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Investigation of Gene Polymorphisms of Vaspin, Visfatin and Chemerin
in Diabetic Obese and Non-Diabetic Obese Patients

Diyabetik Obez ve Diyabetik Olmayan Obez Hastalarda Vaspin, Visfatin ve Kemerin Gen

Polimorfizimlerinin Incelenmesi

Fikret Kaan ORAN!
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ZEYBEK!

, Arezoo GHEYBI!
, Cem BASARAN*

ABSTRACT

Diabetes mellitus and obesity are very similar in terms of
pathogenesis and pathophysiology. Most obese patients have
adipose tissue dysfunction caused by genetic and environmental
factors. Adipose tissue is the source of adipokines secreted from
adipocytes. Vaspin (visceral adspose tissue-derived serine protease
inhibitor), Visfatin (pre-B cell enhancing factor) and Chemerin are
adipokines discovered in recent years. The study consists of 43
non-diabetic obese and 51 diabetic obese individuals. The PCR-
RFLP method and agarose gel electrophoresis techniques were
used to detect gene polymorphisms of Chemerin rs17173608,
Vaspin rs2236242 and Visfatin rs2110385 from DNA samples.
In our study, when diabetic obese and non-diabetic obese patient
groups were examined in terms of Vaspin gene polymorphism,
statistically significant results were obtained (22% — 7%,
p=0.048, respectively). The distribution of Chemerin or Visfatin
gene variants were not different in study groups (p>0.05). Our
results indicate that Chemerin rs17173608 and Visfatin rs2110385
gene polymorphisms were not risk factors for development of
diabetes in obese individuals, however, Vaspin rs2236242 gene
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polymorphism may be a contributory risk of development of
diabetes in obese individuals.

Keywords: Diabetes, Obesity, Vaspin, Chemerin, Visfatin,
Polymorphism

(0Y/

Diabetes mellitus (DM) ve obezite, patogenez ve patofizyoloji
acisindan ¢ok benzerdir. Obezite hastalarimin ¢ogunda, genetik ve
gevresel faktorlerin yol actigi adipoz doku fonksiyon bozuklugu
bulunur. Adipoz doku, adipositlerden salgilanan mediyatdrlerin
(adipokinler) kaynagi olup Vaspin (visceral adipose tissue—derived
serine protease inhibitor), Visfatin (pre-B cell enhancing faktor)
ve Kemerin son yillarda kesfedilen adipokinlerdir. Calismamiza
43 Diyabetik obez ve 51 Diyabetik olmayan obez hastalig1 tanisi
konulmus toplam 95 hasta dahil edilmistir. Hasta grubunun
10ml’lik kan Ornekleri EDTA’L tiiplere toplanmistir. DNA
orneklerinden Kemerin rs17173608, Vaspin rs2236242 ve Visfatin
rs2110385 polimorfizmlerini saptamak i¢in PCR-RFLP method
ve agaroz jel elektroforezi teknikleri kullanilmigtir. Caligma
grubumuz Vaspin gen polimorfizimi agisindan incelendiginde
istatistiksel olarak anlamli sonuglar tespit edilmis olup (sirasiyla
%22 — %7, p=0.048) Kemerin ve Visfatin gen varyantlarinin
dagilimi agisindan istatistiksel olarak anlamli bulunamamusitr
(p>0.05). Sonug olarak Kemerin rs17173608 ve Visfatin rs2110385
gen polimorfizmlerinin obez bireylerde diyabet gelisimi i¢in risk
faktorii olmadigini, ancak Vaspin rs2236242 gen polimorfizminin
obez bireylerde diyabet gelisimi acisindan bir risk faktorii
olabilecegi gosterilmistir.

Anahtar Kelimer: Diyabet, Obezite, Vaspin, Kemerin,
Visfatin, Polimorfizm

INTRODUCTION

In recent years, the prevalence of obesity has been
increasing rapidly around the world and poses amajor global
health problem. The incidence of obesity is increasing day
by day in our country, as in other countries of the world.

33
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Worldwide obesity has increased tripled since 1975 and
nearly 13% of the world’s adult individuals (11% of men
and 15% of women) were obese in 2016 [1]. According
to the preliminary study report of “Turkey Nutrition and
Health Survey-2010” conducted by Turkey Ministry of
Health, the prevalence of obesity in Turkey was found
20.5% in men, 41.0% in women and 30.3% in total [2].
Physical inactivity due to increasing sedentary life, genetic
and environmental factors, insulin resistance and adipose
tissue dysfunction are observed in most obese individuals
[3]. There are many diseases associated with obesity such
as Type 2 Diabetes Mellitus (T2DM), musculoskeletal
disorders, cardiovascular diseases, metabolic syndrome,
and some cancer [1]. Obesity, on the other hand, is one
of the most important risk factors in T2DM etiology.
T2DM is characterized inefficient insulin secretion from
langerhans beta cells in pancreatic islets that known as
insulin resistance [4]. The resulting decrease in glucose
uptake, mainly due to the reduced effect of insulin in target
tissues such as adipose tissue, skeletal muscle and liver
cells [5].

Adipose tissue is an endocrine organ and is responsible
for the secretion of cytokines called adipocytokines or
adipokines. These cytokines play important roles in
carbohydrate and fat metabolism in the regulation of the
hunger and satiety cycle. Adipokines are effective in the
development of insulin resistance associated with obesity
and also play a role in a wide variety of physiological
and pathological processes, including immunity and
inflammation, by showing endocrine, paracrine, autocrine
and juxtracrine effects [6]. Excess adipose tissue lead to
secretion of adipocytes and the development of chronic
inflammation in obese individuals. There is increased
expression of adhesion molecules along with adipokine-
induced chemokines stimulate macrophage secretion from
adipose tissue. Insulin resistance development because of
local inflammation [7]. Various pro-inflammatory peptides
secreted by macrophages of adipose tissue in obesity;
Tumor necrosis factor — o (TNF-a) and interleukin 6 (IL-
6) are evaluated as adipokine production [8]. These pro-
inflammatory adipokines contribute a lot to the “low-grade
inflammatory state” of obese cases and cause cardiovascular
complications and autoimmune inflammatory diseases.
In adipose tissue, also anti-inflammatory factors such
as interleukin 1-receptor antagonist (IL-1RA) and IL-10
are produced which are significantly increased in obese
patients [9]. Data from studies on mice suggest that this
endogenous antagonist exerts both central and peripheral

effects, thus increasing adipogenesis and leptin resistance.
Also, the ratio IL-1RA/IL-1 favors IL-1RA and is the best
IL-1RA inducer in interferon (IFN) — B WAT. In addition,
it cannot modulate leptin or adiponectin in IFN-B WAT
[8]. New ones are joining the adipokine family recently,
and the most known ones are leptin, adiponectin, resistin,
TNF-a,
protein, plasminogen activator inhibitor factor-1 and renin

interleukin-6, apelin, acylation stimulating
angiotensin system proteins. The adipokines discovered in
recent years are Vaspin (visceral adipose tissue — derived
serine protease inhibitor), Visfatin (pre-B cell enhancing
factor), and Chemerin [10]. Vaspin is a serine protease
inhibitor produced in visceral adipose tissue. It has been
suggested that Vaspin induction by adipose tissue may
create a compensatory mechanism in response to obesity
and inflammatory complications of obesity. Vaspin levels
were found to increase significantly in obese and insulin
resistant mice [11]. Vaspin can be considered as a new
link between obesity and associated metabolic disorders,
such as glucose intolerance [12]. Visfatin is an insulin-
mimicking adipokine discovered in liver, skeletal muscle
and bone marrow as a growth factor for B lymphocyte
precursors. Circulating Visfatin level is closely associated
with white adipocyte tissue accumulation. Visfatin mRNA
levels increase during adipocyte differentiation and
Visfatin synthesis is regulated by various factors such as
glucocorticoids, TNF, IL-6 and growth hormone [13].
Chemerin, also called retinoic acid receptor responsive
protein 2 (RARRES?2), is a new adipokine and its biological
functions are not yet clear. Chemerin is a protein secreted
by adipocytes and plays an autocrine / paracrine role in the
development and function of adipose tissue. Chemerin and
its major receptor Chemokine-like receptor 1 (CMKLR1)
are secreted in white adipose tissue and increase in obese
people and rodents [14,15].

The studies are needed to achieve success in the fight
against obesity, adipose tissue and the adipokines produced
by them must be well known. Moreover, we think that
the impaired adipokine production observed in obesity
contributes to diabetes pathogenesis. We believe that there
are differences in polymorphism in the adipokine genes in
the pathophysiology of these two diseases. Our aim was to
determine the differences in gene variations of adipose tissue
adipokines of Chemerin rs17173608, Vaspin rs2236242 and
Visfatin rs2110385 in diabetic obese and non-diabetic obese
patients.
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MATERIAL AND METHODS

Participants

In this study, two separate sample groups were
employed. The participants in the study were selected
from 43 non-diabetic obese patients and 51 diabetic obese
patients followed by Medicana Bahgelievler Hospital
Cardiovascular Surgery Clinic.

All participants in the study provided their written
consent prior to the study. Body Mass Index (BMI=kg/m?)
measurements of the patients were selected according to
the age-related obesity limit. The weight, height and body
composition measurements of the groups that were included
in the study were recorded. The biochemical parameters,
such as Aspartate Aminotransferase (AST), Alanine
Aminotransferase (ALT), Blood Urea Nitrogen (BUN),
keratin, platelet (PLT), sedimentation, urea, White Blood
Cell (WBC), HbAlc, Low Density Lipoprotein-Cholesterol
(LDL-Cholesterol), High Density Lipoprotein-Cholesterol
(HDL-Cholesterol), Very Low-Density Lipoprotein (VLDL)
were examined.

DNA isolation and PCR-RFLP

The genomic DNA was obtained by using salting-
out technique [16]. The polymorphic genotyping was
determined by using polymerase chain reaction (PCR),
restriction fragment length polymorphism (RFLP) and
Agarose Gel Electrophoresis Techniques as previously
reported [17,18,19]. The Chemerin, Vaspin and Visfatin
gene polymorphisms were performed by using Alul
endonuclease restriction enzyme.

Statistical Analysis

The SPSS 21.0 software was used for statistical
analysis. The statistical significance was accepted as
p<0.05. Evaluation of relative risk was determined by
calculating confidence intervals (CI) and odds ratio (OR).
Student’s t-test was used to determine the difference in
biochemical parameters as mean # standard deviation.
The Chi-Square (y°) and Fisher’s Exact test were used to
compare of genotypes distributions data as percentage (%)
and determine their effects on biochemical activity.

RESULTS

The present study includes 43 non-diabetes obese and 51
diabetes obese patients, and the study groups have a similar
distribution of sex (p > 0.05). The clinical data of the study
groups were shown in Table 1. The cases participating in the
study were evaluated in terms of biochemical and somatic
parameters, such as age, height, weight, BMI, HbAlc, LDL,
HDL, and low VLDL. Among these, it was determined that
age caused significant differences between diabetic and
non-diabetic groups (Table 1).

Table 1. Clinical data of diabetic and non-diabetic obese patient
groups

Non-Diabetic obese

Clinical par. (n=43) Diabetic obese (n=51) ' p value
Age 64.74+5.97 61.4749.38 0.013
BMI 31.60£3.32 31.93£3.27 0.687
LDL 118+44.59 120.85 £36.31 0.733
AST 28.16+17.55 31.67 £17.19 0.119
ALT 27.21+14.98 35.00 +27.06 0.133
BUN 20.86+9.97 20.14 £10.55 0.586
Creatinine | 1.67+4.7 1.10+1.15 0.969
PLT 271.8+66.01 272.08+61.95 0.983
ESR 36.60+22.24 32.61423.27 0.270
Urea 42.45+17.94 43.11£20.82 0.734
WBC 8.13£2.37 7.60+1.99 0.247
Weight 81.29+11.17 85.23+12.54 0.087
HDL 39.9249.44 38.17+£9.44 0.490
VLDL 48.88+45.37 38.79+9.44 0.642

The difference between the groups was analyzed with students t-test
and Chi square (x2) test. The bold values p<0.05 indicate statistical
significance (Mean + Standard Deviation).

The distribution of genotype of Chemerin, Vaspin and
Visfatin polymorphisms in the study groups was shown in
Table 2. In our study, which was conducted with diabetic
and non-diabetic obese individuals, Vaspin TT genotype
was found to be statistically significant between the two
groups (22% — 7%, p=0.048, respectively). However, no
significant differences were detected between the groups in
Chemerin and Visfatin gene polymorphism (p>0.05) (Table
2).
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Table 2. Genotypic distribution of Chemerin, Vaspin and Visfatin
polymorphisms in diabetic and non-diabetic obese patients

Non - Diabetic Diabetic obese

Genotypes obese (=43, %) (n=51, %) p value
Chemerin rs: 17173608

TT (w) 21 (49%) 20 (39%)

TA 17 (39%) 22 (43%) 0.46
AA 5 (12%) 9 (18%)

Vaspin rs: 2236242

GG(w) 19 (44%) 15 (29%)

GT 21 (49%) 25 (49%) 0.048"
TT 3 (7%) 11 (22%)

Visfatin rs: 2110385

TT (w) 12 (28%) 8 (16%)

TG 18 (42%) 19 (37%) 0,096
GG 13 (30%) 24 (47%)

The differences between the groups were analyzed with the Chi-Square
(X) test for values with percentage (%). The bold values p<0.05 indicate
statistical significance.

Moreover, the clinical parameters and possible diabetes
risk factors (age, AST, LDL and BMI) were also not associated
with homozygote mutation genotype Chemerin (p>0.05)
(Table 3). However, when evaluated in terms of age in the
study of homozygote mutation genotype in Vaspin and Visfatin
were found significant (p=0.032, OR:1.065, CI:1.005-1.128;
p=0.42, OR:1.061, CI: 1.002-1.124; respectively). Therefore,
the homozygote mutant polymorphism in Vaspin and Visfatin
accompanied by increased age might increase the diabetes
risk factor in obese patients (Table 3). On the other hand, AST,
LDL and BMI show no significant differences in Vaspin and
Visfatin homozygote mutation genotypes (p>0.05) (Table 3).

Table 3. The evaluation of Chemerin Vaspin and Visfatin
homozygote polymorphism genotypes in terms of diabetic risk
factors in diabetic obese and non-diabetic patient groups.

Genotypes and risk factors  OR 95% CI p value

Chemerin (44) 0.520 0.143-1.889 0.320
Age 1.052 0.995-1.112 0.07

BMI 0.985 0.865-1.122 0.820
LDL 1.001 0.990-1.012 0.892
AST 0.986 0.961-1.01 0.261
Vaspin (TT) 0.234 0.058-0.951 0.042
Age 1.065 1.005-1.128 0.032
BMI 1.008 0.880-1.115 0.910
LDL 1.002 0.991-1.013 0.753
AST 0.989 0.964-1.014 0.386
Visfatin (GG) 0.411 0.160-1.005 0.065
Age 1.061 1.002-1.124 0.042
BMI 1.020 0.889-1.70 0.782
LDL 1.002 0.991-1.014 0.664
AST 0.990 0.965-1.055 0.437

The differences between the groups were analyzed with Chi-Square (X°).
The bold values p<0.05 indicate statistical significance (Mean + Standard
Deviation).

DISCUSSION

Diabetes mellitus and obesity are very similar in
terms of pathogenesis and pathophysiology. Most obesity
patients have adipose tissue dysfunction caused by genetic
and environmental factors. Adipose tissue is the source of
adipokines secreted from adipocytes. In recent years, Vaspin,
Visfatin, Chemerin are ones of the important adipokines.

The differences in polymorphisms in adipokine genes are
thought to cause the pathophysiology of T2DM and obesity
[20]. In this study, Chemerin, Vaspin and Visfatin gene were
determined and the obtained findings were compared with
clinical parameters in diabetic obese and non-diabetic obese
patients.

Nora kI et al. (2006) reported that the Vaspin gene
expression was found statistically significant in T2DM
(p<0.0001) [21]. In the present study, statistically significant
results were obtained in Vaspin gene polymorphism between
the diabetic obese and non-diabetic obese patient groups
(22% — 7%, p=0.048, respectively). Previous studies
suggested the Vaspin gene might be an important marker in
development both obesity and impaired insulin resistance
[22,9]. Moreover, the Vaspin gene could be considered of
T2DM in obese individuals. Feng et al. conducted in the
study, the T2DM with obese patients, it was reported that
there was a statistically significant relationship between
serum HbAlc level and Vaspin level. In the same study,
it was reported that there was a significant relationship
between BMI and age in the control group [23]. In addition,
Francisca Lago et al. reported that the age and gender
regulate Vaspin gene expression and also Vaspin serum
levels are associated with biochemical parameters [6]. In
our study, we found statistically significant relationship
between homozygous mutation in the Vaspin gene and the
age parameter (p=0.032, OR:1.065, CI:1.005-1.128). The
presence of homozygous mutation in the Vaspin gene risk
of developing diabetes increases with age factor. However,
there was no significant difference between Vaspin gene
and genders in our study. On the other hand, Byung Son
Youn et al. reported that the Vaspin serum level showed
differences according to gender. It was observed that Vaspin
serum levels in women increased approximately 2.5-fold
compared to men [22].

In the literature, the results of studies examining
the relationship between diabetic obese and Chemerin
gene polymorphism are inadequate. Therefore, we have
examined Chemerin gene polymorphism in study groups.
Chemerin secreted from white adipose tissue is a signal
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molecule with a variety of paracrine and autocrine effects
and a new adipokine that regulated adipogenesis, metabolic
homeostasis, glucose metabolism, inflammation, and many
physiological processes in the cell. Weigert et al. showed
that Chemerin serum level was similar in T2DM and obese
individuals but was significantly increased in both cohorts
compared to healthy individuals [24]. In the present study,
we found no significant association between Chemerin gene
polymorphism and study groups (p>0.05). In addition, the
presence of homozygous mutation in Chemerin gene was
not found to be statistically significant when examined in
terms of somatic and biochemical parameters (such as age,
BMI, LDL and AST).

The third step of our study is to examine the Visfatin
gene polymorphism in study groups. The Visfatin are
essentially produced by macrophages and play a major
role in regulation of glucose transport and triacylglycerol
(TAG) synthesis and was thus originally proposed to be
insulin mimetic. In addition, Visfatin is recognized as a
new proinflammatory adipocytokine and presumed to play
an important role in inflammatory process of T2DM [25].
Sreedharan et. al. reported that the Visfatin serum levels
were significantly higher in diabetic patients compared with
nondiabetic group (11.4 £5.9 — 9.8 £ 4.3 ng/mL, p=.008).
Moreover, within the non-diabetic group, the Visfatin
serum levels were significantly higher in obese individual
compared with non-obese individual (10.4 + 4.7 — 9.0 +
3.8 ng/mL, p=.048) and the significance was maintained in
terms of age and sex (OR:1.086; CI:1.003-1.176; p=.042)
[26].

In our study, a statistically significant difference could
not be found between diabetic obese and non-diabetic
obese patients in regards of Visfatin gene polymorphism.
However, in our study, we can say that the development of
homozygous mutation in the Visfatin gene is statistically
significant in terms of age parameter and the risk of
diabetes may be higher in obese cases as the age gets older
(p<0.042). In our study, statistically significant results were
not obtained in terms of biochemical parameters in the
presence of homozygous mutation in the Visfatin gene.

Consequently, the statistically significant results were
found in terms of Vaspin gene polymorphism in diabetic
obese and non-diabetic obese patient groups. Accordingly,
the combined effect of increasing age in obese individuals
and the presence of homozygous mutations in the Vaspin
gene may be a contributory risk of development of diabetes
in obese individuals. Our other two genes, Chemerin and

Visfatin gene polymorphism, were not statistically significant
difference between the groups resulting from low number of
patients. The main problem of our study is that the genes and
biochemical values are not statistically significant due to
small number of patients. As a result, in order to understand
the relationship between the development of T2DM in obese
patients, Chemerin rs17173608, Vaspin rs2236242 and
Visfatin rs2110385 polymorphisms should be developed in
larger groups and with broader clinical data. We think that it
will contribute to the literature as it constitutes the first data
analyzed in terms of diabetes development among obese
patients in Turkish society.
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Changes in the Sleep Quality and Physical Activity Habits of
Vocational School Students During the Covid-19

Covid-19 Pandemi Siirecinde Saglik Hizmetleri Meslek Yiiksekokulu Ogrencilerinin Uyku
Kalitesi ve Fiziksel Aktivite Aligkanliklarindaki Degisiklikler

Orkide PALABIYIK'"*, Nurcan ERDOGAN KURTARAN!

ABSTRACT

Aims: Due to the COVID-19 pandemic, a decision to
implement distance education became effective in Turkey as of
March 22, 2020. The present study aims to investigate the changes
in the sleep quality and physical activity habits of university
students during distance education.

Material and Methods: A total of 634 students from Trakya
University Health Services Vocational School, consisting of 463
females and 171 males, participated in the study. The Pittsburgh
Sleep Quality Index (PSQI) and the International Physical Activity
Short Form (IPAQ-SF) were applied online to evaluate the sleep
quality, physical activity levels and sedentary behavior of the
participants.

Results: A significant increase was observed in PSQI scores
under the restrictions introduced during the COVID-19 pandemic
compared to the pre-pandemic period (p<0.001). Subjective sleep
quality score was found to be higher in females than in males
(p<0.001). However, a significant decrease in IPAQ-SF scores was
noted in both genders during the COVID-19 pandemic compared
to before the pandemic (p<0.001). Mean daily sitting time was
found to increase from 7.5 (4.5-10.5) hours before the pandemic to
12 (7.5-16.5) hours during the pandemic.

Conclusion: Students’ sleep quality and physical activity
habits were negatively affected during the COVID-19 pandemic.
In this regard, awareness-raising activities and training should be
organized and implemented to improve sleep quality, increase

Orkide PALABIYIK ()

Trakya University Health Services Vocational College, Electronorophysiology
Program, Balkan Campus 22030 Edirne TURKEY.

e-mail: orkide 69@hotmail.com

! Trakya University Health Services Vocational College, Electronorophysiology
Program. and Doctoral student.

2 Trakya University Faculty of Medicine, Biostatistics and Medical Informatics
Department and Associate professor.

Gelig Tarihi - Received:  02.06.2021
Kabul Tarihi - Accepted: 18.08.2021

, Selcuk KORKMAZ?

physical activity and reduce sedentary behavior in students
during the repeated lockdowns. Furthermore, the use of mobile
applications with social networking features
technologies that support this purpose may help raise awareness
and increase motivation for physical activity.

Keywords: COVID-19, IPAQ-SF, PSQIL, physical activity,
sleep, sedentary living.

or wearable

(0Y/

Amag: COVID-19 salgmi nedeniyle, 22 Mart 2020 itibariyle
Tiirkiye’de uzaktan egitim uygulama karari yiriirliige girdi. Bu
calisma, uzaktan egitim sirasinda iiniversite 6grencilerinin uyku
kalitesi ve fiziksel aktivite aligkanliklarindaki degisiklikleri
incelemeyi amaglamaktadir.

Gereg¢ ve Yontemler: Calismaya Trakya Universitesi Saglik
Hizmetleri Meslek Yiiksekokulu’'ndan 463 kiz ve 171 erkek
olmak iizere toplam 634 Ogrenci katildi. Katilimeilarin uyku
kalitesi, fiziksel aktivite diizeyleri ve hareketsiz davraniglarini
degerlendirmek igin Pittsburgh Uyku Kalitesi Indeksi (PSQI) ve
Uluslararas1 Fiziksel Aktivite Kisa Formu (IPAQ-SF) cevrimici
olarak uygulandi.

Bulgular: COVID-19 pandemisi sirasinda  getirilen
kisitlamalar kapsaminda PSQI skorlarinda pandemi Oncesi
doneme gore anlamli artig gézlendi (p <0,001). Oznel uyku kalitesi
puani kadinlarda erkeklere gore daha yiiksek bulundu (p <0,001).
Bununla birlikte, COVID-19 pandemisi sirasinda her iki cinsiyette
de pandemi Oncesine kiyasla IPAQ-SF puanlarinda anlamli bir
diistis kaydedildi (p <0.001). Ortalama giinlilk oturma siiresinin
pandemiden onceki 7,5 (4,5-10,5) saatten pandemi sirasinda 12
(7,5-16,5) saate yiikseldigi goriildii.

Sonug¢: COVID 19 salgim siirecinde 6grencilerin uyku kalitesi
ve fiziksel aktivite aligkanliklart olumsuz etkilendi. Bu baglamda,
ogrencilerde uyku kalitesinin iyilestirilmesi, fiziksel aktivitenin
artirilmas1 ve tekrarlanan kisitlamalar sirasinda hareketsizlik
davraniginin azaltilmasi i¢in farkindalik artirict faaliyetler ve
egitimler diizenlenmeli ve uygulanmalidir. Bu amaci destekleyen
sosyal ag oOzellikleri veya giyilebilir teknolojilere sahip mobil
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uygulamalarin kullanilmasi, fiziksel aktivite i¢in farkindaligin ve
motivasyonun artmasina yardimei olabilir.

Anahtar Kelimeler: COVID-19, IPAQ-SF, PSQI, fiziksel
aktivite, uyku, hareketsiz yasam.

INTRODUCTION

Coronavirus Disease 19 (COVID-19) pandemic is
currently a major global health issue. The World Health
Organization (WHO) declared COVID-19 a pandemic on
March 11, 2020 (1). The rapid spread of the pandemic,
threatening all countries affected and the global economy,
led to various measures and practices across the globe.
Similar actions have been taken in Turkey in order to
minimize the spread of the COVID-19 outbreak. With the
decisions taken on March 22, 2020, a lockdown until June
25, 2020 has been imposed on individuals aged 65 years or
above and those under the age of 20 years.

Following healthcare services, education is one of the
fields most affected by the pandemic. The Presidency of
the Council of Higher Education announced new decisions
to ensure that education and training processes continue
in universities without interruption as much as possible
given the circumstances. As a result of these decisions, a
compulsory break in education came into effect, during
which distance learning was initiated for theoretical courses
from March 26, 2020 to the end of the spring semester.

Distance education was started for the same period at
Trakya University Health Services Vocational School.
During the period when the aforementioned lockdown
was in effect and voluntary quarantine was encouraged,
a significant change may occur in the sleep timing and
duration as the time spent on online platforms increased
quantitatively among distance education students. When
the negative effects of social isolation in young adults are
examined, it is seen that this effect leads to a decrease in
physical activity and unhealthy eating habits (2, 3). Such a
situation also results in reduced exposure to natural light and
an increased exposure to artificial lighting. This may alter an
individual’s intrinsic rthythm, disrupting interrelated aspects
such as appetite, mood, energy levels, and sleeping hours (4,
5). Good sleep quality and adequate sleep duration improve
quality of life by increasing the physical performance of
an individual as well as the mental performance, such as
attention, perception and learning (6, 7). Insufficient sleep
or sleep that is sufficient in duration but of poor quality
causes daytime sleepiness, slow perception and increased
levels of distraction (8). Daytime sleepiness may have an

unfavorable effect on academic success and performance in
students (9).

Physical activity is defined as all bodily movements
(routine daily activities such as housework, shopping, etc.)
that result in energy expenditure (10-12). Curfews and
strict measures taken in order to control the spread of the
pandemic continue to be applied meticulously, despite the
resulting decrease in physical activity levels of students, the
associated inactive state in terms of daily routine and the
increasing risk factors for non-communicable diseases.

In this study, we aimed to investigate the changes in
the sleep quality and physical activity habits of students
from Trakya University Health Services Vocational School,
which switched to distance education in line with the strict
measures introduced in Turkey in order to control the
COVID-19 pandemic.

MATERIAL AND METHODS

The population of the study consisted of 1400 registered
students. A total of 634 university students (463 female,
171 male) aged 18-35 years (20.2+1.88 years) participated
in this study. All participants were students of Trakya
University Health Services Vocational School living in
Turkey. All participants were assured confidentiality. The
students whose responses were evaluated filled in the form
completely. Individuals with orthopedic or neurological
conditions interfering with physical activity and those with
congenital musculoskeletal deformities were excluded from
the study.

Study Design: This descriptive, cross-sectional study
was conducted between 01 June 2020 and 20 June 2020
when a lockdown was in effect. Trakya University granted
ethics approval for the study (TUTF-BAEK 2020/209).
At the beginning of the survey, participants were asked
whether they had voluntary consent. Participants who did
not give voluntary consent could not proceed to the steps
with other questions in the questionnaire. The design was
created in such a way that all questions must be answered
in the questionnaire. The questionnaire was distributed to
the participants via Whatsapp groups. Only one answer was
accepted from each student. All participants were informed
about the study and provided their informed consent prior to
participation. An online questionnaire survey was conducted
among students from Trakya University Health Services
Vocational School. All participants were informed about the
study and informed consent was obtained. The Pittsburgh
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Sleep Quality Index (PSQI) and the International Physical
Activity Short Form (IPAQ-SF) were applied online to
evaluate the sleep quality, physical activity levels, and
sedentary behavior of all participants. Both questionnaires
were completed twice, including assessments before and
during the COVID-19 pandemic.

Measures

Demographics Form And Other Questions: Participants’
age, gender, educational status, height, and weight were
evaluated with the form created by the researchers.

Anxiety levels related to COVID-19 were questioned
between 0-10 points (0: Anxiety level did not change
compared to before, 10: Anxiety level increased a lot).

Psychological impacts related to covid-19 also inquired
with Likert type scale (none,....,too much)

Sleep quality: The Pittsburgh sleep quality index (PSQI)
was used to assess sleep quality (13). The Turkish validity
and reliability study of PSQI was performed by Agargiin
et al. Cronbach’s alpha internal consistency coefficient was
found to be 0.80 (14). The study assessed the quality of
sleep across seven subscales over the past month: subjective
sleep quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleep medication, and
daytime drowsiness. Options for answers range from good
to bad, with scores from 0 to 3. PSQI uses a cut-off score
of 5 points for the different categories of sleep quality. The
sum of the scores based on the answers to the components
in the questionnaire produces results in the range of 0-24
points (0-5 points: healthy sleep, 6-10 points: poor sleep,
>10: severe sleep problem). People with a score above 10
are considered to have advanced sleep problems. Cronbach’s
alpha statistics for during COVID 19 and before COVID 19
PSQI scales were 0.88 and 0.83 respectively.

Physical activity levels: The International Physical
Activity Questionnaire Short Form (IPAQ-SF) was used to
assess physical activity strength, including vigorous activity,
moderate activity and walking, as well as daily sitting
time. IPAQ-SF consists of seven self-reported questions,
requiring a memory of physical activity in the past week.
The questionnaire is used to determine the physical activity
levels of adults aged 15-69 years. IPAQ-SF applies a
criterion that a given physical activity is performed for no
less than 10 minutes at a time. Physical activity is assessed in
4 intensity levels: a) vigorous physical activity, b) moderate
physical activity, c) walking and d) sitting. In addition,

participants were asked whether there was a change in body
weight during the COVID 19 process. A score is obtained
by multiplying the minute, day, and metabolic equivalent
(MET) unit value. The calculation in the study was as
follows: 8 METs for vigorous physical activity, 4 METs
for moderate activity and 3.3 MET for walking. Physical
activity levels were classified as physically inactive (<600
MET-min/week), low physical activity (600-3000 MET-
min/week), and adequate physical activity (>3000 MET-
min/week) (15). Cronbach’s alpha statistics for last seven
days and before COVID 19 IPAQ-SF scales were 0.70 and
0.65 respectively.

Statistical analysis: The Shapiro-Wilk’s test was used
to check normality assumption. For two independent
groups; Student’s t test was used for normally distributed
numerical variables, whereas Mann-Whitney U test was
used for non-normally distributed numerical variables.
For two dependent groups; paired samples t test was used
for normally distributed numerical variables, whereas
Wilcoxon test was used for non-normally distributed
numerical variables. Descriptive statistics were expressed
as mean and standard deviation for normally distributed
numerical variables, and median and 25th-75th percentiles
for non-normally distributed numerical variables. A p
value less than 0.05 considered as statistically significant.
All statistical analyses were conducted using R software
version 4-0.3 and TURCOSA (Turcosa Analytics Ltd. Co,
www.turcosa.com.tr) statistical software.

RESULTS

Demographic data: A total of 634 participants (463
female, 171 male, mean age=20.2+1.88 years) were
summarized in Table 1. The incidence of chronic disease
was found to be higher in female than boys (p=0.015).

Evaluation of Sleep Quality: The PSQI results and its
components were summarized in Table 2. The PSQI results
before and during COVID-19 suggested that the sleep
quality of the students deteriorated during the pandemic
(before COVID-19: 5.02+2.45 vs during COVID-19:
6.48+3.04, p<0.001, figure 1-A). Similar deteriorations
observed for subjective sleep quality, sleep latency, sleep
disturbance and daytime dysfunction COVID-19 pandemic.
Furthermore, sleep duration and sleep efficiency scores
significantly decreased during COVID-19. Although there
was a slight increase in the use of sleep medication during
COVID-19, the difference was not significant compared
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to before COVID-19. Overall PSQI score found to be
significantly higher in females compared to males during
the COVID-19 pandemic (p<0.001, figure 1-B). Subjective
sleep quality score found to be significantly higher in
females compared to males during COVID-19 (p<0.001).
However, no significant difference found between gender
groups in terms of subjective sleep quality score before
COVID-19 pandemic. On the other hand, subjective
sleep quality score significantly increased during the
COVID-19 pandemic in females compared to males
(p<0.001). Sleep latency score found to be significantly
higher in females compared to males during COVID-19
(p<0.001). In addition, sleep latency score significantly
increased during the COVID-19 pandemic in females
compared to males (p<0.001). Sleep disturbance score
found to be significantly higher in females compared to
males during COVID-19 (p<0.001). Daytime dysfunction
score found to be significantly higher in females compared
to males during COVID-19 (p=0.002). Similarly, daytime
dysfunction score was significantly higher in females
compared to males before COVID-19 (p=0.013).

Table 1. Demographic and psychological results
Gender
Male (n=171) = Female (n=463) p — value

Age (years) 20.41£1.94 20.13+1.86 0.092
Chronic disease (yes) 4 (2.34%) 35 (7.56%) 0.015°
How psychologically
affected you are due
to COVID-19
Not at all 33 (19.30%) 15 (3.24%) <0.001"
Slightly 61 (35.67%) 114 (24.62%)
Moderately 46 (26.90%) 181 (39.09%)
Considerably 19 (11.11%) 96 (20.73%)
Extremely 12 (7.02%) 57 (12.31%)
Anxiety level 4 (1-7) 5 (4-8) <0.001"

Descriptives are expressed as meandstandard deviation, median (25"
percentile 75" percentile) and frequency (percent). *Statistically significant
at p<0.05.

International Physical Activity Questionnaires
(IPAQ-SF): TPAQ-SF score expressed as metabolic
equivalent minutes per week (MET-min/week) was used
as a general indicator of physical activity. We summarized
results in Table 3. We found that overall IPAQ-SF score
significantly decreased during COVID-19 compared to
before COVID-19 (p<0.00, Figure 2-A). In addition,
Vigorous physical activity, Intermediate physical
activity, Walking Activity decreased significantly during
COVID-19 compared to before COVID-19 (p<0.001,

p=0.002, p=0.018 and p<0.001 respectively). Furthermore,
a significant increase in sitting time was observed
among students during COVID-19 compared to before
COVID-19 (p<0.001), which is one of the indications of
sedentary behavior. We compared also IPAQ-SF score
and its components between gender groups. Overall
IPAQ-SF score found to be higher in males compared to
females in the last 7 days, however this difference was
not statistically significant (p=0.096). On the other hand,
overall IPAQ-SF score was significantly higher in males
compared to females before COVID-19 (p=0.002, figure
2-B). Only, walking activity score was significantly
higher in males compared to females during COVID-19
(p<0.001). Moreover, it was observed that walking activity
score dramatically decreased in females compared to males

(p=0.021) during COVID-19.
A . B

.
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Before COVID-19
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Figure 1. A) Overall PSQI score during and before COVID-19
B) Overall PSQI score during and before COVID-19 based on
genders. PSQI, the Pittsburgh Sleep Quality Index.
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Figure 2. A) Overall IPAQ-SF score for last 7-day and before
COVID-19. B) Overall IPAQ-SF score for last 7-day and before
COVID-19 based on genders. IPAQ-SF, The International

Physical Activity Questionnaire.
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Table 2. Comparison of PSQI score and its components during, before and between during and before the COVID-19 pandemic based on

During COVID-19

Total

6.48+3.04
$8Q 1.78+0.82
SL 1.5120.95
Sbu 0.36£0.78
SE 0.38:0.81
SDi 1.3240.68
Usm 0.09+0.47
Db 1.04+0.98

Before COVID-19

5.0242.45

1.1440.66

1.00+0.80

0.47£0.77

0.5440.93

1.04+0.52

0.06+0.37

0.78+0.88

genders

p-value

<0.001"

<0.001"

<0.001"

0.003"

<0.001"

<0.001"

0.077

<0.001"

Male
5.6843.32
n=166

1.54+0.84
n=171

1.24+1.62
n=171

0.46+0.83
n=171

0.4140.82
n=166

1.10+0.66
n=171

0.05£0.32
n=171

0.84+0.95
n=171

During COVID-19

Female
6.83+2.90
n=452

1.87+0.79
n=463

1.62+0.90
n=460

0.33+0.76
n=463

0.38+0.81
n=455

1.40+0.67
n=463

0.11+0.52
n=463

1.12+0.98
n=463

p-value

<0.001"

<0.001"

<0.001"

0.052

0.669

<0.001"

0.164

0.002"

Total, PSQL, score;SSQ, Subjective sleep quality; SL, Sleep latency; SDu, Sleep duration; SE, Sleep efficiency, SDi, Sleep disturbance; USM, Use of sleep
medication; DD, Daytime dysfunction. Descriptives are expressed as meantstandard deviation. *Statistically significant at p<0.05.

Table 3. Comparison of IPAQ-SF score and its components during, before and between during and before the COVID-19 pandemic
based on genders

Before

Last 7 days COVID-19

Total  317.50 (45-862) 900.75
(327.38-1710.50)

VPA 1120 (720- 1440
1920) (720-2880)

MPA 360 (180-640) 420
(180-800)

WA 396 (148.5-594) 693
(462-1386)

ST 12 7.5
(75-16.5) (4.5-10.5)

p-value
Male

<0.001" 448.50

(51.75-1218.25)

n=141
0.002° 1680

(640-2400)

n=46
0.018" 480

(171-780)

n=48
<0.001" 445.50

(198-792)

n=101
<0.001" 12

(15-15)

n=148

Last 7 days

Female

308.10

(52.50-834)

n=439
1120

(720-1600)

n=67
360

(240-600)

n=139
297

(132-495)

n=284
12
(8.3-18)
n=413

p-value

0.096

(474-2651.50)

0.084

(680-2880)

0.418

(224-1200)

<0.001"

(462-1386)

0.288

Male

1387.50

n=145
1920

n=69
600

n=69
742.5

n=115

7.5
(4.5-10.5)
n=152

Before COVID-19

Female

860.75
(324.5-1642.5)
n=436
1120
(720-2400)
n=80
480
(240-720)
n=155
693
(396-1386)
n=364
7.5

(4.5-10.5)
n=403

p-value

0.002°

0.087

0.065

0.331

0.848

Total, IPAQ-SF score (n=546); VPA, Vigorous PA (n=70); MPA, Moderate PA (n=121); WA, Walking Activity (n=343); SA, Sitting time, min. (n=545).
Descriptives are expressed as median (25" percentile — 75" percentile). "Statistically significant at p<0.05.
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DISCUSSION

The present study was planned to investigate the changes
in the sleep quality and physical activity habits of Trakya
University Health Services Vocational School students
during the COVID-19 pandemic. The most important
findings of the study show that the lockdown applied
within the scope of measures to combat the COVID-19
pandemic have caused negative effects on the sleeping and
physical activity habits of university students in Turkey.
This study collected data on demographics, sleep quality,
physical activity and sedentary behavior habits. In this
section, we discuss the limitations of our study, present
the interpretations of the main findings, and share our
recommendations for future policies and practices.

Adequate sleep and proper rest are considered among
the main factors that improve physiological health and
academic success in university students. Sleep deprivation
is known to increase daytime sleepiness and inattentive
behavior (16, 17). The advances in technology and the
widespread use of smartphones have led to technology
addiction among young adults. This increase is known to
affect the quality and duration of sleep in students who
keep their smartphones or computers nearby at bedtime (18,
19). Artificial lights, including those emitted by television
screens, mobile phones and computers, suppress melatonin
secretion, causing delayed sleeping hours (20, 21). Sleep
disturbance and resulting outcomes during the day have
negative effects on daily activities of the individual, and also
represent an obstacle for an overall healthy lifestyle (22-24).
These studies show that a considerable portion of university
students experienced sleep disturbance even before the
COVID-19 pandemic. The results of the present study
showed that the restrictions and lockdown implemented
due to the pandemic increased sleep disturbance among
students.

With the restrictions introduced during the pandemic,
students started spending more time at home, which led
to sleeping at later hours as well as spending more time
on smartphones, computers, video games, etc. at bedtime
(25). Sleep quality appears to have deteriorated due to these
unfavorable habits during the pandemic. In this study, we
observed negative effects of the COVID-19 pandemic on
subjective sleep quality, sleep duration, efficiency and
effectiveness of the participating students. Foreign studies
conducted during the COVID-19 pandemic support our
findings (25, 26). However, when we compared the two
genders in terms of the PSQI score, subjective sleep quality,

sleep duration and daytime dysfunction, we found a greater
effect in females compared to males. When the anxiety
levels were compared, higher levels of anxiety were noted
in females. Taken together, these findings suggest that the
disturbed sleep quality reported by female students may be
related to the increased level of anxiety in this group.

Habits of sleeping late and using the bed for purposes
other than sleeping (eating, computer games, use of digital
media, etc.) can lead to significant problems in the long
term. Measures to be taken for such behavior may prevent
further problems. Changing the habit of sleeping late at
night is the most important measure in this context. In order
to achieve this, one may keep record of when they go to
sleep and wake up. Soothing activities may be planned for
the 30 minutes before going to sleep, avoiding the use of
technological devices in bed and at bedtime. By planning
daytime activities, the individual can limit the time they
remain inactive during the day. Using programs and
applications developed for this purpose is another method
to use time efficiently and increase overall motivation.

Physical activity and exercise have undisputed
positive effects on non-communicable diseases (27, 28).
Unfortunately, modern lifestyle encourages individuals
to be physically inactive and leads to sedentary behavior.
Such negative behavior is further exacerbated by quarantine
measures, lockdown and curfews, which aim to reduce the

spread of the COVID-19 virus.

The results of the present study show that all participants
have experienced a significant decrease in their physical
activity during the COVID-19 pandemic compared to the
pre-pandemic period, with an increased duration of physical
inactivity. It has been previously predicted that the COVID-
19-related restrictions would reduce physical activity (29).
The measures taken and restrictions introduced in Turkey
as well as in other countries due to the pandemic have
radically changed daily habits of students, leading to an
unfavorable impact on physical activity levels in particular.
All participants in the study had a significant decrease in
their IPAQ-SF scores and a significant increase in physical
inactivity compared to the pre-pandemic period. Mean
sitting time, which was 7.5 (4.5-10.5) hours/day before
the COVID-19 pandemic, increased up to 12 (7.5-16.5)
hours/day during the pandemic. A similar increase in sitting
time was also observed in a study conducted with medical
faculty students in Italy. Increased sitting times of up to
10 [8-12] hours were reported, even in participants with
higher physical activity levels (25). University students
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are at risk of sedentary behavior and low levels of physical
activity in the long-term due to distance education practices
(30). Low levels of physical activity not only deprive
the individual of the positive effects of exercise, but also
represent an open invitation to several health conditions
and diseases. Physical inactivity is recognized as a major
health problem worldwide. “Low fitness level” has been
determined as the leading factor increasing the risk of all-
cause mortality. Currently, we may not be aware of the
harmful effects of physical inactivity; however, when these
curfews and lockdowns are lifted and our lives return to the
normal routine, especially university students may be at an
increased risk of several potential disorders associated with
prolonged physical inactivity (e.g. obesity, atherosclerosis,
hypertension, type II diabetes, osteoporosis, heart failure,
skeletal muscle atrophy, respiratory system diseases,
reduced gastrointestinal motility, etc.).

Previous epidemiological studies have demonstrated that
high levels of physical activity and exercise can mitigate the
harmful effects of sedentary behavior (25, 31). Following
the current recommendations concerning physical activity
can be a good lifestyle modification for students with low
activity levels (27, 32). Adopting behavioral patterns to
shorten daily sitting time (e.g. standing when attending
online classes instead of sitting or walking when making
phone calls, etc.) would also be very useful for such students
(33). One should bear in mind that there are exercise
models that contribute to improving physiological health
and thus quality of life in all age groups and in all kinds
of health problems. Low-to-medium intensity, high-volume
resistance exercise that can be easily practiced in home
setting is known to have positive effects, especially when
combined with a 15-25% reduction in daily energy intake.
This combined regimen appears to be ideal to maintain
neuromuscular, metabolic, and cardiovascular health.

The findings of this study should be interpreted
considering several limitations. First, determining the
quality of sleep and physical activity based on students’
self-reports is less reliable than device-based measurements
and may have caused these parameters to be under — or
overestimated. Second, the IPAQ-SF questionnaire does not
distinguish prolonged from intermittent sedentary time.

CONCLUSION

University students tend to sleep late at night, adopt
sedentary behavior, and have low physical activity levels.

Curfews and lockdowns introduced due to the COVID-19
pandemic may worsen this tendency. The results of the
present study show that the sleep quality and physical
activity levels of students from Trakya University Vocational
School have been negatively affected during the COVID-19
pandemic. Sleep latency score and subjective sleep quality
found to be significantly higher in females compared to
males during the COVID-19 pandemic (p<0.001, p=0.005,
respectively). Our data will help raise awareness to improve
sleep quality, increase physical activity, and shorten sitting
time among university students. The data obtained in this
study will contribute to the literature for the near future,
which seems uncertain for the time being. Public health
training programs and awareness training for schools aimed
at increasing sleep quality and physical activity can be
organized to improve these parameters.

Ethics Statement

Trakya University granted ethics approval for the
study (TUTF-BAEK 2020/209). Written informed consent
was obtained from all participants for publishing of any
potentially identifiable images or data included in this
article. Our online survey was conducted between 01-20
June 2020 when a lockdown was imposed on individuals
under the age of 20 years. Participants were asked to
answer a “yes-no question” to confirm their willingness to
participate in the study on a voluntary basis. Once a positive
answer was given to the question, participants were asked
to complete the form that contained the sleep quality and
physical activity scales.

Highlights key points

. Among the health services vocational school
students participating in the study, females appeared to be
psychologically affected by the COVID-19 pandemic to a
further extent compared to males.

. A decrease was observed in the sleep quality of
all participating students during the restrictions. The decline
was higher in females compared to males.

. Walking activities of the students decreased while
their sitting time increased during the restrictions. Weight
gains were observed in 72% of the participants.

. Encouraging the use of mobile applications with
social networking features and wearable technologies that
aid in increasing physical activity and improving sleep
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quality may increase motivation by raising awareness

among students.
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Amag: Ulkemizde bir halk saglig1 problemi olan hipoparatiroidi
hastaliginin tek kiiratif tedavi secenegi olan paratiroit nakli
konusunda giincel farkindaligin nakil bekleme siiresi agisindan
durumu degerlendirilmistir. Sunulan ¢aligmanin amaci iatrojenik,
idiyopatik veya otoimmiin sebeplerle hipoparatiroidi tanis1 almis
ve paratiroit nakli i¢in donor bekleme listesine bagvuran hastalarin,
nakil bekleme siirelerinin degerlendirilmesidir.

Gere¢ ve Yontemler: Degerlendirilen veriler, Aralik 2013
ve Haziran 2021 tarihleri arasinda Bezmialem Vakif Universitesi
Hastanesine gelen ve Endokrinoloji, Nefroloji ve Genel Cerrahi
polikliniklerine  basvuran retrospektif
toplanmuistir.
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Bulgular: Calismada  degerlendirmeye alman 319
hipoparatiroidili hastanin paratiroit nakli olabilmek icin uygun
bir dondrii ortalama bekleme siiresi 3 yil 6 ay 12 giin oldugu
gozlenmistir. Bekleyen listesindeki bireylerin %70,9’una heniiz
nakil islemi gergeklestirilmemistir. Hipoparatiroidi hastalarinin,
tedavi secenegi olarak paratiroit nakli uygulamasmdan haberdar
olmadan gecirdigi siire ise 5 y1l 1 ay ve 2 giin olarak hesaplanmistir.

Tartisma: Hipoparatiroidi  hastalart  agisindan, dondr
bekleyerek gegirilen siirenin ilk defa bildirildigi bu ¢alismada;
tan1 aldiktan sonra yaklagtk 8 yil gibi bir siire bekledigi
gozlenmistir. Psikososyal anlamda, bir halk saglig1 problemi olan
Hipoparatiroidinin nakil siireglerinde ge¢irilen siire agisindan hem
hastalarin hem de ilgili saglik ¢alisanlarinin bilinglendirilmesinin
gerekliligi ortaya konulmustur.

Anahtar  Kelimeler: Paratiroit,
Hipoparatiroidi, Bekleyen Listesi

Paratiroit ~ Nakli,

ABSTRACT

Objective: Our aim is to define the current state of awareness
about parathyroid transplantation, which is a serious public health
problem in our country. The only curative treatment option for
hypoparathyroidism is parathyroid transplantation. Our aim is to
evaluate the waiting duration of hypoparathyroidism patients (due
to iatrogenic, idiopathic, or autoimmune causes) for a suitable
donor.

Material and Methods: The evaluated data were collected
retrospectively from the patients who presented in the
Endocrinology, Nephrology, and General Surgery outpatient
clinics at Bezmialem Vakif University Hospital between December
2013 and June 2021.

Results: Retrospective assessment of 319 hypoparathyroidism
patients showed that the average donor waiting duration for
parathyroid transplantation is 3 years, 6 months, and 12 days.
Currently, 70.9% of the individuals on the waiting list have not
been transplanted yet. The time spent by patients after being
diagnosed with hypoparathyroidism and without being aware of
parathyroid transplantation as a treatment option was determined
as 5 years, 1 month, and 2 days.
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Conclusions: The duration of parathyroid transplantation
waiting lists for hypoparathyroidism patients were reported
for the first time. It has been observed that there is a particular
waiting duration of almost 8 years after the diagnosis. It is psycho-
sociologically important, for both patients and related health
professionals, to raise awareness about this public health problem
of the donor waiting process.

Keywords:  Parathyroid,
Hypoparathyroidism, Waiting List

Parathyroid  Transplantation,

GIRIS VE AMAC

Hipoparatiroidi (HP) yorgunluk, kramp ve uyusma gibi
semptomlarin siklikla gozlendigi, hayat kalitesini negatif
etkileyen bir endokrin rahatsizliktir (1). Genellikle kandaki
parathormon seviyesi diisiik seyretmekte olup, sonucunda
kalsiyum, fosfor ve D vitamini metabolizmas etkilenmekte
(2, 3) ve bireylerde hipokalsemi ve hiperfosfatemi
gozlenmektedir (4). Hipoparatiroidi ¢esitli kalitsal veya
idiyopatik nedenlerle ortaya ¢iksa da (1, 3, 5) en sik
goriilme nedeni tiroit cerrahisi sirasinda meydana gelen ve
iatrojenik olarak adlandirilan, kazara paratiroit dokusunun
zedelenmesidir (6). Bu kapsamda ve iilkemizin endemik
guatr bolgesi oldugu gergegi ile degerlendirildiginde HP’1i
hasta popiilasyonu diger toplumlara oranla daha yiiksek
frekansta goriilmektedir.

HP’li hastalar giinliik kalsiyum, aktif D vitamini
preparatlart ve anti-fosfat ilaglar1 kullanmaktadir (4, 5).
Semptomatik tedaviye ragmen hayat kaliteleri ciddi oranda
diisiis gostermektedir. 522 HP’li hastanin hayat kalitelerinin
%25’inin
herhangi bir iste calisamadigi, %54 iniin ise bedensel yiikii
daha hafif olan islere gegmek zorunda kaldig1 belirlenmistir

degerlendirildigi bir c¢alismada; hastalarin

(6). Bu durum hastaligin bir¢ok dzelliginin yani sira ¢ok
ciddi bir halk saglig1 sorunu oldugunu da gostermektedir.

Giiniimiizde HP’nin tedavisinde tek kiiratif yontem
paratiroit naklidir (5). Tahmin edilenin aksine, paratiroit
nakli yeni bir yaklagim degildir ve ilk defa 1911 yilinda
uygulanmistir (7). Bugiine kadar ise literatiirde 500°den
fazla paratiroit nakli bildirilmistir (8). Organ nakillerinin
uygulanmasi i¢in en &nemli etken bir dondr varligidir.
Paratiroit naklinde bugiine kadar kadavra dondr veya
kronik bdbrek yetmezligi sonucu subtotal paratiroidektomi
endikasyonu gosteren sekonder  hiperparatiroidi
hastalarindan temin edilen paratiroit dokulari/hiicreleri
kullanilmaktadir (8, 9). Gunimiizde de paratiroit nakli
icin donér olarak sekonder hiperparatiroidi hastalarma ait
dokular kullanilmakta ve nakil i¢in immiinolojik uyum
aranmaktadir (8).

Bu calismada; Bezmialem Vakif  Universitesi
Hastanesi’ne Aralik 2013 — Haziran 2021 yillar1 arasinda
paratiroit nakli i¢in bagvuran 319 HP’li hastanin paratiroit

nakli i¢in dondr bekleme siireleri degerlendirilmistir.

GEREC VE YONTEMLER

Diinya Tip Birligi Helsinki Bildirgesi’ne uygun olarak
Girisimsel Olmayan Arastirmalar Yerel Etik Kurul Onay1
alman bu c¢alismada 2013-2021 yillar1 arasinda paratiroit
nakli i¢in Bezmialem Vakif Universitesi Hastanesi'ne
basvuran uzman Genel Cerrahi, Endokrinoloji ve Nefroloji
hekimlerince takipli 319 kalict hipoparatiroidi hastasi
dahil edilmistir (Etik Kurul onam evrak tarih ve sayist
27/05/2019-9160). Calismaya dahil edilen bireyler; kalici
hipoparatiroidi tanisina sahip, paratiroit nakil endikasyonu
bulunan ve bu dogrultuda paratiroit nakli uygulanmasina
karar verilmis hastalardir.

BULGULAR VE TARTISMA

Nakil bekleyen alicilarin giincel dagilimi {i¢ grupta
takip edilmistir; birinci grup heniiz paratiroit nakli olmamis
bireyler (n=206), ikinci grup Panel Reaktif Antikor (PRA)
seviyesi yliksek olan (floresan yogunlugu (median) 2000 ve
iizeri) ve heniiz nakil olmamis bireyler (n=6), ii¢iincii grup
ise ikinci naklini bekleyen HP’li hastalar1 igeren gruptur
(n=14). Heniiz nakil olmamis bireylerin sayisi, bugiine
kadar bekleyen listesine basvuran hastalarin %70,8’ine
denk gelmektedir (PRA yiiksek bekleyen hasta grubu dahil).

Aralik 2013 — Haziran 2021 yillar1 arasinda ¢alismaya
dahil edilen 319 HP’li bireyin 93’iine (paratiroit nakli
icin bagvuranlarin %29,1°1) paratiroit nakli uygulanmistir.
Bu bireylerden sekizine (paratiroit nakli olan bireylerin
%8,67s1) ise birden fazla paratiroit nakli uygulanmistir.
Ikinci paratiroit nakli icin dondr bekleyenlerin orani ise
%60,1°dir.

Paratiroit nakli i¢in bagvuran tim bireylerin ortalama
donoér bekleme siiresi 3 y1l 6 ay 12 giin olarak belirlenmistir
(nakil olan ve ikinci naklini bekleyen bireyler dahil). Haziran
2021’e kadar olan zaman dilimi dikkate alindiginda; heniiz
paratiroit nakli gergeklestirilmemis yani bir dondr bekleyen
hastalarin bekleme siiresi ortalama 3 yil 5 ay ve 24 giindiir.
Ayni zaman dilimi agisindan PRA seviyesi yiiksek olan
HP’li hastalarin bekleme siiresi 4 y1l 9 ay 9 giindiir. Tkinci
naklini bekleyen hastalarin, ikinci nakil bekleyen listesine
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basvurduklari tarihten itibaren dondr bekleme siireleri 3 yil
10 ay 2 giin oldugu goézlenmistir.

Ayrica ¢aligmaya dahil edilen 319 HP’li bireyin dmiir
boyu semptomatik tedavi gormeleri gerektigi bilgisi
haricinde, paratiroit nakil secenegi oldugunu bilmeden
gecirdigi siire 5 y1l 1 ay ve 2 giin olarak belirlenmistir.

Paratiroit nakli, HP’nin tek kiiratif tedavi secenegidir.
Diger organ nakillerinde oldugu gibi naklin basarist alici-
dondr uyumu ile paralel olarak degerlendirilmektedir.
Paratiroit nakli i¢in de heniiz standart kriterler belirlenmemis
olsa da bu uyumun o&nem tasidigi disiiniilmektedir.
Literatiirde daha Once bagka organlarla es zamanh
olarak gergeklestirilen paratiroit nakillerinde alici-donor
uyumunun diger major organa gore belirleniyor olusu
(immiinsupresyon rejimi, immiinolojik izlem parametreleri
gibi) paratiroit nakline ait parametrelerin belirlenmesi igin
yeterli olmamaktadir (10-14).

Biitiin organ nakillerinde oldugu gibi paratiroit naklinde
de dondr bekleme siiresi zorlu bir siirectir. Genellikle nakil
gerceklesene kadar gegen siirede bekleyen listelerinde
bulunan hastalarin bircogunda c¢esitli duygu durumlarinda
inis-¢ikislarin gézlendigi, korku ve endigenin baskin oldugu
bildirilmistir (15).

Paratiroit dokusunun yeterli fonksiyon gostermemesi
veya yoklugu durumunda hastalarin hayat kaliteleri
diismekte, semptomatik tedavi ise genellikle yetersiz
kalmaktadir. Paratiroit hormon replasman tedavileri ise
simirli iilkelerde 06zel izinlerle uygulanabilmekte olup,
giinliikk birkag enjeksiyon ve maliyet acisindan yiiksek
harcamalar gerektirmektedir (16). Bu anlamda literatiirde
HP’nin goriilme sikligi (6), tiroit operasyonu sonrasi
hastalarin hayat kalitelerindeki degisimler (17) ve post-
operatif tedavide uygulanmasi Onerilen semptomatik
tedavinin uygulama sekilleri bildirilmistir (4). Norveg’te
522 HP tanil1 hasta ile yapilan bir ¢alismada (yas ortalamasi
53) depresyon seviyeleri degerlendirilmistir. Calisma da
otoimmiin ve idiyopatik HP tanili hastalarin anksiyete ve
depresyon seviyelerinin, iatrojenik nedenlerle HP tanisi alan
hastalara gore yliksek oldugu bildirilmistir. Bu hastalarin
%]10’unun ise gegici iglerde calistigi belirlenmistir (6).
Danimarka’da yapilan bir c¢aligmada ise yas ortalamasi
49,7 yil olan otoimmiin ve idiyopatik HP hastalarinin
yasadigi; kardiyovaskiiler hastaliklar, ndropsikiyatrik
komplikasyonlar, enfeksiyonlar, ndbetler, katarakt ve tist
ekstremite kiriklar1 gibi semptomlar bildirilmistir (18). Bu
anlamda bakildiginda HP’nin sosyoekonomik anlamda en
iiretken yas gruplarini etkilemekte oldugu goze carpmaktadir

(19). Diger bir kohort galigmasi ise post-operatif HP’li 668
hastada nefrolitiazis ve bobrek yetmezIligi riskinin yas ve
cinsiyet agisindan eslestirilmis 2064 saglikli bireye kiyasla
neredeyse bes kat arttigini iletmistir (20).

Bu c¢alisma kapsaminda degerlendirilen verilere
bakildiginda tiim gruplarin ortalama dondér bekleme
stiresinin 3,5 yildan fazla oldugu belirlenmistir. PRA
yiiksek pozitif olan ve ikinci nakli i¢in dondr bekleyen HP
tanil1 hastalar sirastyla %2,6 ve %6,1°dir. Dondr olmamasi
sebebiyle herhangi bir nakil girisimi heniiz gergeklesmemis
hasta grubu ise toplam bekleyen listesinin %91 ini
olusturmaktadir. Ek olarak, paratiroit naklinde immiin
baskilayici ilaglarin kullanimi kisith ve kisa siirelidir (5,
21). Bobrek ve akciger nakillerinde alicinin ret riskini
ongérmede kullanilan testlerden biri olan PRA seviyesi,
paratiroit naklinde de ayrica degerlendirilmektedir (22-
24). Bu nedenle paratiroit nakli bekleyen listesindeki
PRA seviyesi yliksek olan hastalar birimimizde ayri bir
grup olarak takip edilmektedir. Bu ¢alisma sonucunda
sasirtict olan bir diger veri ise HP’li hastalarin kiiratif
tek tedavi segenegi olan paratiroit nakil uygulamasindan
haberdar olmadan 6nce en az bes yil semptomatik tedavi
ile hayatlarim siirdiirmeleridir. Bu manada bakildiginda bir
paratiroit naklinin HP tanis1 aldiktan sonra nakil bekleyen
listesine alinmasi ve dondr bulunmasi siirecinde yaklagik
sekiz yi1l gibi bir siire gegirildigi ongoriilmektedir.

SONUC

Ulkemizin endemik bir guatr iilkesi olmasi sebebiyle
dolayli olarak HP’li hasta goriilme sikliginin tahmin
edilenden daha fazla oldugu diisiiniilmektedir. Bu konuyla
ilgili yapilacak her degerlendirmenin, bir halk saglig
problemi olan HP’nin daha iyi anlagilmasini saglayacagina
isaret etmektedir. Tarafimizca uzun yillardir gergeklestirilen
nakillerden elde ettigimiz bilgiler 1s18inda; paratiroit
naklinin ve dondr gereksinimine ait farkindaliginin hem
halk nezdinde (hastalar ve hasta yakinlar1) hem de ilgili
saglik calisanlart arasinda artirilmasinin, HP’li  dondr
bekleyen hastalarin kaybedilen zamanlarinin telafisi igin
o6nem arz etmekte oldugunu 6ne stirebiliriz.

Tesekkiir: Bezmialem Vakif Universitesi, Tip Fakiiltesi
Hastanesi Genel Cerrahi, Endokrinoloji, Nefroloji ve Organ
Nakli birimlerinde Aralik 2013 ve Haziran 2021 déneminde
calismig/calismakta olan ilgili saghk c¢alisanlarina ve
Hipoparatiroidi tanili tiim hastalarimiza tesekkiir ederiz.
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Fiziksel Aktivite Degerlendirmesi: Subjektif ve Objektif Yontemler

Physical Activity Assessment: Subjective and Objective Methods

Ismet TUMTURK''Y, Fatih OZDEN?
oz

Fiziksel aktivite genel saglik durumu ile iliskili 6nemli bir
parametredir. Son zamanlarda, karantina Onlemlerinin alindig:
Covid-19 pandemisi sebebiyle artan fiziksel inaktivite egilimi
s0z konusudur. Fiziksel aktivitenin, bulagici olmayan cesitli
kronik hastaliklar1 6nledigi, Covid-19 hastaliginda sag kalim
oranlarini yiikselttigi, hastalik sonrasi genel iyilik halini korudugu
ve genel saglk diizeyini artirarak yasam kalitesine biiyiik katki
sagladigr bilinmektedir. Bu nedenlerle fiziksel aktivitenin
degerlendirilmesi biiylik 6nem kazanmakta, bu konuda birgok
objektif ve subjektif fiziksel degerlendirme yonteminin olmasi
da bu yontemlerin protokollerinin, avantaj ve dezavantajlarinin
detayli irdelenme ihtiyacini olusturmaktadir. Fiziksel aktivite
degerlendirmesinin giincel ve kapsamli bir literatiir derlemesi ile
ele alimmasi, klinisyenlerde olusabilecek bazi kafa karigikliklarinin
ve degerlendirme yontemi ile ilgili se¢cim zorluklarinn {istesinden
gelinmesinde yardimeci olacaktir.
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ABSTRACT

Physical activity is an essential parameter associated with
general health status. Recently, there has been an increasing
trend of physical inactivity due to the Covid-19 pandemic, where
quarantine measures have been taken. It is known that, physical
activity prevents various non-communicable chronic diseases,
increases survival rates in Covid-19 disease, maintains general
well-being after the illness, and contributes greatly to quality of
life by increasing the general health level. For these reasons, the
evaluation of physical activity gains great importance, and the fact
that there are many objective and subjective physical evaluation
methods in this regard creates the need for detailed examination
of the protocols, advantages and disadvantages of these methods.
Addressing physical activity assessment with an up-to-date and
comprehensive literature review will help to overcome some
of the confusions that may occur in clinicians and the selection
difficulties related to the assessment method.

Keywords: Questionnaire, Covid-19, physical activity, sensor

FiZIKSEL AKTIiVITE DEGERLENDIRMESI:
SUBJEKTIF VE OBJEKTiF YONTEMLER

Fiziksel aktivite, kas iskelet sisteminin ¢alismasi
sonucunda enerji harcanmasi olarak tanimlanabilir. Fiziksel
aktivite kavramu tarihsel siirecte de dnemli bir yere sahip
olmustur. Hipokrat, “Regimen in Health” isimli kitabinda
“Sadece yemek bir kisinin sagligint korumaya yeterli
degildir, ayrica egzersiz yapmalidir” ifadesi ile fiziksel
aktivitenin genel saglik durumu ile iliskisine deginmistir
(1). Kiiresel verilere gore, yetiskinlerin %27,5’inin ve
ergenlerin %81 inin Diinya Saglik Orgiitii (DSO) 2010 yil
fiziksel aktivite tavsiyelerini karsilamadigi gorilmiistiir
(2). Bu fiziksel inaktivite tablosuna teknolojinin gelismesi,
ulagilabilirligin artis1 gibi nedenler sebep olabilmektedir (3).
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Diizenli fiziksel aktivite, bircok kronik hastalikta
morbiditeyi azaltmak ve erken mortalite riskini 6nlemek
icin etkili bir koruyucu onlem olmaktadir (4). Buna ek
olarak diizenli fiziksel aktivite 6z yeterliligi gelistirerek
depresif belirtilerin ortaya g¢ikmasini Onleyebilmektedir.
Kognitif fonksiyonlara etkisi agisindan bakildiginda da,
orta derecede rekreasyonel fiziksel aktivitenin 15 yillik
takipte daha diisik demans insidansi ile iliskili oldugu
gosterilmistir (5, 6).

Fiziksel aktivitenin genel iyilik hali a¢isindan 6nemi
ozellikle Covid-19 pandemi siirecinde daha iyi anlagilmistir.
Karantina déneminde yapilan giincel bir ¢alismada Iran
Covid-19 fiziksel —aktivitede
azalmaya yol agt1g1 bildirilmistir (7). Almanya, italya, Rusya
ve Ispanya toplumlarinda yapilan bir diger ¢alismada ise

toplumunda salgininin

Covid-19 pandemisi nedeniyle, depresyon semptomlari olan
bireylerin psikolojik yiiklerinin artis gdsterdigi belirtilmistir.
Bununla birlikte, fiziksel aktivitenin bu olumsuz etkiyi
azaltabilecegi de bildirilmistir (8). Bireylerin fiziksel
aktivite seviyeleri yiiksek oldugunda hastaligi agir gegiren
vaka sayilarinin ve 6liim oraninin azaldigi bildirilmistir (9).

Fiziksel aktivitenin degerlendirilmesi toplum sagligi
acisindan biiyiik oneme sahiptir. Bu degerlendirme ile
genel toplumda sagligin bozulma riskini azaltmak, en
uygun egzersiz dozunu belirlemek ve bireye 6zgii egzersiz
recetesi saglamak hedeflenir (10). Fiziksel aktivite
objektif ve subjektif araglar ile kapsamli bir sekilde
degerlendirilebilmektedir. Calismamizin amact gilincel
gelismeleri de goz Oniine alarak, saglik profesyonellerinin
ve arastirmacilarin yararlanabilecekleri subjektif ve objektif
fiziksel aktivite degerlendirme yontemlerinin derlenerek ele
alinmasidir.

SUBJEKTIF FiZiKSEL AKTIiVITE OLCUM
ARACLARI

Fiziksel diizeyinin  degerlendirmesi  ve
inaktiviteye bagh saglik ile iliskili risklerin anlasilmasina

aktivite

onemli 6l¢lide katkida bulunan anketler ve etkinlik giinliikleri
gibi bireylerin kendi durumlar ile ilgili bireysel bildirimde
bulunduklari araglar, subjektif degerlendirmelerin temelini
olusturmaktadir. Bu anket ve skalalar, yanitlayan bireyler
icin fazla is ylikl olusturmamaktadir ancak subjektififadeler
icerdiginden olduk¢a degiskenlik gosterebilir. Fiziksel
aktivite ve inaktif ge¢irilen siirenin hem oldugundan fazla
hem de oldugundan diisiik gosterilmesine yol agabilir
(10). Avantaj ve dezavantajlar1 olmasina ragmen objektif

yontemlere gore ulasilabilirlik, maliyet ve kolay kullanim
ozellikleri sayesinde sik tercih edilen bir veri toplama
yontemidir.

Fiziksel Aktivite Anketi: Bu anket,
Diinya Saglik Orgiitii (World Health Organization-
WHO) ve Hastalik Kontrol Merkezleri (Centers for
Disease Control-CDC)’nin destegiyle ¢esitli iilkelerden

e Uluslararast

arastirmacilar tarafindan gelistirilmis, fiziksel aktiviteyi
6lemek i¢in standardize edilmis bir aractir (11). Anketin
hem uzun hem de kisa formunun Tiirk¢e versiyonunun
gegerlilik ve giivenilirligi Saglam ve ark. (11) tarafindan
yapilmistir. Uzun formunda 27 madde ve kisa formunda
7 madde vardir. Anket, fiziksel aktivitenin dort alami
olan; is, ulasim, ev isi/bahge isleri ve bos zaman
aktivitelerini kapsamakta ayni zamanda inaktivitenin
bir gostergesi olarak oturarak gegirilen zamanla ilgili
sorular1 da icermektedir. D6rt alanin her birinde orta ve
siddetli aktivitelerde son 7 giin icinde harcanan enerji,
aktivitelerin yapildigi giin sayisi ve aktivitelerin giin
icinde ne kadar gerceklestirildigi kaydedilir. Siireler,
aktivite bagina Metabolik Egdeger (MET) degerleri ile
carpilir ve tiim Ogelerin sonuglar1 genel fiziksel aktivite
skorunu olusturmak {izere toplanir. Fiziksel aktivite
puanina oturma ile ilgili olan soru dahil edilmez. Fiziksel
olarak inaktif (<600 MET dk/hafta), fiziksel aktivite
diizeyi az (600-3000 MET dk/hafta), fiziksel aktivite
diizeyi yeterli (>3000 MET dk/hafta) olmak {izere ii¢
kategoride siniflandirma yapilmaktadir (11-13).

* Gebelik Fiziksel Aktivite Anketi: Hamile kadinlarin
fiziksel aktivite diizeylerinin degerlendirilmesi igin
kullanilan bir ankettir. Cirak ve ark. (14) ile Tosun ve
ark. (15) tarafindan bu anketin Tiirk¢e versiyonunun
gegcerlilik ve giivenilirligi yapilmistir. Gebelik Fiziksel
Aktivite Anketi, katilimcilardan ev/bakim (13 aktivite),
meslek (5 aktivite), spor/egzersiz (8 aktivite), ulasim (3
aktivite) ve inaktivite (3 aktivite) dahil olmak lizere 32
aktiviteye katilmak i¢in harcanan zamani rapor etmelerini
isteyen bir ankettir. Katilimcilardan, i¢inde bulunduklar
trimestere gore, her bir aktivite i¢in giinde veya haftada
harcamis olduklar siireye en yakin kategoriyi se¢meleri
istenir. Fiziksel aktivite siiresi “giinde 0 ila 6 saat arasinda
veya daha fazla” ile haftada “0 ila 3 saat veya daha fazla”
secenekleri ile sorgulanmaktadir. Anketin sonunda, agik
uglu bir bolim mevcuttur. Ankette, her aktivite i¢in
ortalama giinliik enerji harcamasi (giinlik MET-saat)
degerine ulagsmak i¢in her aktivitede harcanan saat sayisi
aktivite yogunlugu ile carpilmaktadir (14, 16).
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* Biiyiik Cocuklar I¢in Fiziksel Aktivite Anketi: Adolesan
bireylerde fiziksel aktiviteyi dl¢cmek i¢in olusturulmus bir
ankettir. Erdim ve ark. (17) tarafindan bu anketin Tiirk¢e
versiyonunun gegerlilik ve giivenilirligi yapilmistir.
Giliniimiizde cocuklar ve gengler fiziksel inaktivite
smirlarinda daha fazla yer almaktadir. Ustelik gocuklarda
ve ergenlerde fiziksel aktivite iligkisinin belirlenmesi
daha zordur (17, 18). Bu nedenle bu yas gruplarina
ozel fiziksel aktivite degerlendirme yontemleri de
elzemdir. Olgegi olusturan 10 maddeden 9’u aktivite
puanlarmin  hesaplanmasinda  kullanilmaktadir.  10.
madde, ¢ocugun hasta olmasina veya baska bir engeli
olmasina ragmen 6nceki hafta normal aktivitede bulunup
bulunmadigini degerlendirir. Ancak bu madde, aktivite
puani hesaplamasina dahil edilmemektedir. Biiyiik
Cocuklar I¢in Fiziksel Aktivite Anketi ile ilgili ilk soru,
yirmi iki adet yaygin bos zaman ve spor aktivitesini
igeren bir aktivite kontrol listesi bigimindedir. Bu soruya
verilen yanitlar 5 puanlik bir derecelendirmeye gore
degerlendirilir (1=hi¢ etkinlik yok, 5=yedi defa veya
daha fazla yaptim). Yiiksek puan, daha yiiksek fiziksel
aktiviteyi gosterir (17-19).

Yashlar icin Fiziksel Aktivite Skalasi: Yashlar icin
Fiziksel Aktivite Skalasi, 65 yas ve lizeri bireylerde
fiziksel aktiviteyi degerlendirmek i¢in 6zel olarak
tasarlanmis kisa yapida ve kolay puanlanabilen bir
ankettir (20). Olgegin Tiirkge versiyonunun gegerlilik
ve giivenilirligi Ayvat ve ark. (21) tarafindan yapilmistir.
Olgek, bir haftalik bir zaman dilimi boyunca yash
bireylerde fiziksel aktiviteyi degerlendirir. Ev disinda
ylrtimek dahil bos zaman etkinliklerine, spor, eglence
ve kas kuvvetlendirme aktivitelerine katilim kaydedilir.
Siire 1 saatten az, 1 ile 2 saat arasinda, 2-4 saat veya
4 saatten fazla olarak kategorize edilir. Cogunlukla
oturma aktivitesini igeren isler disindaki licrete tabi
veya licrete tabi olmayan is ile ilgili faaliyetler, haftalik
toplam saat olarak kaydedilir. Ev isleri (hafif ve agir),
¢im/bah¢e bakimi, ev onarimi, dis mekéan aktiviteleri
ve bakim ile ilgili faaliyetler evet/hayir se¢enekleri ile
ifade edilmektedir. Toplam 6l¢ek puani, her bir aktivitede
harcanan zamanin (saat/hafta) veya bir aktiviteye
katilimin (evet/hayir) deneysel olarak elde edilmis madde
degerleri ile ¢arpilmasi ve tim aktivitelerin toplami ile
hesaplanmaktadir. Yiiksek skor, daha iyi fiziksel aktivite
seviyelerini gosterir (20, 21).

* LASA Fiziksel Aktivite Anketi: Yash bireyler icin

gelistirilen bir fiziksel aktivite anketidir. Tirkge

versiyonunun gegerlilik ve giivenilirligi Aydogan Arslan
ve ark. (22) tarafindan yapilmistir. LASA Fiziksel Aktivite
Anketi, acik havada yiiriiyiis, bisiklet, bahge isleri, hafif
ev aktiviteleri, agir ev aktiviteleri, spor ve ileri diizeyli
yasam aktivitelerini kapsayan bir ankettir. Son iki haftada
gergeklestirilen faaliyetler sorgulanmaktadir. Toplam
31 soru icermektedir. Ankette puanlama aktivitelerin
stiresine gore yapilir; aktivite siireleri giinde 0, 1-15,
16-30, 31-60 ve 61-120 dakika ve >120 dakika olarak
smiflandirilir ve sirasiyla 0, 1, 2, 3, 4, 5 olarak puanlanir.
iki hafta icindeki toplam skor, aktivitenin siklig1 ve
zaman skoru ¢arpilarak hesaplanir. Yiiksek puanlar daha
iyi fiziksel aktivite seviyelerini gostermektedir (22, 23).

Global Fiziksel Aktivite Anketi: Uluslararas1 Fiziksel
Aktivite Anketi’nin uzun formu saglik arastirmalarinda
kullanmak i¢in ¢ok uzun ve karmagik olarak kabul
edilmistir. Kisa formu ise fiziksel aktivite iizerinde
fark olusturabilecek ¢esitli verileri algilayamamasindan
dolay1 kisitli bulunmustur (24). Bu nedenlerden dolayi,
Diinya Saglik Orgiitii tarafindan, Global Fiziksel Aktivite
Anketi gelistirilmigtir. Bununla birlikte gelistirilen
Global Fiziksel Aktivite Anketi’nin Tiirk¢e versiyon
gecerlilik ve giivenilirligi henliz yaymlanmamustir.
Anket, is i¢in yapilan fiziksel aktiviteyi (licrete tabi olan
veya olmayan), ulagimi (belirlenen yere gitmek icin
ylirlime veya bisiklete binme), eglence etkinliklerini,
rekreasyonel aktiviteleri ve inaktivitede harcanan zamani
6lcen 16 maddeden olusur. Ulagim alani i¢in, yiiriiyiis ve
bisiklete binme ile ilgili bilgiler toplanir. Aktiviteler {i¢
yogunluk seviyesinde siniflandirilir: inaktivite (1 MET),
orta siddet (4 MET) ve yiiksek siddet (8 MET) (24, 25).

European Health Interview Survey Fiziksel Aktivite
Anketi: Ozkeskin ve ark. (26) tarafindan anketin Tiirkge
versiyonunun gegerlilik ve gilivenilirligi yapilmistir. Bu
anket, is, ulasim ve bos zamanlardaki fiziksel aktiviteleri
(spor aktiviteleri dahil), tipik bir hafta boyunca aerobik
sagligi gliglendirici ve kas giiclendirici fiziksel aktiviteleri
kapsayan 8 maddeden olusur. Katilimcilarin tipik bir
hafta boyunca bos zaman sporlari veya kas giiclendirme
aktivitelerinde gecirdikleri toplam siire kaydedilir. Son
soru, katilmecilarin kas gii¢lendirici fiziksel aktivite
uyguladiklari siireyi sorgulamaktadir. (27, 28).

Bouchard Fiziksel Aktivite Giinliigii: Fiziksel aktivitenin
subjektif dl¢imiinii yapmak i¢in ¢ocuklar ve yetiskinleri
igeren caligmalarda kullanilmistir (29). Bouchard ve
ark. (30) tarafindan gelistirilmistir. Bu aktivite giinliigi
fiziksel aktivite degerlendirmesi, deri kivrim kalinliklar
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ve viicut yag yiizdesi toplami gibi temsili degerleri
ile g¢ocuklarda ve yetigkinlerde dogrulanmistir (31).
Bir giinii 96 tane 15 dakikalik periyotlara bolen bir
veri formunu igermektedir. Katilimcilardan, her 15
dakikalik periyotta ger¢eklestirdikleri birincil aktivitenin
yogunlugunu sayisal bir aktivite kodu kullanarak
(I’den 9’a kadar) derecelendirmeleri istenir. Etkinlik
kodlar1 1-3 hareketsizligi (<2.8 MET) temsil ederken,
6-9 kodlar1 orta-siddetli fiziksel aktiviteyi (>4.8 MET)
temsil eder. Her 15 dakikalik aralik i¢in tahmini enerji
harcamasi hesaplanir ve 96 tane araligin toplami, toplam
giinliik enerji verimliliginin bir tahminini elde etmek i¢in
kullanilir. Bouchard giinliigii, glinliik enerji verimliligini
tahmin etmek i¢in genellikle ortalama 3 giindeki veriden
faydalanmaktadir (29, 31).

« Frenchay Aktivite Indeksi: Ev ici aktivite, is/bos vakit
ve acik hava aktiviteleri kategorilerinde kompleks
etkinlikleri dlgen 15 maddeden olusur. Degerlendirme
skoru, 0 (aktif degil) ile 45 (gok aktif) arasinda degisir.
Ik 10 madde son ii¢ ayda, kalan maddeler ise son alt1
ayda gergeklestirilen faaliyetlerin sikligini ifade eder.
Her madde 4 puanl likert dlgeginden olusur (O=asla,
3=en az haftada bir kez) ve toplam puanlama su sekilde
smiflandirilabilir: 0-15=aktif degil; 16-30=orta derecede
aktif ve 31-45=¢ok aktif. Frenchay Aktivite indeksi’nin
inme geciren hastalarda da gegerli oldugu gosterilmistir
(32, 33).

« Insan Aktivite Profili (Human Activity Profile-HAP):
94 aktivite maddesinden olusur. Kronik obstriiktif akciger
hastalig1 olan hastalarin aktivite diizeylerini 6l¢mek i¢in
gelistirilmistir. Farkli yaslarda kronik hastaligi olan
bireylerde de kullanilabilen bir Olgektir. Aktiviteler
94 maddede, diisikkten yiiksek enerjili aktivitelere
dogru siralanmaktadir. Her aktivite maddesi 3 olasi

EEINT3

cevap igerir (“halen yapryorum”, “yapmay1 biraktim”
ve “hi¢ yapmadim”). Puanlar katilimcmin “halen
yaptyorum” segenegini isaretledigi en yiiksek madde
numarast baz aliarak belirlenir. Anketi tamamladiktan
sonra, maksimum aktivite puani ve diizeltilmis aktivite
puani elde edilir. Maksimum aktivite puani, en ¢ok
caba gerektiren ve halen birey tarafindan uygulanan
aktiviteleri temsil etmektedir. Anket, 0 ile 94 arasinda
degerler almakta ve yiliksek puanlar daha fazla fiziksel
aktivite anlamina gelmektedir. Bireyin fiziksel aktivite
diizeyi, diizeltilmis aktivite puanina gore ii¢ alt gruptan
birine girer: <53 puan: yetersiz aktivite diizeyi, 53-74
puan: orta derecede aktif ve >74 puan: aktif (34-36).

» Stanford Kisa Aktivite Anketi Bireylerin giin boyunca
halihazirda  gerceklestirdigi  fiziksel — aktivitenin
olagan miktar1 ve yogunlugu hizli bir sekilde
degerlendirilebilmektedir. Anket iki madde igerir. flk
madde ¢esitli islerdeki aktivite tiirlerini tanimlarken,

gesitli  bos aktivitelerini

tanimlamaktadir. Her 6genin bes yanit segenegi vardir.

ikinci  madde zaman
Her yanit segenegi siklik, yogunluk, zaman ve aktivite
tipleri hakkinda genel bir ifade igerir. Aktivite kategorisi,
5 farkli aktivite kategorisini (inaktif, hafif, orta, zor ve
¢ok zor yogunluk) temsil eden renk kodlu bir puanlama

tablosu kullanilarak belirlenir. (37).

* 7 Giin Fiziksel Aktivite Giinliigii: Her giin 15 dakikalik
96 araliga bolinmekte ve katilimcilar etkinliklerini
dokuz kategoriye ayirmaktadir. Fiziksel aktivite giinliigii
aktivite seviyesi (PAD) 1-9 arasinda derecelendirilmistir.
Burada PAD1 uykuyu, PAD2 oturmayi, PAD3 ayakta
durmayi, PAD4 iceride yiirimeyi, PADS5 disarida
yiiriimeyi ve PAD6-PAD9 ise sirasiyla diisiik, orta, yliksek
ve maksimum yogunluklu aktiviteyi temsil etmektedir.
Aktivite seviyeleri, Bratteby ve ark. (38) tarafindan
belirlenen metabolik esdegerler (MET) kullanilarak tayin
edilmektedir. 7. Giin sonunda aktivite glinliikleri toplanir
ve katilimcet ile birlikte gézden gecirilir. Her bir PAD i¢in
15 dakikalik periyotlar toplanir sonra katilimeilarin sabah
uyandiktan 30 dakika sonra bir baslikli kalorimetre ile
yapilan iki 6l¢limiin ortalamasi olan “RMRmeas” degeri
ve Bratteby ve ark. (39) belirledigi bir ¢arpma faktorii ile
birlikte ¢arpilarak bir toplam enerji harcamasi elde edilir.

OBJEKTIF FIZIKSEL AKTIVITE OLCUM
ARACLARI

Objektif Ol¢iim araclari, subjektif yontemlerdeki bazi
sinirlamalarinin - aksine minimum enerji harcamasiyla
ortaya cikan fiziksel aktiviteyi daha net sunmaktadir.
Objektif yontemlerin, enerji harcamasina iligkin daha kesin
tahminler sunduguna, fiziksel aktivite parametrelerini
oldugundan az ya da ¢ok gdsterme hatasini ve yanit yanliligi
sorunlarinin ¢ogunu ortadan kaldirdigina inanilmaktadir.
Objektif yontemleri kullanmanin avantajlarina ragmen, bu
tiir yontemler genellikle zaman ve maliyet agisindan sorun
olusturmaktadir. Ayrica, bu yontemler kisiye 6zel egitim ve
veri toplama i¢in katilimeiya birebir ulasim gerektirdigi i¢in
pratikte uygulanmasi daha zor olabilir (4)

+ Akselerometre: Tvmebdlgerler bir veya daha fazla
diizlemde yercekimi ivme birimlerini kaydeden kiigiik
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giyilebilir izleme aygitlaridir. Farkli markalarda,
farkli eksenli (genellikle antero-posterior, medio-
lateral ve vertikal), farkli algoritmalara sahip, farkl
hafiza kapasiteli cesitleri mevcuttur. Ivmedlgerler
kalca, femur bolgesi ve ayak bilegi basta olmak {izere
viicudun farkli kisimlarina giyilebilir. Bu farkliliklar,
cesitli fiziksel aktivitelerin algilanmas1 agisindan
minimal farkliliklar olusturabilmektedir. fvmedlgerlerin
en belirgin limitasyonlarindan biri, agirhik kaldirma
gibi ambulatuar olmayan aktiviteleri 6lgmede eksik
kalmasidir. Klinisyenler aktivite ¢esitlerine gore cihazin
viicuttaki konumunu da dikkate almalidir. Geleneksel
olarak ¢ogu calisma ivmedlgeri, bel ¢evresinde elastik
bir kemerde veya sag kalga tizerinde konumlandirmistir.
Yakin zamanda yapilan ¢aligmalarda ivmedlgerlerin ayak
bilegine yerlestirilmesi de tavsiye edilmistir (42). Bilek
yerlesimi en azindan ¢ocuklar arasinda daha iyi uyuma
yol agsa bile, kalga yerlesiminin laboratuvar ortaminda
enerji tiiketimini daha iyi yansittig1r gosterilmistir (43).
Femur bolgesi yerlesimi kullanmanin avantaji ise,
femurun statik egimini 6lgme avantajidir. Bu sayede
oturmay1 ve yatmayi ayakta durmaktan, diiz yiirimeyi
merdivende yliriimekten de daha iyi ayirt edebilme
olasiligt s6z konusudur. Bunun i¢in egim Olger iceren
ActivPal™ gibi cihazlar kullanilmaktadir.

Olgiim protokoliiniin  bir diger adim sonuglar
toplamadan Once gergek aktivite verilerinden yanlis
verileri ve giyilmemis siireyi ayirmay:r ifade eder.
Yanlis veriler, viicuttaki aktivite izlem araglarinin yanlis
konumlar1, hatali donanim kalibrasyonu veya ariza
nedeniyle asir1 degerler veya sistematik olarak yanlis
degerler icermesidir. Onceden ayarlanmis bir kesme
noktasinin tizerindeki degerlere sahip tiim sinyaller hari¢
tutularak asir1 degerler bulunabilir. Giyilmemis siire,
aktivite izlem aracinin ¢ikarildigi ve hareketin olmadigi
(aktivite izlem aracini bir masaya koyarken oldugu gibi)
veya cikarilip bir ¢antaya konuldugu donemlerdir. Bu
donemlerde hareketler hala kaydedilmektedir. Optimum
kullanim (saat ve giin agisindan) konusunda fikir birligi
yoktur (10, 36, 44-46).

Pedometreler (Adimsayarlar): Ivmedlgerlere gore
daha basit ve daha uygun maliyetli bir alternatiftir.
Pedometrelerin basglica avantajlart, kullanim
kolayliklarini igerir. Clink{i cihazi kullanmak ve ¢iktiy1
yorumlamak ¢ok az teknik uzmanlik gerekir. Cogu
pedometre kalgaya takilmak iizere tasarlanmis olsa da

adimlar1 algilamak i¢in en dogru yerlesimin ayak bilegi

olabilecegi vurgulanmaktadir. Adimsayarlarin dogrulugu,
daha yavas ylirime hizlarinda (<2mph), diger monitor
yerlesimlerinde (6rnegin, el bilegi, cep) ve daha yash
yetiskinler ile ylirlime bozuklugu olanlar arasinda 6l¢iim
stkintis1  olusturabilir. Adimsayarlarin dezavantajlari,
ambulatuar olamayan aktiviteleri, postlrl, enerji
tilketimini 6lgememeleri ve adimlar1 belirlemek igin 6zel
algoritmalara ihtiya¢ duymalaridir (10, 45-48).

Cift Isaretli Su Yontemi (Doubly Labeled Water):
Toplam enerji harcamasinin degerlendirilmesinde altin
standarttir. 'Yontem, solunum CO,’sindeki oksijenin
viicut stvisindaki oksijen ile tam izotopik dengede oldugu
gbzlemine dayanmaktadir. Béylece viicut sivisina verilen
izotopik olarak isaretlenmis oksijen hem su hem de CO,
olarak elimine edilir (49).

*  Kalp Atum Hizi Monitérii: Enerji tiiketimini tahmin etmek

i¢in kalp atis hizinin kullanilmasinin kokeni, laboratuvar
kosullarinda, yiiriiylis, kosu, bisiklet aktivitelerinin
¢ogunda kalp atig hiz1 ve oksijen alimi arasinda dogrusal
bir iliski oldugunu gosteren Berggren ve Christensen’in
caligmalarina dayanmaktadir (50). Kalp atim hizi
monitorleri en yaygin direkt fizyolojik 6l¢tidiir. Genel
hata oranlar1 tipik olarak <%3’tiir (51). Kalp atim hizi
monitdrii bisiklete binme, yiizme ve diger ambulatuar
olmayan aktiviteler dahil olmak {izere bir ivmedlger ile
iyi 6lciilemeyen aktiviteler icin miikemmel segeneklerdir.
Kalp atim hiz1 monitdrlerinin mevcut sinirlamalarindan
bazilari, kan basincimi azaltan ilaglar ve cihazi uzun
stire kullanmanin olas1 rahatsizlig1 olarak sayilabilir.
Onceki boliimde belirtildigi gibi, kalp atis hizinin
fiziksel aktivite baglaminda yorumlanmas: karmasiktir.
Ayrica nabiz sadece kisinin metabolizmasindan ve
postiiral aktivitesinden degil, ayn1 zamanda onun gegici
duygusal durumundan, iklim kosullarindan ve aktiviteyi
gercgeklestiren kas gruplarindan da etkilenir. Aktivitenin
bitmesinden bir siire sonra da kalp hizinin yiikselmeye
devam etmesi algilanan fiziksel aktivite diizeyini
artirabilmektedir.

Kalp hiz, fiziksel aktivitenin dogrudan bir 6l¢iisii degil,
aktivite tarafindan kardiyopulmoner sistem {izerine
etkiyen goreceli stresin bir Olglisidiir. Kalp hizi ve
fiziksel aktivite arasindaki iliski bu nedenle orta ile
siddetli fiziksel aktivite seviyelerinde diigiik aktivite
seviyelerine gore daha giivenlidir. Onceden belirlenmis
ortalama bir degerin altindaki ve Ustlindeki kalp atim
hizt oranlarinin spesifik belirlenmis bir denklem ile
hesaplanmas1 klinisyenler tarafindan fiziksel aktivite
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degerlendirmesinde kullanilir. Elde edilen verilerin
degerlendirilmesinde kullanilan ydntemlerden birisi,
maksimum kalp hiz1 veya kalp hiz1 rezervinin belirli bir
yiizdesinin iizerinde seyreden dakikanin belirlenmesidir.
Ikinci bir ydntem, aktivite kalp hizinin temel kalp
hizindan ¢ikarilmasi ile elde edilir. Ancak, bu yontem
enerji harcamasmin tahminine uygun degildir. Uciincii
bir yontem, “FLEX kalp atim hiz1” yontemi olarak
adlandirilir. Bu yontem zaman alici ve maliyetlidir (52-
54).

* Coklu Sensor Sistemleri: Coklu sensor sistemleri, daha
hassas fiziksel aktivite Ol¢iimleri saglamak icin ¢oklu
fizyolojik ve mekanik sensdrleri birlestirir. Parametreler
arasinda ivme 6l¢tiimii (birden fazla yerlesimde), kalp atis
hiz1, galvanik cilt yaniti, solunum, cilt 1s1s1, biyoempedans
ve diger araclar yer alabilir. Coklu sensor sistemlerinin
avantajlari, birden fazla sensérden gelen enerji harcamasi
tahminlerinin 6zellikle ambulatuar olmayan aktivitelerde
daha fazla kesinlik saglamasidir. Altin standart kabul
edilen objektif giyilebilir bir monitér yoktur. Objektif
giyilebilir monitorlerin se¢iminin, ilgilenilen spesifik
fiziksel aktivite bileseni, teknolojideki gelisim ve
algoritma gelisimi dahil olmak iizere birgok faktdre bagl
olmasi gerektigi belirtilmektedir (10).

¢ Kalorimetre

Direkt Kalorimetre: Mevcut enerji harcamasimin en
kesin olgiisii dogrudan kalorimetridir. Bu yontemde, bir
kisi kapali bir odada degerlendirilir. Kalori harcamasi
1s1 iretimi ile belirlenir. Dogrudan kalorimetri, %1’den
daha az hataya sahiptir. Normal aktiviteyi acik bir sekilde
limitler, bu nedenle diger fiziksel aktivite degerlendirme
yontemlerini dogrulamak ic¢in son derece dogru bir arag
olarak kullanilmaktadir (55).

Indirekt Kalorimetre: Indirekt kalorimetre, solunan
havayi analiz ederek oksijen tiiketimini Ol¢meyi igerir.
bildirilen hata %2
Direkt kalorimetreden daha pratik olmasina ragmen, bu

Indirekt kalorimetrede ila  3’tiir.
yontemin hala normal aktivite paternlerini sinirladigi ifade
edilmektedir (55).

Sonug olarak; fiziksel aktivite degerlendirmesinde
gecerli ve giivenilir bircok subjektif ve objektif yontemler
mevcuttur. Bu yontemler sayesinde degerlendiriciler
kisilerin giinliilk yasami boyunca kompleks sayilabilecek
fiziksel aktivite diizeylerini tahmin etmede daha basarili

olabilmektedir. Subjektif ve objektif yontemlerin birbirlerine

gbre avantaj ve dezavantajlart bulunmaktadir, bunlarin
iyl bilinmesi duruma o&zel fiziksel aktivite tahmininde
degerlendiriciye biiyiik katk: saglayabilir, bireylerin giinliik
yasamdaki aktiiel fiziksel aktivite diizeyinin tahmininde
olusabilecek eksiklik ya da fazlaliklar1 en aza indirmek
miimkiin olabilir. Bu degerlendirme araclarinin her birini
kullanirken dikkat edilmesi gereken en &nemli husus,
kisiye ve fiziksel aktivite ¢esidine Ozel se¢im yapmaktir.
Bu faktorlerin klinisyenler tarafindan iyi analiz edilerek
uygun degerlendirme yonteminin seg¢ilmesi de bilyiik dnem
tagimaktadir.
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LETTER TO EDITOR / EDITORE MEKTUP

Yaymn Etigi Ihlalleri ve Cezalarina Ozet Bir Bakis

Umit S. SEHIRLI

Ulkemizde
uluslararasi ya da ulusal birgok makale yayinlanmaktadir.

artan  bilimsel calismalarin  sonucu
Akademik atama ve yiikseltme kriterlerinde, dogentlik
bagvurularinda yaym sartlarinin daha st seviyelerde
belirlenmesi de yayin yapmay: tesvik etmektedir. Artan
bilimsel yaymlar beraberinde yayin etigi ihlallerinin
de artisina neden olmaktadir. Bu makale ile yayin etigi

ihlallerine dikkat ¢ekmek amaglanmustir.

Yayin etigi ihlalleri gelisen bilisim teknolojileri ile
daha kolay ortaya ¢ikartilabilmektedir. Gegmiste yapilmis
etik ihlaller bugiin tarama programlar ile kolayca tespit
edilebilmektedir.
programlari gibi teknolojiler ile de gelecekte bugiin tespit

Glinimiizde gelismekte olan c¢eviri

etmenin giic oldugu bazi yayin etigi ihlalleri ¢ok daha
kolayca ortaya ¢ikarilacaktir. Bu nedenlerle arastirmacilar
etik ihlallerin neler oldugunu ¢ok iyi bilmeli, 6zellikle bir
sonraki paragrafta da agiklandig1 gibi kasitli olmayan ancak
yine de etik ihlal sayilabilecek hatalardan kaginmalidirlar.
Editorler ve makale elestirmenleri de bu konuda dikkatli
olmali ve makale degerlendirme asamasinda hatalari
onlemeye calismalidirlar.

Bilimsel yaniltmalar; disiplinsiz arastirma ve bilimsel
yalancilik/saptirma seklinde iki ana grup olarak ele
alinmaktadir. Art niyetli olmayan disiplinsiz arastirmalar
sonucu giivenilir olmayan veriler elde edilmektedir. Bilimsel
yalancilik, kasitli olarak ve art niyetle bilingli olarak
yapilan ihlallerdir (1). Yiiksek Ogretim Kurumu tarafindan
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hazirlanan “Yiksekdgretim Kurumlart Bilimsel Aragtirma
ve Yaymn Etigi Yonergesi’'nde” yayin etigi ihlalleri Madde
4’te tamimlanmistir (2).

“Madde 4 — (1) Bilimsel arastirma ve yayin etigine
aykirt eylemler sunlardir:

a) Intihal: Baskalarinin ozgiin fikirlerini, metotlarini,
verilerini veya eserlerini bilimsel kurallara uygun bicimde
atif yapmadan kismen veya tamamen kendi eseri gibi

gostermek,

b) Sahtecilik: Bilimsel arastirmalarda gercekte var

olmayan veya tahrif edilmis verileri kullanmatk,

¢) Carpitma: Arastirma kayitlart veya elde edilen
verileri tahrif etmek, arastirmada kullanilmayan cihaz
veya materyalleri kullanilmis gibi gostermek, destek alinan
kisi ve kuruluslarin ¢ikarlart dogrultusunda arastirma
sonuglarini tahrif etmek veya sekillendirmek,

¢) Tekrar yayim: Miikerrer yaymmlarim akademik atama

ve yiikselmelerde ayri yayinlar olarak sunmatk,

d) Dilimleme: Bir arastirmanin sonug¢larini, arastirmanin
biitiinligiinii bozacak sekilde ve uygun olmayan bicimde
parcalara ayirip birden fazla sayida yayimlayarak bu
yayinlar: akademik atama ve yiikselmelerde ayri yaymnlar

olarak sunmak,

e) Haksiz yazarhik: Aktif katkisi olmayan kisileri yazarlar
arasina dahil etmek veya olan kisileri dahil etmemek, yazar
swralamasint gerekgesiz ve uygun olmayan bir bigimde
degistirmek, aktif katkist olanlarin isimlerini sonraki
baskilarda eserden ¢ikartmak, aktif katkisi olmadigi halde
niifuzunu kullanarak ismini yazarlar arvasina dahil ettirmek,

(2) Diger etik ihlal tiirleri sunlardir:
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a) Destek alinarak yiiriitiilen arastirmalar sonucu
yaptilan yayinlarda destek veren kisi, kurum veya kuruluslar
ile bunlarin katkilarim belirtmemek,

b) Heniiz sunulmamzs veya savunularak kabul edilmemig
tez veya ¢alismalari, sahibinin izni olmadan kaynak olarak
kullanmatk,

¢) Insan ve hayvanlar iizerinde yapilan arastirmalarda
etik kurallara wymamak, yaymlarinda hasta haklarina saygi

gostermemek,

¢) Insanlarla ilgili biyomedikal arastirmalarda ve diger
klinik arastirmalarda ilgili mevzuat hiikiimlerine aykirt

davranmak,

d) Incelemek iizere goreviendirildigi bir eserde yer alan
bilgileri eser sahibinin a¢ik izni olmaksizin yayimlanmadan
once bagkalariyla paylasmak,

e) Bilimsel arastirma i¢in saglanan veya ayrilan
kaynaklar:, mekanlari, imkdanlart ve cihazlart amag dist

kullanmak,

) Dayanaksiz, yersiz ve kasith olarak etik ihlal isnadinda
bulunmatk,

g) Bilimsel bir ¢alisma kapsaminda yapilan anket ve
tutum arastirmalarinda katilimcilarin agik rizasini almadan
ya da arastirma bir kurumda yapilacaksa ayrica kurumun
iznini almadan elde edilen verileri yayimlamatk,

h) Arastirma ve deneylerde, hayvan sagligina ve ekolojik

dengeye zarar vermek,

1) Arastirma ve deneylerde, ¢alismalara baglamadan
once almmast gereken izinleri yetkili birimlerden yazil
olarak almamatk.

i) Arastirma ve deneylerde mevzuatin veya Tiirkiye nin
taraf oldugu uluslararast sozlesmelerin ilgili arastirma ve
deneylere dair hiikiimlerine aykiri calismalarda bulunmak.

Jj) Arastirmacilar ve yetkililerce, yapilan bilimsel
arastirma ile ilgili olarak muhtemel zararl uygulamalar
konusunda ilgilileri bilgilendirme ve uyarma yiikiimliigiine

uymamatk,

k) Bilimsel caliymalarda, diger kisi ve kurumlardan
temin edilen veri ve bilgileri, izin verildigi dl¢iide ve sekilde
kullanmamak, bu bilgilerin gizliligine riayet etmemek ve
korunmasini saglamamatk,

) Akademik atama ve yiikseltmelerde bilimsel arastirma

ve yayinlara iliskin yanls veya yaniltici beyanda bulunmak.”

Bilimsel yaym ihlallerindeki baglica nedenler; bireyin
yetersiz arastirma egitimi ve disiplini almamis olmasi,
kisisel hizli yiikselme hirsi, basarili olarak tanimma ile
ismini yayinlarda gérme arzusu, kurumun ya da tstlerinin
asirt ve oransiz baskisi, “fazla yaym = prestij” duygusu,
maddi kazang hirs1 ve nadiren de psikiyatrik bozukluklar
olarak belirtilmektedir (1).

Yayn etigi ihlalleri, 2547 say1l1 Yiiksekogretim Kanunun
53. Maddesinde disiplin islemleri iginde uyarindan bir
daha tniversite 6gretim iiyeligine donemeyecek sekilde
ilisiginin kesilmesine kadar cezalar1 igermektedir. 2547
sayilt kanununun disiplinle ilgili hitkiimlerinde yayin etigi
ihlallerine verilecek cezalar asagida verilmistir (3).

“Madde 53:

b. Devlet ve vakif yiiksekogretim kurumlarinmin ogretim
elemanlari, memur ve diger personeline uygulanabilecek
disiplin cezalart uyarma, kinama, ayliktan veya iicretten
kesme, kademe ilerlemesinin durdurulmasi veya birden fazla
licretten kesme, tiniversite 6gretim mesleginden ¢ikarma ve
kamu gorevinden ¢ikarma cezalaridir.

(1) 657 sayul Kanundaki fiillere ilave olarak bu Kanun
kapsamindaki  kamu gorevlileri icin uyarma cezasini
gerektiren fiiller sunlardir:

¢) Destek almarak yiiriitiilen arastirmalar sonucu
vapilan yayinlarda destek veren kigi, kurum veya kuruluslar
ile bunlarin katkilarini belirtmemet.

(2) 657 sayili Kanundaki fiillere ilave olarak bu Kanun
kapsamindaki kamu géreviileri igcin kinama cezasin
gerektiren fiiller sunlardur:

e) Yayinlarinda hasta haklarina riayet etmemek.

f) Insanlarla ilgili biyomedikal arastirmalarda veya
diger klinik arastirmalarda ilgili mevzuat hiikiimlerine
aykirt davranmak.

g) Incelemek iizere goreviendirildigi bir eserde yer alan
bilgileri eser sahibinin a¢ik izni olmaksizin yayimlanmadan
once baskalariyla paylasmak.

h) Bilimsel bir ¢alisma kapsaminda yapilan anket ve
tutum arastirmalarinda katilimcilarin agik rizasini almadan
yva da arastirma bir kurumda yapilacaksa ayrica kurumun
iznini almadan elde edilen verileri yayimlamak.

1) Arastrma ve deneylerde, ¢alismalara baslamadan
once alimmasi gereken izinleri yetkili birimlerden yazili
olarak almamak.
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j) Arastirma ve deneylerde mevzuatin veya Tiirkiye nin
taraf oldugu uluslararast sozlesmelerin ilgili arastirma ve
deneylere dair hiikiimlerine aykuri ¢alismalarda bulunmak.

k) Arasturmacilar veya yetkililerce, yapilan bilimsel
arastirma ile ilgili olarak muhtemel zararli uygulamalar
konusunda ilgilileri bilgilendirme ve uyarma yiikiimliiliigiine
uymamatk.

1) Akademik atama ve yiikseltmelere iliskin basvurularda
bilimsel arastirma ve yaywmnlara iligkin yanlhs veya yamltici
beyanda bulunmatk.

(3) Ayliktan veya iicretten kesme: Devliet yiiksekogretim
briit
kurumlarinda briit iicretten bir defaya mahsus olmak

kurumlarinda ayliktan;  vakif  yiiksekogretim
tizere 1/30 ila 1/8 arasinda kesinti yapilmasidir. 657 sayili
Kanundaki fiillere ilave olarak bu Kanun kapsamindaki
kamu gorevlileri i¢in ayliktan veya iicretten kesme cezasini

gerektiven fiiller sunlardur:

¢) Aragtirma ve deneylerde, hayvanlara ve ekolojik
dengeye zarar vermek.

d) Bilimsel calismalarda, diger kisi ve kurumlardan
temin edilen veri ve bilgileri, izin verildigi dl¢iide ve sekilde
kullanmamak, bu bilgilerin gizliligine riayet etmemek ve
korunmasini saglamamatk.

f) Miikerreryaynlarini akademik atamaveyiikselmelerde
ayri yayinlar olarak sunmak.

g) Bir
biitiinliigiinii bozacak sekilde ve uygun olmayan bicimde

arastirmanmin  sonuglarini,  arastirmanin
parcalara ayirip birden fazla sayida yayimlayarak bu
yaywmlar: akademik atama ve yiikselmelerde ayri yaymlar

olarak sunmak.

h) Aktif katkis1 olmayan kisileri yazarlar arasina dahil
etmek veya olan kigileri ddhil etmemek, yazar siralamasini
gerekgesiz ve uygun olmayan bir bicimde degistirmek, aktif
katkist olanlarin isimlerini sonraki baskilarda eserden
ctkartmak, aktif katkist olmadigi halde niifuzunu kullanarak
ismini yazarlar arasina dahil ettirmek.

(4) Kademe ilerlemesinin durdurulmasi veya birden
fazla iicretten kesme: Devlet yiiksekogretim kurumlarinda
kademedeki fiilin
derecesine gore bir ila ii¢ yil arasinda durdurulmasi; vakif

bulunulan ilerlemenin, agirlik
yiiksekogretim kurumlarinda ise fiilin agirlik derecesine
gore ii¢ ila alti ay siireyle briit ticretten 1/4 ila 1/2 arasinda
kesintiye gidilmesidir. 657 sayili Kanundaki fiillere ilave

olarak bu Kanun kapsamindaki kamu gorevlileri igin

kademe ilerlemesinin durdurulmasi cezasini gerektiren
fiiller sunlardir:

) Insanlarla ilgili bivomedikal arastirmalarda ve diger
klinik arastirmalarda ilgili mevzuat hiikiimlerine aykirt

davranmak suretiyle kisilere zarar vermek.

g) Bilimsel arastirmalarda gercekte var olmayan veya
tahrif edilmig verileri kullanmak, arastirma kayitlar: veya
elde edilen verileri tahrif etmek, arastirmada kullanilmayan
cihaz veya materyalleri kullanilmis gibi gostermek,
destek aliman kisi ve kuruluslarin ¢ikarlar dogrultusunda

arastirma sonuglarmni tahrif etmek veya sekillendirmek.

(5) Universite égretim mesleginden ¢ikarma: Akademik
bir kadroya bir daha atanmamak iizere iiniversite 6gretim
mesleginden cikarmadw: Universite Ogretim mesleginden
¢ctkarma cezasimi  gerektiven fiil, baskalarimin ozgiin
fikirlerini, metotlarini, verilerini veya eserlerini bilimsel
kurallara uygun bi¢imde atif yapmadan kismen veya

tamamen kendi eseri gibi gostermektir.”

Ozellikle  yaymn kurallarin1  bilmemekten

kaynaklanan ihlaller basit egitimlerle engellenebilir. Bu

etigi

amagla kurumlar yiiksek lisans ve doktora dgrencilerine,
yeni dgretim iiyelerine bu konuda egitim vermelidirler.

Bilimsel aragtirmalar, bir soruya yanit arayan, bir sorunu
¢cozmeyi hedefleyen calismalardir. Ozii itibariyle topluma
fayda saglamay1 amaglamaktadirlar. Bilim insanlig1 saygin
bir meslektir. Bu tip yanls davraniglarla toplumda bilim
insanlarina olan giivenin sarsilmasi engellenmelidir. Yayin
etigiihlalleri, 6grenci 6devlerinden baslayarak her kademede
sik1 bir sekilde denetlenmeli, bu disiplin kazandirilmali ve
gerektiginde yaptirim uygulanmalidir. Arastirmact roli
yaninda egitici rolii de olan bilim insanlarinin yetistirecegi
ogrencilerine de 6rnek olmalar1 gerektigi unutulmamalidir.

Seckin bir bilim insani olmak uzun yillarin emegiyle,
alin teriyle saglanabilir.
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