presence or absence of psychiatric disorders.
Differences in age, gender, and recidivism rates
between the two groups were analyzed using
Student’s t-test and Chi-square tests. A significance
level of p < 0.05 was adopted for all tests.

Results

The study included 96 children between the ages of
2-17 years, and the mean age of the children was
13.60+2.04 years. 25% of the children were girls (n=24)
and 75% were boys (n=72). 2.1% (n=2) of the children
had not yet reached school starting age, 22.9% (n=22)
had dropped out of school, and 75% (n=72) were
attending school.

In 30.2% (n=29) of the children, parents were divorced
while 69.8% (n=67) had preserved family unity. When
parental education status was analyzed, the mother of
13.5% (n=13) was illiterate and the father of 4.2% (n=4)
was illiterate. None of the parents of the participants
included in the study were university graduates.
97.9% (n=94) of the children lived in rural areas and
2.1% (n=2) lived in urban areas. 71.9% (n=69) of the
children were referred to us because of damage to
property and person, 12.5% (n=12) because of theft,
and 10.4% (n=10) because of underage marriage.
As a result of detailed diagnostic interviews with the



Forensic Cases Evaluation: Sociodemographic & Clinical Characteristics - GUler et al.

Genel Tip Dergisi

children, it was determined that 67.7% (n=65) had no
psychiatric disorder, 24.9% (n=24) had attention deficit
and hyperactivity disorder (ADHD) and 16.7% (n=16)
had ID. (these data are shown in table 1.)

Table 1. Characteristics of participants

Participant characteristics (N=96) %/M (SD)
Gender
Female 25 (n=24)
Male 75 (n=72)
Age 13.60 (2.04)
Educational level of children
Under school age 2.1
Drop out of school 22.9
Attending school 75
Educational level of the mother
lliterate 13.5
Primary School 56.3
Secondary school 21.9
High school 8.3
Educational level of the father
lliterate 4.2
Primary School 63.5
Secondary school 7.3
High school 25
Living Space
Rural 97.9
Urban 2.1
Having a Psychiatric Disorder
No 67.7
Yes 8228
Reasons for referral
Damage to property and person 71.9
Theft 12.5
Underage marriage 10.4
Other 52

When the reasons for referral of forensic cases were
examined, the most common reasons for referral were
“to determine whether the patient comprehends the
legal meaning and importance of the crime alleged
to have been committed and whether his/her ability
to direct his/her behaviors has developed” (n=66,
68%) and "to determine whether he/she can defend
himself/herself physically or mentally” (n=18, 18%).
79.2% (n=76) of the children were referred to us for the
first offense and 20.8% (n=20) were referred to us for
repeated offenses. When children who committed
repeated offenses were analyzed, it was found that
the fendency fto commit repeated offenses was
statistically higher among children living in separated
families and those with psychiatric disorders (These
data are shown in table 2,3.).

Table 2. Comparison of repeated offense rates according to family
status
Intact

Participant charac- Separated

on
teristics (N=96) Family Family P X2 /t*
Gender
Female n=14 n=12

Male n=53 =7 0.135 4.006N
Age 132+3.5 12.8+3.7 0.629 0,485*
Repeated Offense

Present n=50 n=8

Absent n=17 n=21 0.007 7.365N

AChi-square test was applied
* Student’s t-test was applied
Results with statistically significant differences are in bold.
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Table 3. Comparison of repeated offense rates according to
psychiatric comorbidity

.. _ Having a Not Having
f;gﬁ??ﬁlg :)OFOC Psychiatric a Psychiatric o] X2 [t*
Disorder Disorder
Gender
Female n=6 n=18
A

Male n=25 n=47 B2 1257
Age 12.5+3.2 13.8+34 0.212 1.256*
Repeated Offense

Present n=13 n=7

A
Absent n=18 n=58 s Ly

AChi-square test was applied
* Student's t-test was applied

Results with statistically significant differences are in bold.

Discussion

The study aimed to comprehensively examine the
sociodemographic and clinical characteristics of
pediatric cases referred to the Child and Adolescent
Psychiatry Outpatient Clinic of Selguk University, Faculty
of Medicine Hospital by judicial authorities. Although
the findings are largely consistent with previous
studies in this field, they include some differences and
unigue conftributions. As a result of the study, living in
a separated family and having a psychiatric disorder
were found as the factors that increased the likelihood
of repeated offenses.

ADHD was detected in 24.9% of the cases in the
study, and 16.7% of the cases had ID. These findings
are consistent with the results of Bilginer et al. (2020)
who reported that a large proportion of CDC had
a previous psychiatric diagnosis. The prevalence
of ADHD explains the difficulties these children
experience in impulse control and adaptation to
social norms. The relationship between ADHD and
criminal behavior has been widely documented in the
literature; it is known that individuals with ADHD are at
higher risk of being dragged into crime due to their
attention deficits and impulsivity (13). In this context, it
can be concluded that it may be in the best interest
of the children to conduct comprehensive psychiatric
examinations of CDC and to closely monitor children
with psychiatric diagnoses, especially in terms of the
risk of being dragged intfo crime.

When childrenwho have committedrepeated offenses
are examined more closely, it is also investigated
which factors may predispose them to reoffending.
In this context, it was determined that CDC living
in broken families were significantly more likely to
reoffend compared to children living in nuclear and/
or extended families. One of the factors affecting the
tendency of those living in broken families to reoffend
may be poor social support. Tunceroglu's (2015)
study shows that family disharmony increases the risk
of juvenile delinquency. Having a fragmented family
structure may cause children to not receive sufficient
emotional and social support, leading to an increase
in criminal behavior. In this sense, it may be important
to follow children who have been dragged into crime
once and live in a broken family more closely to
prevent them from being dragged into crime again.
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In the Child Protection Law published in the Official
Gazette in 2005, there are cautionary decisions
defined for CDCs. These cautionary decisions are of
great importance in closely monitoring CDCs and
providing them with the necessary support (12).

Another factor found to be significant in the study on
recidivism is having a psychiatric disorder. In our study,
it was found that individuals with psychiatric disorders
were significantly more likely to be dragged into
repeated offenses. Although this finding does not mean
that every child with a psychiatric diagnosis will be
dragged info crime, it has been concluded that it may
be appropriate to follow up children who have been
dragged into crime and have a psychiatric disorder in
order to prevent them from being dragged into crime
again and to evaluate them in terms of the measures
specified in the Child Protection Law (12). However,
longitudinal studies with a larger sample on this subject
are important to confirm the results emphasizes the
prevalence and the role of comorbidity. In particular,
it is known that neurodevelopmental disorders such as
ADHD and ID can negatively affect children’s social
adaptation skills and problem-solving abilities and
may predispose them to criminal behavior (14).

Limitations

Our study has some limitations. For example, sampling
from only one university hospital and the relatively
small sample size limit the generalizability of the results.
In addition, the retrospective collection of the data
used in our study may cause some information gaps.
Therefore, it is recommended that future studies be
conducted on larger sample groups and with different
methods.

Conclusion

As a result, this study may provide an opportunity
to comment on the fact that mental disorders are
present in a significant number of children referred by
judicial authorities and that family structure may have
a determining effect on being dragged into crime.
It emphasizes the importance of comprehensively
assessing and supporting the mental and social needs
of children involved in judicial processes. In order to
support the healthy development of children and
reduce the risk of children being dragged into crime,
effective cooperation between families, educational
institutions and judicial authorities should be ensured
in order to strengthen family relationships and increase
social support. These recommendations may show the
necessity of mulfidisciplinary and coordinated work in
terms of both preventing children from being dragged
info crime and preventing CDC from being dragged
info crime again. More multidisciplinary studies with
larger samples are important to confirm the results of
our study.

Ethical Approval: Ethics committee approval of the
study was obtained from Selcuk University, Faculty
of Medicine Local Ethics Committee with protocol
number 2024/103.
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