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Abstract: In this study, the chest computed tomography (chest CT) findings of patients with suspected COVID-19 admitted to the
emergency department were examined, and it was evaluated whether chest CT should be performed in each patient with suspected
COVID-19. Patients with suspected COVID-19 and who had chest CT were included in the study. Swab samples were taken from the
throat and nose of the patients for RT-PCR. Chest CT was applied to the patients according to the physician's decision. A team of 5
radiologists evaluated the chest CT reports. 251 patients were included in the study. In the chest CT of 154 patients (61.4%), findings
compatible with COVID-19 pneumonia were found. The number of patients who were found to have COVID-19 by PCR test result was
138 (55.0%). The most common pneumonia finding was found to be ground glass (55.8%) Most of the patients had findings in both
lungs (25.9%). Less frequently, the right lung (23.1%) was affected. The least affected was the left lung (14.7%). The most frequently
affected part of the left lung was the lower lobe. In emergency services, the use of chest CT after the physical examination of the
patients with suspected lung involvement may be useful in the diagnosis of COVID-19.
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transcription polymerase chain reaction (RT-PCR)
method (Anonymous, 2020e). However, due to variations

in sample collection, transport, and test kit performance,

1. Introduction
Coronavirus disease (COVID-19), which first emerged as
viral pneumonia cases of unknown etiology in Wuhan,

China, at the end of 2019, became a pandemic over time
that has affected the whole world (Anonymous, 2020a,
Becker et al, 2020). The World Health Organization
(WHO) agreed that the outbreak met the criteria for a
Public Health Emergency of International Concern
(PHEIC) on January 30, 2020 (Anonymous, 2020b). On
February 11, 2020, the WHO named the disease COVID-
19, short for “Coronavirus Disease 2019” (Anonymous,
2020c).

Symptoms of COVID-19 disease are fever, fatigue, and dry
cough. Patients may also more rarely present with
diarrhea, nausea, and vomiting (Anonymous, 2020d).
Although the majority of patients have mild disease, 14%
need oxygen due to lung involvement and require
hospitalization (Munster et al, 2020). The diagnosis of
COVID-19 is made by detecting 2019 novel coronavirus
(2019-nCoV) ribonucleic acid (RNA) in samples taken
from the nasopharynx and oropharynx using the reverse

the total positivity rate of RT-PCR for throat and nose
swab samples was found to be between 60% and 73.3%
(Yang et al, 2020). Failure to diagnose patients both
creates delays in the treatment of patients and poses a
risk of infection for a larger population, given the highly
contagious nature of the virus (Ai et al,, 2020).

Since COVID-19 is a disease that directly affects the
respiratory system, lung imaging is recommended. The
diagnostic value of chest radiography in the early stages
is low in this disease. However, chest computed
tomography (chest CT) can show lung involvement even
before symptoms begin. Even if patients are diagnosed
with RT-PCR, that method cannot determine the severity
of the disease and lung involvement; rather, chest CT is
required for this (Ai et al, 2020). There are not enough
studies in the literature regarding the necessity of chest
CT for every suspected COVID-19 patient admitted to the
emergency department (ED).

In this study, the chest CT findings of suspected COVID-
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19 patients admitted to the emergency department were
examined, and it was evaluated whether chest CT should
be performed for each patient with suspected COVID-19.

2. Materials and Methods

This study was designed as a cross-sectional clinical

study and was conducted in the ED of a pandemic

hospital between May 1 and May 31, 2020. Patients with
suspected COVID-19 who applied to the ED and who
underwent chest CT were included in the study.

Hemodynamic unstable patients with a definite or

suspected diagnosis of COVID-19 were excluded from the

study.

Patients who applied to the ED were evaluated in the

triage room and those who met the following criteria of

the COVID-19 Guidelines of the Scientific Committee of
the Ministry of Health were included in the study:

» Patient has at least one of the signs and symptoms of
fever or acute respiratory tract infection, the clinical
presentation cannot be explained by another
cause/disease, and s/he or a family member was
abroad within 14 days before the onset of symptoms.

 Patient has at least one of the signs and symptoms of
fever or acute respiratory tract infection and has
been in close contact with a confirmed case of COVID-
19 within 14 days prior to the onset of symptoms.

» Patient has at least one of the signs and symptoms of
fever and severe acute respiratory tract infection and
requires hospitalization for severe acute respiratory
infection, and the clinical presentation cannot be
explained by another cause/disease.

» Patient has sudden onset of fever, cough, or shortness
of breath and no nasal discharge, identified as a
suspected COVID-19 patient.

e Patient has positive RT-PCR results, accepted as a
definite COVID-19 patient.

All patients admitted to the ED were evaluated in the

triage area, and patients with suspected COVID-19 were

taken to the COVID-19 area wearing a mask. After
anamnesis and examination, hematological and
biochemical tests were applied to all patients with
suspected COVID-19. Then, chest CT was performed with
the decision of the physician (examination findings and
anamnesis). Patients with the need for hospitalization

(patients with acute respiratory tract infection, fever,

cough and dyspnea, tachypnea, hypoxemia, hypotension,

common radiological findings on lung imaging, and
consciousness change) were determined according to the

COVID-19 guidelines of the Turkish Ministry of Health

Scientific Committee on March 23, 2020. Patients without

an indication for hospitalization were quarantined at

home.

Swab samples were taken at the ED for RT-PCR (Bio-

Speedy® Direct RT-qPCR SARS-CoV-2, istanbul, Turkey)

from the throat and nose of the patients who were

decided to be hospitalized or quarantined at home. Swab
samples were studied at the National Public Health

Laboratory. Patients whose test results were negative but

who were suspected of having COVID-19 were not
discharged, and their follow-up and treatment continued.
Patients with positive test results and patients with
negative results were hospitalized in different rooms.
Chest CT was performed with a Toshiba Medical Systems
Corporation CT device (16-row multislice Alexion™ CT
Tochigi, Japan). Chest CT was
performed in 5-mm sections without contrast.

A team of five radiologists evaluated the chest CT reports.
This team worked in the pandemic hospital and has been
interpreting the CT scans of COVID-19 patients since the
beginning of the pandemic. Therefore, they had gained
experience in interpreting CT scans of COVID-19 patients.
Radiologists were informed about the patient’s clinical
presentation in advance. Radiologists evaluated chest CT
not only in terms of COVID-19 but in terms of all
pathologies. It was specifically mentioned by radiologists
if there was evidence of viral pneumonia (in terms of
COVID-19). Radiologists reported CT findings (normal,
ground-glass opacity, mosaic perfusion, nodular density,

scanner, Otawara,

lobar pneumonia) and localizations (right, left lung, and
upper, lower, and middle lobes) in their reports. (Figure
1).

Figure 1. Chest tomography findings: a) ground-glass
opacity; b) nodular density; c) mosaic perfusion; d) lobar
pneumonia.

2.1. Statistical Analysis

All data were analyzed using IBM SPSS for Windows
version 25.0 (IBM Corp. Armonk, NY, United States)
While evaluating the study data, besides descriptive
statistical methods (frequency, percentage, mean and
standard deviation), the chi-square (y2) test was used to
compare qualitative data. The compliance of the data to
normal distribution was evaluated by Kolmogorov-
Smirnov test, skewness-kurtosis, and graphical methods
(histogram, Q-Q plots, stem and leaf, boxplot). The
independent samples t-test was used to compare data
compatible with normal distribution. The statistical
significance level was accepted as a = 0.05.
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3. Results

A total of 251 people suspected of COVID-19 who
underwent chest CT were included in this study. Of these
patients, 163 (64.9%) were men and the mean age of all
patients was 47.6 17.5 years. The most common
symptom was fever, which was seen in 107 patients
(42.6%). In the chest CT of 154 patients (61.4%), findings
compatible with COVID-19 pneumonia were identified.
The number of patients found to have COVID-19 by RT-
PCR test results was 138 (55.0%) (Table 1). While 77.7%
of the patients had symptoms, the most common 3 of

+

these symptoms were fever (42.6%), cough (17.1%), and
dyspnea (6.1%), respectively.

The mean age of the patients diagnosed with COVID-19
(n = 138, 54.9%) according to the RT-PCR results was

45.8 £ 16.1 years, and 39 (28.2%) of these patients were
women. Findings were detected in the chest CT results of
91 (65.9%) patients diagnosed with COVID-19. Of the
113 suspected COVID-19 patients whose RT-PCR results
were not positive, 63 (45.8%) had pneumonia findings by
chest CT (Table 2). In the comparisons made according to
the RT-PCR test results, no statistically significant
difference was found between diagnosed and suspected
COVID-19 patients in terms of age (P 0.073). A
statistically significant difference was found between

men and women in terms of receiving a definitive
diagnosis of COVID-19 (P = 0.013). No difference was
found between diagnosed and suspected patients in
terms of pneumonia findings on chest CT (P = 0.099)
(Table 2).

Table 1. Demographic characteristics and test results of the patients

n %
Gender Women 88 351
Men 163 64.9
CT Findings Pneumonia 154 61.4
Non-Specific findings 97 38.6
COVID-19 diagnosis COVID-19 138 55.0
Suspected COVID-19 113 45.0
Mean * SD Median (Min-Max)
Age (Years) All 47.6 175 46 (18-91)
Women 54.0 £ 19.0 57 (18-91)
Men 441+ 156 41 (19-83)
Table 2. Comparison of RT-PCR test results
Positive (n = 138) Negative (n =113) P
Gender*
Women 39 (28.3%) 49 (43.4%) 0.013a
Men 99 (71.7%) 64 (56.6%)
Age (years)**
All 458+ 16.1 49.8+18.38 0.0730b
CT findings
Normal and nonspecific 47 (34.1%) 50 (44.2%)
findings 0.0992
Pneumonia 91 (65.9%) 63 (55.8%)

*=1n (%), **= mean * standard deviation, 2Chi-Square Test, PIndependent Samples t Test, RT-PCR= reverse transcriptase polymerase

chain reaction, CT= computed tomography

The mean age of the patients with signs of pneumonia by
chest CT was 48.2 + 16.9 years, and the majority of these
patients (66.2%) were men. There was no statistically
significant difference in chest CT findings between the
genders (P = 0.588) or age groups (P = 0.494). It was
found that the mean age of women was statistically
higher than that of men among patients with normal
chest CT findings (P = 0.010) and among patients with
pneumonia findings (P = 0.001) (Table 3).

When the chest CT findings of the patients were
examined, the most common pneumonia finding was

ground-glass opacity (55.8%; 46.9% in the RT-PCR-
negative group and 63.0% in the RT-PCR-positive group)
(Table 4). When the chest CT results of the patients were
examined, no findings were seen for 36.3% of the
patients. Most of the patients had findings in both lungs
(25.9%). Patients with findings in both lungs often had
diffuse involvement in all lobes. Less frequently, only the
right lung (23.1%; often the lower lobe of the right lung)
was affected. The least affected was the left lung (14.7%).
The most frequently affected part of the left lung was the
lower lobe (Table 5).
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Table 3. Comparison of computed tomography findings

Normal Pneumonia P
(n=97) (n=154)
Gender*
Women 36 (37.1%) 52 (33.8%) 0.5882
Men 61 (62.9%) 102 (66.2%)
Age (years)**
All 46.6 +18.5 48.2+£16.9 0.494b
Women 53.3+20.9 54.4 +17.7 0.790b
Men 42.7 +15.7 4.0 £15.5 0.360b
P 0.010b 0.001b
*=n (%), **= mean * standard deviation, 2Chi-Square test, PIndependent samples t test
Table 4. Chest computed tomography findings of patients
CT Findings PCR (-)* PCR (+)* Total*
Ground-glass opacity 53 (46.9%) 87 (63.0%) 140 (55.8%)
Mosaic perfusion 3(2.7%) 2 (1.4%) 5 (2.0%)
Nodular density 6 (5.3%) (0.0%) 6 (2.4%)
Lober pneumonia 7 (6.2%) 2 (1.4%) 9 (3.6%)

Normal
Total

44 (38.9%)
113 (100.0%)

47 (34.1%)
138 (100.0%)

91 (36.3%)
251 (100.0%)

*Column percentage, CT = computed tomography; PCR = polymerase chain reaction

Table 5. Location of computed tomography findings

Ground-.glass Mosa.ic Nodu.lar Pneumonia Normal Total
opacity Perfusion Density
Right 53 (21.1%) -- 2 (0.8%) 3(1.2%) - 58 (23.1%)
Lower 26 (10.4%) - 1 (0.4%) 2 (0.8%) - 29 (11.6%)
Middle 7 (2.8%) - - 1 (0.4%) - 8 (3.2%)
Middle-lower 6 (2.4%) - - -- -- 6 (2.4%)
Upper 7 (2.8%) - 1 (0.4%) -- -- 8 (3.2%)
Middle-lower 6 (2.4%) - - - - 6 (2.4%)
Common 1 (0.4%) - - - - 1 (0.4%)
Right-Left 59 (23.5%) 5 (2.0%) 1 (0.4%) - -- 65 (25.9%)
Lower-lower 9 (3.6%) 2 (0.8%) 1 (0.4%) -- -- 12 (4.8%)
Middle-lower 4 (1.6%) - -- - - 4 (1.6%)
Upper-upper 2 (0.8%) - -- - - 2 (0.8%)
Common 44 (17.5%) 3(1.2%) - - - 47 (18.7%)
Left 28 (11.2%) - 3(1.2%) 6 (2.4%) - 37 (14.7%)
Lower 17 (6.8%) - 2 (0.8%) 3(1.2%) - 22 (8.8%)
Upper 9 (3.6%) -- 1 (0.4%) 3(1.2%) -- 13 (5.2%)
Common 2 (0.8%) -- -- - - 2 (0.8%)
- - - - - 91 (363%) 91 (36.3%)
Total 140 (55.8%) 5 (2.0%) 6 (2.4%) 9 (3.6%) 91(36.3%) 251 (100.0%)

4. Discussion

Although RT-PCR offers a diagnosis of COVID-19,
positivity cannot be detected in every patient by this
method, the results of the RT-PCR test take a long time to
obtain, and mere RT-PCR positivity does not give an idea
about the patient’s lung involvement. Therefore, chest CT
has an important place in the evaluation of patients with

suspected or diagnosed COVID-19. In the study
conducted by Lui et al. (2020) was found that the most
common chest CT finding in COVID-19 patients was
ground-glass opacity (59%). In another study on lung
involvement in COVID-19 patients, it was reported that
lung involvement in patients over the age of 45 was often
revealed by a ground-glass finding (Chen et al,, 2020a). In
our study, most of the patients (61.4%) had COVID-19
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findings by chest CT. Similar to the literature, ground-
glass opacity was the most common finding in both RT-
PCR-positive (63.0%) and RT-PCR-negative (46.9%)
patients in our study.

The mean age of the patients in our study was 47.6 + 17.5
years, and 163 patients (64.9%) were men. In the study
of Guan et al. (2020) the median age was 47 years and
most of the patients (58.1%) were men. The patients in
our study often had the symptom of fever (42.6%). In a
study by Chen et al investigating the
characteristics of COVID-19 patients, similar to our study,
the most common finding was fever (Chen et al.,, 2020b).
In a study by Ai et al. (2020) evaluating COVID-19
patients who underwent RT-PCR and chest CT, 59% of
the patients were found to be RT-PCR-positive, and 88%
of these patients had chest CT findings. In the same study,
75% of RT-PCR-negative patients had chest CT findings
compatible with COVID-19 (Ai et al., 2020). In our study,
while the rate of RT-PCR positivity was 54.9%, the rate of
chest CT findings in patients with positive RT-PCR results
was 59.1%. Furthermore, 63 (45.8%) of our 113 patients
with negative RT-PCR results were found to have
pneumonia upon chest CT. We think that the reason why
we found lower rates of RT-PCR positivity and chest CT
findings compared to the previous literature is that our

clinical

study was conducted in a different setting than other
studies. For example, while the study of Ai et al. (2020)
was conducted with patients who underwent RT-PCR
throughout the hospital, our study was specifically
conducted in the ED. Thus, this difference could have
been caused by the early presentation of the patients to
the ED during symptom onset.

In a study conducted by Mo et al. (2020) with COVID-19
patients, 55.5% of the patients were found to be men.
The same study suggested that being male was a risk
factor for COVID-19. In our study, in accordance with the
literature, it was found that the rate of COVID-19
diagnosis by RT-PCR in men was higher than that in
women. In addition, 66.2% of our patients with COVID-19
findings in chest CT being men also supports the
literature.

In the study conducted by Pan et al. (2020) it was
determined that, in patients who underwent chest CT,
mostly 5 lobes (44.4%) were affected. In another study
evaluating the chest CT findings of COVID-19 patients, it
was reported that the most frequently affected lobe was
the right lower lobe (76%) (Chung etl al, 2020). In
another study by Long et al. (2020) it was found that
there were multiple lesions in both lungs (69.4%), and
lesions were most frequently seen in the right lower lobe
(72.2%). Similar to the literature, findings were most
commonly seen in both lungs (25.9%) in the patients in
our study. Patients with findings in both lungs often had
diffuse involvement in all lobes. Less frequently, the right
lung (23.1%; often the lower lobe of the right chest CT)
was affected. The least affected was the left lung (14.7%).
The most frequently affected part of the left lung was the
lower lobe.

5. Conclusion

Although COVID-19 patients are diagnosed based on
positive RT-PCR test results, not every COVID-19 patient
has a positive RT-PCR test result, the test results are not
immediately available, and this test cannot provide
information about lung involvement. Therefore, in
emergency departments, the use of chest CT after the
physical examination of patients with suspected lung
involvement may be useful in the diagnosis of COVID-19.

Limitations

The most important limitation of our study was that the
radiologists were not blind to the patients. Therefore,
radiologists may have diagnosed bacterial or other viral
pneumonia agents as COVID-19 disease. In addition, they
may have missed other diagnoses that cause ground-
glass findings because they were looking for COVID-19
findings in patients. The other limitation of our study is
that the patients' tomography findings and their clinics
were not correlated.
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Abstract: Gastric cancer is a worldwide health problem. The addition of splenectomy to gastrectomy is a controversial issue, especially
in cases located on the greater curvature. In this study, it is aimed to find the factors affecting morbidity and mortality in gastrectomy
cases with splenectomy. Patients who underwent surgery for gastric cancer in Van Yuzuncu Yil University, Department of General
Surgery between January 2010 and January 2018 were retrospectively selected. Splenectomy cases were filtered out in all gastrectomy
patients. Preoperative, intraoperative and postoperative data of the patients were collected. The effects of the collected parameters on
morbidity and mortality were evaluated. A p value of less than 0.05 was considered statistically significant. 45 patients were included
in the study. The mean age of all patients was 64.2 years (32-85) and the male to female ratio was 27/18. Thirty seven cases (82.2%)
were operated under elective conditions. The most common tumor location was cardia (n=24, 53.3%) and the most common surgical
method (n=39) was total gastrectomy (86.7%). Morbidity and mortality rate of the study were 46.6% (n=21) and 17.8% (n=8),
respectively. Mortality increased in patients who were operated in emergency conditions and received neoadjuvant therapy, p=0.002
and P=0.044, respectively. While surgery under emergency conditions increased mortality, preoperative neoadjuvant treatment
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Though preoperative chemotherapy has a role in gastric
cancer, it is not the substitute for radical gastrectomy

1. Introduction
Gastric cancer is a major health problem all over the

world. Due to Cancer Statistics 2019 report of Siegel etal, ~ With D2 lymphadenectomy which is still the gold

standard treatment especially in high-volume centers
(Purkayastha et al, 2020). Lymph node station 10
dissection is the
lymphadenectomy (Wohnrath

27510 new cases of gastric cancer were thought to be
seen in the USA. Also, at the same cancer report it was
estimated that 11140 people will die due to gastric
cancer in the USA (Siegel and Miller, 2019).

Gastric cancer is the 5th mostly seen cancer all around

routine  procedure in D2
and Araujo, 2019).
Because of splenic hilum or parenchyma invasion,
splenectomy is required for proper D2
lymphadenectomy. Splenectomy is also required as a
result of vascular or parenchymal injuries during

dissection (D1 or D2 lymphadenectomy).

the world (Collaborators, 2016). Because not to know the
mechanism of gastric cancer completely, unfortunately
patients present at advanced stages (Correa, 2013;
Thrumurthy et al, 2013). In gastric cancer treatment,
depending on localization and extent of cancer, surgery is
the only potentially curative treatment for all T1b-T4
stage, and D2 lymphadenectomy should be
recommended as standard of care in resectable cancer
cases. Surgical treatment of liver-limited metastases and

In the presented study, it was aimed to find the factors
affecting morbidity and mortality in gastrectomy cases
with splenectomy.

2. Material and Methods

hyperthermic intra peritoneal chemotherapy for 2.1. Patient Selection

peritoneal carcinosis are fascinating frontiers (Orditura
etal, 2014).

Splenectomy is the surgical procedure to remove spleen
because of various indications. One of the most important
indications is splenectomy, especially in gastric cancer
located in the greater curvature (Coco and Leanza, 2019).

After ethical committee approval, patients who had been
operated because of gastric cancer in Van Yuzuncu Yil
University, Faculty of Medicine, Department of General
Surgery between January 2010 and January 2018 were
filtered for the study retrospectively from the hospital
records. 174 patients were operated due to gastric
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cancer during the study period. Splenectomy cases were
choosed among these gastrectomy patients. There were
45 patients splenectomy during
gastrectomy. Patients who developed complications in
the 30 days after surgery were considered the morbidity-

who underwent

positive (+) group, and the patients without
complications were considered the morbidity-negative
(-) group. On the other hand, patients who died in the 30
days after surgery were considered the mortality-
positive (+) group, and the patients who survived were
considered the mortality-negative (-) group.

Preoperative, intraoperative, and postoperative data of
the patients were gathered. Patients who were treated at
external centers and referred to our center (n=12) were

not included in the study.

2.2. Method
Demographic features (age, gender), preoperative
comorbidity and habits, American Society of

Anesthesiologists Classification (ASA) score, Mallampati
score, surgical urgency and presence of neoadjuvant
chemotherapy were evaluated. Also, indications of
emergency surgeries were evaluated.

Tumor locations, type of abdominal incisions, type of
surgery, presence of D2 lymphadenectomy, and
indications for splenectomy were checked. Pathology
reports of the patients, postoperative complications,
hospital length of stay, morbidity, and mortality status
were evaluated.

2.3. Statistical Analysis

Statistical analyses were performed using SPSS V22.0
(IBM, Armonk, NY, USA). Quantitative variables were
expressed as mean * standard deviation, and minimum-
maximum. Qualitative variables were reported as
numbers and percentages (%). The Shapiro-Wilk test was
used to assess the normality distribution of quantitative
variables. While the mean and standard deviations were
used for homogenous distributions, median and range
were given for heterogeneous distributions. Chi-Square
test and Likelihood ratio test were used to compare
qualitative variables. A p-value below 0.05 was
considered statistically significant.

The effect of preoperative, intraoperative and
postoperative parameters on morbidity and mortality
was evaluated statistically.

3. Results

45 cases were included in the study. The mean age of all
patients was 64.2 (32-85) and the male/female ratio
(27/18) was 3/2. Thirty-one patients (68.9%) had at
least one comorbid disease or habit. 13 patients were
operated after neoadjuvant therapy, and 37 cases
(82.2%) were operated in elective conditions. The
remaining eight patients underwent emergency surgery
due to perforation in three patients, due to massive
bleeding that did not respond to medical treatment in
three patients, due to gastric outlet obstruction in one
patient, and due to simultaneously bleeding and

perforation in one patient. The clinical findings of the
patients are shown in Table 1.

Table 1. Clinicopathological variables of the patients

Value or n (%)

64.2 (32-85)

Variables

Age (mean, year)

<65 years 21 (46.7%)

265 years 24 (53.3%)
Gender

Male 27 (60%)

Female 18 (40%)
ASA Score

ASA 1 7 (15.6%)

ASA 2 29 (64.4%)

ASA 3 9 (20%)

Comorbid Diseases and Habits*

Cigarette usage 12 (26.7%)

Hypertension 6 (13.3%)
Lung problems 5(11.1%)
Cardiac interventions 4 (8.9%)
Diabetes mellitus 3(6.7%)
Cardiac stent 1(2.2%)
None 14 (31.1%)

Mallampati Score

Mallampati 1 35 (77.8%)

Mallampati 2 9 (20%)

Mallampati 3 1(2.2%)
Neoadjuvant Therapy

Yes 13 (28.9%)

No 32 (71.1%)

Surgical Emergency

BS] Health Sci / Tolga KALAYCI et al.

Elective 37 (82.2%)

Urgent 8 (17.8%)
Type of Abdominal Incisions

UMI 25 (55.5%)

UMI and LMI 16 (35.6%)
Anterior thoraco phreno-laparotomy 4 (8.9%)
(TPL) (left-sided)

DL 4 (8.9%)
Tumor Localization

Cardia 24 (53.3%)

Corpus 11 (24.4%)

Antrum 6 (13.3%)

Cardio-esophageal junction 3 (6.7%)

Fundus 1(2.2%)
Type of Surgery

Total Gastrectomy 39 (86.7%)

Completion Gastrectomy 3 (6.7%)

Distal Subtotal Gastrectomy 1(2.2%)

Wedge Resection** 1(2.2%)

Wedge Biopsy*** 1(2.2%)

169



Black Sea Journal of Health Science

Table 1. Clinicopathological variables of the patients
(continue)

Variables Value or n (%)

Splenectomy Indication

Invasion 30 (66.7%)

Bleeding 15 (33.3%)
D2 lymphadenectomy

Yes 20 (44.4%)

No 25 (55.6%)

Pathology of Gastrectomy Specimen

Adenocarcinoma 40 (88.9%)

Non-adenocarcinoma 5(11.1%)
Pathological Tumor Invasion (pT)

pT: 1(2.2%)

pT: 3(6.7%)

pTs 18 (40%)

pTs 14 (31.1%)

pTy 9 (20%)
Pathological Node Invasion (pN)

pNo

pNy

pN2 5

pN3 15

PN« 9
Tumoral Invasion at Splenectomy
Specimen

Yes 0 (0%)

No 45 (100%)
Overall Morbidity

Yes 21 (46.6%)

No 24 (53.4%)
Overall Mortality

Yes 8 (17.8%)

No 37 (82.2%)
LOS (mean, days) 15.3 (3-63)

ASA= American society of anesthesiologists, UMI= upper midline
incision, LMI= lower midline incision, TPL= thoraco phreno-
laparotomy, DL= diagnostic laparoscopy, LOS= length of stay. *5
patients were not included due to missing data,

**gastrointestinal ~ stromal tumor located at fundus,

**unresectable tumor.

Midline laparotomy was used in all cases. Diagnostic
laparoscopy was used for first step evaluation in only
four patients to evaluate tumor degree. Upper midline
incision was the most common incision type. The most
common tumor localization was cardia (n=24, 53.3%).
Other tumor locations were as follows: 11 in the corpus
(24.4%), six in the antrum (13.3%), three in the cardio-
esophageal junction (6.7%), and one in the fundus. The
most common surgery type (n=39) was total gastrectomy
(86.7%). In addition, completion gastrectomy was
performed in three patients because of proximal border
positivity.  Another completion
gastrectomy were tumor relapse after distal subtotal
gastrectomy 18 months later, anastomosis necrosis after

indications  for

proximal gastrectomy.

In 30 cases (66.7%), because of invasion, splenectomy
was added to gastrectomy. Splenectomy was performed
due to splenic laceration and bleeding in 14 cases
(31.1%) and injury at splenic vein in one case. D2
lymphadenectomy was performed in 20 patient (44.4%).
And, splenectomy was performed in only five cases due
to hemorrhage during D2 lymphadenectomy.

The main gastrectomy pathology was adenocarcinoma in
40 patients (88.9%). Less common gastric tumors were
detected in the remaining five cases. Two cases were
interpreted as gastrointestinal stromal tumor, one case
as neuroendocrine carcinoma, one case as pleomorphic
sarcoma and one case as leiomyoma. Depth of invasion of
tumor was as follows: pT1: 1, pT2: 3, pT3: 18, pT4: 14, pTx:
9 and lymph node metastasis was as follows: pNo: 8, pN1:
8, pN2: 5, pN3: 15, pNx: 9.

At the reports of the splenectomy materials, hemorrhage
and congestion was seen in 23 cases (51.5%). Normal
splenic tissue were observed in 12 cases, and lacerated
splenic tissue in three cases. The other rare pathologies
in splenectomy materials were epidermal cyst and focal
infarctus, mild congestion, mild autolysis, reactive
changes, inflammation and fibrosis, and subcapsular
hemorrhage.

Postoperative complications are shown in Table 2. The
mean length of hospital stay was 15.3 days (3-63).
Morbidity and mortality rate of the presented study were
46.6% (n=21) and 17.8% (n=8), respectively. Mortality
increased in patients who were operated in emergency
situations and received neoadjuvant therapy, P=0.002
and P=0.044, respectively. Mortality rate was 8.1% in
elective surgery group, while 62.5% in emergency
surgery group. While the mortality rate was 0% in
patients who received neoadjuvant chemotherapy, it was
25.8% in the
chemotherapy. Factors affecting morbidity and mortality

group not receiving neoadjuvant
are shown in Table 3.

Table 2. Postoperative complications.

Postoperative Complications n (%)
Pleural e.ffusion treated with chest tube and 4(8.9%)
atelectasis*
Roux-en-Y necrosis and leakage 4 (8.9%)
Esophagojejunal anastomosis leakage 4 (8.9%)
Abondan hemorrhage (one of them treated

. . 2 (4.4%)
with re-exploration)
Postoperative delirium 2 (4.4%)
Cerebrovascular disease and pulmonary

. 1(2.2%)

embolism
Surgical site infection 1(2.2%)
Ben'ign intracranial hypertension and 1(22%)
papilledema
Pleural effusif)n treated without chest tube 1(22%)
and atelectasis
Atelectasis 1(2.2%)
Total 21 (46.6%)

*Only postoperatively inserted chest tubes were added to the
study.
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Table 3. Comparison of clinicopathological features of the patients with morbidity and mortality

PARAMETERS morbidity (+) vs. mortality (+) vs.
morbidity (-) mortality (-)
P value P value
Age (<65 vs 265) 0.905* 0.569*
Gender 0.143* 0.119*
ASA Score 0.911** 0.631**
Hypertension?! 0.673* 0.577*
Diabetes Mellitus! 0.238* 0.662*
Cigarettel 0.677* 0.627*
Clinical Findings
COPD or Asthma? 0.598* 0.507*
Cardiac Stent! 0.550* 0.875*
Angiography! 0.114* 0.573*
Mallampati Score 0.556** 0.062**
Surgical Urgency 0.443* 0.002*
Neoadjuvant Treatment 0.322* 0.044*
Type of Incision 0.551** 0.264**
. Type of Surgery 0.529* 0.222*
L?;Z?lzzratwe Tumor Localization 0.492%* 0.706%*
Splenectomy Indications >(0.999* 0.542*
D2 lymphadenectomy 0.161* 0.059*
Main pathology (adenocarcinoma vs. 0.211* 0.652*
Postoperative others)
Findings Depth of invasion (pT) 0.617* 0.706*
Lymph Node Metastasis (pN) 0.460* 0.792*

COPD-= chronic obstructive pulmonary disease. 'Evaluated at 40 patients, *Chi-Square test, **Likelihood ratio test.

4. Discussion

In this study, the splenectomy issue during gastric cancer
treatment was evaluated
splenectomy

in a different way. In

concomitant gastrectomy cases, we
researched the factors affecting morbidity and mortality.
There is no literature study on this subject. In the
literature, studies were conducted by comparing the
groups
splenectomy groups.

As time passed, the subject of gastric cancer treatment
has gained new dimensions and the addition of
splenectomy to the surgical modality has been a subject
of discussion, especially in tumors located in the greater

curvature. Despite the continuous comparison between

between splenectomy groups and non-

spleen-preserving surgeries and
surgeries in the literature, concurrent splenectomy is still
debated issue in gastric cancer treatment.Especially,
concurrent splenectomy is recommended in cases of
gastric cancer with greater curvature involvement (Usui
etal, 2016; Watanabe et al., 2016).

In the prospective study of Japan Clinical Oncology Group
(JCOG0110), concurrent splenectomy has been shown to
have no advantage over oncological outcomes in cases

spleen-resecting

without greater curvature involvement, but rather to
increase morbidity (Sano et al.,, 2017). So that, in Eastern
countries such as Japan applies concurrent splenectomy
in suitable gastric cancer cases (Jp, 2011; Association,
2017). However, in Western countries, concurrent

splenectomy is not applied as often as Eastern countries
because of higher complication rates (Wagner et al,
2017). In the study of Ohkura et al. (2017) there were a
significant increase in blood loss and pancreatectomy
related complications in cases with splenectomy. At the
randomized controlled trial of Toge et al. (1985)
splenectomy had positive effect on overall survival
compared to the non-splenectomy group (71.7% vs
56%). some studies,
splenectomy had a negative effect on overall survival (Ito
etal, 2013; Nashimoto et al,, 2012; Zhang et al.,, 2014).

Another important issue is station 10 lymph node
dissection. Up to 10% of patients with advanced proximal

However, at retrospective

gastric cancer have station 10 lymph node metastasis
(Chen et al., 2014; Huang et al., 2014; Hong et al., 2017;
Jeong et al., 2019). In the literature, the efficacy of station
10 lymph node dissection with splenectomy is under
investigation. In this studies splenectomy showed either
a negative impact or no impact on survival (Ajani et al,,
2013;Jietal, 2016; Wang et al,, 2013).

In the literature, the number of cases in studies varied
between 10 and 260 (Oh et al.,, 2009; Tsuda et al., 2015;
Galizia et al., 2015; Son et al,, 2017; Jeong et al,, 2018).
There are 45 cases in this study; unfortunately, this
number of cases was below the literature average. Mean
age of patients of this study is suitable with literature
data (in the literature mean age range: 52.7-65 year). As
in the present study, incidence of male gender is higher

BS] Health Sci / Tolga KALAYCI et al.

171



Black Sea Journal of Health Science

in the studies (Csendes et al., 2002; Zhang et al., 2007; Li
et al, 2009; Galizia et al., 2015; Son et al.,, 2017; Jeong et
al,, 2018; Hyung et al,, 2019), except the study of Fujita et
al. (1996) (Male to female ratio was 4/6).

In the literature, the morbidity rate of splenectomy
performed during gastric cancer surgery varies between
2.3% and 50%, while the mortality rate varies between
0% and 6% (Csendes et al., 2002; Zhang et al., 2007; Li et
al,, 2009; Oh et al., 2009; Galizia et al,, 2015; Son et al.,,
2017; Jeong et al, 2018). The morbidity and mortality
rate of the present study were 46.6% and 17.8%,
respectively. While the morbidity rate of our study was
within the range of the literature, the mortality rate was
higher than the range of the literature. Because patients
in the present study had more advanced tumor
pathologic stages (pT3-pT4: 71.1%; pN2-pNs: 44.4%).
Emergency gastrectomy, with or without splenectomy,
has higher morbidity and mortality. In addition,
emergency gastric cancer is associated with advanced
stage disease at presentation, lower rates of operability,
and peritoneal contamination (Vasas et al, 2012).
However, there were studies showed that there was no
correlation between the presence of complications and
resection of spleen (Valenti et al.,, 2011; Ciesielski et al,,
2017). In this study, emergency surgery did not affect
morbidity, but had effect on mortality. In our study, we
found that neoadjuvant therapy had a protective effect on
postoperative mortality. We attributed this to the tumor
down-sizing effect of neoadjuvant therapy.

Except for laparoscopic studies (Son et al,, 2017; Usui et
al,, 2016), mean of hospital stay was higher than 10 days
like recent study (Li et al., 2009; Oh et al., 2009; Galizia et
al, 2015; Son etal,, 2017; Jeong et al,, 2018).

5. Conclusion

Splenectomy during gastric cancer surgery is still a
debated issue. Because there are studies in English
literature evaluating morbidity, mortality and survival,
and the results of which are controversial. The authors of
this study recommend that splenectomy in gastric cancer
surgery be performed, if possible, in elective conditions
and after neoadjuvant therapy. But, more studies are
needed to investigate new factors determining morbidity
and mortality in gastrectomy cases with splenectomy.
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1. Introduction treatment and hospital, and communication with health
Having an illness and hospitalization is a scary, staff (Unver and Yildirim, 2013). It has been reported in

disturbing, and unpleasant experience for children the literature that hospitalization leads to several

(Kortesluoma et al, 2008). Procedures performed and  Problems in children and that they perceive
equipment and material used in hospital and hospital interventions performed in hospital as a punishment for
staff create the feeling of uncertainty in children. Being their misbehavior (Gonener and Gorak, 2009; Giindiiz et

scheduled for surgery in addition to hospitalization may al, 2016).

cause children to feel more stressed out and may create It is important that nurses must use not only verbal but
more physiological and psychological effects on them
(Unver and Yildiim, 2013). Surgical interventions children during hospitalization. Nurses can create an

produce stress in children for many reasons. This stress artistic environment and utilize several activities
including drawing, music, painting and shaping

also nonverbal techniques to evaluate perceptions of

usually presents with the signs of fear, anger, and anxiety
(Dagh et al, 2016). Children may display behavioral playdough and clay (Orak, 2017). Drawing is not only a

disorders, fears, bad temper, and sleep disorders creative and artistic communication technique but also a
) ) ) .

Although these disorders are mostly temporary, they can data collection tool allowing a projective assessment. It

create continuous non-adaptability as hospital stay is also  constitutes ~a  nonverbal  communication
lengthened (Yoriikoglu, 2008). Every child has unique environment and allows individuals to express what they
perceptions, feelings, and opinions about their feel easily. Therefore, it is emphasized in the literature
experiences in hospital. Therefore, children’s feelings, that drawing can be employed as a diagnostic tool to

prior experiences, perceptions about what happens and identify children having difficulty in establishing verbal

cognitive functions during their hospital stay are of great communication due to their young age or personality

importance and should not be disregarded (inal and features. Children can reflect what psychological

Akgiin, 2003). Prior experiences and perceptions of problems they experience in their drawings (Yolcu,

children about the hospital environment can affect their 2004). Several significant elements revealing children’s
later experiences in hospitalization, adaptation to lives purely, plainly, and directly in drawings include
BS] Health Sci / Semra SEYIS et al. 174
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symbols, lines and marks acquired through perceptions
(Artut, 2004). If children are provided an opportunity to
use a material, colors, forms and shapes suitable for their
abilities, they show their wishes and fears in addition to
their opinions and feelings (Ayaydi, 2011). Hospitalized
children do not know much about why they have been
hospitalized and why they have become ill. Depending on
their developmental characteristics, children may not
understand everything about their illnesses completely
and fill in the gaps in their minds with fantasies (Beytut
etal, 2009). It should be pointed out that children do not
have a fully developed perception and display a continue
change in this process, vary in their perceptions and
reactions regarding a disease depending on their
chronological age and developmental characteristics.
They also have physical, physiological and psychological
features different from adults. For these reasons, it is
important to determine perceptions of the children
hospitalized and undergoing surgery about hospital,
interventions, and surgeries by using verbal and
nonverbal techniques to reveal their care needs and to
offer individualized care (Beytut and Solak, 2009). The
art of pediatric nursing is based on utilization of
knowledge and skills individualized for each child.
Children and nurses mostly meet for care practices. Art
originates from subjective feelings of individuals, and art
and opinions of children and nurses about art can be
effectively utilized in primary nursing practices. A
therapeutic play, projective drawing is one of the
practices reflecting the artistic aspect of pediatric
nursing. Pediatric nursing requires
knowledge and skills regarding every aspect of child
health (Cavusoglu, 2011). Drawings considered as the
their
problems,

theoretical

reflection of children’s inner world reveal

interpersonal emotional
disappointments, fears, expectations and worries and
help to understand them. The aim of the present study
was to make a projective assessment of surgery drawings
created by children with and without surgery.

2.1. Questions of Research

e What are the operated children’s perceptions of

relationships,

surgery?

e What are the perceptions of surgery in children
without the experience of surgery?

e Is there a relation between having surgery and
perceptions of surgery?

2. Material and Methods

2.1. Study Design

This is an art-based descriptive study employing
qualitative and quantitative data collection tools and
evaluation methods (Dotson, 2007).

2.2. Sample

This study was conducted with children who received
inpatient treatment in the pediatric surgery service of a
hospital in Turkey. The data of the research were
collected between 15 March and 30 May 2018. Among

the children who were in the clinic between these dates,
the first 40 children who met the inclusion criteria were
included in the study (20 children with surgery
experience; 20 children without surgery experience).

2.2.1. Criteria for admission to the study for children

who have undergone a surgical experience

e Between the ages of 7-12,

¢ In the post-operative period,

e Not have early postoperative complications,

e Do not have symptoms that will prevent
participation in the research,

e Have stable vital signs,

e Atleast 24 hours after the operation,

¢ Willing to participate in the study,

e Children who were approved by their parents to
participate to the study were included in the
research.

2.2.2. Admission criteria for children with no surgical

experience

e Between the ages of 7-12,

¢ In the pre-operative period,

¢ Have no previous surgical operation experience,

e Have no pain,

e Do not have symptoms that will prevent
participation in the research,

e Have stable vital signs,

o Willing to participate in the study,

e Children who were approved by their parents to
participate to the study were included in the
research.

2.3. Data Collection

Data collection was performed by utilizing a child

descriptive characteristics form and surgery drawings.

2.3.1 Child descriptive characteristics form

The child descriptive characteristics form was created by
the researcher in light of the literature and was
composed of seven questions about socio-demographic
features of the children aged 7-12 years like age, gender,
number of siblings, whether they were hospitalized
before, whether their siblings were hospitalized before,
prior diseases and prior surgeries (Artut, 2004;

Kortesluoma et al,, 2008; Beytut et al,, 2009).

2.3.2 Surgery drawings

Projective picture assessment was used to evaluate

children’s perceptions of surgery. According to the

psychoanalytic theory, children reflect their unconscious
wishes and fears in their drawings secretly and
symbolically. This suggests that the drawings created by
children can be employed to reveal their moods
(Yavuzer, 2007). Drawing is commonly utilized as a data
collection tool in education and psychology to uncover
feelings and opinions of children (Okyay, 2008). In the
present study, the children voluntarily accepting to
participate in the study and to draw a picture were
invited to the playroom. They were given drawing paper
and crayons in 12 different colors and were asked to
draw a picture of surgery (Figure 1). The children were
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told that they could draw it as they liked. After they
completed drawing the picture, they were asked to talk
about it. The researcher took notes of her observations
during picture drawing and the interview notes while the
children were talking about their pictures. The projective
analysis of the pictures with the notes taken were made
by two mental health specialists having education about
projective testing.

Figure 1. Examples of the surgery drawings created by
the children.

2.4 Data Analysis

Data obtained from each child were kept in files
separately. Each file contained information about
descriptive characteristics, the surgery drawing, and the
notes kept about the researcher’s observations and what
children talked about their drawings. The projective
assessment of the drawings was made by using a coding
list for perceptions about surgery based on expert
opinions. The coding list included the order in which the
objects have been drawn, the color(s) predominantly
used, the location of the drawing on the paper, the size
and direction of the human figures, features of the body
parts, exaggerated figures, other objects drawn and their
features. The elements in the drawings were coded and
their projective analyses together with the notes kept by
the researcher were made by two experts. The drawings
created by the children experiencing surgery and those
not experiencing surgery were evaluated in terms of

their perceptions about surgery. The children’s
perceptions about surgery were grouped under three
themes, i.e., fear, perceived body integrity and surgical
room image. Descriptive characteristics and categories
about perceived surgery projections were converted into
quantitative data by using SPSS 21.00. Obtained
quantitative data were analyzed with descriptive

statistics (numbers and percentages).

3. Results

Out of 40 children included in the study, 58.5% were
aged 10-12 years, 57.5% were male and 80% had at least
one sibling. Fifty percent of the children had a prior
hospitalization (Table 1).

Table 1. Socio-demographic features of the children

Features n %
7-9 17 42.5
Age Groups (year) 10-12 23 585
Female 23 57.5
Gender Male 17 425
s Yes 32 80

Number of Siblings No 8 20
Prior Hositalizati Yes 20 50
rior Hospitalization No 20 50

The pictures created by the children were examined in
terms of their drawing features, the notes kept about the
researcher’s observations and what the children talked
about their pictures by two experts using content
analysis. The analysis revealed three themes including
fear, perceived body integrity and surgical room image
and obtained findings were converted into quantitative
data (Table 2). In addition, the relation between having
surgery and fear about surgery, perceived body integrity
and surgical room image was examined (Table 2).

Table 2. The relation between the experience of surgery and fear, perceived body integrity and surgical room image in

the drawings

Children with Surgery Children without Test and p Values
n=20 Surgery
n=20
S % S %

Fear Yes 9 45.0 13 65.0 1?=1.628
No 11 55.0 7 35.0 P=0.202
Positive 10 50.0 16 80.0 1?=4.054
Perceived Body Integrity Negative 10 50.0 4 20.0 P=0.044
) Positive 9 40.9 13 59.1 1*=1.628
Surgical Room Image Negative 11 61.1 7 38.9 P=0.202

Total 20 100 20 100

The theme fear appeared in 45% of the children having
surgery and in 65% of the children without surgery.
However, the fear of surgery did not have a significant
relation with having surgery (Table 2; P>0.05). Fifty
percent of the children having surgery and 20% of the

children without surgery had a negative perception
about the body integrity. The perceived body integrity
had a significant relation with the experience of surgery
(Table 2; P<0.05). Sixty-one percent of the children
experiencing surgery and 39% of the children not
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experiencing surgery had a negative surgical room image.
However, the relation between the surgical room image
and the experience of surgery was not significant (Table
2; P>0.05).

4. Discussion

In the present study, a higher rate of the children not
having surgery were afraid of surgery compared to those
having surgery. However, there was not a significant
relation between these variables (P>0.05; Table 2). It is
reported in the literature that fear is a sudden unwanted
emotional behavior or reaction against a certain real or
unreal situation and danger. Fears experienced by
children vary with their age. Except for physical
examinations,
collection of blood samples and injections are performed

painful procedures like vaccination,
in hospitals. Children may have to be hospitalized for
their treatment in addition to day care procedures and
even may have to be operated. They may lead to fear and
anxiety in children (Giindiiz et al.,, 2016). However, in a
study by Ayan and Oztiirk Sahin (2019) therapeutic play
offered to children hospitalized for surgery was reported
to reduce anxiety and fear due to the procedure. Tsai et
al. (2013) investigated the effect of therapeutic play on
the fear resulting from radiotherapy and found out that
therapeutic play decreased this fear, increased the
cooperation and improved their
communication with health staff during their treatment
process. In another study, the children whose parents
had an education level lower than high school were

children’s

found to experience more fear of hospital than other
children. Also, the children not afraid of hospital had
medical toys at home and were more frequently
informed about hospital by their parents (P<0.05).
Besides, rather than performing injections, not informing
children before performing injections by health staff was
a significant factor causing the fear of hospital in
children. The health staff's communicating with and
rewarding children was found to reduce the fear of
hospital (Giindiiz et al, 2016). In a study by Camur
(2017) education and therapeutic play combined with
education significantly decreased anxiety and fear in
children after surgery compared to the control group
Justus et al. (2006) reported that the children offered a
preoperative preparation program recovered more
quickly and less frequently experienced emotional
problems like separation anxiety and sleeplessness. A
study by Mete (2018) on 8-12-year-old children
hospitalized for surgery and not having a prior
experience of surgery showed that 65% were given
information about the hospital environment and 76.6%
were given information about surgery. These children
were found to have fewer thoughts creating anxiety. Mete
(2018) noted that the faces in the pictures drawn by the
children before surgery did not have a mark representing
an expression, but that the faces in the pictures drawn
after surgery had a smile and were happier, which
suggested a decrease in anxiety in the children. In the

present study, the lower rate of the theme of fear in the
children having surgery can be explained by their
possible experiences reducing their fear before and
during the procedures (effective communication and
offering information). Fear refers to a sudden unwanted
emotional behavior or reaction in case of a certain real or
unreal situation or danger. In the current study, the
projective picture drawing test was administered after
surgery. Since the threat causing fear disappeared, the
fear felt by the children might have decreased.

Perceived body integrity had more negative features in
the drawings created by the children having the
experience of surgery. Also, the relation between the
experience of surgery and perceived body integrity was
significant (Table 2; P<0.05). Children aged 6-12 years
have concerns about the body image in the preoperative
period. Besides, they have fears and worries about how
long surgery will last, whether they will stay awake and
what they will look like after surgery (Smith and
Dearmun, 2006). The steps of surgical procedures should
be explained to children by playing games with them on a
mannequin or by using visual aids (video, posters and
brochures) to increase their cooperation. There is
evidence in the literature that talking to small children
through puppets and allowing children aged over 9 years
to touch and examine the equipment used in hospital and
offering them information about the procedure through
visual aids help to decrease their fears about disruption
of the body integrity. Projective picture drawing is a
therapeutic play recommended to understand the
feelings of the children aged 7-12 years about their body
integrity/body image (Mooney, 1997; Price and Gwin,
2008; Cavusoglu, 2011). To the best of our knowledge,
there have not been any studies examining the relation
between experiencing surgery and perceived body
integrity in children. However, it is reported that the
negative change in the child body, disruption of the body
and resultant pain and discomfort are considered as the
factors causing stress (LeRoy et al., 2003; Sadhasivam et
al, 2009). Perceived body integrity can change in
children before and after surgery. All physical diseases
and disorders can lead to anxiety about the loss of the
body integrity in children and can trigger negative
attitudes and behavior towards themselves.

The children having the experience of surgery had a
more negative surgical room image, but the relation
between the experience of surgery and surgical room
image was not significant (Table 2; P>0.05). Regardless
of their age and development, all children have physical,
emotional and cognitive needs while getting prepared for
surgery. Therefore, the nursing interventions directed
towards children before and during hospitalization and
before surgery can provide great benefits in terms of
reduction of anxiety (Altay, 2008). In a quasi-
experimental study performed with children aged 5-12
years, scheduled to have daycare surgery and not taking
anxiolytic medications, the children in the intervention
group were taken to a special game room for 15 minutes,
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while the children in the control group set in the waiting
room. The intervention group participating in a game
activity while waiting for surgery were found to have a
lower level of anxiety. It was concluded that the
environment provided for the children in the hospital
affected their surgical room image (Weber, 2010). In a
study on children aged 4-11 years in a university hospital
in Finland, the children were asked to draw a picture of
an ideal hospital. The pictures were found to contain the
hospital environment in general, but nurses and parents
occupied less space (Pelander et al, 2007). Kain et al.
(2000) offered a program involving behavioral methods
like therapeutic play and introduction of the hospital and
the surgical room to children aged over 6 years 5-7 days
before surgery and discovered that the program was
effective in reduction of anxiety in the children. Medical
toys can be utilized to show changes likely to appear in
perceived body integrity and feelings in children. Playing
with these toys both help to demonstrate medical and
surgical procedures and where an incision or edema will
appear after surgery and allow children to express their
feelings. The language used during the play is of
importance. For example, the words incision, edema and
organ can be substituted for opening, swelling and a
special part of the body respectively. Children can be told
that they will feel discomfort instead of pain. The items
that can be used in a therapeutic play includes dolls, toy
animals and puppets and the therapeutic play will help
children to overcome the negative feelings about the
body integrity (Justus et al, 2006; Altay, 2008). The
American Academy of Pediatrics and the American Pain
Society (2001) reported that pain and stress should be
minimized even in minor interventions like peripheral
vein cannulation (Committee on Psychosocial Aspects of
Child and Family Health, 2001). In the current study, a
higher rate of the negative surgical image in the children
with the experience of surgery can be due to a lack of
appropriate physical conditions in the hospital where the
study was conducted.

5. Conclusion

In light of the results of the study, perceived body
integrity is related to the experience of surgery. The
children experiencing surgery had a higher rate of a
negative perception of body integrity. Besides, the
children experiencing surgery had a lower rate of fear
but had a higher rate of a negative surgical room image.
Data were collected from the children having surgery
after the surgical procedure. However, it is necessary to
determine feelings such as fear before surgery. It can be
recommended that projective drawing is utilized before
surgery in further studies. Nurses could utilize drawing
to elicit data that cannot be expressed verbally to
communicate with children. They could also offer
education by introducing medical
employing stories and creative drama to reduce fear in
children. The drawings created by children are important
in that they reveal emotional changes in children before

material and

surgery. They give hints at fears, perceptions, fantasies
and misunderstandings of children. They also give
information to nurses about emotions and support needs
of children. Besides, the assessment of the drawings can
guide nurses in care provision to help children to cope.
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Abstract: This study was conducted to investigate the relationship of personality traits on the levels of anxiety and depression during
pregnancy. This cross-sectional study was conducted among 205 pregnant women over the age of 18 who attended the pregnancy
outpatient clinic for pregnancy follow-up between June and September. The data were collected by means of the “Socio-demographic
Data Form,” “Cervantes Personality Scale (CPS),” and “Hospital Anxiety and Depression Scale (HADS).” The mean age of the
participants was found to be 30.73+5.66 years. Scores obtained by pregnant women's on the CPS was 12.56+6.45 for the sub-
dimension of extraversion/introversion, 16.61+8.03 for the sub-dimension of emotional stability /neuroticism, and 21.63+5.10 for the
sub-dimension of sincerely/insincerely. Scores obtained by pregnant women's on the HADS was 7.35+4.42 for the sub-dimension of
anxiety, and 5.89+4.26 for the sub-dimension of depression. It was found that 21.4% of the pregnant women had high levels of anxiety,
and 14.1% of them had high levels of depression. It was found that there was a significant relationship between sub-dimension anxiety
and extraversion/introversion, and emotional stability/neuroticism. It was found that there was a significant relationship between
sub-dimension depression and extraversion/introversion and emotional stability/neuroticism. As a result of this study, it was
concluded that there is a relationship between personality traits and anxiety and depression levels in pregnant women. In addition, it
was found that pregnant women with the personality traits of introversion and neuroticism were more prone to anxiety and
depression.
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1. Introduction

Women experience more psychosocial changes during
pregnancy compared to other periods of life. Therefore,
the risk of encountering many factors that can cause
stress and anxiety is higher (Dunkel and Tanner, 2012;
Najman et al,, 2016). Good psychological health during
pregnancy is critical for the health of both pregnant
woman and fetus. Since psychological disorders such as
anxiety and depression during pregnancy are usually
attributed to the usual changes related to pregnancy,
diagnosis may be difficult and treatment may be delayed.
Psychological disorders seen in this period increase
complications of pregnancy and delivery, affect the
health of the newborn negatively, and cause problems
such as premature birth, low birth weight and
intrauterine growth retardation (Graignic-Philippe et al.,
2014; Haakstad et al, 2016; Bernard et al, 2018).
According to international studies, depression is more
common in women during the fertility period between
the ages of 18-44 years (Lee et al.,, 2007; Faisal-Cury and
Menezes, 2012; Verbeek et al,, 2015). The results of the
studies indicate that the rate of anxiety disorders in the
antenatal period varies between 9% and 30% (Brunton

et al.,, 2015; Haakstad et al., 2016; Bernard et al.,, 2018).
For a holistic approach at the pregnancy follow-up, it is
important to perform the psychological evaluation
together with the physical evaluation meticulously, and
to evaluate risk factors. In addition, it is important to
inform the pregnant women at risk about the psychiatric
diseases.

Human is a bio-psycho-socio-cultural entity. Personality
is a combination of all these factors. Personality is an
important variable that affects the quality of life and
well-being of an individual. Personality traits are unique
to each individual, and distinguish them from other
individuals (Bal and Sahin, 2011). Individuals respond to
the events they experience based on their personality
traits, and determine the methods of coping with these
events. It is also reported that personality traits are
related to psychological health during pregnancy
(Guszkowska et al., 2014).

Personality affects the quality of life and well-being of the
individual as well as the development of anxiety and
depression. This study will contribute to the planning of
interventions to reduce the level of anxiety and
depression in pregnant women. In the light of this
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information, the study was conducted to determine the
relationship of personality traits on the levels of anxiety
and depression during pregnancy.

2. Material and Methods

2.1. Design and Participants

This cross-sectional study was conducted at the
Cerrahpasa Medical Faculty Hospital from June 2019 and
September 2019. The study population consisted of
pregnant women who applied for pregnancy follow-up.
Power analysis was performed to determine the number
of people to be included in the study, and the number of
pregnant women to be included in the sampling was
calculated as 178 (95% CI and 5.0% margine of error). A
study was conducted with 205 people who could be
reached to reduce the margin of error and increase its
generalizability to the universe. The inclusion criteria
consisted of pregnant women who were above 18 years
of age, fetal heartbeat detected in ultrasonography, did
not have any psychological and chronic disorders, had
the ability to understand and fill the scales, and
volunteered to participate in the study. The exclusion
criteria consisted of pregnant women who were under 18
years of age, chromosome anomaly detected in the fetus,
well as those with psychological and chronic disorders,
who lack the ability to understand and fill the scales
reluctant to participate in the study.

2.2. Measures

The data of the study were collected by using the “Socio-
demographic Data Form”, “Cervantes Personality Scale
(CPS),” and “Hospital Anxiety and Depression Scale
(HADS).”

Socio-demographic Data Form consists of 28 questions
the socio-demographic and obstetric characteristics of
pregnant women.

CPS was developed by Castelo-Branco et al., in 2008 and
the adaptation, validity and reliability study into Turkish
was carried out by Bal and Sahin in 2011. It is a 6-point
Likert type scale consisting of 20 questions. The scale
consists of 3 sub-dimensions (extraversion/introversion,
emotional stability/neuroticism, sincerely/insincerely).
Each item in the scale is scored between 0 and 5.
Subscale of sincerely/insincerely is not a personality
trait; it is a control for in the other two subscales. The
increase in the scores of each sub-dimension of the scale
indicates the increase in introversion, neuroticism, and
insincerely. The decrease in the scores of each sub-
dimension of the scale indicates the increase in
extraversion, emotional stability and sincerely (Castelo-
Branco et al,, 2008; Bal and Sahin, 2011). The Cronbach's
Alpha values of the scale were «=0.97 for the
extraversion/introversion sub-dimension; «=0.81 for the
emotional stability/neuroticism sub-dimension; x=0.71
for the sincerely/insincerely sub-dimension (Bal and
Sahin, 2011). In the present study, the Cronbach’s Alpha
reliability coefficient was «=0.87 for the entire scale,
«=0.80 for the extraversion/introversion sub-dimension,
x=0.84 for the emotional stability/neuroticism sub-

dimension, and «=0.88 for the sincerely/insincerely sub-
dimension.

HADS was developed by Zigmont and Snaith (1983) in
order to screen the anxiety and depression in individuals
and determine the risk group. The validity and reliability
study of the Turkish version of the HADS was performed
by Aydemir et al. (1997). It consists of 14 questions, 7 of
which investigate the symptoms of anxiety, and 7 of
which examine the symptoms of depression. Each
question is scored between 0 and 3. In the scale, the
score between 0 and 7 indicates the absence of anxiety
and depression, the score between 8 and 10 indicates the
borderline levels of anxiety and depression, and the score
211 indicates the presence of anxiety and depression
(Zigmond and Snaith, 1983; Aydemir et al, 1997). The
Cronbach's Alpha values of the scale were «=0.85 for the
anxiety sub-dimension and «=0.77 for the depression
sub-dimension (Aydemir et al, 1997). In the present
study, the Cronbach’s Alpha reliability coefficient was
x=0.85 for the entire scale, x=0.85 for the anxiety sub-
dimension, and «=0.84 for the depression sub-
dimension.

2.3. Statistical Analysis

The data obtained in the study were analyzed using the
SPSS (Statistical Package for Social Sciences) for
Windows 22.0 program. The significance value was
accepted as P<0.05. Number, percentage, mean and
standard deviation were used as descriptive statistical
methods in the evaluation of the data. Normality
distribution test was administered to determine whether
the variables of the study had normal distribution. It was
determined that variables of the study had normal
distribution (P>0.05). Parametric methods were used in
the analysis of the data. T-test was used for comparison
of quantitative continuous data between two
independent groups, and one-way ANOVA was used for
comparing quantitative continuous data between more
than two independent groups. Pearson's Correlation
performed between the

Analysis  was continuous

variables of the study.

3. Results

The findings regarding the descriptive characteristics of
the pregnant women participating in the study are
presented in Table 1. It was determined that the mean
age of the participants was 30.73+5.66, the mean years of
education was 10.11+4.46 years, the mean number of
pregnancies was 2.78+1.84, the mean number of births
was 1.15+1.12. Of the participants, 26.3% had university
degrees, 71.7% were housewives, 83.4% had nuclear
families, and 80.6% had moderate income levels. It was
found that 77.1% of the pregnant women had intended
pregnancies, 19% received antenatal training, 17.1% had
pregnancy problems such as gestational diabetes (9.3%)
and preterm birth risk (7.8%), 16.1% of them had an
experience affecting their life during pregnancy, 35.1%
had problems in daily activities related to pregnancy, and
42% had fear of birth (Table 1).
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Table 1. Distribution of pregnant women by descriptive

characteristics
Descriptive Characteristics Mean+SD Min-Max
Age 30.73+5.66 18-43
Year of education 10.11+4.46 4-16
Number of pregnancies 2.78+1.84 1-13
Number of births 1.15+1.12 0-5
N %
Education status
Primary school 51 249
Middle school 46 225
High school 54 26.3
University 54 26.3
Year of education
10 years and below 97 47.3
Over 10 years 108 52.7
Working status
Is working 58 28.3
Not working 147 71.7
Family structure
Nuclear family 171 83.4
Extended family 34 16.6
Income level
Low level 54 19.4
Middle level 224 80.6
Planned pregnancy
Yes 158 77.1
No 47 229
Receiving antenatal
traini
raming 39 19.0
ves 166 81.0
No '
Having problems during
p;einancy 35 17.1
170 829
No
Experiencing life-affecting
events during pregnancy
Yes 33 16.1
No 172 83.9
Having problems with
daily activity
Yes 72 35.1
No 133 64.9
Fear of birth
Yes 86 42.0
No 119 58.0

16.61+8.03 for the emotional stability/neuroticism sub-
dimension, and 21.63%5.10 for the sincerely/insincerely
sub-dimension. According to the mean scores obtained
by the participants in the sub-dimensions of HADS, the
mean score was 7.35+4.42 for the anxiety sub-dimension,
and it was 5.89+4.26 for the depression sub-dimension.
When the cut-off means scores of the pregnant women
obtained in the sub-dimensions of HADS were examined,
it was found that 21.4% had high anxiety levels in the
hospital anxiety 14.1% had high
depression levels in hospital depression sub-dimension
(Table 2).

sub-dimension,

Table 2. CPS and HAD mean of scores of pregnant

women
Scale scores MeanzSD Min-Max
CPS

Extraversion/Introversion 12.56+6.45 0-30
Emotional

motona . 1661803  0-35
stability /Neuroticism

Sincerely/Insincerely 21.63+5.10 0-30

HAD
Anxiety 7.35+4.42 0-21
Depression 5.89+4.26 0-18

Table 2 presents the findings elated to the scores
obtained by the women in CPS and HADS. Looking at the
mean scores obtained by the participants in the sub-
dimensions of CPS, the mean score was 12.56+6.45 for

the extraversion/introversion sub-dimension,

Table 3 presents the findings regarding the comparison
of the scores obtained by the pregnant women in CPS and
HADS in terms of their descriptive characteristics. When
the descriptive characteristics were compared with the
extraversion/introversion sub-dimension of the CPS, a
significant difference was found between regular visits to
the gynecologist. It was found that women who didn't go
to the regular visits to the gynecologist are more
introversion personality trait. When the descriptive
characteristics were compared with the emotional
stability /neuroticism sub-dimension of the CPS, a
significant difference was found between the years of
education, regular visits to the gynecologist, having
problems with daily activities, and fear of birth. It was
found that women who 10 years of education or less,
didn't go to the regular visits to the gynecologist, having
problems with daily activities, and fear of birth are more
neuroticism personality trait. When the descriptive
characteristics were compared with the anxiety sub-
dimension of the HADS, a significant difference was
found between the years of education, working status,
regular visits to the gynecologist, having problems with
daily activities, having problems with marriage and fear
of birth. It was found that women who 10 years of
education or less, didn't work, didn't go to the regular
visits to the gynecologist, having problems with daily
activities, having problems with marriage, and fear of
birth are more anxiety level. When the descriptive
characteristics were compared with the depression sub-
dimension of the HADS, a significant difference was
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found between the years of education, employment
status, having problems with daily activities, having
problems with marriage and fear of birth. It was found
that women who 10 years of education or less, didn't

work, having problems with daily activities, having
problems with marriage, and fear of birth are more

depression level (Table 3).

Table 3. Findings regarding the comparison of pregnant women with CPS and HAD scores and descriptive

characteristics
L Extraversion/ Emotional Sincerely/ Anxiety Depression
Descriptive Introversion stability/ Insincerely
Characteristics L
Neuroticism
Year of education
10 years and below 13.41+£6.82 17.95+£8.61 21.79+5.39 8.03+4.83 6.66+4.79
Over 10 years 11.79+6.02 15.39+7.31 21.49+4.85 6.75+3.95 5.20+3.62
Testa / P 1.800/ 0.073 2.301/0.022* 0.423/0.672 2.086/0.040*  2.469/0.016*
Working status
Is working 11.65+6.16 15.60+6.38 20.72+4.95 6.31£3.15 4.74+3.44
Not working 12.91+6.55 17.00+8.59 21.99+5.13 7.76+4.78 6.34+4.48
Testa / P -1.264/ 0.208 -1.127/0.203 -1.609/0.109  -2.144/0.012* -2.455/0.007*
Regular visits during
pregnancy
Yes 12.26+6.34 16.28+7.90 21.79+5.00 7.19+4.29 5.69+4.06
No 17.81+6.33 22.36%8.65 18.72+6.23 10.18+5.86 9.45+6.17
Testa / P -2.824/0.005* -2.471/0.014* 1.954/0.052 -2.197/0.029* -2.896/0.072
Having problems with
daily activities
Yes 12.62+6.42 18.73+7.55 21.43+4.89 9.79+4.52 7.68+4.84
No 12.52+6.49 15.45+8.08 21.74+5.23 6.03+£3.77 4.92+3.58
Testa / P 0.104/0.917 2.835/0.005* -0.419/0.676  6.329/0.000* 4.627/ 0.000*
Having problems in
marriage
Yes 15.16+5.67 19.00+£5.32 23.00+2.82 12.00+£4.89 9.83+4.75
No 12.48+6.47 16.53+8.10 21.59+5.15 7.21+4.34 5.77+4.21
Testa / P 1.004/0.317 0.739/ 0.461 0.664/0.507  2.647/0.009* 2.319/0.021*
Fear of birth
Yes 12.51+6.14 18.62+7.84 20.89+5.13 9.36+4.46 6.69+4.39
No 12.59+6.69 15.15+£7.89 22.16+5.04 5.90+3.80 5.31+4.09
Testa / P -0.093/0.926 3.121/ 0.002* -1.770/0.078 5.961/0.000* 2.320/0.021*

alndependent two-sample t-test, *P<0.05.

Table 4 presents the findings on the relationship between
the sub-dimensions of CPS and the sub-dimensions of
HADS. There was a weak, significant and positive
relationship between emotional stability/neuroticism
and extraversion/introversion and sincerely/insincerely
(P<0.05). It was found that there was a very weak,
significant and positive relationship between sub-
dimension anxiety and
(P<0.05), and a strong, significant and positive

extraversion/introversion

relationship between sub-dimension anxiety and
emotional stability/neuroticism (P<0.05). It was found
that there was a moderate, significant and positive
relationship between sub-dimension depression and

extraversion/introversion and emotional

stability /neuroticism (P<0.05). It was determined that
there was a strong, significant and positive correlation
between sub-dimension depression and anxiety (P<0.05)
(Table 4).

4. Discussion

Despite the fact that pregnancy is a natural life event
desired and expected by all women, it is a process, in
which important physiological, social and spiritual
changes are experienced. While many women do not
have difficulty in adapting to these changes, it may cause
psychological disorders in some women.
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Table 4. Findings regarding the relationship between CPS and HAD

Extraversion/ Emotional Sincerely/ Anxiety Depression
Introversion stability/ Insincerely
Neuroticism

ra p ra P ra p ra P ra P
Extraversllon/ 1000 0.000 ) ) i i ) i ) i
Introversion
Emotional
stability/ 0.262 0.000" 1.000 0.000 - - - - - -
Neuroticism
Sincerely/ 0.005  0.947 0.223 0.001° 1.000 0.000 . -
Insincerely
Anxiety 0.186 0.008" 0.608 0.000" 0.054 0.438 1.000 0.000 - -
Depression 0.441 0.000" 0.524 0.000" 0.094 0.182 0.614 0.000" 1.000 0.000

aPearson correlation coefficient, *P<0.05.

Personality traits of the individual may also be effective
in dealing with the changes that occur during pregnancy
(Bal and Sahin, 2011; Dunkel and Tanner, 2012; Najman
et al, 2016). The results of this study, which was
conducted to determine the relationship of personality
traits on the levels of anxiety and depression, of pregnant
women, are discussed with reference to the relevant
literature. Personality traits of the individual may be
effective in dealing with the changes that occur during
pregnancy. In this study, the mean scores obtained by the
pregnant women participants in the sub-dimensions of
CPS 12.56+6.45 in  the
extraversion/introversion, 16.61+8.03 in the emotional
stability /neuroticism, 21.63+5.10 in the
sincerely/insincerely. Bal and Sahin (2011) determined

were found as

the mean scores obtained by the pregnant women
participants in the sub-dimensions of CPS were found as
15.95+9.1 in the extraversion/introversion, 18.83+7.3 in
the emotional stability/neuroticism, 18.12+6.44 in the
sincerely/insincerely (Bal and Sahin, 2011). Ozkan and
Kucukkelepce (2019) determined the mean scores
obtained by the pregnant women participants in the sub-
dimensions of CPS were found as 14.50+5.24 in the
extraversion/introversion, 19.21+5.79 in the emotional
stability /neuroticism, 12.35+4.80 in the
sincerely/insincerely (Ozkan and Kucukkelepce, 2019).
In the present study, it was observed that pregnant
women were high insincerely sub-dimension score. This
result can be explained by the fact that the study was
conducted with the pregnant women, and that the
pregnant women exhibited insincerely trait due to
hormonal and physical changes during pregnancy.

In the present study, it was found that women who go to
the regular visits to the gynecologist are more
extraversion and emotional stability personality trait.
This result suggests that regular visits to the gynecologist
and being informed about the health of their babies have
a positive effect on women. In this study, it was found
that the participants with 10 years of education or less
had more neuroticism personality traits. Bal and $ahin
(2011) was found that the participants with eight years

of education or less had more neuroticism personality
traits (Bal and Sahin, 2011). In the present study, it was
found that the participants, who had problems in daily
activities, exhibited neuroticism personality traits. The
reason for this may be related to the inability to control
emotions due to the stress associated with having
problems carrying out daily activities during pregnancy.
In the present study, it was found that the pregnant
women who had fear of childbirth exhibited neuroticism
personality traits. In their study, Derya et al. (2019)
determined that the women, who have high levels of
anxiety in their activities, were anxious, had frequent
negative thoughts, believed that they were always
unlucky, and had negative personality traits such as
pessimism, had a greater fear of childbirth (Derya et al,,
2019). The fear of childbirth, which may occur due to the
uncertainty about the delivery, the first pregnancy
experience as well as the intense and complex emotions,
may cause the women to exhibit more neuroticism
personality traits.

Psychiatric problems can be common in women, who
cannot adapt to the hormonal and physiological changes
during pregnancy. Many studies have found that anxiety
and depression are common during pregnancy (Alder et
al,, 2007; Dunkel and Tanner, 2012; Brunton et al.,, 2015;
Verbeek et al, 2015). In the present study, the mean
scores obtained in the sub-dimensions of HADS were
found as 7.35x4.42 for anxiety and 5.89+4.26 for
depression. Similar to the present study, the anxiety
scores were found to be higher compared to the
depression scores (Campos et al,, 2016; Do et al,, 2016;
Tuncel and Siit, 2018; VanDeLoo et al., 2018). According
to these results, it can be argued that anxiety is more
common compared to depression among the psychiatric
problems during pregnancy.

In the present study, it was found that 21.4% had high
anxiety levels, 14.1% had high depression levels in HADS
sub-dimension. In addition, the anxiety and depression
levels were found to be higher in the studies conducted
with the Turkish women, compared to the international
studies (Arslan et al, 2011; Cakir and Can, 2012; Tungel
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and Siit, 2018; VanDeLoo et al,, 2018; Wagqas et al., 2019).
This may be associated with higher level of
predisposition to anxiety and depression due to the fact
that there is more family pressure on the woman in
Turkey, they have a lower rate of employment, and
family problems are more common.

In this study, anxiety and depression scores of the
pregnant women with a 10 years of education or less
were found to be high. In some studies, conducted with
pregnant women, it was found that education level
affects only one of the anxiety and depression (Van
Bussel et al.,, 2009; Campos et al,, 2016). Similar to this
study, Van de Loo et al. (2018) and Daglar and Nur
(2014) found that the levels of anxiety and depression
increased as the level of education decreased (Daglar and
Nur, 2014; VanDeLoo et al., 2018). Low level of education
may prevent pregnant women from using effective
coping methods, and affect their levels of depression and
anxiety. In this study, anxiety and depression scores were
found to be lower in the pregnant women, who were
employed. Similar results were obtained in the study of
Arslan et al. (2011) on the pregnant women (Arslan et al.,
2011). Unlike this study, some studies conducted with
pregnant women found that working status was not
related to the level of anxiety and depression during
pregnancy (Hasanjanzadeh and Faramarzi, 2017; Sunday
et al, 2018). The result of this study suggesting that
working during pregnancy can also reduce distress and
anxiety. In this study, anxiety scores were found to be
lower in the participants, who visited the gynecologist
regularly during pregnancy. According to study
conducted by Daglar and Nur (2014) on pregnant
women, regular antenatal controls did not have any
effects on the levels of anxiety and depression. This may
be associated with the fact that getting information about
the baby during the antenatal check-up relieved the
expectant mothers. In the present study, anxiety and
depression scores were found to be high in pregnant
women, who had problems in their daily activities and
marriages during their pregnancy, and fear of childbirth.
In the study by iscan et al. (2018) conducted with
pregnant women, it was found that the levels of
depression were high in pregnant women, who had
family problems and fear of childbirth. Physical and
psychosocial problems that may increase during
pregnancy increase the risk of experiencing anxiety and
depression by making the daily life more difficult
(Campos et al., 2016; VanDeLoo et al,, 2018).

In this study, a relationship was found between the
emotional stability /neuroticism and
extraversion/introversion and sincerely/insincerely sub-
dimensions. According to these findings, the pregnant
women with neuroticism personality traits also exhibited
the personal traits of introversion and insincerely. The
fact that neuroticism personality traits were not revealed
much in studies investigating the personality traits of
women was revealed differently in the present study,
indicating that the neuroticism personality may have a

connection with the mood of pregnancy (McCrae and
Costa, 2003; Costa et al., 2017). Studies in the literature
found a significant relationship between extraversion
and emotional stability and subjective well-being in
individuals aged 19-45 (Penley and Tomaka, 2002;
Eryilmaz and Ercan, 2011).

It was found that there was a positive relationship
between anxiety and depression sub-dimension and
extraversion/introversion and emotional
stability /neuroticism (P<0.05). According to the results
of this study, it can be argued that pregnant women with
introversion and neuroticism personality traits are at
risk for developing anxiety and depression.

In the present study, a significant relationship was found
between the sub-dimensions of HADS, depression and
anxiety. Various studies have shown a relationship
between anxiety and depression (Chong et al, 2016;
VanDeLoo et al,, 2018). The results of this study indicate
that the symptoms of anxiety and depression during
pregnancy tend to increase due to the characteristics
arising from the nature of pregnancy. Anxiety and
depression symptoms should also be evaluated during
pregnancy follow-up, and contribution should be made to
maintain the psychological health in pregnant women.

4. Conclusion

As a result of this study, it was concluded that there is a
relationship between personality traits and anxiety and
depression levels in pregnant women. It was found that
21.4% of the pregnant women had high levels of anxiety,
and 14.1% of them had high levels of depression. In
addition, it was found that pregnant women with the
personality traits of introversion and neuroticism were
more prone to anxiety and depression. During the
pregnancy follow-up, psychological evaluation should be
performed together with physical evaluation with the
same diligence and the basic personality traits should be
taken into account when planning the care of pregnant
women. Training and counseling activities should be
performed in order to improve the coping mechanisms
that would help the pregnant women in coping with
anxiety and depression.
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Abstract: The incidence of anemia and its association with postoperative complications in pediatric patients undergoing elective
minor surgery are unknown. This study aims to determine the prevalence of anemia and its impact on postoperative complications in
children undergoing elective minor surgery under general anesthesia. The preoperative complete blood count data of ASA I-II patients
aged 1-18 years, for whom the pediatric surgery department planned an elective minor surgery under general anesthesia between
January 1, 2019 and December 31, 2019, were evaluated retrospectively. The frequency of patients with abnormal hemoglobin values,
the influence on preoperative treatment, the perioperative blood requirement and the complications were evaluated. Based on the
specified inclusion interval, 851 of 3142 patients (784 Turks, 67 immigrants) met the inclusion criteria. It was observed that 24.38% of
these patients had varying degrees of anemia (1.72% was rated as severe anemia). In addition, it was found that the operations of
patients with anemia were not postponed and no additional assessment was required from the patients. It was found that the
prevalence of anemia between Turkish patients and immigrant patients is similar. No complications were observed in the patients
during the perioperative period. We found that the preoperative complete blood count test has limited value in patient management in
children undergoing elective minor surgery and the prevalence of anemia in our area is quite high. Instead of routine laboratory tests, a
careful medical history and physical examination are sufficient to determine the preoperative suitability of the pediatric patient before
elective minor surgery.
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1. Introduction

Anemia is defined as a decrease in red blood cells, or the
concentration of hemoglobin in the blood, that affects
motor and cognitive functions in children. According to
the World Health Organization, the worldwide
prevalence is estimated at 24.8%. (WHO, 2011; WHO,
2015).

Children are particularly at risk as iron deficiency
anemia, rapid growth, and inadequate iron intake with
insufficient nutritional support are the most important
issues in this group (Somy et al, 2019). In Turkey, it has
been reported that the frequency of anemia varies
between 2-50% in children (Karaman et al, 2013;
TARDPACG, 2013). Since complete blood count is one of
the most frequently used diagnostic tests in children
admitted to hospital, anemia of various degrees occurs in
practice.

Preoperative laboratory tests are considered as an
integral part of the pre-anesthetic evaluation. Although
routine screening tests do not play a significant role in
treating patients with elective surgery, these tests are
done routinely even when they rarely detect an
unexpected disease. On the other hand, an abnormality in

the test results does not affect the perioperative
management or outcome, and these tests are also
performed for elective minor surgeries (Michota et al,
2004; Ajimura et al,, 2005).

The usefulness of routine testing is being challenged as
unnecessary testing increases the cost of surgical care
without providing assurance of legal liability and patient
comfort. Some preoperative tests are done without
considering the patient's age, medical history, severity of
surgery, or cost considerations. Patients can benefit from
some tests in case they need post-operative care in the
intensive care unit and provide baseline values for later
comparisons. The complete blood count is
frequently performed with the desire to detect anemia
and other blood diseases in all age groups. The most
common finding in patients without complaints is

most

anemia, but it may not change surgical decisions,
especially in minor surgeries (Mallick, 2006).

The aim of this study was to elucidate the prevalence of
preoperative anemia in children presenting to our
hospital for minor surgery and to examine the difference
between immigrants and our citizens.
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2. Material and Methods

The local ethics committee approval has been granted
and all procedures were applied in compliance with the
principles of the Declaration of Helsinki. This
retrospective analysis was conducted between 31
December 2018 and 31 December 2019. ASA I-1I patients
aged 1-18 years who had minor elective surgery by
pediatric surgery under general anesthesia and children
who did not have preoperative blood test were included
in the study. Children who underwent ASA III-1V,
emergency surgery, or major surgery were not included
in the analysis. Medical records were reviewed for type
of surgery, preoperative hemoglobin levels, perioperative
surgery, anesthesia-related issues, and demographics.
Patients' hemoglobin levels were categorized based on
their age and hemoglobin level as stated in World Health
Organization (WHO, 2011; WHO, 2015) (Table 1).

Table 1. Classification of anemia in children according to
hemoglobin values, gr/dL

Age Normal Mild Moderate  Severe
12-59 M >11 10-10.9 7-9.9 <7
5-11Y >11.5 11-11.4 8-10.9 <8
12-14Y >12 11-11.9 8-10.9 <8
=215Y,

NPF >12 11-11.9 8-10.9 <8
215Y, ML >13 11-12.9 8-10.9 <8

M=months, Y= years, NPF= non-pregnant female, ML= male

2.1. Statistical Analysis

Statistical analyses were performed with SPSS 23
(Statistical Package for Sciences,
Armonk, NY, USA) package software. Continuous data

Windows Social
were expressed in mean * standard deviation and
independent t-test, categorical data
expressed in numbers (percentages). The value of P<0.05

while were

was considered statistically significant.

3. Results

A total of 3142 pediatric patients were operated on in
our hospital during the study period. Patient
demographics are shown in Table 2 and preoperative
hemoglobin levels are shown in Table 3. Eight hundred
fifty one patients had minor surgery and 39 Turkish
citizens did not have a laboratory test before surgery.
The prevalence of anemia was 24.38% (n=198), and
1.72% (n=14) patients had severe anemia (hemoglobin
levels were lower than 7 gr/dl) in our study group.

All patients were discharged after 24-48 hours of
surgery. There was no need for blood transfusion in any
patient. There was no statistical difference in anemia
between refugees (12.84 + 2.38) and Turkish citizens
(12.68 + 2.15). (P=0.56).

4. Discussion

This study showed that preoperative anemia was
observed in 24.38% of children admitted to our facility
for minor surgery. However, none of the patients had a
complication of anemia in the perioperative period.
Anesthesiologists ensure adequate oxygen delivery to the
vital organs during surgical procedures. ASA task force
has emphasized the evaluation of vital organs in
perioperative period for adequate oxygenation and
perfusion.

Table 2. Demographic Data (n=851)

Characteristics n (%)
Sex
Male 729 (85.7)
Female 122 (14.3)
Age
12-59 months 365 (42.89)
5-11 years 292 (34.31)
12-14 years 72 (8.46)
215-year non-pregnant female 39 (4.58)
> 15-year male 83 (9.75)
Nationality
Turkish 784 (92.13)
Refugees 67 (7.87)
ASA
I 738 (84.68)
11 113 (15.31)
Surgery Type
Circumcision 399 (46.88)
Inguinal hernia 243 (28.55)
Pilonidal sinus 89 (10.7)
Circumcision and inguinal hernia 54 (6.34)
Circumcision and undescended 40 (4.71)
testis 18 (2.11)
Frenulum 5(0.58)
Meatomia 3(0.35)
Hydrocelektomia
Table 3. Pre-operative hemoglobin levels
Age Normal Mild Moderate Severe
614 85 99 14
(75.61) (10.46) (12.49) (1.72)
n (%) n (%) n (%) n (%)
12-59 M 283 35 32 4
5-11Y 223 14 49 4
12-14Y 48 10 6 3
>15Y,
NPF 21 4 6 1
215,
ML 39 22 6 2

M=months, Y= years, NPF= non-pregnant female, ML= male

Electrocardiography, blood pressure, heart rate, oxygen
saturation, and urine output are the conventional
preoperative tools of monitoring (Basel et al, 2018).
Advances in surgical technology, the availability of
sophisticated instruments, and monitoring tools have
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improved surgery and anesthesia by making the patient's
physiology less complicated and threatening, and
allowing early and safe recovery. Nevertheless, a
"routine” blood testing policy before operations has
become an integrated part of surgical and anesthetic
practice (Basel et al., 2018).

Since complete blood count (CBC) is one of the most
frequently used diagnostic tests in children admitted to
hospital, anemia of varying degrees is common in
practice. Identification and treatment of the disease-
causing anemia are more important than the anemia
itself (Somy et al., 2019). It is appropriate to use a lower
limit according to age in the diagnosis of anemia.
According to the results of this study we found that the
prevalence of anemia in our region was almost 25%. We
did not differentiate the cause of the anemia, but it is
logical to believe that the most common cause of anemia
in our study population, as in the published literature,
was iron deficiency anemia (IDA). The most common
cause of anemia in all age groups, particularly in infants
and children, was IDA (Lin, 2019). The IDA prevalence in
the population exceeds 50% in parts of the world where
socioeconomic level is low. The lowest rate of IDA was
found in California (3.4%), and the highest rate was
found in Nigeria (79.1%) (TARDPACG, 2015; Somy et al,,
2019). In Turkey, it has been reported that the frequency
varies between 2-50% (TARDPACG, 2015).

According to the Turkish Anesthesiology and
Society's  Preoperative
Guideline, there is no need for routine preoperative
testing in ASA-1 patients undergoing minor surgery
(TARDPACG, 2015). Traditionally, patients without CBC
are not accepted to general anesthesia for legal and
safety reasons. In this analysis, we found that 39 patients

Reanimation Assessment

who underwent a minor surgery under general
anesthesia had no preoperative blood count and none of
these operations were postponed.

Interestingly, four patients with severe anemia before
surgery were not referred to the pediatrician or the
surgery was postponed as patients usually came to the
hospital on the day of surgery or the day before minor
surgeries. These types of surgery can be considered
relatively safe and bleeding has not been observed. On
the contrary, surgeons ignored abnormal laboratory
results in more than half of cases (Soares et al, 2013),
which could have serious legal consequences. These
could help explain why minor surgeries were performed
with these conditions. Adenekan et al. (2012) found that
routine laboratory tests had minimal impact on the
management and outcome of pediatric orofacial cleft
surgery.

The factors influencing the indiscriminate ordering of
preoperative tests are not well known. Some
assumptions are insecurity during clinical evaluation,
distrust of physicians in the surgical outcomes and cases
published in the literature. (Kannaujia et al, 2020).
Mirza et al. (2018) stated that day-case surgeries could
be safely performed with hemoglobin levels over 8 g/dL.

In our study, 14 patients had surgery under these levels
safely. Hemoglobin levels less than 6 g/dL is considered a
valid trigger for transfusion in the presence of symptoms
of anemia. expert guidelines
recommend taking into consideration the individual

Current consensus
patient's clinical status along with an optimum
hemoglobin target (TARDPACG, 2015). In general,
recommendations for pediatric patients (excluding
neonates) suggests that a hemoglobin threshold
transfusion target of 7g/dL (Goel et al,, 2016; Goobie et
al, 2019) is appropriate in a hemodynamically stable
well-compensated patient and that, in general, given a

hemoglobin concentration of >9g/dL, red blood
transfusion is unnecessary and inappropriate (loannou et
al., 2019).

Turkey has been hit by a large wave of immigration from
the Middle East and particularly from Syria. We tried to
investigate the influence of refugees on the prevalence of
anemia in our cohort. Although the proportion of
immigrants (7.87%) was not high enough, there was no
statistical difference to Turkish citizens. In addition, only
one patient had severe anemia. The prevalence of anemia
among immigrants can be high due to nutritional
deficiencies.

The costs for preoperative blood tests are a separate
burden on the social security system. Although a
complete blood count alone with 2.85 TL causes low
costs, due to the difficulties (Celikol et al, 2019) in the
pediatric age group, hemostasis and simple biochemical
tests are also required during blood collection. These
costs, which total 33.73 TL for a patient, make up about
50% of the cost of a circumcision operation. Indeed,
determining the prevalence of preoperative anemia is
critical to inpatient optimization for major surgical
procedures; it seems unnecessary in minor surgeries.
Nieto et al. (Nieto et al., 2017) showed that preoperative
tests did not significantly impact elective pediatric
cardiothoracic surgery decision-making. Tests should be
clinically ordered to reduce costs and patient discomfort.
Implementation of patient blood management programs
in the adult surgical population has clearly shown that it
improves outcomes and reduces costs (Meyer et al,
2020), but there is still a lack of evidence in pediatric
surgery.

Venous interventions such as blood draw may look like
minor procedures, but children can find them painful and
frightening (Celikol et al.,, 2019). Painful experiences for
children with blood draws and other invasive procedures
can have negative consequences, such as extreme anxiety
during future operations and extreme physiological
reactions during the current procedure. Additionally,
Gergeker et al. (2018) found that 18% of children
between 4-10 years old who had difficulty in
venipuncture were related to higher anxiety levels.
Previous painful experiences, fear of needles, and anxiety
continue into adulthood, and this situation can cause an
exacerbated pain response and result in the avoidance of
medical procedures. Basel et al. stated that no laboratory
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tests were indicated for healthy children undergoing a
procedure with minimal blood loss anticipated (Basel et
al, 2018).

5. Conclusion

In relation to the results of this study, it can be concluded
that preoperative anemia was common in infants and
children eligible for minor surgery at our facility. A
detailed and careful physical examination in patients
with ASA 1-2 minor pediatric surgery can avoid the need
for blood draws, which can induce anxiety and
exaggerated physiological responses in children. This can
increase child and family comfort and reduce laboratory
costs without compromising the safety and quality of
care.

Limitations

Our sample size may not be sufficiently powered to
produce statistically significant results. In addition, the
unique patient population at a single facility, the
retrospective design of the study, and various types of
minor surgeries can be identified as additional barriers.
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YOGUN BAKIMDA YATAN HASTA YAKINLARININ ANKSIYETE
DUZEYLERININ PSiKOSOSYAL GEREKSINIMLER UZERINE
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Ozet: Yogun bakim {tinitesinde yatis stirecinde hasta yakinlarinin bilgi, giiven, destek, yakinlik ve rahatlik alt basliklar: ile sunulan
psikososyal gereksinimleri mevcuttur. Bu psikososyal gereksinimler kisisel farkliliklar géstermektedir. Bu ¢alismada, bazal anksiyete
duizeyi yliksek ve diisiik olan hasta yakinlarinin gereksinimlerinin incelenmesi amaglandi. Calisma 3.basamak yogun bakimda 1 Kasim
2018 - 28 Subat 2019 tarihleri arasinda tanimlayici arastirma olarak dizayn edildi. Calismaya dahil olma goniilliiliik esasina dayanmakta
oldugundan arastirmaya katilmay1 kabul etmeyen 18 yasin altinda olan, dil farklilig1 nedeniyle iletisim giicliigli olan, postoperatif takip
amaci ile yatirilan ve 48 saatten daha kisa yatisi bulunan hasta yakinlari calisma disi birakildi. Calismada, ‘Kritik Bakim Aile ihtiyaglar:
Envanteri (CCFNI) ve ‘Beck Anksiyete Olcegi’ kullamldi. Belirlenen tarih arahginda yogun bakim iinitesine yatan 303 hastadan 91’inin
yakini calismaya dahil edildi. Anksiyete diizeylerine gore hasta yakinlari ‘anksiyete diizeyi yiiksek’ ve anksiyete diizeyi diisiik’ olarak 2
gruba ayrildi. Gliven, bilgi, yakinlik, destek ve rahatlik alt gruplari ayr1 ayr1 degerlendirildiginde anksiyetesi ytiksek olan bireylerde tiim
gereksinimlerin daha yiiksek oldugu tespit edildi. Her iki grup i¢in de gereksinim siralamasi benzer olup, sirasiyla; bilgi, destek, yakinlik,
gliven ve rahatlik gereksinimlerinin bulundugu tespit edildi. Yogun bakimda yatan hasta yakinlarinin bazal anksiyete diizeylerinin
yiiksek olmasi, giiven, bilgi, yakinlik, destek ve rahatlik gereksinimlerini arttirmaktadir. Hasta yakinlarinin ihtiyaglarinin anksiyete
duzeyleri ile birlikte degerlendirilmesi uygun goziikkmektedir. Bu donemde hasta yakinlari ile yanhs anlagilmalarin 6nlenmesi igin
iletisime 6nem verilmelidir.

Anahtar kelimeler: Yogun bakim, Anksiyete, Hasta yakini gereksinimi

The Effect of Anxiety Levels of Relatives of Patients in Intensive Care on Psychosocial Needs

Abstract: During the hospitalization in the intensive care unit, the relatives of the patients have psychosocial needs, which are presented
under the subheadings of knowledge, trust, support, closeness and comfort. These psychosocial needs show personal differences. In our
study, we investigated whether there was a difference between the needs of relatives of patients with high and low baseline anxiety
levels. It was designed as a descriptive study between November 1, 2018 and February 28, 2019 in our 3rd step intensive care unit.
Relatives of patients who did not want to be included in the study, who were under the age of 18, who were foreign nationals, who were
hospitalized for postoperative follow-up, and who were hospitalized for less than 48 hours were excluded from the study. The Turkish
version of the 'Critical Care Family Needs Inventory (CCFNI) was used for patient relatives' needs and the 'Beck Anxiety Inventory was
used for basal anxiety status assessment. Only 91 of the 303 patients' relatives were included in the study due to exclusion criteria.
Relatives of the patients were divided into high anxiety and low anxiety groups according to their anxiety levels. In individuals with high
anxiety; when the trust, knowledge, closeness, support, and comfort subgroups were evaluated separately, it was observed that the
requirements were statistically higher. The order of requirements was similar for both groups, and when sorted from most to least;
information, support, closeness, trust, and comfort. The high baseline anxiety level of relatives of patients in intensive care increases
their need for trust, information, closeness, support and comfort. It is important to consider the needs in terms of the level of anxiety.
Communication with patient relatives is important in order to prevent misunderstandings during the intensive care period.

Keywords: Intensive Care, Anxiety, Patient relatives needs
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1. Giris potansiyel stres kaynaklar (teknolojik bir ortam, yasam

Yogun bakimda (YBU) yatisin sadece hasta icin degil, aile destek tedavileri, hastaligin ciddiyeti vs) nedeniyle
icin de stresli bir deneyim oldugu ifade edilmektedir. YBU'de pek ¢ok psikososyal sorunla Kkarsilasildigl

Hastaneye yatirilan aile iiyesinin yasamsal riski ve diger bildirilmektedir (Al-Hassan ve Hweidt, 2004; Bailey ve
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ark, 2010; Chatzaki ve ark., 2012). Yapilan ¢alismalarda
YBU’de yatan hasta yakinlarinin kahs siiresi boyunca
uyku, dinlenme, yemek yeme, haberlesme ve acisini
paylasma gibi kisisel gereksinimleri oldugu (Leske 2002;
Aydin ve ark, 2010; Buckley ve Adrews, 2011;
Karagozoglu ve ark., 2014), bu kisisel gereksinimlerin
giderilmesi hem hasta bakimui ile ilgili karar durumlarinda
yakinin daha saghkh yardimcl
olabilecegi hem de hasta yakininda gelisebilecek ruhsal ve
bedensel rahatsizliklar1 6nleyebilecegi dngoriilmektedir.
Ote yandan aile bazhh bakim hizmet protokollerine bu
gereksinimlerin de dahil edilebilecegi bildirilmektedir
(Henneman ve Cardin, 2002; De La Fuente-Montas ve ark.,
2018).

Bir hastanin YBU’ne yatisi gerceklestiginde, hasta
yakinlar1 kaygi duymakta, bu kaygilarin posttravamatik
stres bozukluguna kadar ilerleyebilen klinik durumlara
yol actign bildirilmektedir (Azoulay ve ark, 2015).
Posttravmatik stres bozuklugu ani gelisen yogun bakim
yatisi ile tetiklenen ve progresif olarak artan diizeyde

karar vermesine

anksiyete, depresyon gibi belirtilerle ortaya ¢ikan bir
durumdur. YBU yatis siirecinde yasanan anksiyete ve
depresyonun Kkarsilanmayan gereksinimlerle progresif
olarak artis gosterebilecegi ifade edilmektedir (Bailey ve
ark., 2010; Kang ve ark., 2020).
Yogun bakimda yatistan sonra hasta yakinlarinda gelisen
anksiyete ve depresyon semptomlarinin psikososyal
gereksinimler lizerine etkileri ile ilgili farkl iilkelerden
calismalar bulunmaktadir (Bolosi ve ark. 2018; Fonseca
ve ark, 2019). Bu calismalarda YBU’de yatan hasta
yakinlarinda yatis sonrasi gelisen anksiyete ve depresyon
semptomlar1  ile  birlikte = psikososyal  destek
gereksiniminin de artig1 bildirilmektedir. Literatiirde
hasta yakinlarinin, yogun bakim yatis1 Oncesi var
olabilecek anksiyetelerinin, yatis siiresince gereksinimleri
inceleyen bir
o6ncesi var olan

lizerine olan etkilerini calismaya
rastlanmamistir.  Yatis anksiyete
durumunun YBU yatis1 sonrasi artabilecegi ve bu
dogrultuda iletisim sorunlarinin artabilecegi
ongorilmektedir. YBU yatis1 esnasinda cerrahi miidahale,
trakeostomi veya bakim ile ilgili komplikasyonlarin
giderilmesine yonelik islemler gibi hasta tedavisi ile ilgili
kritik kararlarin alinacagi iletisim
problemlerinin sosyal ve medikolegal sorunlara yol

zamanlarda bu

acabilecegi disiiniilmektedir. Ayrica yogun bakim
calisanlar1 agisindan diisiintildiigiinde; olas1 ¢alisan stres
faktorlerinden biri olabilecek iletisim sorunlarinin tespit
edilmesi 6nemli goriilmektedir.

Bu calismada, bazal anksiyete diizeyi yiiksek ve diisiik
olan hasta yakinlarinin gereksinimlerinin incelenmesi
amaglandi.

2. Materyal ve Yontem

Calismanin yapildig1 yogun bakim {initesinde her hastaya
glinde 2 kez uzman hekim tarafindan bilgilendirme
yapilmakta olup bilgilendirmelerden biri hasta basinda
yapilmaktadir.
bilgilendirme sikhg artmaktadir. Ek olarak, hasta ile

Aileye ve hastaya bagh olarak

ilgilenen hemsire tarafindan hastanin bakimi ile ilgili
bilgilendirme yapilmaktadir.

Calisma, 20 yatakli 3.basamak yogun bakim iinitesinde 1
Kasim 2018-28 Subat 2019 tarihleri arasinda tanimlayici
arastirma olarak planlanmistir. Calismaya dahil olma
gondllilik esasina dayanmakta oldugundan, calismaya
katilmayr kabul etmeyen, 18 yasin altinda olan,
postoperatif takip amaci ile yatirilan, yogun bakim izlemi
48 saatten daha az olan ve iletisim gii¢liigii yasayan hasta
yakinlar1 ¢alismaya dahil edilmedi. Oncelikli olarak
hastanin yakini,
durumunda uzun siiredir hasta ile birlikte olan baska bir
yakini ¢alismaya dahil edilmistir. Belirtilen tarihler
arasinda YBU’de toplam 303 hasta yatmis olup 15 hasta
yakinin iletisim gii¢liigii bulunmasi, 43 hastanin 48 saaten
kisa siire YBU’de yatmasi, 104 hastanin postoperatif izlem
déneminde bulunmasi, 19 hastanin ¢alismaya katilmay1
reddetmesinden dolay1 toplam 181 kisi ¢alisma disi
birakilmistir.

Bu calismada hasta yakini gereksinimlerini belirlemek
icin ‘Kritik Bakim Aile Ihtiyaclar1 Envanteri (CCFNI)'nin
Tiirkge versiyonu kullanilmistir. Kritik Bakim Aile
ihtiyaclar1 Envanteri (CCFNI) YBU‘de yatan hastalarin
yakinlarinin gereksinimlerini belirlemek amaciyla 1979
yilinda Molter (1979) tarafindan gelistirilmis, Unver ve
Biiylikcoban (1998;2016) tarafindan Tiirk toplumunda
gecerlilik-giivenilirlik ¢alismasi yapilmis bir 6lgektir.
Yogun Bakim Unitesi Aile Gereksinim Envanteri 1 den 4 e
kadar (1=Onemli degil, 2=Az 6nemli, 3=Onemli, 4=Cok
onemli) derecelendirilmis olup, 40 sorudan olusmaktadir.
Bu o6lcek ile temelde 5 ana gereksinim; bilgi
(1,2,3,7,9,11,13,14,17,33,34 numarali sorular), giiven
(4,12,15,21,38,39 sorular), yakinlik
(8,26,32,35,36,37,40 numarali sorular), destek
(5,10,16,22,23,24,27,28,30,31 numarali sorular), rahathik
(6,18,19,20,25,29 numarali sorular) gereksinimi seklinde
degerlendirilmektedir. Olcek toplam puan iizerinden
degerlendirilmemektedir. Olgegin alt boyutlar1 ayr
degerlendirilmekte olup, dl¢ek alt boyut puaninin diisiik

birinci derecede bulunmamasi

numarali

olmasi gereksinimlerin azaldigini, puanin artmasi ise
gereksinimlerin arttifim gostermektedir. Ayrica hasta
yakinlarindan Beck Anksiyete Olcegi'ni son 1 hafta
icindeki duygu durumlarini dikkate alarak cevaplamalari
istendi. 8-15 puan: Hafif anksiyete, 16-25 puan: Orta
anksiyete, 26-63 puan: Siddetli
degerlendirildi.

Aile tyelerine hasta yatislarinin ilk 24 saatinde, hasta
yakini bilgilendirme odasinda, ylz ylize yapilan
gorismede ‘yogun bakim initesindeki hastalarin
yakinlari i¢in gereksinim 6lcegi’ ve ‘Beck anksiyete 6lcegi’
formlar1 ayni hemsire tarafindan dolduruldu. Hasta
yakininin cinsiyet, yas, medeni durum, yakinlk durumu,
egitim diizeyi, 6nceki YBU deneyimi gibi hem aile iiyesine

anksiyete olarak

hem de hastaya gore tiim degiskenlerden olusan bir
sosyodemografik bilgi formu kullanildi. ‘Yogun bakim
unitesindeki hasta yakinlari i¢in gereksinim o6lcegi’ ve
Beck Anksiyete Olcegi karsihkli yapilan gériismeler ile
soru-cevap seklinde cevaplandirildi. Hasta yakinlari ile
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yapilan bu goriisme ortalama 45 dakika siirmiigtiir.

2.1. istatistik Analiz

Arastirmadan elde edilen veriler, SPSS for Windows 23
paket programi kullanilarak degerlendirildi. Tanimlayici
degerler olarak kategorik veriler icin frekans ve
ytzdelikler, nicel veriler icin aritmetik ortalama =
standart sapma (X+SS) kullanildi.

Bagimsiz iki grup karsilastirmasinda t-testi (Independent
sample t-testi), kategorik degiskenler arasindaki iligki
Pearson Kki-kare testi ile degerlendirildi. Elde edilen
degerlerin anlamli olup olmadiginin yorumlanmasinda
0.05 anlamhilik diizeyi 6lciit olarak kullanildi (Onder,
2018).

3. Bulgular

Calismaya katilmayr kabul
kriterlerini karsilayan 122 hasta
katillmcinin  verilerindeki  eksiklik
degerlendirmeye 91 hasta yakini alinmustir.

Calismaya katilan 91 hasta yakininin %401 kadin, %66’s1
30-49 yaslar1 arasinda ve %76’s1 hastanin birinci derece
yakinlarindan olustu. Buna ek olarak %79’u daha énce bir
YBU'de tedavi almis bir aile ferdi deneyimine sahip
degildi. Hasta yakinlarinin sosyodemografik verileri
Tablo 1'de belirtilmistir.

eden ve dahil edilme
yakinindan, 31

nedeniyle son

Tablo 1. Hasta yakinlarinin sosyodemografik verileri

n %
Cinsiyet Erkek 51 56
Kadin 40 44
Yas (y11) 18-29 8 9
30-49 60 66
50-69 22 24
70+ 1 1
Medeni durum Bekar 21 23
Evli 64 70
Dul 6 7
Hastaya yakinlik  1.Derece yakini 76 83,5
durumu Diger 15 16,5
Egitim diizeyi fIkégretim 37 41
lkdgretim tizeri 54 59
Onceden yogun Evet 20 21
bakim yatis
B Hayir 71 79
varligi

Gereksinim o6l¢egi alt boyut puanlarinin Beck anksiyete
siniflarina gore dagihimi Tablo 2’de ifade edilmistir. Giiven
alt boyut puanlari Beck anksiyete siniflarina gore
istatistiksel olarak anlamli bir farklilik gdstermektedir
(P<0,05). Ortalama incelendiginde, hafif
anksiyetesi olan ve anksiyetesi olmayan kisilerin giiven alt
boyut puanlar (18,33+3,39) orta ve siddetli anksiyetesi
olan kisilere gore (20,61+3,30) daha diisiik bulunmustur.

puanlar

Tablo 2. Gereksinim 6l¢egi alt boyut puanlarinin Beck anksiyete siniflarina gére dagilimi

n X+SS t P

. Hafif anksiyetesi olan ve anksiyetesi olmayan 58 18,33+3,39

Giiven -3,11 0,01
Orta ve siddetli anksiyetesi olan 33 20,61+3,30

Bilgi Hafif ank_siyete-si olar-l ve ar.lksiyetesi olmayan 58 32,90+6,06 3,03 0,01
Orta ve siddetli anksiyetesi olan 33 36,88+5,99

) . . . . .

Vakinlik Hafif ank.51yete.51 olarll ve arl1k51yete51 olmayan 58 21,21+4,09 325 0,01
Orta ve siddetli anksiyetesi olan 33 24,03+3,79
Hafif anksi iol ksi iol 2 +8,01

Destek afif an -SIyet6151 o aI.I ve al’.l siyetesi olmayan 58 5,33+8,0 3,08 0,01
Orta ve siddetli anksiyetesi olan 33 30,33+6,37
Hafif anksiyetesi olan ve anksiyetesi olmayan 58 16,21+4,79

Rahatlik . . . . -2,12 0,04
Orta ve siddetli anksiyetesi olan 33 18,33+4,27

Bilgi alt boyut puanlar1 Beck anksiyete siniflarina gore
istatistiksel olarak anlamli bir farklihk gostermektedir
(P<0,05). puanlara  bakildiginda, hafif
anksiyetesi olan ve anksiyetesi olmayan kisilerin bilgi alt
boyut puanlari (32,90+6,06) orta ve siddetli anksiyetesi
olan kisilere gore (36,88+5,99) daha diisiik bulunmustur.
Yakinlik alt boyut puanlar1 Beck anksiyete siniflarina gore
istatistiksel olarak anlaml bir farkliik goéstermektedir
(P<0,05). puanlara bakildiginda, hafif
anksiyetesi olan ve anksiyetesi olmayan kisilerin yakinlik
alt boyut puanlar1 (21,21+4,09) orta ve siddetli
anksiyetesi olan kisilere gore (24,03+3,79) daha diisiik
bulunmustur.

Destek alt boyut puanlar1 Beck anksiyete siniflarina gére
istatistiksel olarak anlamli bir farklilik gostermektedir
(P<0,05). bakildiginda, hafif

Ortalama

Ortalama

Ortalama puanlara

anksiyetesi olan ve anksiyetesi olmayan kisilerin destek
alt boyut puanlarn (25,33+8,01) orta ve siddetli
anksiyetesi olan kisilere gore (30,33+6,37) daha diisiik
bulunmustur.

Rahatlik alt boyut puanlar1 Beck anksiyete siniflarina goére
istatistiksel olarak anlamli bir farklilik géstermektedir
(P<0,05). puanlara bakildiginda, hafif
anksiyetesi olan ve anksiyetesi olmayan kisilerin rahatlik
alt boyut puanlar1 (16,21+4,79) orta ve siddetli
anksiyetesi olan Kkisilere gore (18,33+4,27) daha diisiik
bulunmustur.

Ortalama

Alt boyut puanlarinin dagilimi géz 6niine alindiginda her
iki anksiyete grubu icin de hasta yakinlarinin en énemli
gereksinimi bilgi olarak goriilmektedir (Tablo 2). Ikinci
sirada destek gereksinimi olurken; tigiinci sirada yakinlik
yer almaktadir. En az 2 gereksinim ise giiven ve rahathk
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olarak tespit edilmistir (Tablo 2).

Gereksinim 6lgegi alt boyut puanlar1 egitim seviyesine
gore incelendiginde egitim diizeyi daha diisiik olan grupta
gereksinimler oransal olarak daha yiiksek olmakla
beraber istatistiksel olarak anlamli bir farklihk
bulunmamistir (P>0,05) (Tablo 3). Egitim diizeyi diisiik

iken en az ihtiya¢ duyulan kisisel konfor olarak tespit
edilmistir (Tablo 3).

Tablo 4 incelendiginde memnuniyet 6lgcegi alt boyut
puanlar1 refakatci yakinlik derecesine gore istatistiksel
olarak anlaml bir farklilik gostermedigi goriilmektedir
(P>0,05). Her iki grubun bazal anksiyete diizeyleri

grup ile daha yiiksek olan grup arasinda gereksinim arasinda da istatiksel olarak anlamli bir fark
puanlama sirasi degismemis; en yliksek gereksinim bilgi saptanmamistir (P>0,05) (Tablo 5).
Tablo 3. Egitim seviyesine gore gereksinim alt boyut puanlari
n X+SS t P
[lkégretim 37 19,76+3,64
U . 1 1
Giiven ilkogretim iizeri 54 18,74+3,40 36 0.18
Bila flkégretim 37 35,59+6,34 158 012
1l ilkogretim tizeri 54 33,48+6,19 ’ ’
flkégretim 37 23,19+4,07
Yakinlik e o 1,83 0,07
[Ikégretim tizeri 54 21,57+4,17
[lkégretim 37 28,97+8,29
D k . 1
este ilkogretim tizeri 54 25,89+7,26 A8 0,06
[lkégretim 37 18,05+5,00
Rahathik o 1,88 0,06
[Ik6gretim lizeri 54 16,24+4,37
Tablo 4. Memnuniyet 6l¢cegi alt boyut puanlar ile refakatci yakinlik derecesi iligkisi
n XSS t P
1.Dereceden 76 12,96+10,53
Beck P - 7
eck Fuam 1.Dereceden Olmayan 15 13,07+12,66 R
1.D d 76 19,36+3,26
Gitven erececen o= 123 022
1.Dereceden Olmayan 15 18,13+4,58
Bilei 1.Dereceden 76 34,51+6,12 0.59 0.56
g 1.Dereceden Olmayan 15 33,47+7,34 ’ ’
1.D 22,2542
Yakinlik ereceden 76 252428 010 092
1.Dereceden Olmayan 15 22,13+3,80
1.Dereceden 76 27,33+7,57
Destek 0,51 0,61
este 1.Dereceden Olmayan 15 26,20+9,10
1.Dereceden 76 16,88+4,71
Rahatlik -0,44 0,66
1.Dereceden Olmayan 15 17,47+4,78

Tablo 5. Anksiyete diizeyi ile refakatgi yakinlik derecesi

Yakinlik Derecesi

1.Dereceden 1. Dereceden Olmayan

Hafif anksiyetesi olan ve n
Anksiyete anksiyetesi olmayan %
seviyesi Orta ve siddetli anksiyetesi n
olan %

42=0,108 P=0,742

49 9
64,5% 60,0%
27 6
35,5% 40,0%

4. Tartisma

Bu calisma ile YBU’de yatan hasta yakinlarinin bazal (yatis
oncesi) anksiyete diizeylerinin psikososyal gereksinimler
lizerine etkisinin amaglandi. Calisma
sonuglarinda, anksiyete diizeyi yliksek olan grubun giiven,
bilgi, yakinlk, destek, rahathk gereksinimlerinin daha
ylksek oldugu tespit edildi.

Yogun bakim hastalarinin karmasik durumlari
tilkemizdeki yogun bakim yapilanmasi nedeniyle, saghk
yakinlar1 yeterli iletisim

incelenmesi

ve

calisanlar1  hasta ile

saglayamamakta ve bu Kisilerin beklentilerini ikinci
planda degerlendirmek durumunda kalmaktadirlar
(Karagozoglu ve ark., 2014). Hasta yakinlarinin yatis
dncesinde var olan anksiyetelerinin YBU siireci ile birlikte
artabilecegi da iletisim
artirabilecegi diisiintilmektedir.

CCFNI incelendiginde; giiven, bilgi, yakinlik, destek ve

ve bunun sorunlarini

rahatlik olarak 5 temel gereksinim puanlandirilmaktadir.
Bu c¢alismada alt boyut puanlarimin dagilimi
incelendiginde hasta yakinlarinin en énemli gereksinimi
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bilgi olarak gériilmektedir. Unver ve ark. (1998)'nin
yaptigl calismada en 6nemli 10 gereksinimin 7’sini bilgi
gereksiniminin olusturdugu bildirilmistir. Benzer sekilde
Sili, Kore ve tilkemizde yapilan bazi ¢alismalarda bilgi
gereksinimi ilk sirada yer almaktadir (Fortunatti ve ark;
Kang ve ark, 2005; Karagbzoglu ve ark., 2014). Ote
yandan bazi ¢alismalarda (King ve ark., 2020; Salameh ve
ark., 2020) bilgi gereksiniminin ikinci sirada yer aldig
belirtilmistir. Bilgi gereksiniminin siklikla ilk siralarda yer
almasi bu ¢alisma ile benzer bulunmustur. Hasta yakinlari
icin YBU genellikle onlardan ayiran,
teknolojik cihazlarin yer aldigi ve iceride ne olup bittigini
anlamadiklar1 bir diinya olarak goériilmektedir. Yogun
bakim iinitesinde yapilan miidahaleler ve yakinlarinin
saglhigina dair alacaklar1 her bilgi hasta yakinlar1 igin
onemli olarak ifade edilmektedir (Kang ve ark. 2005;
Karag6zoglu ve ark., 2014; Fortunatti ve ark., 2019).

Salameh ve ark. (2020) etnik bir grup iizerinde yaptig1
calismada giiven gereksiniminin etnisite ile iliskili
olabilecegini bildirmis ama farkli
karsilastirlldiginda giiven gereksiniminin 6n planda
oldugunu ifade etmistir. Obringer ve ark. (2012), Mutair
(2014) ve Meneguin ve ark. (2019) ¢alismalarinda giiven
gereksinimini ilk sirada bulduklarin ifade etmislerdir. Bu
calismada ise giiven gereksinimi anksiyetesi yiiksek olan

sevdiklerini

iilkelerle

grupta dordiincii sirada yer almis ve bu ¢calismalara gore
farklilasmistir. Bu sonug, ¢alismanin yapildigl iinitede
hasta yakinlarinin, hastadan sorumlu olan hekim ve
hemsireden bilgi almasina olanak saglayan ve hastanin
yatak basi bilgilendirmeyle birlikte dahil oldugu bir
ortamin bulunmasiyla ilgili olabilir.

Bu ¢alismada tiim hasta yakinlarinda ikinci en dnemli
gereksinim destek olurken; ftgiincii sirada yakinhik
gereksinimi tespit edilmistir. Fortunatti ve ark.
(2019)nin yaptifi c¢alismada hasta yakinlar1 hasta
bakimina katkida bulundugunda, anksiyete ve depresyon
belirtilerinin azaldigl, memnuniyetin arttig1 bildirilmistir.
Bu calismada anksiyetesi yiiksek olan grubun anksiyetesi
diisiik olan gruba gore destek ve yakinhk gereksinimleri
daha yiiksek bulundu. Literatiirde bu iki grubun destek ve
yakinlik gereksinimlerini karsilastiran bir ¢alismaya
rastlanmadigl i¢cin karsilastirma yapilamamaktadir. Bu
¢alisma ile benzer sekilde diger calismalarda da destek ve
yakinlik gereksinimi, bilgi ve giiven gereksinimlerinin
ardindan 3 ve 4. sirada yer almistir (Obringer ve ark,
2012; Karagbzoglu ve ark., 2014). YBU ortamm nadiren
bulunduklar1 bir ortam oldugu i¢in hasta yakinlarinin
saglik personeli tarafindan anlasildiklarimi hissetmeleri
ve destek gormeleri 6nemlidir. Yapilan c¢alismalarda
hasta yakini i¢in belli araliklarla hastasini ziyaret ederek
ona sevgi ve sefkat sunmak, YBU'ne yakin bir alanda
olusturulacak bilgilendirme beklemek
yakinlik gereksinimini karsilayan faaliyetler olarak
bildirilmistir (Lee ve ark., 2003; Meneguin ve ark., 2019).
Ozellikle anksiyetesi yiiksek grubun bu noktadaki
gereksinimlerinin karsilanmasinin, gelisebilecek ruhsal
hasarlar1  6nleyebilecegi, anksiyetenin azalmasiyla
birlikte hasta yakinlarinin YBU ile ilgili farkindahginin

salonlarinda

artacagl ve hasta icin karar verme silirecine olumlu
katkilar saglayabilecegi diisiiniilmektedir.

Bu c¢alismada hasta yakinlarinin yeme i¢me, uyku,
barinma ve dini vecibelerini yerine getirme gibi kendi
temel gereksinimlerini daha az 6nemli algiladiklar ve
CCNI'da rahatlik puan ortalamalarinin her iki grupta da
disiik oldugu bulunmustur. Kang ve ark. (2020)'nin
Kore’den, Meneguin ve ark. (2019)1n Brezilya'dan,
Karagozoglu ve ark. (2014)'1in Tirkiye’den sunduklar
calismalarinda aile bireylerinin rahathk gereksiniminin
gereksinimler siralamasinda en son sirada oldugunu ve
YBU'de  yatis kendi
gereksinimlerini de erteleme egiliminde olduklarim ifade
etmislerdir. Bu calismalarda da belirtildigi {izere hasta
yakinlar kendi kisisel gereksinimlerinden ¢ok YBU’de
yatan hastasinin rahathgl icin endise duymaktadir.
Menequin ve ark. (2019)'1n yaptiklar1 ¢alismada hasta
yakinligl agisindan gereksinimler incelendiginde anne-
babalarin gereksinimlerinin diger yakinlara kiyasla daha
fazla oldugunu ve ebeveynler agisindan en az 6nem teskil

hastalarinin slirecinde

eden gereksinimin Kkisisel rahatlik oldugu bildirilmistir.
Bu calismanin sonugclarinin literatiir ile benzer oldugu
goriilmektedir. Salameh ve ark. (2020), 7 giinden fazla
olan yatislarda hasta yakinin destek ve rahathk
gereksinimlerinde artis oldugunu  bildirmislerdir.
Yapilmis c¢alismalara bakildiginda tiim diinyada hasta
yogun  bakim bekleme
salonlarindan memnun olmadiklar: saptanmistir (Erdal
ve ark. 2013). Ayrica hasta yakinin memnuniyetinin
arastirlldign farkh bir calismada o6zellikle hasta yatis
slireci uzadik¢a hastasina yakin olmak adina hasta
yakinlarinin yogun bakim bekleme alanlar ile ilgili
isteklerinin giindeme geldigi bildirilmistir (Aydin ve ark.
2016). Bu ¢alismada, hasta yakinlar ile hastalarinin

yakinlarinin Unitelerinin

yatisinin ilk 24 saatinde goriisme yapildig: icin rahatlik
gereksiniminin en arka planda oldugu diisiiniilebilir.

Bu c¢alismada CCNI'da gereksinim olgegi alt boyut
puanlar1 egitim seviyesine gore anlaml bir farklilik
gostermemektedir. Fortunatti ve ark. (2019) da benzer
sekilde egitim diizeyi ve gereksinim arasinda bir fark
olmadigini bildirmistir. Salameh ve ark. (2020) ise egitim
diizeyi yiiksek grupta giliven, yakinlik ve destek
gereksinimini daha yiliksek saptamis ancak bilgi ve
rahathlk  gereksinimleri  yoniinden bir farklilik
izlememistir. Bu ¢alismanin sonuglari, bazi ¢alismalarla
benzer olmakla birlikte bazilariyla farklilagmaktadir.
Hasta yakinlariile iletisim konusunda son yillarda yapilan
hizmet ici egitimlerde saglik personelinin empati ve
iletisim becerilerinin  gelistirilmesi egitim
diizeyine uygun ve aciklayic ifadelerin kullanilmasinin,
iletisim sorunlarinin ©6nlenmesine Kkatkisi olabilecegi
diisiiniilmektedir. Ote yandan Salameh ve ark. (2020)'nin
yaptig1 calismada egitim diizeyi ve gereksinimler

sonucu

arasindaki farkhiligin toplumsal yapi farklihig ile ilgili
oldugu bildirilmistir. Sonuglarin, kiiltiirel farklihklara
bagl olarak farklilagmis olabilecegi diisiiniilmiistiir.

CCNI alt boyut puanlar refakatci yakinlik derecesine gore
anlaml bir farkhlik géstermemektedir. Benzer sekilde
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Kang ve ark. (2020)nin yaptigi calismada yakinhk
derecesi ile gereksinimler arasinda bir fark bildirilmemis
ancak anne ve babalarin giliven, yakinlik ve destek
gereksinimlerinin diger aile bireylerinden daha fazla;
bilgi ve rahatlik gereksinimi agisindan ise bir farkhlik
olmadigini géstermistir. Bueno ve ark. (2017)'1n ispanyol
toplumunda anne-baba
psikososyal gereksinimlerinin daha fazla oldugu, en
diisik rahatlik gereksiniminin bu grupta oldugunu
bildirmistir. Bu c¢alismada hasta yakinhk derecesi 1.
dereceden olan/olmayan olarak belirtildigi icin ebeveyn
farklihgr bildirilmemektedir ancak istatiksel olarak
anlamli olmasa da oransal olarak bakildiginda 1. derecede
hasta yakinlarinin gereksinimi rahathik gereksinimi
disinda daha yiiksek bulunmustur. Bu baglamda,
benzer oldugu gorilmektedir. Ancak
gereksinim siralamasi yapildiginda 1. dereceden hasta
yakinlarinda bilgi ve destek gereksinimleri bu ¢alismada
ilk iki sirada yer alirken rahatlik gereksinimi en son sirada
yer almaktadir. Tiirk toplumunda aile énemli bir deger

yaptiklar1  arastirmada

sonuglarin

olarak toplumsal normlarimizda yer aldigindan aile
liyelerinden biri hasta oldugunda saglikli aile bireyleri
kendi rahatlik ve Kkisisel gereksinimlerini erteleme
egilimindedir. Tiirk toplumu icin YBU’de yatan hasta ile
ilgili bilgi almak ve bununla ilgili destek gérmek daha
onemli gorilmektedir. Bu gereksinimlerin bu ¢alismada
on planda izlenmesi, toplumsal aile kavram ile iliskili
oldugu diisiiniilmektedir.

5. Sonug

Bu c¢alismada, anksiyetesi yiliksek olan hasta yakin
grubunun, anksiyetesi diisiik olan gruba gore psikososyal
gereksinimlerinin daha yiiksek oldugu gozlendi. Ayrica iki
grupta da hasta yakinlarinin anksiyeteden bagimsiz
olarak temel gereksinimlerini daha az dnemli algiladiklar1
ve psikososyal gereksinimlerinin siralamasinin benzer
olup bilgi, destek, yakinlik, giiven ve rahathk seklinde
siralanmaktaydi.

YBU yatis siirecinde hasta yakinlan ile tedavi siirecinde
yasanacak sorunlari 6nlemek i¢in iyi bir iletisim saglamak
onemlidir. Bu nedenle hasta yakinlarinin gereksinimlerini
de goz oniinde tutularak yapilacak planlamalarin, bazal
anksiyetesi mevcut bireyler ile yasanabilecek olasi
iletisim onlemeye katkis1 olabilecegi
diistiniilmekle beraber ¢calismanin kisitliliklar: nedeniyle

sorunlarini

daha yiiksek hasta yakini sayisi ile benzer ¢alismalarda
karsilastirilmasina ihtiya¢ bulunmaktadir.

Limitasyonlar
Calisma 1 Kasim 2018-28 Subat 2019 tarihleri arasinda ve
arastirmanin yapildigi yogun bakim iinitesinde yatan
hasta yakinlar1 ile smirh olup ve bu hastaneye
genellenebilir.

Katki Orani Beyani

Tlim yazarlar, makalenin tasarimina, uygulanmasina ve
analizine ortak katkida bulunmus olup, makalenin son
halini inceledigini ve onayladigini beyan eder.

Catisma Beyani
Yazarlar bu c¢alismada higbir ¢ikar iliskisi olmadigini
beyan etmektedirler.

Etik Onay/Hasta Onami

Arastirmaya baslamadan 6nce  Saglik
Universitesi Tip Fakiiltesi Istanbul Egitim ve Arastirma
Hastanesi Klinik Arastirmalar Etik Kurul (karar
no:1510/karar tarihi: 09.11.2018) onay: alindi. Hasta
yakinlarina arastirmaya katilip katilmama konusunda
ozgir olduklari, anket formuna isim belirtilmeyecegi, bu
calismadan toplanilacak verilerin sadece arastirma
kapsaminda kullanilacag), gizliligin saglanacagi ifade
edildi. Hasta yakinlarindan so6zlii ve yazili onamlari
alindiktan sonra anketler uygulandi.
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1. Introduction

COVID-19, being a medical phenomenon, has affected the
whole world as a social trauma that threatens individuals
and communities psychosocially. As of its emergence, this
virus has created big chaos and uncertainty and caused
individuals to have complexity regarding how to tackle it
(Karatas, 2020). This phenomenon that has caused
millions of people to get sick and die has turned out to be
psychological pandemic and lead people of every age and
status to have mental trauma (Dzau et al, 2020; WHO,
2020). The studies conducted have found that fear, panic,
obscurity, and social restrictions applied for precaution
that were caused by the pandemic lead to the emergence
of many mental problems, especially depression, anxiety
and post traumatic stress disorder, in individuals from all
segments of the society (Brooks et al.,, 2020; Codagnone
et al,, 2020; Galea et al,, 2020). In particular, health care
professionals who are under serious risk and work very
hard have these symptoms severely (Huang et al., 2020;
Lai et al., 2020; Pan Cui et al., 2020).

During the pandemic, providing care to many infected
patients at the same time, or witnessing painful death of
patients frequently have been difficult processes to cope,
especially for nurses who are in direct contact with
patients (Pan Cui et al,, 2020). In fact, the studies have
found that the difficulties faced during the pandemic
cause 32% of nurses to experience insomnia, 40%
anxiety, 69% high stress, and 85% somatization (Huang

et al, 2020; Lai et al, 2020; Lin et al, 2020; Spoorthy,
2020; Xu and Zhang, 2020; Zhang et al., 2020). However,
contrary to all these statistics, there are also studies
showing that nurses experience positive growth by
experiencing feelings of satisfaction and pride thanks to
their success in healing and keeping the patients alive
during the fight against the pandemic (El-Gabalawy et al,,
2020; Yang et al, 2020). This may be related to the
potential of Post traumatic growth (PTG) in nurses (Pan
Cui et al,, 2020; El-Gabalawy et al., 2020).

PTG is defined as positive changes in individuals as a
result of struggling with highly challenging life events
and an increase in the functionality level (Tedeschi and
Calhoun, 1996). This development generally takes place
as positive pictures such as reordering the priorities,
making sense of life, improving relationships, increasing
individual awareness, noticing new options, experiencing
psychosocial and spiritual changes (Tedeschi and
Calhoun, 1996; Tedeschi and Calhoun, 2004). The speed
and potential of this development varies depending on
demographic factors, effect/stress of the traumatic event,
resources owned, power of social solidarity, the use of
functional coping strategies and personality traits
(Tedeschi and Calhoun, 1995; Tedeschi and Calhoun,
2004).

Nurses who often face traumatizing/causing crisis
situations due to difficult working conditions can be
considered a sensitive and special group. Such exposure,
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which may accompany them throughout their
professional life, enables nurses to easily adapt to
traumatic situations psychologically and even create a
potential for additional personal development (Chen et
al,, 2020; Pan Cui et al,, 2020; Vazquez et al,, 2020). It is
vital for nursing students, being future nurses, to have
such development potential regarding their professional
and social lives (Li et al,, 2015; Kaplan and Ancel, 2020).

COVID-19, a traumatic experience, has been a devastating
factor for nursing students as well as individuals from
every segment of society. This pandemic, having
traumatizing effect in terms of mental health, has caused
serious fear, crisis and anxiety in nursing students who
endeavor to control potential pandemics they may
encounter after starting their professional life and to
manage infected patients (Akman et al., 2020; Aslan and
Pekince, 2020; Gallego-Gémez et al., 2020). In addition,
suspension of educational
intensive theoretical knowledge and clinical practice)
within the scope of protection practices has also caused

activities (consisting of

serious anxiety in students and caused them to feel more
unprepared for the future (Aslan and Pekince, 2020). In
this sense, COVID-19, a traumatic situation, has the
potential to affect personal development of nursing
students as well as the care they will provide in future,
and their and professional
Determination of the trauma caused by the pandemic,
how it affects these components and what these
negativities experienced by students will result in is of
vital importance. The studies to detect how COVID-19
pandemic affects PTG levels of nursing students and what
factors affect it are insufficient in the literature. The
results of this study can contribute to filling this gap in
the literature.

social relationships.

2. Material and Methods

2.1. Research Aim and Design

This descriptive and cross-sectional study was carried
out in a nursing department of a health sciences faculty
of a university located in a city of Turkey between
17/02/2021 and 02.03.2021. This study was aimed to
determine the post-traumatic growth
influencing factors of nursing students during the COVID-
19 outbreak.

2.2. Research Population and Sample

The study population consisted of nursing students who
were in the nursing department of the university in the
academic year of 2020-2021 (n=467). All the students
who agreed to participate in the research were included
in the study (n = 402). At the end of the study power
analysis (G*Power (v3.1.9.2) was performed using in
order to determine the sample size. Considering the
average score Posttraumatic Growth Inventory with the
average score, the power of the study was found to be
99% at alpha=0.05.

2.3. Inclusion Criteria for the Research

levels and

e The students who were continuing their education
as nursing students at the university, during the

research (2020/2021 academic year),

e Who were aged 18 and above,

e Who were volunteering to participate in the study,

e Who had no disorder in their hearing, speaking, and
understanding skills that could prevent them from
communicating clearly in the process of filling the
data obtaining tools were included in the research.

2.4. Data Collection

The data were collected using Google Form surveys that
were sent to smart phones of the students to prevent
transmission of any disease during quarantine of COVID-
19 pandemic. The link with the forms is as follows:
https://docs.google.com/forms/d/1nZjDC_4GD5mqFSN3
UYLK_IQTu9rS]7xQYIOLfHDakDE/edit

The study was conducted as cross sectional self-report
questionnaire between the dates of 17/02/2021 and
02/03/2021. To conduct the study, the participants were
provided with “Informed Consent Forms” at first. Later,
those who agreed to take part in the study were
delivered a questionary form consisting of personal
information form and posttraumatic growth inventory.
Also, they were asked to fill out the data collection forms
anonymously to ensure their confidentiality.

2.5. Data Collection Tools

2.5.1. Personal information form

The form created by the researchers upon literature
review (Li et al,, 2019; Aslan and Pekince,2020; Huang et
al,, 2020; Hamama Raz, 2020; Jonsen and Afgun, 2020;
Chen et al, 2021)
personal characteristics of the participants and their
experiences during the COVID-19 process defining
personal traits such as age, gender, economic status,

comprises 22 questions about the

having a chronic disease, being infected with COVID-19,
the level of exposure to the disease, and alcohol
use/smoking habits, the issue that needs the most
support in the social isolation in pandemic.

2.5.2. Posttraumatic growth inventory (PTGI)

The study used the PTGI which was developed by
Tedeschi and Calhoun (1996) and its Turkish validity and
reliability study was carried out by Kagan et al. (2012).
The Likert type scale scored between 0 and 5 consists of
21 items and measures post trauma growth. The scores
from the scale are as follows: 0; [ have never experienced
this change after the stressful event(s), 1; very little, 2;
somewhat, 3; at a moderate level, 4; quite much and 5; I
have experienced this change to a large extent after the
stressful event(s). A higher score from the scale
expresses that PTG is experienced. The three subscales of
PTGI are “Change in Self-Perception (CSPS)” (5, 10, 11,
12,13, 15, 16, 17, 18, 19), “Change in Relationships with
Others (CROS)” (6, 6, 8, 9, 20, 21) and “Change in
Philosophy of Life (CPLS)” (1, 2, 3, 4, 7, 14). The internal
consistency obtained from Turkish adaptation studies of
the scale was «a=0.88 for change in self-perception,
a=0.77 for change in relationships with others and
a=0.78 for change in philosophy of life. The Cronbach's
alpha value of the PTGI is 0.85, Change in Self-Perception
subscale is 0.71, Change in Philosophy of Life Subscale is
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0.81, Change in Relationships with Others Subscale 0.86.
2.6. Statistical Analysis

The Statistical Package for the Social Sciences-PC Version
21.0 (SPSS 21.0) was used for statistical analysis of the
data. The number (n), percentage (%), mean, and
standard deviation (SD) were used as descriptive
statistical methods. The compliance of data to normal
distribution was evaluated using the Shapiro-Wilk test
and QQ graphics. The t-test was used to compare two
independent groups according to distribution
characteristics of the data and One-Way ANOVA was used
to compare three and more independent groups.

3. Results

Descriptive characteristics of the participating students
are given in Table 1. The mean age of the students was
20.65+1.69, 76.1% of them were female, and 64.9%
stated that their family income was equivalent to their
expenses, 90.6% did not receive psychological support
from a specialist, 84.6% did not smoke, 94.3% did not
use alcohol and 95.3% did not have a chronic physical
disease.

Table 1. Descriptive characteristics of the students

parents of the students, 41.3% experienced the most
negativity during the pandemic with distance education,
35.3% thought the best thing was spending time with the
family, 46% required psychological support and
personality of 46.8% was negatively affected by the
pandemic process.

Table 2. Score distribution of PTGI and its subscales
X+SD (Min-Max)

Scale and Subscales

PTGI 45.63+24.13 (0-105)
CPLS 14.13+7.43 (0-30)
CSPS 23.96+13.03 (0-50)
CROS 7.53+5.68 (0-25)

Attributes n %
Age [Mean +SD (min-max)] 20.65+1.69(17-30)
Gender

Female 306 76.1
Male 96 239
Economic Status of Family

Less income than expense 109 27.1
Equal income to expense 261 64.9
More income than expense 32 8.0
Receiving Psychological Support

I received during the pandemic 5 1.2
I received before the pandemic 33 8.2
No, I have not received support 364 90.6
Chronic Physical Disease

Yes* 19 4.7
No 383 95.3
Smoking Habits

Yes 62 15.4
No 340 84.6
Alcohol Use

Yes 23 5.7
No 379 94.3

*Chronic diseases of the participants: asthma, diabetes,
migraine, epilepsy.

The students’ mean scores from PTGI and CPLS, CSPS,
CROS and minimum-maximum values are shown in Table
2. The students’ mean score from PTGS is 45.63+24.13,
from CPLS is 14.13+7.43, from CSPS is 23.96+13.03 and
from CROS is 7.53+5.68.

Attributes of the participating students for COVID-19
process are given in Table 3. A total of 61.4% of the
students were diagnosed with COVID-19 as well as their

Table 3. Attributes of the students regarding COVID-19
pandemic

n %
Having COVID-19
I, myself got sick only 12 3.0
My family got sick 77  19.2
fi(;c(h myself and all family members got 247 614
Neither me nor my family got sick 66 16.4

The most affected situation due to the
experiences during the pandemic

I was not affected 17 4.2
I rarely met my family, relatives,

colleagues and neighbors % 239
[ became distant to my entertainment

. 123 30.6
and social life
Distance education 166 413
Things made you feel best during the
pandemic
Spending time with my family 142 353
Sparing time to myself 146 36.3
Praying ad worshiping 28 7.0
Spe.ndmg t%me on mobile devices and 96 174
social media
The subject which needed the most
support during the pandemic
Psychological support 185 46.0
Financial support 101  25.1
Medical support 30 7.5
No need for support 86 214
Positive changes occurring in
personality during the pandemic
No, I feel the same 167 415
No, I feel worse 188 468
Yes, I feel better 47 11.7

The data examining students’ PTG scores analyzed
according to various variables are given in Table 4. The
female students’ mean scores from PTGI, CSPS, CPLS and
CROS were significantly higher than those of male
students (P < 0.05). The PTGI, CSPS and CPLS mean
scores of the students stating their family income was
higher than their expenses were significantly higher than
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others (P < 0.05). The PTGI, CSPS and CROS mean scores
of those with no chronic physical disease were
significantly higher than those who had a chronic
physical disease (P < 0.05). The PTGI, CSPS, CPLS and
CROS mean scores of the students who did not smoke
were significantly higher than those who smoked (P <

0.05). Likewise, the PTGI, CSPS and CPLS mean scores of
the students who did not use alcohol were significantly
higher than those who used (P < 0.05). The data
analyzing PTG scores of the students according to various
variables are given in Table 5.

Table 4. Distribution of PTGI and its subscale according to students’ descriptive characteristics

PTGI CSPS CPLS CROS
Gender”
Female 48.08+23.01 25.26+12.47 14.97+7.09 7.84+5.57
Male 37.83+26.84 19.81+£13.95 11.47+8.09 6.55+5.94
P 0.001 0.001 0.000 0.051
Economic Status of Family**
Less income than expense 41.334£23.59 21.88+12.88 12.85+7.37 6.59+5.39
Equal income to expense 46.27+23.88 24.18+£12.89 14.34+7.44 7.74%5.62
More income than expense 55.15+£25.17 29.21+£13.50 16.87+7.46 9.06+6.67
P 0.013 0.017 0.021 0.059
Chronic Physical Disease*
Yes 32.21£23.69 16.68+12.22 10.89+8.25 4.63+5.00
No 46.30%£23.99 24.32+12.98 14.30+7.41 7.68%5.67
p 0.020 0.015 0.093 0.018
Smoking Habits*
Yes 37.29+23.87 19.90+£13.00 11.30+7.44 6.08+5.76
No 47.16%£23.90 24.70+£12.92 14.65+7.38 7.80+5.63
P 0.004 0.009 0.002 0.033
Alcohol Use*
Yes 34.65+£20.94 18.23+12.03 11.08+6.63 5.34£3.86
No 46.30+24.18 24.31+£14.02 14.32+4.49 7.67+5.74
P 0.016 0.027 0.033 0.057

*Independent sample t-test, **One-Way ANOVA test and Tukey test.

Table 5. Distribution of PTGI and its subscales according to attributes of the students regarding COVID-19 pandemic

PTGI CSPS CPLS CROS
Having COVID-19*
I, myself got sick only 43.41+22.24 23.75+13.61 12.91+6.81 6.75+4.67
My family got sick 42.79+£24.37 22.05%13.32 13.76+7.51 6.97+5.48
Both myself and all family members got sick 46.21+23.51 24.48+12.54 14.09+7.08 7.63+5.62
Neither me nor my family got sick 47.21+£26.60 24.28+14.45 14.95+8.33 7.96+6.29
P 0.662 0.556 0.730 0.697
The most affected situation due to the experiences during the pandemic*
[ was not affected 16.52+19.95 9.41+12.47 5.52+5.64 1.58+2.82
[ rarely met my family, relatives, colleagues and neighbors 49.88+26.19 26.05+14.12 15.63+8.03 8.19+6.00
I became distant to my entertainment and social life 48.69+21.27 25.27+11.64 15.21+6.33 8.19+5.63
Distance education 43.90£23.23 23.27#12.51 13.35+7.41 7.27+5.45
P 0.000 0.000 0.000 0.000
Things made you feel best during the pandemic*
Spending time with my family 48.27+22.26 25.71£11.91 14.38+6.55 8.18+5.67
Sparing time to myself 55.98+22.96 29.16+£12.20 18.24+7.51 8.58+5.77
Praying ad worshiping 37.44+22.83 19.19+12.68 11.62+6.69 6.61+5.31
Spending time on mobile devices and social media 34.85+29.66 19.17+15.65 9.85+8.81 5.82+6.71
P 0.000 0.000 0.000 0.074
The subject which needed the most support during the pandemic*
Psychological support 48.43+23.16 25.72+#12.80 15.08+7.28 7.62+5.38
Financial support 42.20+23.77 22.13+12.64 12.77+7.72 7.29%5.49
Medical support 46.60+£26.06 22.76x13.97 15.40+6.61 8.43+£6.67
No need for support 43.32+23.55 22.73+13.39 13.26+7.76 7.32+6.16
P 0.147 0.094 0.039 0.781
Positive changes occurring in personality during the pandemic*
No, I feel the same 45.59+24.97 24.04+13.08 13.80+7.49 7.75+6.11
No, I feel worse 42.00+£22.62 21.82+12.59 13.19+7.07 6.98+5.12
Yes, I feel better 60.31+21.76 32.23+¥1341 19.12+7.24 8.95+6.01
P 0.000 0.000 0.000 0.085

*One-Way ANOVA test and Tukey test.
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There was no significant difference between the mean
scale scores of the students according to COVID-19
diagnosis (P > 0.05). There was a significant difference
between CPLS mean scores of the students regarding the
subject which needed the most support during the
pandemic. Similarly, there was a significant difference
between the students’ mean scale scores regarding the
most affected situation due to the experiences during the
pandemic. The advanced analysis indicated that the mean
scale scores of the students who stated there was no
difference at all stemmed from the mean scale scores (P <
0.001). There was a significant difference between the
students’ mean scores according to the things made them
feel best during the pandemic. The difference stemmed
from the mean scores of the students who preferred
sparing time to themselves and their mean score was
found to be significantly higher than other groups (P <
0.001). There was a significant difference between
students’ mean scores according to positive changes
occurring in personality during the pandemic. This
difference stemmed from the mean scale score of the
group stating that their personality had a more positive
effect during the pandemic process and the mean score of
this group was significantly higher (P < 0.001).

4. Discussion

COVID-19 pandemic, as a traumatic experience, besides
being a very hard process for nursing students as well as
individuals from every segment of society, has also
become an opportunity for development. This study
conducted analysis of the variables affecting PTG levels of
nursing students during COVID-19 pandemic.

The studies have found that women are more affected by
the side effects of traumatic events and are more prone
to develop psychopathology, but have higher PTG scores
than men (Li et al,, 2019; Hamama Raz, 2020; Jonsen and
Afgun, 2020; Chen et al, 2021). Our study found that
female students compared to male students had higher
total scores from change in self-perception, change in
philosophy of life and PTG (P < 0.05). Vishnevsky et al.
(2010) conducted a meta-analysis study and found that
this difference could have stemmed from the tendency of
women to be more dealing with reflection compared to
men. They defend that tendency of reflection in such
constructive topics as increased awareness of personal
strengths or appreciation of the importance of social
connections can play an active role in PTG of women.

Our study found that PTG levels of those stating that their
family had good economic status were higher. There are
similar results from other studies (Wang et al, 2014;
Sorensen et al,, 2019; Yildiz, 2021). Since students’ good
economic status has allowed them to easily cope with
problems especially financial ones during the pandemic,
this is believed to provide good support in the adaptation
process to trauma.

One of the important results of our study is that PTGI,
CSPS and CROS means scores of those not diagnosed with
chronic physical disease were found to be higher (P <

0.05). There are limited studies in this regard. Wang et al.
(2014) found that growth of individuals with physical
chronic diseases after fighting with cancer, which is a
traumatic factor, was lower than those who did not have
an additional chronic disease. These results, besides the
trauma experienced, may be attributed to negative
effects of a different chronic disease on the meaning of
life, perspective, optimism and psychological resilience of
individuals.

University years are a new physical, social, emotional and
intellectual period, which is the transition to young
adulthood and cognitive, social and emotional changes
(Sénemez, 2015). During this period, individuals may
experience anxiety and stress due to uncertainties of
leaving home and family, adapting to a new environment,
being a candidate for a profession or finding a job (Onan,
2016). Smoking, alcohol and substance abuse can be
coping preferences for individuals in this period (Giimiis,
2015). In our study, 15.4% of the students smoked and
5.7% used alcohol. PTG levels of the students who
smoked and used alcohol were found to be low (P <
0.05). Many studies emphasize that smoking and using
alcohol negatively affect the PTG (Arpawonga et al., 2015;
Forbesa et al, 2015). These results may have stemmed
from students’ preferences on negative coping strategies
against stressors.

COVID-19 pandemic process has negatively affected the
lives of individuals for many reasons like the risk of
infection, risk of losing beloved ones, fear of death,
physical restrictions, social distance, online education,
etc. (Brooks et al,, 2020; Codagnone et al,, 2020; Galea et
al, 2020). PTG levels of the students who stated they
were not negatively affected during the pandemic were
lower. There are other studies supporting our results.
Chen et al. (2021) stated that nurses who provided care
to patients with COVID-19 in the intensive care units of
pandemic hospitals had higher PTG than nurses working
in other clinics. Erten and Kocakaya (2020), Peng et al.
(2021) pointed that individuals having trauma showed
development in a positive way in terms of personal
strength, spiritual relationships and relationship with
others after the difficulties they faced. The study results
support the belief of Tedeschi and Calhoun (1996) that
people reach wisdom and accuracy through hard
experiences.

Experiencing trauma does not mean that an individual
will have PTG. Except for traumatic events, individual
and environmental factors are stated to be effective on
growth (Inci and Boztepe, 2013). Our study found that
the students who could spare time to themselves during
the pandemic had higher PTG than other groups. In
studies conducted with nursing students (Yilmaz et al,,
2017; Shdaifat et al,, 2018), the factors such as intense
academic environment, difficulties in patient care and
long-term hospitalization increase stress levels; and
participating in activities such as sports, painting, etc. has
a positive effect in coping with stress. The reason for the
increase in the posttraumatic growth of students who
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have the opportunity of sparing time to themselves may
be that the students who have difficulty in sparing time
to themselves have more time self-development in
pandemic conditions.

One of the most remarkable findings was the statements
of “I had positive changes in my personality during the
pandemic”. The students having this statement had very
high mean scores from PTG levels, change in philosophy
of life and change in self-perception. Cui et al, (2020)
stated that there was an increase in posttraumatic
growth of nurses who were frontline health workers
during the COVID-19 pandemic, and nurses deemed this
process as a great contribution to their professionalism.
Again Chen et al. (2021) stated that PTG levels of the
nurses working in intensive care units of pandemic
hospitals and providing care to COVID-19 patients were
higher than those in other clinics. This may be an
explained particularly by the existentialist philosophy
that “Trauma can be an experience in which people
question the meaning of life, and agony changes and
matures people. It causes positive changes in their self-
perception.” (Inci and Boztepe, 2013).

4.1. Limitations

The study has been done on nursing students in the
health sciences faculty in a university that is in Turkey's
Central Anatolia Region. Our study results are limited to
the answers given by the students to the forms.

5. Conclusion

Trauma is widely known by the negative consequences
they cause. The studies about people successfully coping
with negativities are unfortunately very rare. The study
which focused on the positive effects of traumatic
experiences only found that women, students without a
chronic disease, good economic status, and students who
do not smoke or use alcohol showed higher PTG. Also,
those who spared more time to themselves and thought
that the process positively affected their personality had
higher PTG.

In this regard, it is very important to conduct further
studies with different groups to
transformative, healing, integrative and reconstructive
effects of a unique trauma of the COVID-19 pandemic.

determine the

6. Practical Implications
The changes caused by the pandemic especially in
education field have caused more traumas in people. New

learning styles and education models should be
developed for students at all ages and levels.
Furthermore, specific topics such as “establishing

positive interpersonal relationships, flexible thinking,
critical and creative thinking, optimism, and self-efficacy,
altruism, protecting personal and
professional moral boundaries, emotional intelligence,

using humor,

and problem solving and coping” should be included in
the curriculum of specific fields like nursing.

The pandemic may negatively affect individuals at all
ages in different Specific  psycho-social
interventions should be developed considering personal
characteristics so that individuals can use the pandemic
process as a stepping stone.

ways.

Author Contributions

The authors confirmed that all listed authors meet the
authorship criteria and that all authors are in agreement
with the content of the manuscript. All authors made
critical revisions to the manuscript for important
intellectual content and approved the final version to be
published.

Conflict of Interest
The author declared that there is no conflict of interest.

Ethical Approval/Informed Consent
After the designed, the
permission as well as research ethics

research was necessary
committee
approval was obtained from the university where the
study would be conducted (Date: 17.02.2021, Meeting
No: 19/14, E-95799348-050-7015).
Besides, the procedure was applied following the

Helsinki Declaration.

Decision No:

References

Akman 0, Yildirim D, Sarikaya A. 2020. The effect of COVID-19
pandemic on nursing students’ anxiety levels. IGUSBDER, 12:
379-397.

Arpawong TE, Sussman S, Milam JE, Unger B, Land H, Sun P,
Rohrbach LA. 2015. Post-traumatic growth, stressful life
events, and relationships with substance use behaviors
among alternative high school students: A prospective study.
Psychol Health, 30(4): 475-494.

Aslan H, Pekince H. 2020. Nursing students' views on the
COVID-19 pandemic and their percieved stress levels.
Perspect Psychiatr Care, 57(2): 695-701.

Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S,
Greenberg N, Rubin GJ. 2020. The psychological impact of
quarantine and how to reduce it: Rapid review of the
evidence. Lancet, 395(10227): 912-920. DOLI:
10.1016/S0140-6736(20)30460-8.

Chen R, Sun C, Chen J], Jen HJ, Kang XL, Kao CC, Chou KR. 2021.
A large-scale survey on trauma, burnout, and posttraumatic
growth among nurses during the COVID-19 pandemic. Int ]
Mental Health Nurs, 30(1): 102-116.

Codagnone C, Bogliacino F, Gdmez C, Charris R, Montealegre F,
Liva G, Veltri GA. 2020. Assessing concerns for the economic
consequence of the COVID-19 response and mental health
problems associated with economic vulnerability and
negative economic shock in Italy, Spain, and the United
Kingdom. Plos One, 15(10): e0240876.

Cui PP, Wang PP, Wang K, Ping Z, Wang P, Chen C. 2020. Post-
traumatic growth and influencing factors among frontline
nurses fighting against COVID-19. Occup Environ Med, 78:
129-135. DOI: 10.1136/0emed-2020-106540.

Dzau V], Kirch D, Nasca T. 2020. Preventing a parallel pandemic
— A National Strategy to protect clinicians’ well-being. New
England ] Med, 383: 513-515.

El-Gabalawy R, Mackenzie CS, Starzyk KB, Sommer JL. 2020.

BS] Health Sci / Esin CERIT and Veysel KAPLAN

204



Black Sea Journal of Health Science

Understanding the relationship between traumatic suffering,
posttraumatic growth, and prosocial variables. ] American
Coll Health, 69(7): 710-718.

Forbes MK, Flanagan ]C, Barrett EL, Crome, E, Baillie A], Mills
KL, Teesson M. 2015. Smoking, posttraumatic stress disorder,
and alcohol use disorders in a nationally representative
sample of Australian men and women. Drug and Alcohol
Depend, 156: 176-183.

Galea S, Merchant RM, Lurie N. 2020. The mental health
consequences of COVID-19 and physical distancing. JAMA
Internal Med, 28(8): 666-675.

Glimiis A. 2015. Cigarette and alcohol use among university
students: an evaluation in terms of depressive symptoms and
hopelessness. ] Addict, 16: 9-17.

Hamama-Raz Y, Ben-Ezra M, Bibi H, Swarka M, Gelernter R,
Abu-Kishk . 2020. The interaction effect between gender and
profession in posttraumatic growth among hospital
personnel. Prim Health Care Res Devel, 21(e35): 1-8.

Huang JZ, Han MF, Luo TD, Ren AK, Zhou XP. 2020. Mental
health survey of medical staff in a tertiary infectious disease
hospital for COVID-19. ] Industl Hygiene Occupat Diseas, 38:
192-195

inci F, Boztepe H. 2013. Post traumatic growth: if something
not killing could be strengthened?. ] Psychiat Nurs, 4(2): 80-
84.

Johnsen I, Afgun K. 2020. Complicated grief and post-traumatic
growth in traumatically bereaved siblings and close friends. ]
Loss and Trauma, 26(3): 246-259.

Kagan M, Giile¢ M, Boysan M, Cavus H. 2012. Hierarchical factor
structure of the Turkish version of the posttraumatic growth
inventory in a normal population. TAF Prev Med Bull, 11(5):
617-624.

Kaplan V, Angel G. 2020. The effect of interpersonal relational
role analysis on nursing students' anxiety levels and
interpersonal  problem-solving  orientation.
Psychiatr Care, 57(3): 1175-1186.

Karatas Z. 2020. Social Impacts of COVID-19 pandemic, change
and empowerment. Turkish ] Soc Work Res, 4(1): 3-15.

Lai ], Ma S, Wang Y, Cai Z, Hu ], Wei N, Hu S. 2020. Factors
associated with mental health outcomes among health care
workers exposed to coronavirus disease 2019. JAMA
Network Open, 3(3): e203976-e203976.

Li Y, Cao F, Cao D, Liu J. 2015. Nursing students’ post-traumatic
growth, emotional intelligence and psychological resilience. ]
Psychiat Mental Health Nurs, 22(5): 326-332.

Li Y, Bai H, Lou F, Cao F. 2019. A conceptual model of
posttraumatic growth of nursing students with a disabled
parent. Int ] Nurs Sci, 6(4): 406-413.

Lin K, Yang BX, Luo D, Liu Q, Ma S, Huang R, McIntyre RS. 2020.
The mental health effects of COVID-19 on health care
providers in China. American ] Psychiat, 177(7): 635-636.

Onan N, Kaplan H, Yal¢in B, Erbas §, Yildirnm D, Barlas GU,
Karaca S, Oz YO. 2016. An examination of substance use

Perspect

status and personality traits in university students. ] Addict,
17(1): 25-32.

Pan Cui, P, Pan Wang P, Wang K, Ping Z, Wang P, Chen C. 2021.
Post-traumatic growth and influencing factors among
frontline nurses fighting against COVID-19. Occupat Environl
Med, 78(2): 129-135.

Peng X, Zhao H, Yang Y, Rao Z, Hu D, He Q. 2021 Post-traumatic

Growth Level and Its Influencing Factors Among Frontline
Nurses During the COVID-19 Pandemic. Front. Psychiatry, 12:
1-6. DOI: 10.3389/fpsyt.2021.632360.

Shdaifat E, Jamama A, Al-Amer M. 2018. Stress and coping
strategies among nursing students. Global ] Health Sci,10(5):
33-41.

Sénmez E, Akvardar Y. 2015. A Social norms approach to
substance abuse prevention in youth “the more i think you
drink, the more i drink”. ] Addict, 16(2): 86-94.2.

Sorensen ], Rzeszutek M, Gasik R. 2019. Social support and
post-traumatic growth among a sample of arthritis patients:
Analysis in light of conservation of resources theory. Current
Psychol, 40: 2017-2025.

Spoorthy MS. 2020. Mental health problems faced by healthcare
workers due to the COVID-19 pandemic- a review. Asian ]
Psychiat, 51: 102119.

Tedeschi RG, Calhoun LG. 1996. The Posttraumatic growth
inventory: Measuring the positive legacy of trauma. ] Traum
Stress, 9(3): 455-471.

Tedeschi RG, Calhoun LG. 2004. Posttraumatic growth:
Conceptual foundations and empirical evidence. Psychol
Inquiry, 15(1): 1-18.

Tedeschi RG, Calhoun LG. 1995. Trauma and transformation.
Growing in the aftermath of suffering. Sage Publications,
Thousand Oaks, CA, US, pp: 138.

Wang ML, Liu JE, Wang HY, Chen ], Li YY. 2014. Posttraumatic
growth and associated socio-demographic and clinical factors
in Chinese breast cancer survivors. European ] Oncol Nurs,
18(5): 478-483.

WHO. 2020. World Health Organization. Coronavirus disease
(COVID-2019) situation reports.

Xu M, Zhang Y. 2020. Psychological status survey of first clinical
front-line support nurses fighting against pneumonia caused
by a 2019 novel coronavirus infection. Chinese Nurs Res, 34:
368-370.

Vazquez C, Valiente C, Garcia FE, Contreras A, Peinado V,
Trucharte A, Bentall RP. 2021. Post-Traumatic growth and
stress-related responses during the COVID-19 pandemic in a
national representative sample: The role of positive core
beliefs about the world and others. ] Happiness Stud, 22:
2915-2935.

Vishnevsky T, Cann A, Calhoun LG, Tedeschi RG, Demakis GJ.
2010. Gender differences in self-reported posttraumatic
growth: A meta-analysis. Psychol Women Quart, 34(1): 110-
120.

Yang H, Dai L, Chen Q. 2020. A qualitative study on the
psychological stress of front-line nurses in primary hospitals
who participated in the fight against novel coronavirus
pneumonia. ] Nurs Adm. 12: R47.

Yildiz E. 2021. Posttraumatic growth and positive determinants
in nursing students after COVID-19 alarm status: A
descriptive cross-sectional study. Perspect Psychiatr Care,
57(4): 1876-1887.

Yilmaz M, Yaman Z, Erdogan S. 2017. Stressful situation in
nursing students and the methods of coping with stress.
Mersin Univ Saglik Bil Derg, 10(2): 88-99.

Zhang Y, Tang L, Jiang Q, Zhou CF, Lin WF, Wei YY, Chen XL.
2020. Psychological distress among nurses who are from
other provinces and engaged in assisting to combat the
recent outbreak of COVID-19 in Wuhan. ] Nurs Sci, 2020: 35.

BS] Health Sci / Esin CERIT and Veysel KAPLAN

205



Black Sea Journal of Health Science
doi: 10.19127 /bshealthscience.995773

Open Access Journal
e-ISSN: 2619 - 9041

Research Article

Volume 5 - Issue 2: 206-211 / May 2022

EFFECTS OF ENZYME REPLACEMENT THERAPY ON QUALITY
OF LIFE, FUNCTIONAL INDEPENDENCE AND AEROBIC
CAPACITY IN CHILDREN WITH MUCOPOLYSACCHARIDOSIS

Fatma Nur SOKUCU?, Sedat YiGiT?!, Emine PEKTAS?, Hatice MUTLU ALBAYRAK3, Peren PERK YUCEL?,
Serkan USGU*, Yavuz YAKUT!

1Department of Physical Therapy and Rehabilitation, Health Science Faculty, Hasan Kalyoncu University, 27410, Gaziantep, Turkey
2Department of Pediatric Metabolism, Faculty of Medicine, Trakya University, 22030, Edirne, Turkey

3Department of Pediatric Genetics, Ankara Bilkent City Hospital- Children's Hospital, 06800, Ankara, Turkey

“Department of Pediatric Neurology, Faculty of Medicine, Trakya University, 22030, Edirne, Turkey

Abstract: The mucopolysaccharidosis (MPS) can lead to poor endurance and mobility, often associated with pain, restricted range of
motion (ROM), low energy levels and fatigue, negatively affecting quality of life and activities of daily living. This study aimed to
examine the impact of enzyme replacement therapy (ERT) on aerobic capacity, functional independence and quality of life in children
with MPS and to determine the anxiety and depression levels of their caregivers. Study Design established in Cross sectional study.
Twelve children aged 3 to 11 years were included in the study. The subjects were divided into two groups according to the use of ERT.
Quality of life and functional independence were assessed using the Pediatric Quality of Life Inventory (PedsQL) and Functional
Independence Measure for Children (WeeFIM). The 6-minute walk test (6MWT) and timed up and go test (TUG) were used to evaluate
aerobic capacity. Anxiety and depression levels of parents were assessed using the Beck Anxiety Inventory (BAI) and Beck Depression
Inventory (BDI), respectively. A total of 12 MPS patients 7 boys (58.3%) and 5 girls (41.7%) with a mean age of 5.58+2.67 years were
included in the study.1 patient had MPS type I, 2 patients had MPS type 11, 5 patients had MPS type IV, and 4 patients had MPS type VL.
Six patients were receiving ERT. The children had a mean 6MWT score of 330.83+114.29, a mean TUG score of 14.24+5.71 sec, a mean
PedsQL score of 46.83+14.03 and a mean WeeFIM score of 70.83+26.85. Their caregivers had a mean BAI score of 19.25+10.95 and a
mean BDI score of 19.41+6.81. A significant difference was found between the children receiving ERT and those not receiving in the
WeeFIM scores (P<0.05); other parameters were comparable between the groups (P>0.05). ERT did not change aerobic capacity and
quality of children with MPS but increased their level of functional independence. Multisystem involvement in MPS children may affect
anxiety and depression levels of their caregivers but ERT does not seem to have any effect on this psychosocial aspect.
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and joint laxity (Yildiz et al,, 2016). Individuals with MPS
may develop obstructive respiratory disorders such as

1. Introduction

Mucopolysaccharidosis (MPS) is a rare, inherited
lysosomal storage disease characterized by accumulation
of glycosaminoglycan (GAG) in tissues as a result of
deficiency of lysosomal enzymes. It
approximately 1 in 25,000 live births and 7 distinct forms
of MPS have been identified (Zhou et al., 2020).

MPS causes chronic, progressive systemic disorders due

obstructive sleep apnea due to narrowing of the airways,
especially in the upper respiratory tract, as a result of
GAG accumulation. Vision (corneal clouding, glaucoma,
retinal degeneration) and hearing problems can also
occur. Cardiovascular disorders may be seen and as with
other systemic conditions, cardiovascular symptoms are

occurs in

to enzyme deficiency. Musculoskeletal manifestations of
MPS include bone and vertebral deformities, restricted
joint function and ROM (range of motion), rib cage
abnormalities, short stature and hip dysplasia as well as
flexion contracture in the knee and interphalangeal joints

progressive and have a significant impact on the aerobic
capacity of the patients (Mohan et al, 2002). The
accumulation of glycosaminoglycans in the central
nervous system may cause mental and neurocognitive
effects and neuropathy may develop due to spinal cord
compression arising from spinal canal stenosis due to
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GAG deposition. The nervous system is commonly
affected in some types of MPS, directly caused by nerve
root and/or spinal nerve compression and can lead to
cognitive impairment (Zhou et al.,, 2020).

Clinical manifestations of MPS can lead to poor
endurance and mobility, often associated with pain,
restricted range of motion (ROM), low energy levels and
fatigue, negatively affecting quality of life and activities of
daily living. MPS patients may experience reduced
participation in school, work and social life, increased
physical and emotional dependence on family and
friends, low self-esteem, and psychological, behavioral
and mental health conditions such as depression and
anxiety (Hendriksz et al, 2016). In addition, chronic
illnesses are an important source of stress for both the
child and their family. It is known that in any chronic
illness not only on the child but also on all members of
the family can be negatively affected emotionally and
economically.

Currently, there is no treatment that cures the symptoms
of MPS. However, there are some forms of treatment that
can delay the progression of the disease (Heese, 2008).
Enzyme replacement therapy (ERT)
treatment and used for the management of some
subtypes of MPS disease. ERT is based on the concept of

is one such

replacing the missing enzyme in the circulation to
prevent the build-up of glycosaminoglycan (GAG) in the
tissues (Wraith, 2006). ERT directly supplements the
body with a functional enzyme to lower or normalize
GAG levels (Zhou et al, 2020). ERT is known to have
limited effects on the brain and avascular cartilage
(Valayannopoulos et al., 2011).

Very few studies in the literature have examined the
impact of MPS in the lives of children affected by this
Studies capacity,
independence and quality of life in children receiving or
not receiving ERT have not provided a clear picture of
the problems faced by these Secondly,
psychological problems experienced by caregivers of

disease. investigating functional

children.

children with MPS have not been studied specifically in
former studies. Therefore, the aim of this study was to
examine the impact of ERT on aerobic capacity,
functional independence and quality of life in children
with MPS and to determine the anxiety and depression
levels of their caregivers.

2. Material and Methods

2.1. Subjects

Twelve children with MPS who were followed at the
pediatric metabolism disorders outpatient clinic from
April to December 2020 were included in the study. The
study inclusion criteria were age between 3 and 11 years
and having a diagnosis of MPS. Patients refusing to
participate in the study, patients without a definite
diagnosis and patients, parents who did not cooperate
with the study tests, patients who have had surgical
operations on upper and lower extremities and who have
already had physical therapy were excluded from the

study.

Physical and demographic characteristics of the subjects
were recorded at the beginning of the study. The subjects
were divided into two groups according to ERT use.
Quality of life and functional independence scales were
completed individually for cooperative children and with
parents for non-cooperative children. The Beck Anxiety
Inventory and Beck Depression
completed by caregivers themselves and they do not
have any treatments and chronic diseases.

2.2, Study Assessments

2.2.1. Pediatric quality of life inventory

The Pediatric Quality of Life Inventory (PedsQL) is a
health status instrument developed by Varni et al. for the
assessment of health-related quality of life in children
and adolescents from 2 to 18 years of age (Varni et al,,
2001). The PedsQL can be completed by children
themselves or with their parents. The tool consists of a
total of 23 questions that assess physical functioning (8
questions), emotional functioning (5 questions), social

Inventory were

functioning (5 questions), and school functioning (5
questions). Possible maximum scores range between 0
and 100 and higher scores indicate better quality of life.
2.2.2. Functional independence

Functional independence of the subjects was assessed
using the Functional Independence Measure for Children
(WeeFIM). It is a short and validated tool to determine
impairment of developmental, educational and social
functioning in children with cerebral palsy and other
developmental disorders (Erkin et al, 2001). The
WeeFIM
performance of the child in activities of daily living
including bowel and bladder control, transfers, mobility,
communication, eating, grooming, bathing, upper body

is an 18-item scale that measures the

dressing, lower body dressing, toileting and social
cognition. Each item is assigned a score between 1 and 7
points. Higher total scores indicate greater level of
independence.

2.2.3. Aerobic capacity

Aerobic capacity was assessed using the 6-minute walk
test (6MWT) and timed up and go (TUG) test. For the
6MWT test, the subjects were asked to walk but not run
for 6 minutes on a 30-meter corridor as fast as possible.
Care was taken not to change the pace. At the end of the
test, total distance covered was measured (Ozalevli etal,
2011).

The TUG test is a practical test that allows quick
assessment of dynamic balance, gait speed and mobility.
During the test, the subjects were asked to stand up from
a chair without holding on to the arms of the chair, walk
3 meters, turn, return to the chair without touching
anything and sit down again. Total time was recorded in
seconds (Williams et al., 2005).

2.2.4. Functional reach test

The modified functional reach test was developed by
Lynch et al. to evaluate dynamic balance of the trunk. It is
a reliable and validated test to measure the distance an
individual can reach forward without losing balance
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while sitting in a fixed position (Lynch et al, 1998). For
the test, the subjects were instructed to sit with the arm
kept parallel to the wall and shoulder flexed to 90
degrees and measurement was taken from the distal end
the third metacarpal. Then, they were asked to reach
forward as far as possible without changing their
position and the end position that they could reach was
marked. The difference between the start and end
positions was measured by a measuring tape and
recorded in centimeters.

2.2.5. Beck depression inventory

The Beck Depression Inventory (BDI) was used to
determine the depression level of caregivers. The BDI
was developed for measure the risk of depression, the
level of depressive symptoms and changes in the severity
of depression in adults. Reliability and validity of a
Turkish version of the BDI were demonstrated by Hisli
(1989). The BDI is a 21-item, self-rated scale and each
item is scored between 0 and 3 points. Higher total
scores indicate greater depression severity.

2.2.6. Beck anxiety inventory

The Beck Anxiety Inventory (BAI) was used to evaluate
the anxiety level of caregivers. The BAI was developed for
determine the frequency of anxiety symptoms
experienced by individuals. It is a 21-item, Likert scale
with scores ranging from 0 and 3 points. Higher overall
scores denote greater level of anxiety. Reliability and
validity of a Turkish version of the BAI
demonstrated by Ulusoy et al. (1998).

2.3. Statistical Analysis

The data were analyzed using the SPSS software, version
23.0 (SPSS Statistics for Windows, IBM Corp. Armonk,
NY). Descriptive statistics were presented as mean *
standard deviation (SD) for continuous variables and as

were

number (n) and percentage (%) for numerical data. The
Kolmogorov-Smirnov test was used to check whether the
data followed a homogeneous distribution. The non-

Table 1. General characteristics of the patients

parametric Mann-Whitney U test was used to compare
outcomes between the study groups. The statistical
significance level was set at P<0.05.

3. Results

The mean age of 12 children (5 girls, 7 boys) included in
the study was 5.58+2.67 years. Four children who did not
meet age criteria were excluded from the study. There
were 1 patient diagnosed with MPS type I, 2 patients with
MPS type 111, 5 patients with MPS type 1V, and 4 patients
with MPS type VI. Demographic and physical
characteristics of the patients are summarized in Table 1.
Six patients were receiving ERT once a week and 6
patients were not. Similar physical characteristics were
observed when the two groups were compared according
to the ERT use (P>0.05) (Table 2).

Statistically, only WeeFIM scores were significantly
different between children receiving or not receiving ERT
(P<0.05). The two groups were comparable in all other
parameters (P>0.05) (Table 3).

All caregivers were mothers. The mean ages were 34.64
years for the caregivers, 33.00 years for mothers of
children receiving ERT and 35.33 years for mothers of
children not receiving ERT. No significant difference was
found between the mothers of children receiving or not
receiving ERT in terms of depression and anxiety levels
(P>0.05).

4. Discussion

In this study aiming to determine the aerobic capacity,
functional independence and quality of life in children
with MPS and anxiety and depression levels in their
caregivers, greater functional independence was found in
children receiving ERT than in children not receiving
ERT.

b Age ERT Age  ERTSA HW o asOL  Weerny R OMW  TUG

(mth) reception ) (mth) (cm/kg) (cm) (m) (sec)

1 Type IV 32 No 3 - 80/10.5 M 52 44 8 310 11.50

2 Type 111 30 No 5 - 111/27 M 49 46 10 340 16.44

3 Type I 88 Yes 8 88 114/23 F 21 118 16 540 12.34
4 Type IV 21 Yes 3 21 82/11 M 31 69 7.5 300 15
5 Type IV 24 Yes 5 24 100/13 F 34 110 12 360 9

6 Type VI 11 Yes 7 11 93/13 M 51 93 13 430 10.77
7 TypelV 30 Yes 3 30 85/115 M 51 55 7 70 31
8 Type IV 32 No 3 - 87/10.7 F 36 85 17 360 11

9 Type VI 30 Yes 9 30 93/16 F 70 77 320 11.66

10 Type VI 20 No 3 - 85/11 M 47 55 240 15.75

11 Type VI 37 No 6 - 93/12 F 57 67 15 280 12.5
12 Type 111 114 No 11 - 136/32.8 M 63 31 15 420 14

D= diagnosis, mth= month, y= year, ERTSA= enzyme replacement therapy, ERTSA= enzyme replacement therapy starting age, H/W=
height /weight, S=sex, M= male, F= female, PedsQL= pediatric quality of life inventory, WeeFIM= functional independence measure for
children, FR= functional reach, 6MW= 6 minute walk, TUG= time up go.
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Table 2. Physical characteristics of the groups by ERT use

Total (n=12)

ERT users (n=6)

Non-ERT users (n=6)

X+ SD X+ SD X+SD z P

Age (y) 5.58+2.67 6.002.37 5.17+3.13 0816 0414
Height (cm) 96.58+16.48 94.50+11.50 98.67+21.21 -0.081 0936
Body weight (kg) 15.93+7.41 14.58+4.48 17.2849.83 0562  0.574
Age at diagnosis (mth) 39.08£30.24 34.00+ 27.37 44.17+34.67 1292 0.196

mth= month, y= year

Table 3. Comparison of functional independence, quality of life and aerobic capacity between the groups

Total (n=12)

ERT users (n=6)

Non-ERT users (n=6)

X+ SD X+ SD X+SD Z P

PedsQoL (score) 46.83+14.03 43.00+17.70 50.67+9.22 -0.962 0.336
WeeFIM (score) 70.83+26.85 87.00+£24.39 54.67+19.09 -2.166  0.030
6MWT (sec) 330.83+114.29 336.67+157.06 325.29+63.17 -0.561 0.575
TUG (sec) 14.24+5.71 14.96+8.10 13.53+2.25 -0.641 0.522
Functional Reach (cm) 11.33+3.62 10.75+3.84 11.92+3.64 -0.723 0.470
Caregiver

BDI (score) 19.41+6.81 17.33+4.59 21.50+8.41 -0.647  0.517
BAI (score) 19.25+£10.95 19.33+£12.21 19.17£10.72 -0.321 0.748

6MWT= 6 minute walk test, TUG= timed up and go, BDI= beck depression inventory, BAl= beck anxiety inventory.

Early initiation of ERT has been associated with
increased survival as well as positive effects on
respiratory function (Broomfield et al., 2020). Functional
independence is reduced in children with MPS due to
joint  deformities,  mental-cognitive = impairment,
neuropathy, and sleep disorders including obstructive
apnea and continuous hypoventilation (Lopes et al,
2019). Earlier introduction of ERT in MPS patients may
improve disease course in the long-term or prevent
permanent damage (Muenzer, 2011). Although early
diagnosis and initiation of ERT do not reverse orthopedic
and musculoskeletal problems and developmental
retardation, it can slow the rate of disease progression
(Barak et al., 2020). In our study, ERT did not result in a
difference in motor functions of the patients as assessed
by 6MWT, TUG and functional reach tests and only
functional independence level was higher in children
receiving ERT. It is not understandable why increased
independence level was not reflected in the objective
measures of functional capacity and quality of life. This
may be due to the differences in the number of items and
scoring of the WeeFIM tool, which is commonly used in
pediatrics and was deemed suitable for the age group
examined in the present study as compared with the
PedsQL. Therefore, it may be important to use scales with
a wider range of questions to assess functional
independence in MPS (Lee etal.,, 2019).

The walk test is a clinical tool to measure endurance as
well as the severity of cardiac and lung involvement and
is an indicator of functional status and aerobic capacity
(Harmatz et al, 2005). Patients with severe MPS
symptoms display impaired walking ability and reduced
walking distance before the age of 10 (Swiedler et al,

2005).Studies investigating aerobic capacity in relation
to ERT have been conducted in MPS I, I and VI patients
older than 5 years of age. There are a limited number of
studies examining aerobic capacity in children aged 5
years or younger (Muenzer, 2014). Since our study
included children with a mean age of 5.58 years, it adds
valuable data to the relevant literature.

The children ERT-treated group performed better on 6-
minute walk and timed up and go tests compared to
children not treated with ERT but this could not be
demonstrated statistically. MPS types generally differ in
that respect. Early diagnosis and initiation of ERT were
shown to affect the aerobic capacity to a greater extent in
MPS type VI (Muenzer, 2014). Consistently, we observed
greater aerobic capacity in children with MPS type VI
who were receiving ERT than in their counterparts not
receiving ERT. However, there are controversial data in
the literature for the impact of ERT on aerobic capacity in
individuals diagnosed with MPS type IV (Do Cao et al,
2016). This was also the case in our study and ERT use
did not change aerobic capacity of the children with MPS
type IV. Thus, we believe that while early initiation of
ERT may generally have a beneficial effect on functional
independence in daily activities such as self-care, eating,
and bowel and bladder control, it has no effect on aerobic
capacity and physical endurance.

Age is associated with reduced quality of life irrespective
of MPS type and ERT use (Swiedler et al., 2005). In a
study by Needham et al. found that MPS Type II patients
had significantly lower PedsQL scores compared to
patients with other progressive illnesses, suggesting that
Type Il disease may have an adverse effect on quality of
life. The authors of that study reported that although ERT
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slows the disease progression, it has no effect on quality
of life and that long-term follow-up is needed (Needham
et al, 2015). In the current study, while we had no
children with MPS type I, we consider that ERT alone is
not sufficient to slow disease progression in children
with other MPS types.

Balance problems mostly occur in neurodegenerative
diseases. Ataxia is the most common form of
neurodegenerative disease and the involvement of
cerebellar structures causes a reduction in trunk control.
In terms of functional reach, ERT did not have an effect
on trunk control in sitting position in our subjects. With
MPS types affecting primarily the musculoskeletal system
represented in our study, this may indicate that
proprioceptive sense is affected similarly and that, ERT
has no effect on this sensation. Mucopolysaccharidosis
type Il is associated with more severe neurologic deficits
and cranial GAG deposits are seen. From this point of
view, MPS type Il patients may experience more balance
problems than patients with other MPS types. Therefore,
the absence of any MPS type II patients in our study may
not have contributed to the lack of a difference in balance
as assessed by functional reach.

It is known that mothers of disabled children have higher
levels of anxiety and depression and reduced quality of
life (Bumin et al.,, 2008). Mitochondrial diseases are multi
systemic, chronic conditions with a high incidence of
disability and have a profound psychosocial impact on
both affected individuals and their families (Kim et al,,
2010). Moreover, lack of adequate knowledge on the
disease may increase the depression and anxiety levels of
caregivers (Guarany et al, 2015). In the present study,
caregivers of children with MPS were found to suffer
from moderate anxiety and depression. In a study
investigating depression in caregivers of children with
cerebral palsy (CP) and healthy children using the BDI,
the BDI scores were 18.30 for the caregivers of children
with CP and 7.34 for the caregivers of healthy children. In
the same study, the BAI scores were 10.75 for the
caregivers of children with CP and 9.78 for the caregivers
of healthy children (Ones et al,, 2005). In our study, the
caregivers of children with MPS had a BDI score of 20.07
points and The BAI score of the caregivers of children
with MPS was 19.07. The BDI and BAI scores of the
caregivers obtained in the current study are higher than
those of caregivers of CP patients. Similarly, depression
and anxiety levels of the caregivers of patients with
Duchenne muscular dystrophy were the same as those of
the caregivers of patients with MPS (Cakaloz et al., 2005).
This may be related to progressive, systemic effects of
MPS and poor knowledge about this rare disease among
caregivers. While ERT slows the disease progression in
MPS, supporting affected children with conservative
approaches such as a regular physiotherapy and
rehabilitation program may improve their functional
independence and possibly anxiety and
depression in caregivers. The feedback from caregivers in
our study who reported that their children have never

reduce

participated in a physiotherapy and rehabilitation
program on a regular basis apart from receiving medical
treatment clearly
intervention. Lack of rehabilitation for these children
may be related to socio-cultural challenges, low parental

indicates the need for such

education level as well as family economic hardship and
we believe that this should be investigated in rare
diseases.

5. Conclusion

ERT did not change aerobic capacity and quality of
children with MPS but increased their level of functional
independence. Multisystem involvement in MPS children
may affect anxiety and depression levels of their
caregivers but ERT does not seem to have any effect on
this psychosocial aspect.

Limitations

Our sample size was small, which can be regarded as a
limitation. Studies involving larger patient populations
are warranted. However, it should be kept in mind that
MPS is a rare disease. Some of the children may have
developed the disease at an early age and their families
may have been burdened by the disease earlier than
others, which could have affected their BDI and BAI
scores. Studies are needed to follow caregivers of
children with MPS over a long term with respect to
depression and anxiety.
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1. Introduction

Covid-19 emerged in December 2019 in Wuhan, which is
the capital of the Hubei region and one of the largest
industrial and commercial centers in China. On March 11,
2020, the epidemic was declared a "pandemic” by the
WHO (Aslan, 2020). The virus can be transmitted very
quickly from person to person with its high transmission
ability. As of March 1, the number of coronavirus cases in
the world has exceeded 116 million, and the number of
deaths has exceeded 2.5 million (Kao and Perng, 2021).
OSHA (Occupational Safety and Health Administration)
evaluates healthcare workers in the very high and high-
risk groups in terms of the risk of COVID-19 infection
(Quinn et al, 2021). Along with the pandemic, nurses
have started to provide end-of-life care frequently, in
addition to their fear of death, and have become the
person who meets all the needs of patients who do not
share the same environment with anyone, including their
families (Jackson et al., 2020). Studies have found that
being infected or being with people who have Covid-19
increases the negative mental effects (Sakaoglu et al,
2020). In addition, as a result of studies examining the
anxiety status of health workers, it was found that as
health workers' direct contact with infected people
increases, their anxiety level increases and they
experience psychological/mental problems (Bohlken et
al, 2020; Cevik Aktura and Ozden, 2020; Fukuti et al.,
2020; Jiang, 2020; Lai et al, 2020). It has been

determined that health workers, especially nurses,
reported high levels of anxiety, stress, emotional fatigue
and depressive symptoms in studies (Al Magbali, et al,,
2020; Anmella et al,, 2020; Lai et al., 2020; Zerbini, et al.,
2020).

Death is one of the threat perceptions for living things
and health care environments are places where death
cases are frequently experienced. Health professionals
working with terminally ill patients are faced with the
reality of their death while experiencing the fact of death
closely and have to provide care to the terminally ill
patient and his/her family. Therefore, there is a need for
health professionals to face the problems of life and
death, and to investigate their feelings towards death.
Revealing the attributed by health
professionals to illness and death in care environments is
a prerequisite for gaining the right approach (inci and Oz,
2012). Determined that 19% of the nurses working in the
intensive care clinic experienced emotional wear while

meanings

caring for a terminally ill patient. It was determined that
18% of the nurses felt helplessness/inadequacy, and it
was determined that half of them were negatively and
badly affected by caring for the dying patient (Ay and
Gengtiirk, 2013).

With the Covid-19 pandemic, the changing status of
intensive care workers, who are in the very high-risk
group, should also be determined. It has been proven by
studies that working in a high-risk group, working in a
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health care environment where death is common, and
experiencing many changes in intensive care and
working standards cause many problems in the mood of
nurses (Cao et al, 2020; Jackson et al,, 2020; Kang et al,,
2020; Maria et al, 2020). Especially with the Covid-19
pandemic, the change in the process in the intensive care
unit may have changed the views of nurses about death,
and this may have changed their fears and concerns. It
has been determined that there is no study about this
subject in the literature. For this reason, the aim of this
study was to be conducted to determine the death
anxiety and death-related depression of nurses who
work in the Covid-19 intensive care units. Research
questions: 1-What is the death anxiety of the nurses who
work in the intensive care unit during the Covid-19
pandemic? 2 -What is the death depression level of the
nurses who work in the intensive care unit during the
Covid-19 pandemic? 3- What are the factors affecting the
level of death anxiety and death-related depression of
nurses who work in the intensive care unit during the
Covid-19 pandemic? 4- What is the relationship between
the death anxiety of nurses who work in the intensive
care unit during the Covid-19 pandemic and the level of
depression related to death?

2. Material and Methods

2.1. Study Design and Participants

This study was conducted as a descriptive and cross-
sectional study to determine the attitudes towards death,
death anxiety and death-related depressions of nurses
working in the Covid-19 intensive care unit.

The population of the research consists of nurses
working in the pandemic intensive care units of Kayseri
City Hospital, which is determined as a pandemic
hospital by the Ministry of Health in Kayseri. The
research was conducted between 01.05.2021 and
01.08.2021. There are 11 Covid-19 intensive care units
and 360 working nurses in the hospital. In the study, it
was aimed to reach the entire population of which the
sample was not selected. However, the study was
completed with 264 nurses because 96 nurses did not
accept the study, completed the questionnaires, and did
not meet the inclusion criteria. Inclusion Criteria: Having
worked in the service for at least one month, being able
to respond to the survey from your phone. Exclusion
Criteria: Not completing the survey.

2.2. Data Collection Tools

Data were collected by Nurse Introduction Form,
Templer Death Anxiety Scale (DAS) and Death
Depression Scale (DDS). The data of the study were
collected using an online questionnaire. The contact
information of the individuals who agreed to work in
consultation with the hospital management were
obtained, the study was explained, and the
questionnaires were sent online.

2.2.1. Nurse introduction form

It is a form consisting of 14 questions created by the
researcher with the knowledge of the literature to reveal

the demographic characteristics of the individuals in the
study, their occupational characteristics and their
thoughts on death (Sakaoglu et al,, 2020; Jackson et al,,
2020).

2.2.2. Templer death anxiety scale (DAS)

It is a self-report scale consisting of 15 items to
determine the level of death anxiety, developed by
Templer in 1970 and validated in Turkish by Senol in
1989. It is a scale of expressions such as anxiety, fear, and
horror-related to death. The reliability coefficient of the
Templer scale was found to be 0.76, while Senol found it
to be 0.86. The score range is between 0-15. The higher
the scores, the higher the death anxiety was interpreted.
It can be accepted that people with an average score of 7
and above have high death anxiety (Senol, 1989;
Templer, 1970).

2.2.3. Death depression scale (DDS)

This scale was developed by Templer, Lavoie, Chalguijan,
and Thomas Dobson in 1990 and consists of 17 items.
Turkish validity and reliability study was done by
Yaparel and Yildiz. At the end of the application, the
lowest score is 0 and the highest is 17. As the mean score
of the scale increases, the incidence of depression in
individuals increases. Cronbach's alpha coefficient of the
artificial scale was found as a=0.74 (Templer et al., 1990;
Yaparel and Yildiz, 1998).

2.3. Statistical Analysis

In the study, the IBM SPSS Statistics 22.0 package
program was used in the evaluation of the data (IBM
Corp., Armonk, New York, USA). Descriptive statistics are
given as number of units (n), percentage (%), mean *
standard deviation (X+SD), median, and %25-%75
percentage. The statistics was determined according to
the normal distribution. The Cronbach Alpha (a) value
for the reliability of the scales has been calculated. When
p values were calculated less than 0.05, it was considered
statistically significant. DAS and DDS scales do not show
normal distribution. Mann-Whitney U and Kruskal Wallis
tests were used in comparison of
characteristics with DDS and DAS Scale scores. In
addition, Spearman Correlation Analysis was used to test
the existence of the relationship between the variables.

individuals'

3. Results

In the study, the age (XSD), value of the nurses was
29.0+5.7; 60.6% were women, 40.2% were married, and
82.2% had Bachelor's degrees. It was found that 29.2% of
the nurses have faced death every day, 87.1% had no
difficulty in giving care to the dying patient, 28.4% of
them did not feel any emotion while giving care to a
dying patient, and 15.9% of them did not feel any
emotion while giving care to a patient dying due to the
COVID-19 (Table 1).

In the study, the median value of the nurses' DAS total
scores was 7.0, while the median value of the DDS total
score was 8.0 (Table 2). In the study, it was found that
55.3% of the nurses had high death anxiety (Table 3).
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Table 1. Socio-demographic
characteristics of nurses

and working status

Table 2. Death Anxiety Scale (DAS) and Death
Depression Scale (DDS) score distribution and death
anxiety scale score level

Socio-demographic Number Percent

characteristics (n) (%) Scale Median (%25 - %75)
Age, x £ 55 29.0£5.7 DAS total score 7.0 5.0-8.0
Gender DDS total score 8.0 5.0-11.0
Female 160 60.6

Male 104 39.4 Table 3. Nurses' death anxiety scale score level

Marital status Scale score Number (n) Percent (%)
Married 106 40.2 Low DAS score (<7) 118 44.7
Single 158 598 High DAS score (>7) 146 55.3
Educational status Total 264 100.0
High school 10 38 DAS= death anxiety scale

Associate degree 13 49

Bachelor’s degree 217 822 In the study, women's DDS score was 9.0, men's DDS
MSc/PhD 24 91 score was 7.0; the emotion that sadness, anxiety, etc.
Time worked as a nurse experienced while caring for the patient who died due to
0-1years 26 9.8 the COVID-19 pandemic DDS score was 8.0, those who
1-3 years 110 417 did not feel anything DDS score was 10.0; the emotion
3-5 years 1 42 that sadness, anxiety, etc. experienced while caring for
5-7 years 33 12.5 the patient who died DDS score was 9.0, those who did
7-10 years 18 6.8 not feel anything DDS score was 6.0. In the study, a
10 years and above 66 30.0 statistically significant difference was determined
Death encounter situation between death depression and gender, the emotion
Encountered 261 98.9 experienced while caring for the patient who died due to
Not encountered 3 11 the COVID-19 pandemic, the emotion experienced while
The feeling he/she experiences when caring for the dying patient, and the frequency of
he/she encounter death encountering death (Table 4).

Feeling Nothing 79 29.9 In the study, the emotion that sadness, anxiety, etc.
Anger, sadness, grief, 185 701 experienced while caring for the patient who died due to
fear, guilt, despair the COVID-19 pandemic DAS score was 7.0, those who
Frequency of encountering death did not feel anything DAS score was 7.5; the emotion that
Everyday 77 29.2 sadness, anxiety, etc. experienced while caring for the
Every 2 days 47 17.8 patient who died DAS score was 7.0, those who did not
Every 3 days 29 11.0 feel anything DAS score was 6.0. The DAS score of those
Every 4 days 15 5.7 who experienced a death in 6 days or longer was
Every 5 days 12 45 determined as 8.0. Moreover, it was found that there was
Every 6 days or longer 84 31.8 a statistically significant difference between the death
Terminal maintenance status anxiety scale and the emotion experienced while caring
Yes 263 99.6 for the patient who died due to the covid-19 pandemic,
No 1 0.4 the emotion experienced while caring for the dying
Difficulty in caring for a dying patient patient, and the frequency of encountering death (Table
Yes 34 12.9 4). A moderate, positive and significant relationship was
No 230 87.1 found between DDS and DAS total scale scores (rho=
The emotion experienced while caring for the dying 0.463; P<0.001) with Spearman rank correlation.

patient

Anger, sadness, grief, fear, guilt, 189 71.6 4. Discussion

(lizZﬁ?llngothing 75 28.4 This study is the first study to determine death anxiety

The emotion experienced while caring for the patient
who died due to COVID-19

Anger, sadness, grief, fear, guilt, 222 84.1
despair

Feeling Nothing 42 15.9
Total 264 100.0

and death-depression of nurses working in intensive care
during the Covid-19 pandemic. In the study, it was
determined that the nurses felt anger, sadness, grief, fear,
guilt, and hopelessness while caring for a dying patient
and them felt the same feelings while giving care to a
patient dying due to COVID. Similar to our study, in the
studies conducted before the pandemic, it was found that
the most felt emotion of the health personnel, when faced
with death, was sadness (Kara, 2002).
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Table 4. Comparison of individuals' characteristics with DDS and DAS Scale scores

Characteristics DDS DAS
Median Statistical analysis and Median Statistical analysis and

P-Value P-Value
Gender
Female 9.0 6775.5* 7.0 7576.5*
Male 7.0 0.011 7.0 0.216
The emotion experienced while caring for a patient who died due to the Covid-19 pandemic
Sadness, anxiety, etc.
feelings 8.0 3388.0* 7.0 3471.0*
Feeling Nothing 10.0 0.005 7.5 0.008
The emotion experienced while caring for the dying patient
Sadness, anxiety, etc. 9.0 7.0
feelings 4513,0* 5877,0*
Feeling Nothing 6.0 0.000 6.0 0.029
Frequency of encountering death
Everyday 8.0 7.0
Every 2 days 8.0 6.0
Every 3 days 8.0 10.4%* 7.0 23,7**
Every 4 days 7.0 0.062 5.0 0.000
Every 5 days 5.5 5.0
Every 6 days or longer 8.0 8.0

*Mann-Whitney U, **Kruskal Wallis, DDS= death depression scale, DAS= death anxiety scale.

Similarly, in a study published during the Covid-19
pandemic, 50% of the healthcare professionals’ evaluated
patient deaths as extremely distressing (Shechter et al,,
2020).

As the first and second problematic of the study; It was
determined as 'What is the death anxiety and death
depression level of the nurses working in the intensive
care unit during the Covid-19 pandemic?'. In the study, it
was found that the anxiety levels of the nurses in the
study were high and their depression levels were
moderate. In a similar study, it was found that the anxiety
level of those working in the Covid-19 team was higher
than the level of depression compared to those who were
not in the Covid-19 team. Moreover, 37.9% showed
anxiety and 25% depression, while more than half
reported at least one post-traumatic stress symptom
(Mosheva et al,, 2021).

Another problematic of the study; an answer was sought
to the question of "What are the factors affecting the
death anxiety and death depression levels of nurses
working in the intensive care unit during the Covid-19
pandemic?”. In the study, it was found that the
depression related to death and anxiety about death scale
were affected by the emotion experienced while caring
for the dying patient, and the emotion experienced while
caring for the patient who died due to the covid-19
pandemic. Similarly, in a study conducted by Sahin et al.
in 2016, it was determined that the loss of a patient
during clinical practice increased death anxiety in
nursing students (Sahin et al., 2016; Lazaro-Pérez et al,,
2020). Found in their study conducted in Spain during
the period when cases and deaths were the most
common (79.4%) that healthcare professionals were
highly concerned about the death processes of their

patients (Lazaro-Pérez et al.,, 2020). It has been suggested
that the anxiety experienced both in our study and in
that health workers experience
significant stress and anxiety in the face of the death of
the people they care about (El-Hage et al., 2020; Lai et al,,
2020; Zhao et al, 2020). Studies have shown that
witnessing death in different environments causes post-
traumatic stress disorder symptoms among professionals
(Lee et al., 2017). In the study of Mosheva et al. (2021),
witnessing patient death in the COVID-19 team was
associated with twice the likelihood of post-traumatic

other studies is

stress symptoms compared to the non-working team
with the COVID-19 patient. Post-traumatic disorders, we
found in our study; it is thought that the statistical
difference between the depression related to death
experienced in healthcare workers and the emotion
experienced while caring for the dying patient (Covid 19
cause and normal death) is considered to be significant.
In the study, it was found that the frequency of
encountering death also affected DAS. Similarly, in Eke
(2003)'s study, it was determined that there was a
significant difference between the death anxiety of
nurses working in clinics where death was experienced
frequently and in
experienced frequently. The

clinics where death was not
relationship between
witnessing the death of a patient during the pandemic
and anxiety and depression can be explained as follows.
Longer hospital stays of patients, concern about how the
process will progress, not allowing patients to be with
their families in their last moments, health care workers
remaining as the last person who dying patients see, and
the decrease in the average age of death may have
increased the psychological burden on health workers
(Lichtenthal et al., 2020; Selman et al,, 2020). Therefore

BS] Health Sci / Filiz OZKAN et al.

215



Black Sea Journal of Health Science

in the study; The frequency of encountering death, the
emotion experienced while caring for the dying patient,
and the emotion experienced while caring for the patient
who died due to the covid-19 pandemic were thought to
affect anxiety and depression. Mosheva et al. (2021)
stated that anxiety and depression can be explained by
the overwhelming and irresolvable effects of stress
factors and negative experiences during the pandemic,
especially by witnessing the death of patients.

In the study, it was determined that there was a
statistically significant difference between the death
depression scale and gender and that women had higher
depression scores than men. Similar to our study, the
effect of witnessing patient death in the COVID-19 team
on posttraumatic stress disorder was found to be
stronger in women than in men (Mosheva et al,, 2021). In
addition, Lucefio-Moreno et al. (2020) found in their
study that women had higher levels of anxiety and
depression than men. This can be explained by the fact
that women are more comfortable in expressing their
emotions, and men cannot show their emotions
comfortably due to the role of being stronger and fearless
(Araz and Direkgi, 2019).

Finally, the answer to the question of "What is the
relationship between the death anxiety of the nurses
working in the intensive care unit during the Covid-19
pandemic and the level of death depression?" was sought
in the study. In the study, a moderate, positive and
significant relationship was found between DDS and DAS
total scale scores. In other words, as the death anxiety
total score of the individuals increases, the total death
depression score also increases. Similar to the present
study, in studies conducted with different groups, it has
been shown that there was a positive and significant
relationship between death depression and death anxiety
scores (Kang et al, 2020). It can be thought that death
anxiety paves the way for depression because it causes
individuals to feel a sense of helplessness. In other
words, death depression can be evaluated as a reflection
of death anxiety. Allan et al (2020), in a systematic
review of the mental health of healthcare professionals
during the pandemic, determined that the increase in
post-traumatic syndrome disorders and psychiatric cases
as a result of the pandemic decreased within a year, but
was still at a significant level. Considering our study, it is
thought that increasing anxiety will increase depression
and create an important problem.

5. Conclusion

In the study, it was determined that the anxiety levels of
the nurses were high and their depression levels were
moderate. In addition, it was found that there was a
statistical difference between death depression and
death anxiety and gender, frequency of encountering
death, the emotion experienced while caring for the
dying patient, and the emotion experienced while caring
for the patient who died due to the Covid-19 pandemic.

In the light of the results of the study, it is recommended

to develop actions aimed at identifying frontline health
workers, preventing and managing traumatic stress,
especially among those who witnessed patient death. In
this context, suggested actions include arranging training
for healthcare professionals to reduce their death
anxiety, providing psychological assistance, providing
support by hospitals and team leaders to better cope
with traumatic events and bereavement, ensuring
effective team cohesion, and implementing strategies to
support the daily work of teams. In the study, it was also
observed that as the total score of death anxiety
increased, the total score of death depression increased.
To prevent increased anxiety from causing depression
and psychiatric problems, it is anticipated that the above-
mentioned measures are of great importance in terms of
employee health. Healthcare workers' exposure to
increased anxiety and stress at work, risking their lives,
and living with death around them like never before may
lead to medical neglect. For this reason, it is important to
improve the health of employees for the health of
patients. It is recommended to carry out studies on long-
term mental health outcomes, where deficiencies and
problems among healthcare
professionals who care for Covid-19 patients. In addition,
it is recommended to carry out studies where the results

can be determined,

of the applications with the suggested action plans can be
evaluated with the determined groups. It has been
revealed by the deaths in the world that the individual
measures taken during the pandemic process are not
sufficient, so it is recommended to carry out projects on a
country basis.
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Abstract: Pulmonary rehabilitation plays important role in patients with lung diseases, and it is applied in acute, subacute, and chronic
stages of the disease. Bibliometrics, which refers to the application of quantitative and statistical methods to analyze scientific
publications on a specific topic, authors, journals, citation scores, and countries. Web of Science (WOS) search engine the selected
keywords were those related to “pulmonary” and “rehabilitation” was used. Using the search query and 3,582 different types of results
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The Hirsch (h) index and the impact factor (IF) of the publishing journal were used. Bibliometric overview of the literature on
“pulmonary” and” rehabilitation” between 1970 - 2021 was given. The publications gained momentum after 2013. Most publications
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About half of the published research articles are about the respiratory system and 11% of them are related to rehabilitation. The most
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the USA ranks first with 8238 citations. England is in second place with 5940 citations. Publications on “pulmonary” and
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1. Introduction

Pulmonary rehabilitation consists of complex
applications and is shaped according to the needs of
patients with respiratory problems (Nici et al.,, 2014). It is
necessary to reduce symptoms with evidence-based,
multidisciplinary, and comprehensive interventions in
patients who are symptomatic and have respiratory
problems in activities of daily living (Spruit et al,, 2013).
In these patients, training on the management of
respiratory tract disease, exercise training, behaviour
change, improvement of physical and mental status, and
development of permanent health behaviours are
performed (Nici et al, 2014). World Health Organization
accepts pulmonary rehabilitation within the concept of
integrated care with services such as diagnosis,
treatment, care, rehabilitation, and health promotion
(Grone et al., 2001).

Pulmonary rehabilitation can be applied to the patient
with a multidisciplinary approach in the acute phase of
the disease, afterwards or in any chronic phase. It has
goals such as reducing symptoms, increasing exercise
performance, participation in daily activities, improving
health-related quality of life, and making changes in

health behaviour long-term (Cooper, 2015). Bibliometric
analysis is an important tool to assess the impact or value
in a specific field (Cooper, 2015). Bibliometrics, which
refers to the application of mathematical and statistical
methods to analyze scientific publications on a specific
topic, (Thompson et al, 2015) serves to provide
quantitative information on bibliographic properties,
such as authors, journals, citation scores, and countries of
distribution (Roldan-Valadez et al., 2019). Many different
techniques such as citation analysis, co-citation analysis,
bibliometric matching analysis, co-asset analysis and
bibliometric mapping can be wused together in
bibliometric analysis methods (Chai et al., 2012).

To comprehensively summarize the pulmonary
rehabilitation studies and provide valuable insights into
the practice; we try to explore the results of these
findings that can be used as context for analyzing broad-
scale strengths and gaps in the current state of evidence
in a field, and for informing a comprehensive strategic

plan for further advancing the field.
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2. Material and Methods
2.1. Search Tools

Table 1. Distribution of publication

Publication Years  Number of Publications % of 3582
This study was carried out to retrieve data about the 2021 149 416
journals with a dataset as “dataset: TI=(pulmonary) and 2020 349 9.743
TI=(rehabilitation)” in the Web of Science (WOS) search 2019 325 9.073
engine. “Sci-Expanded, Ssci, A&Hci, Cpci-S, Cpci-Ssh, Bkci- 2018 330 9.213
S, Bkci-Ssh, Esci” indexes were searched. 2017 279 7.789
2.2, Search Strategy 2016 253 7.063
Keywords related to “Pulmonary” and “Rehabilitation” 2015 258 7.203
were used in a search query in the WOS search engine. 2014 246 6.868
For more accurate results, “United Kingdom English and 2013 237 6.616
United States English words used. The period was set 2012 113 3.155
from 1970 to 2021. Data pertaining to the growth of 2011 135 3.769
publications, the most active countries and institutions, 2010 122 3.406
the most cited journals, and the mapping of publications 2009 108 3.015
and keywords were analyzed. 2008 80 2.233
In this study, the selected keywords to be used in the 2007 70 1.954
WOS search engine were those related to “(pulmonary) 2006 50 1.396
and (rehabilitation)”. We used the search query and got 2005 39 1.089
3,582 different types of results and analyzed them 2004 32 0.893
according to document types and year they were 2003 28 0.782
published. After we deducted from 20,645 entries to only 2002 24 0.67
the journal articles 1,493. Retrieved data were analyzed 2001 26 0.726
to present various bibliometric indicators while maps 2000 20 0.558
were visualized using the WOS viewer technique. The 1999 44 1.228
Hirsch (h) index and the impact factor (IF) of the 1998 16 0447
publishing journal were used as indicators of the impact 1997 27 0.754
of publications. 1996 28 0.782

1995 8 0.223
3. Results 1994 11 0.307
In this study, a total of 3582 publications were retrieved. 1993 33 0.921
The period between 1970 and 2021 was searched and it 1992 7 0.195
was seen that the first article was in 1970. While the 1991 6 0.168
maximum publication year is 2020 with 349 1990 18 0.503
publications; The years 2018 (330 publications), 2019 1989 6 0.168
and 2017 were years with the highest number of 1988 10 0.279
publications. With the number of publications, 1973 and 1987 5 0.14
1972 were the years with the least number of 1986 16 0.447
publications (Table 1). 1985 8 0.223
The majority of the retrieved articles were from research 1984 2 0.056
areas of “Respiratory System” (N=764; 51.17%), 1983 7 0.195
Followed By “General Internal Medicine” (N=304; 1982 6 0.168
20.36%), “Cardiovascular System Cardiology” (N=225; 1981 6 0.168
15.07%), “Rehabilitation” (N=168; 11.25%), “Sport 1980 11 0.307
Sciences” (N=65; 4.35%) and the rest was various areas 1979 9 0.251
(Table 2). 1978 5 0.14
According to the analysis results from the point of view 1977 4 0.112
of active countries, institutions, and journals; the leading 1976 4 0.112
country on journal number is USA with (n=288; 19.29%), 1975 2 0.056
followed by England (n=193; 12.92%), Canada (n=108; 1974 4 0.112
7.23%), Netherlands (n=108; 7.23%), Italy (n=99; 1973 1 0.028
6.63%), Australia (n=97; 6.49%). Other 70 countries 1972 1 0.028
which around the globe (Table 3). 1971 2 0.056
Top of most cited articles and journals were listed in 1970 2 0.056
Table 4 and 5. By evaluating the ranking of the most cited
countries, USA, England, Canada, Netherlands are the
most cited countries, respectively (Table 5).
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Table 2. Research areas

Table 3. Countries and journals

Research Areas NA % of 1493 Countries/Regions NA % of 1493
Respiratory System 764 51.172 Usa 288 19.29
General Internal Medicine 304 20.362 England 193 12.927
Cardiovascular System Cardiology 225 15.07 Canada 108 7.234
Rehabili’.cation 168 11.253 Netherlands 108 7234
Sport Sciences . N 65 4.354 Italy 99 6.631
Research Experimental Medicine 40 2.679 Australia 97 6.497
Health Care Sciences Services 38 2.545
Nursing 36 2411 Germany 73 4.889
Public Environmental France 72 4.823
Occupational Health 36 2411 Turkey 65 4.354
Surgery 35 2.344 Peoples R China 59 3.952
Geriatrics Gerontology 26 1.741 Belgium 57 3.818
Orthopedics 17 1.139 Brazil 49 3.282
Psychology 17 1.139 Japan 48 3.215
Oncology 14 0.938 Spain 44 2.947
Science Technology Other Topics 14 0.938 Portugal 32 2.143
Nutrition Dietetics 13 0.871 South Korea 31 2.076
Pediatrics 13 0.871 Switzerland 31 2.076
Pharmacology Pharmacy 12 0.804 Denmark 30 2,009
Allergy 10 067 Poland 22 1474
Otorhinolaryngology 9 0.603 .
Physiology 9 0.603 Taiwan 19 1.273
Transplantation 8 0.536 Austria 18 1.206
Environmental Sciences Ecology 7 0.469 Norway 17 1139
Neurosciences Neurology 7 0.469 Romania 17 1139
Social Sciences Other Topics 6 0.402 Sweden 16 1.072
Endocrinology Metabolism 5 0.335 Greece 14 0.938
Engineering 5 0.335 Wales 14 0.938
Immunology 5 0.335 India 13 0.871
Medical Informatics 5 0.335 Ireland 12 0.804
Psychiatry 5 0.335 Scotland 11 0.737
Biotechnology Applied Microbiology 4 0.268 Egypt 10 0.67
Gastroenterology Hepatology 3 0.201 Russia 10 0.67
Integrative Complementary Medicine 3 0.201 Colombia 9 0.603
Biochemistry Molecular Biology 2 0.134 New Zealand 9 0.603
Biomedical Social Sciences 2 0.134 North Ireland 9 0.603
Business Economics 2 0.134 Hungary 7 0.469
Hema.tology. 2 0.134 Israel 7 0.469
Infectious Diseases . 2 0.134 Saudi Arabia 7 0.469
Instruments Instrumentation 2 0.134
Life Sciences Biomedicine Other Serbia 7 0.463
Topics 2 0.134 Luxembourg 5 0.335
Materials Science 2 0.134 Malta 5 0.335
Cell Biology 1 0.067 Iran 4 0.268
Chemistry 1 0.067 Singapore 4 0.268
Education Educational Research 1 0.067 South Africa 4 0.268
Emergency Medicine 1 0.067 Tunisia 4 0.268
Genetics Heredity 1 0.067 Ussr 4 0.268
Information Science Library Science 1 0.067 Chile 3 0.201
Mathematical Computational Biology 1 0.067 Mexico 3 0.201
Optics 1 0.067 Slovenia 3 0.201
Physics L 0.067 Thailand 3 0.201
Tf)x1cology L 0.067 Argentina 2 0.134
Virology 1 0.067 .
Zoology 1 0067 C.roatla 2 0.134
NA= number of articles Finland 2 0.134
Ger Dem Rep 2 0.134
Lithuania 2 0.134
Sri Lanka 2 0.134
Uganda 2 0.134
Ukraine 2 0.134
Venezuela 2 0.134
Albania 1 0.067
Antigua Barbu 1 0.067
NA= number of articles
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Table 3. Countries and journals (continuing)

Countries/Regions NA % of 1493
Venezuela 2 0.134
Albania 1 0.067
Antigua Barbu 1 0.067
Azssr 1 0.067
Barbados 1 0.067
Cyprus 1 0.067
Czech Republic 1 0.067
Fed Rep Ger 1 0.067
Indonesia 1 0.067
Jordan 1 0.067
Kuwait 1 0.067
Oman 1 0.067
Pakistan 1 0.067
Panama 1 0.067
Slovakia 1 0.067
Trinidad Tobago 1 0.067
Uruguay 1 0.067
West Germany 1 0.067

NA= number of articles

An international collaboration which papers co-authored
by authors from more than one country were classified
as  ‘“international  collaborations”. International
collaboration network map visualized in Figure 1
International collaboration analysis for active countries
which has to have at least 1 document, using the VOS
viewer technique showed that there were clusters of
international collaboration. The list of active countries
represents all the world regions: USA, England,
Netherlands, and Canada (Figure 1).

Network visualization map of co-authorship among
countries with a minimum of one publication on
“pulmonary” and connecting
countries are indicative of collaboration. Thicker lines
indicate stronger collaborations. Countries represented
with larger circle sizes or font sizes had relatively more
international collaboration. According to the results of
this in terms of citing situation; a total of 1493 article

“rehabilitation”. Lines

publications were retrieved with an average of 23,41 and
a total of 34.957 citations. Hirsch index was found as 85
(Figure 2).
Annual citation growth of “pulmonary” and
“rehabilitation” showed slow growth until 1994 followed
by an increase in the last decade. The highest number of
citations was seen in 2020, a total of 3666 citations
(Figure 3).

Network visualization map of citation map among
countries with a minimum of one publication on
“pulmonary” and Lines connecting
countries are indicative of collaboration. Thicker lines
indicate stronger collaborations. Countries represented
with larger circle sizes or font sizes had relatively more

international collaboration.

4. Discussion

In this study, we sought to give a bibliometric overview
of the literature on “pulmonary” and “rehabilitation”
between 1970 - 2021. When the publications are

“rehabilitation”.

examined, it is seen that the publications on pulmonary
rehabilitation gained momentum after 2013. It belongs to
the year 2020 at most. In terms of the type of
publications, the meeting constitutes 80% of the
publications published as abstracts and articles. About
half of the published research articles are about the
respiratory system and 11% of them are related to
rehabilitation. The United States ranked first and England
second, accounting for 19.9% of the 1,493 articles
produced. In terms of the most cited country, the USA
ranks first with 8238 citations. England is the second
most frequent with 5940 citations. The fact that most of
the studies are from the USA and England may have
indirectly affected that the citations are mostly from
those countries.

Pulmonary rehabilitation it is an effective non-drug
treatment method in diseases such as chronic obstructive
pulmonary (CopPD), asthma,
bronchiectasis, interstitial lung disease, cystic fibrosis,
and post-tuberculosis sequelae, intensive care,

disease bronchial

obstructive sleep apnea, pulmonary hypertension, lung
transplantation (Croitoru et al., 2014; Pesut et al., 2008).
The wide variety of diseases in which pulmonary
rehabilitation is applied may create diversity in the
components of pulmonary rehabilitation practice and
may have created a challenge for researchers. In addition,
pulmonary rehabilitation methods are very diverse
according to the existing lung disease; for example, in
pulmonary arterial hypertension, exercise training is safe
and effective, rehabilitation  for
bronchiectasis, including exercise training and airway
clearance techniques, improves exercise capacity and
quality of life (Holland et al,, 2013). In different patient
groups; Randomization, homogeneous patient selection,

pulmonary

and standard treatment approach with appropriate and
sufficient doses may have made it difficult to conduct
studies on this subject (Holland et al, 2013). To
accomplish this study, we used the well-known WOS
database, which has been used in previously published
bibliometric studies (Kiiciik et al, 2021; Ozlii, 2021).
Bibliometrics, which is a purely quantitative measure, is
important in terms of recognition rather than the quality
of the article and its impact on future studies. sound It
can be combined with qualitative assessment methods
such as peer review and methodological analysis to
provide a more holistic assessment with bibliometric
analysis (Akmal et al.,, 2020).

In the literature, the word “pulmonary” and the word
bibliometric analysise were not found under the word
rehabilitation; However, publications such as The top
100 most cited articles on bronchoscopy: a bibliometric
analysis (He et al, 2020) and the 100 Top-Cited Articles
in Pulmonary Imaging: A Bibliometric Analysis (Hong et
al,, 2017) were found; It is the first bibliometric analysis
in terms of rehabilitation. This study showed that
publications “pulmonary” and “rehabilitation” have been
increasing and growing rapidly in the past decade.
However, studies

advocating  that  pulmonary
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rehabilitation is necessary to reduce dyspnea caused by the necessity of pulmonary rehabilitation in addition to
traditional interventions in the treatment of Covid 19
(Wang et al., 2020) may require different analysis studies

of pulmonary rehabilitation publications in the future.

covid 19 infection, relieve anxiety, reduce complications,
minimize disability, preserve function and improve
quality of life (Zhonghua, 2020) and studies describing

Table 4. Top 20 of most cited articles and journals

Source Title

Article Title

Times Cited

American Journal of

An Official American Thoracic Society/European Respiratory Society Statement: Key

Respirat d Critical 1627
espiratory an. . ritica Concepts and Advances in Pulmonary Rehabilitation
Care Medicine
ACC/AHA 2007 Guidelines for the Management of Patients With unstable
Angina/Non-ST-Elevation Myocardial Infarction A Report of the American College of
Cardiology/American Heart Association Task Force on Practice Guidelines (Writing
Committee to Revise the 2002 Guidelines for the Management of Patients With
Circulation Unstable Angina/Non-ST-Elevation Myocardial Infarction) Developed in Collaboration 1106
with the American College of Emergency Physicians, the Society for Cardiovascular
Angiography and Interventions, and the Society of Thoracic Surgeons Endorsed by the
American Association of Cardiovascular and Pulmonary Rehabilitation and the Society
for Academic Emergency Medicine
Core Components of Cardiac Rehabilitation/Secondary Prevention Programs: 2007
Update - A Scientific Statement From The American Heart Association Exercise,
. . Cardiac Rehabilitation, And Prevention Committee, The Council On Clinical
Circulation . . . . . . . 672
Cardiology; The Councils On Cardiovascular Nursing, Epidemiology And Prevention,
And Nutrition, Physical Activity, And Metabolism; And The American Association Of
Cardiovascular And Pulmonary Rehabilitation
Annals Of Internal Effects Of Pulmonary Rehabilitation on Physiological and Psychosocial Outcomes In 616
Medicine Patients With Chronic Obstructive Pulmonary-Disease
Results At 1 Year of Outpatient Multidisciplinary Pulmonary Rehabilitation: A
Lancet . . 602
Randomised Controlled Trial
Meta-Analysis of Respiratory Rehabilitation in Chronic Obstructive Pulmonary
Lancet . 480
Disease
American Review of Prevalence And Characteristics of Nutritional Depletion in Patients with Stable Copd 471
Respiratory Disease Eligible for Pulmonary Rehabilitation
American Journal of Short- And Long-Term Effects of Outpatient Rehabilitation in Patients with Chronic 333
Medicine Obstructive Pulmonary Disease: A Randomized Trial
Ameri 1 of
m.erlcan ]ourna. (_) Physiologic Benefits of Exercise Training in Rehabilitation of Patients with Severe
Respiratory and Critical K . . 312
. Chronic Obstructive Pulmonary Disease
Care Medicine
Chest Improvement In Exercise Tolerance with The Combination of Tiotropium and 294
Pulmonary Rehabilitation In Patients With Copd
America rnal of
m. ican Journ . An Official American Thoracic Society/European Respiratory Society Policy
Respiratory and Critical . . . . 272
. Statement: Enhancing Implementation, Use, And Delivery of Pulmonary Rehabilitation
Care Medicine
Annals Of Internal Effects Of Home-Based Pulmonary Rehabilitation in Patients with Chronic Obstructive 252
Medicine Pulmonary Disease A Randomized Trial
European Respiratory Randomized Controlled Trial of Pulmonary Rehabilitation in Severe Chronic 245
Journal Obstructive Pulmonary Disease Patients, Stratified with The Mrc Dyspnoea Scale
Thorax Pulmonary Rehabilitation 244
American Journal Of . e e . . .
) o Maintenance After Pulmonary Rehabilitation in Chronic Lung Disease - A Randomized
Respiratory And Critical . 232
. Trial
Care Medicine
E Respirat
uropean Respiratory Pulmonary Rehabilitation and The Bode Index In Copd 224
Journal
A Comparison Between an Outpatient Hospital-Based Pulmonary Rehabilitation
Chest Program and A Home-Care Pulmonary Rehabilitation Program in Patients with Copd - 223
A Follow-Up Of 18 Months
Bmj-British Medical Community Pulmonary Rehabilitation After Hospitalisation for Acute Exacerbations of 211
Journal Chronic Obstructive Pulmonary Disease: Randomised Controlled Study
European Respiratory Quality-Of-Life in Patients with Chronic Obstructive Pulmonary-Disease Improves 208
Journal After Rehabilitation At Home
E Respirat
uropean Respiratory Predictors Of Success and Failure in Pulmonary Rehabilitation 206
Journal
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Table 5. Top countries according to citation

Table 5. Top countries according to citation (continuing)

Country Documents Citations
Usa 264 8238
England 192 5940
Canada 106 3052
Netherlands 104 3971
Italy 98 2286
Australia 95 1665
Germany 72 1037
France 69 945
Turkey 65 440
Peoples R China 59 365
Belgium 57 1357
Brazil 49 694
Japan 48 961
Spain 43 931
Portugal 32 383
South Korea 31 178
Denmark 30 509
Switzerland 26 285
Poland 22 180
Taiwan 18 212
Austria 17 310
Norway 17 396
Romania 17 55
Sweden 16 304
Wales 14 1094
Greece 13 405
India 13 39
Ireland 12 288
Scotland 11 216
Egypt 10 73
Russia 10 9
Colombia 9 65
New Zealand 9 406
North Ireland 9 99
Hungary 7 67
Saudi Arabia 7 24
Serbia 7 39
Israel 7 226
Luxembourg 5 210
Malta 5 32
Singapore 4 131
South Africa 4 27
Tunisia 4 52
Iran 4 9
Chile 3 6
Mexico 3 33
Slovenia 3 33
Switzerland 3 79
Thailand 3 96
Argentina 2

Croatia 2

Lithuania 2 34
Sri Lanka 2 1
Uganda 2 28
Venezuela 2 149
Antigua & Barbu 1 9
Australia 1 139
Barbados 1 13
Czech Republic 1 5
Fed Rep Ger 1 7
Finland 1 8

Country Documents Citations
Finland 1 12
Jordan 1 5
Kuwait 1 20
Slovakia 1 2
Spain 1 10
Taiwan 1
Trinidad Tobago 1 6
Uruguay 1 14
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Figure 1. Network visualization map of co-authorship
among countries with a minimum of one publication on
“pulmonary” and “rehabilitation”.
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5. Conclusion

This study provides historical insights into the trends of
pulmonary rehabilitation research. The number of
published papers significantly increased over the last 10
years, and the overall trend of publications increased
from 122 publications in 2010 to 349 publications in
2020. The results of our study could provide useful
information for pulmonary rehabilitation researchers,
funding agencies, and health managers.

Limitations

This study is the first bibliometric analysis to assess the
trends of the pulmonary rehabilitation research from
WOS database in the recent forty years. Furthermore,
this bibliometric study has some limitations. The
electronic database is limited to WOS database and other
electronic databases are not searched and analyzed, for
example, SCI-Expanded of Web of Science, PubMed,
Embase, Scopus, Cochrane Library. Furthermore, the
non-English papers were excluded. Most included papers
use English in this study; however, the limitation may
induce a publication bias. The last limitation is that
influential publications were not cited with high citation
frequency, since some potential influential papers were
published recently, which could be not cited with
frequent times. Another limitation is that the data for
2021 is incomplete as the year is not yet over, and it will
be more accurate to evaluate it when the year is over.
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COVID-19 SURECINDE HEMSIRELERIN SAGLIK ANKSIYETE
DUZEYLERINI ETKILEYEN FAKTORLERIN BELIRLENMESI
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Ozet: Arastirmanin amaci, Covid-19 stirecinde hemsirelerin saglik anksiyete diizeylerini etkileyen faktorleri belirlemektir. Tanimlayici
tipte olan arastirma, il Saglik Miidiirliigii biinyesindeki yatakl tedavi kurumlari ve toplum sagligi merkezinde, 1 Haziran-30 Temmuz
2020 tarihleri arasinda, yapildi. Arastirmanin érneklemini; belirtilen kurumlara kayitli 150 hemsire olusturdu. Verilerin toplanmasinda,
Demografik Bilgi Formu ve Saglik Anksiyetesi Envanteri kullanildi. Veriler, bilgisayar ortaminda, tanimlayici istatistikler, Mann Whitney
U Testi ve Kruskal Wallis Testi kullanilarak analiz edildi. Arastirmaya katilan hemsirelerin, %38,7’si 20-25 yas araliginda, %83,3’u
cekirdek aile tipine sahip, %72,7’si lisans mezunu, %54 tiniin geliri giderine denk, %59.3’tinlin bekar oldugu bulunmustur. Ayrica
%64,7'sinin gocugu yoktur ve %56’s1 0-5 yil arasinda bir deneyime sahiptir. COVID’li hastaya bakma durumuna bakildiginda,
hemsirelerin %48’i COVID'li bir hastaya bakim verdigini belirtmistir. Calisma siirecinde viriisle ilgili hissedilen duruma bakildiginda,
%49,3’tintin anksiyete hissettigi belirlendi. Hemsirelerin yasinin, gelir durumunun ve ¢alisma stirecinde hissedilen durumun saglk
algisini etkiledigi saptanmistir (P < 0.05). Bu ¢alismada, hemsirelerin saglik anksiyetesi durumunun yasa, gelir durumuna ve ¢alisma
siirecinde hisettikleri duruma gore farklilik gosterdigi sonucuna varilmistir.

Anahtar kelimeler: Anksiyete, Covid-19, Hemsire

Determining The Factors Affecting Health Anxiety Levels of Nurses in the Covid-19 Process

Abstract: The aim of the study is to determine the factors affecting the health anxiety levels of nurses during the Covid-19 process. The
descriptive study was conducted between 1 June and 30 July 2020 in the inpatient treatment institutions and community health center
within the Provincial Health Directorate. The universe of the research; created nurses registered in the specified institutions. In the
sample, 150 nurses were studied. Demographic Information Form and Health Anxiety Inventory were used to collect the data. Data were
analyzed in computer environment using descriptive statistics, Mann Whitney U Test and Kruskal Wallis Test. It was found that 38.7%
of the nurses participating in the study were in the age range of 20-25, 83.3% had nuclear family type, 72.7% had a bachelor's degree,
54% had an income equal to their expenses, and 59.3% were single. In addition, 64.7% have no children and 56% have an experience of
0-5 years. When looking at the situation of caring for a patient with COVID, 48% of the nurses stated that they care for a patient with
COVID. Considering the situation felt about the virus during the study period, it was determined that 49.3% of them felt anxiety. It was
determined that the age, income status and situation felt during the work of nurses affect the perception of health (P < 0.05). In this
study, it was concluded that the health anxiety status of nurses differed according to age, income status and the situation they felt during
the working process.

Keywords: Anxiety, Covid-19, Nurse
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1. Giris bakildiginda, saglik personelleri arasinda salginin yiiksek

2019 yilinin Aralik ayinda baslangi¢ta nedeni bilinmeyen dizeyde gorildiigi belirlenmistir (Cetintepe ve ark,
pnémoni olarak tamimlanan, SARS CoV-2 veya COVID-19 2020). Saglik calisanlarindan alinan verilere gore, en sik
olarak adlandirilan bir hastalik ortaya ¢ikmistir. COVID-19 solunum yolundan bulagmis olsa da saghk ¢alisanlar1 kan,
salgini biitiin diinyay1 ve diinyada uygulanan biitiin saglik diski, kusma gibi viicut sivilariyla da temas halinde
sistemlerini olumsuz etkilemistir (Kamer ve Colak, 2020).
DSO tarafindan, COVID-19 enfeksiyonu pandemi olarak
siniflandirilmistir. SARS-CoV-2 enfeksiyonunun en sik
goriilen belirtileri; yiiksek ates, siddetli oksiiriik ve

yorgunluktur (Guan ve ark., 2020). Covid-19 salginina

olduklarindan bu yollarla bulasma olasilig1 da goriilebilir.
Bulasici hastaliklar saglik calisanlar1 agisindan meslek
hastaligl olarak kabul edilmektedir (Cetintepe ve ark,
2020).

Pandemi 6ncesinde de zorlu sartlarda ¢alisan hemsireler,
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Covid-19 ile ¢ok daha agir durumlarda c¢alismaktadir
(Higdurmaz ve Ozgetin, 2020). Goriilen tiim bulasict
hastaliklarda oldugu gibi SARS viriisiinde de etkenin bulas
yolu ve yapilmasi gerekenler ortaya cikincaya kadar
birgok saglk calisani enfekte olmustur (Chee ve ark,
2004). Hastalikla birlikte yakinlarina bulastirma korkusu
da hemsirelerin psikolojilerini etkilemektedir (Maben ve
Bridges, 2020). Yapilan ¢alismalara bakildiginda, bulasici
hastaliklarin toplumda ciddi anksiyete ve travmaya neden
oldugu gorilmektedir (Yildiz, 2004; Lau ve ark., 2005;
Taylor ve ark., 2008). Ayrica bu siirecte, daha fazla
hemsireye ihtiya¢c duyulmasi ve hemsirelerin her birimde
calistirilmasi, hemsirelerde anksiyeteyi arttiran bir diger
faktor olarak karsimiza ¢ikmaktadir (Huang ark., 2020;
Lai ve ark., 2020; Ghasempour ve Purabdollah, 2020).
Cin’'in Wuhan kenti COVID-19 salgininin ilk goérildigi
yerdir ve bu konuyla ilgili ilk ¢alisma da burada
yapilmistir. Yapilan g¢alisma sonuglari, salginin hemen
sonrasinda saglik ¢alisanlarinin %71’inde hafif diizeyde,
%?22’sinde orta dilizeyde, %6’sinda ciddi diizeyde
psikiyatrik bozukluklarin géraldiigiini gostermistir. Bu
slirecte gorev yapan saglik calisanlari icin psikiyatrik
ulasabilmek, fiziksel saghk algilarim
iyilestirmekte ve akut psikiyatrik bozukluklarini en aza
indirmekte olduk¢a énemlidir (Kang ve ark.2020).

hizmetlere

Literatiir incelendiginde Covid-19 siirecinde hemsirelerin
yasamis olduklar1 anksiyete diizeyleriyle ilgili az sayida
calisma oldugu belirlenmistir. Bu nedenle ¢alismamizda,
bu siirecte hemsirelerin anksiyete dlizeylerinin
belirlenmesi amaglanmaktadir.

2. Materyal ve Yontem

Arastirma, i1 Saghk Midiirliigii biinyesindeki yatakh
tedavi kurumlari ve toplum sagligi merkezinde, 1 Haziran
- 30 Temmuz 2020 tarihleri arasinda, gergeklestirildi. Bu
calisma tamimlayici tipte bir calismadir. Arastirmanin
evrenini belirtilen kuruma kayith 320 hemsire olusturdu.
Arastirma da uygun oOrnekleme yoéntemi kullanilarak
herhangi bir psikiyatrik hastaliginin olmadigini ifade eden
150 hemsireyle ¢alisildi. Uygun 6rnekleme yonteminde
arastirma amacina uygun bireylere kolay ulasabilecegi
orneklemlerden sectigi ve bu Orneklemin sec¢iminde
maliyet, zaman gibi arastirmasini
gerceklestirmesini  kolaylastiracak faktorleri dikkate
aldig1 bir drnekleme yontemidir (Biiyiikoztiirk ve ark,
2015).

2.1. Veri Toplama Araglari

Verilerin toplanmasinda, Demografik Bilgi Formu ve
Saglik Anksiyetesi Envanteri kullanildi. Veriler yiiz yiize

arastirmacinin

gorlsiilerek elde edildi. Veriler, bilgisayar ortaminda,
tanimlayici istatistikler, Mann Whitney U Testi ve Kruskal
Wallis Testi kullanilarak analiz edildi. Etik ilkelere bagh
kalind1

Demografik Bilgi Arastirmacilar tarafindan
hazirlanan demografik bilgi formu; hemsirelerin yasi,
egitim durumu, medeni durumu, aile tipi, gelir durumu,

Formu:

cocuk sahibi olma durumu, meslekte c¢alisma siiresi,
Covid-19’lu hastayla ¢alisma durumu ve calisirken
hissedilen durum (korku, panik, anksiyete) gibi bilgileri
icermektedir (Polat ve Coskun, 2020; Cebeci ve Durmaz,
2021).

2.2. Saglik Anksiyetesi Olgegi (SAQ)

Salkovskis ve ark. (2002) tarafindan gelistirilen 6lgegin
Tiirkge gecerlilik ve giivenirlilik ¢calismasi Aydemir ve ark.
(2013) tarafindan yapilmustir. Saghk Anksiyetesi Olcegi 18
maddeden olusan bir 6z bildirim 6lgegidir. Olcegin
puanlamasi her bir maddede 0-3 arasindadir ve yiiksek
puan yliksek diizeyde saglik anksiyetesini gostermektedir.
iki faktérden olugmaktadir; birinci faktdr élgegin ilk 14
maddesini icermektedir ve bedensel belirtilere asiri
duyarlilik ve kaygi boyutunu temsil eden gévde boyut
olarak adlandirilmaktadir. ikinci faktér 6lgegin son 4
maddesini  icermektedir ve hastaligin
sonuglariyla iligkili boyut olarak adlandirilmaktadir.
Olgegin Cronbach alfa i¢ tutarlilik katsayis1 0,91 olarak
belirlenmistir. Bizim calismamizda, 6l¢egin Cronbach alfa

olumsuz

i¢ tutarlilik katsayisi 0,819 olarak saptanmistir.

2.3. Istatistik Analiz

Verilerin analizinde SPSS (Statistical Package for the
Social Sciences) 22.0 istatistik programi kullanildi.
Verilerin degerlendirilmesinde; sayi, yiizde, ortalama ve
standart sapma gibi betimsel istatistikler kullanildi.
Verilerin  normal gostermedigi
Kolmogorov-Smirnov testi ile incelendi. Veriler normal
dagilmadigr icin demografik oOzelliklere gore saglik
anksiyetesi puan ortalamalarinin degerlendirilmesinde
Mann Whitney U Testi ve Kruskal Wallis Testi kullanildi.

dagihm  gdsterip

3. Bulgular

Arastirma kapsamina alinan hemsirelerin %38,7’si 20-25
yas araliginda oldugu belirlenmistir. Hemsirelerin
%83,3'li ¢ekirdek aile tipine sahip, egitim durumlarina
bakildiginda, %72,7’sinin oldugu
saptanmistir. Hemsirelerin %541 gelirinin giderine denk
oldugunu ifade etmistir. Hemsirelerin %59,3'ii bekar,
%64,7’sinin ¢ocugu yoktur. %56’sinin 0-5 y1l arasinda
deneyime sahip oldugu ve %48’inin Covid-19 tanis1 almis
bir hastaya bakim verdigi belirlenmistir. Ayrica bu
slirecte, viriisle ilgili hissedilen duruma bakildiginda,
%49,3'li anksiyete %401 korku, %10,7’si panik
hissettigini ifade etmistir (Tablo 1).

Aragtirmada kullanilan Saglik Anksiyetesi Olcegi ve alt
boyutlarinin Cronbach Alpha giivenirlik katsayilarina
bakildiginda, Asir1 duyarhlik ve kaygi alt boyutunun
Cronbach Alpha giivenirlik katsayis1 0,778 ve hastaligin

lisans mezunu

olumsuz sonuglar1 alt boyutunun Cronbach Alpha
giivenirlik katsayisi 0,665 olarak tespit edilmistir. Olcegin
toplaminin Cronbach Alpha giivenirlik katsayis1 0,819
oldugu goriilmektedir. saglik
anksiyetesi 0Olcegi yiiksek giivenirlige sahip oldugu
belirlenmistir (Aydemir ve ark., 2013 )(Tablo 2).

Analizler sonucunda
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Tablo 1. Calismaya katilan hemsirelerin demografik 6zelliklerinin frekans ve ytizde dagilimlari

n %

20-25 Yas 58 38,7

Yas 26-30 Yas 47 31,3

31 Yas ve Uzeri 45 30,0

Aile Tipi Cekirdek 125 83,3

Genis 25 16,7

Lise 21 14,0

Egitim Durumu Lisans 109 72,7

Lisansiistii 20 13,3

Gelir Giderden Az 34 22,7

Gelir Durumu Gelir Gidere Denk 81 54,0

Gelir Giderden Fazla 35 23,3

. Evli 61 40,7

Medeni Durumu Bekar 89 593

Evet 53 35,3

Cocuk Sahibi Olma Durumu Hayir 97 647

0-5Y1l 84 56,0

Mesleki Deneyim 6-10 Y1l 36 24,0

11 Y1l ve Uzeri 30 20,0

Covid-19 Tanis1 Almis Hastaya Bakim Verme Evet 78 52,0

Durumu Hayir 72 48,0

. o e Korku 60 40,0
Covid-19 Pandemi Siiresince Viriisle Ilgili .

Hissedilen Durum Panik 16 10,7

Anksiyete 74 49,3

Toplam 150 100.0

Tablo 2. Saglik anksiyetesi 6lcegi (SAO) ve alt boyutlarina ait Cronbach Alpha giivenirlik katsayilari

Olgek ve Alt Boyutlari Madde Numaralari Madde Sayis1  Giivenirlik Katsayisi
Asir1 Duyarhilik ve Kaygi 1,2,3,4,5,6,7,8,9,10,11, 12,13, 14 14 778
Hastaligin Olumsuz Sonuglari 15,16,17,18 4 .665
Toplam 18 .819

Tablo 3’te saglik anksiyetesi Olgeginin toplam puan
ortalamasimin (17,77+6,680) dusiikk dizeyde oldugu
goriilmektedir. Asir1 duyarhilik ve kayg alt boyutu puan
ortalamasi (14,15+5,199) ve hastaligin sonuglar1 alt
boyutu puan ortalamasi (3.62+2.281) da diisiik diizeyde
oldugu tespit edilmistir.

Tablo 4’te calismaya katilan personellerin demografik
ozelliklerine gore saglik anksiyetesi 6lcegi (SAO) ve alt
boyutlarinin puan ortalamalar1 arasindaki farka iliskin
yapilan Kruskal Wallis H testinin sonuglar1 gértilmektedir.
Tabloya gore calismaya katilan personellerin saglk
anksiyetesi toplam puaninda (X*2=6,280, sd=2, P < 0.05)
ve “Asir1 Duyarhilik ve Kayg1” alt boyutunda (X*2=6,599,
sd=2, P < 0.05) yasa gore anlamli bir farklilik tespit
edilmistir. Ancak “Hastaligin Olumsuz Sonuglar1” alt
boyutunda (X2=3.444, sd=2, p>.05) yasa gore anlamh bir
farklihk tespit edilememistir. Ortaya ¢ikan bu anlaml
farklihklarin hangi gruplar arasinda oldugunu tespit
etmek icin Mann Whitney-U testi yapilmistir. Analiz
sonucunda, “Asir1 Duyarhlik ve Kaygl” alt boyutun ve
Olcegin toplaminda yaslar1 26-30 ile 31 ve {izeri olan
personeller arasinda bir farkliligin oldugu ve bu farkliligin
yas1 26-30 arasinda olan personeller lehine oldugu tespit
edilmistir (P < 0.05).

Tabloya gore calismaya katilan personellerin saghk
anksiyetesi toplam puaninda (X*2=6,582, sd=2, P < 0.05),
“Asir1 Duyarhihik ve Kaygl” alt boyutunda (X"2=5,875,
sd=2, P < 0.05) ve “Hastaligin Olumsuz Sonuglar1” alt
boyutunda (X2=6,482, sd=2, P < 0.05) gelir durumuna
gore anlaml bir farklilik tespit edilmistir. Ortaya ¢ikan bu
anlamli farkhiliklarin hangi gruplar arasinda oldugunu
tespit etmek icin Mann Whitney-U testi yapilmistir. Analiz
sonucunda, “Asir1 Duyarlilik ve Kayg1” alt boyutun ve
olcegin toplaminda geliri giderden az olanlar ile geliri
giderine denk olanlar arasinda bir farkliligin oldugu ve bu
farkliigin geliri giderine denk olan personeller lehine
oldugu tespit edilmistir (P < 0.05). “Hastaligin Olumsuz
Sonuglar1” alt boyutunda ise geliri giderden az olanlar ile
geliri giderine denk olanlar arasinda bir farklihgin oldugu
ve bu farklihgin geliri giderine denk olan personeller
lehine oldugu ve buna ek olarak geliri giderine denk
olanlar ile geliri giderinden fazla olanlar arasinda bir
farklihgin oldugu ve bu farklihgin geliri giderinden fazla
olan personeller lehine oldugu tespit edilmistir (P < 0.05).
Tabloya gore c¢alismaya katilan personellerin saglk
anksiyetesi toplam puaninda (X*2=3,223, sd=2, P > 0.05)
ve “Asir1 Duyarlilik ve Kaygi” alt boyutunda (X*2=2,020,
sd=2, P > 0.05) calisma siirecinde hissedilen duruma gore
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anlamli  bir farklillk tespit edilememistir. Ancak
“Hastaligin Olumsuz Sonuglar1” alt boyutunda (X2=6,120,
sd=2, P < 0.05) calisma siirecinde hissedilen duruma gore
anlamli bir farkhilik tespit edilmistir. Ortaya ¢ikan bu
anlamh farkhliklarin hangi gruplar arasinda oldugunu

tespit etmek icin Mann Whitney-U testi yapilmistir. Analiz
sonucunda, panik durumu ile anksiyete durumu
yasayanlar arasinda bir farkliligin oldugu ve bu farkliligin
anksiyete durumu yasayan personeller lehine oldugu
tespit edilmistir (P < 0.05).

Tablo 3. Saglik anksiyetesi dlcegi (SAQ) ve 6lgege ait alt boyutlarindan elde edilen minimum, maksimum, ortalama ve

standart sapma degerleri

Minimum Maksimum Ortalama Standart Sapma
Asir1 Duyarlilik ve Kaygi 4,00 32,00 14,15 5,199
Hastaligin Olumsuz Sonuglari 0,00 10,00 3,62 2,281
Olcek Toplami 6,00 42,00 17,77 6,680

Tablo 4. Hemsirelerin demografik &zelliklerine gore saghk anksiyetesi olcegi (SAO) ve alt boyutlarinin puan

ortalamalarinin karsilastirilmasi

.. Asir1 duyarhilik ve kaygi Hastaligin olumsuz sonuglari SAO Toplam
Degiskenler
XSS XSS X+SS
20-25 14,310+4,113 3,622,254 17,9345,081
26-30 12,914+6,399 3,21+2,206 16,12+8,093
31 ve Uzeri 15,244+4,890 4,042,364 19,286,628
Test KW=6,599 KW=3,444 KW=6,820
P <0.05 P>0.05 P <0.05
Gelir Giderden Az 16,14+5,636 4,55+2,512 20,707,391
Gelir Gidere Denk 13,27+4,987 3,38+2,07 16,65+6,249
Gelir Giderden Fazla 14,25+ 4,822 3,25+2,318 17,51+6,246
Test KW=5,875 KW=6,482 KW= 6,582
P <0.05 P <0.05 P <0.05
Korku 14,93+5,559 3,88+2,300 18,81+7,093
Panik 14,18+3,953 4,56+2,475 18,755,893
Anksiyete 13,515,105 3,20+2,158 16,71+6,407
Test KW=2,020 KW=6,120 KW=3,223
P >0.05 P <0.05 P> 0.05
4. Tartisma ortalamalarinin 3,94+2,70 oldugu belirlenmistir (Yilmaz

Covid-19, tilkemizi ve biitiin diinyay: etkisi altina alan ve
ciddi boyutlara ulagmis bir hastaliktir. Hastalik, Diinya
Saglik Orgiitii tarafindan pandemi olarak ilan edilmistir.
(Kamer ve ark., 2020; Ozlii ve ark., 2020; Bosnali ve ark.,
2020).

Bu calismaya katilan hemsirelerin, SAQ toplam puan
ortalamasinin 17,77+6,680, asir1 duyarlilik ve kayg: alt
boyutu puan ortalamasi 14,15%£5,199 ve hastalifin
sonuglar1 alt boyutu puan ortalamasi 3.62+2.281 da
oldugu tespit edilmistir. Hemsirelik 6grencilerinde yapilis
bir calismada, SAQ toplam puan ortalamasinin 34,33+6,50
bulunmustur (Ozdelikara ve ark., 2018). Farkli bir
calismada, hemsirelik béliimii dgrencilerinin SAQ puan
ortalamalar1 16,82 olarak saptanmistir (Unalan, 2014).
Baska bir calismada ise saglik anksiyetesi puan ortalamasi
0,97+0,39 olarak bildirilmistir (Irmak ve Boliikbas, 2015).
Ayrica hastanede yatan bireylerde yapilan calismada, SAQ
toplam puam 17,34+8,45, bedensel belirtilere asir1
duyarhk ve kaygi boyutu puan ortala-malarinin
13,39+46,97 ve hastaligin olumsuz sonuglar1 boyutu puan

ve ark. 2018).

Bu calismaya katilan hemsirelerin yaglarinin hemsirelerin
SAQ toplam puan ortalamalarim etkiledigi saptanmustir.
Bu degisken, hemsirelerin hastaligin olumsuz sonuglarina
iliskin anksiyete diizeylerini etkilemezken, bedensel
belirtilere asir1 duyarhlik ve kaygi boyutu puan
ortalamalarini etkiledigi de belirlenmistir (Tablo 4).
Calismamizda goriilen bu durumun, meslekte deneyim
arttikca anksiyetenin azalmasi
iligkilendirebilecegi ~ soylenebilir.  Bir
hastanesinde gorevli hemsirelerin saghkh yasam bigimi
davranislar ve saglik kaygis1 diizeyleri isimli ¢alismada
ise, yasin anksiyete diizeyini etkilemedigi goriilmiistiir
(Simsekoglu ve ark., 2016, Chen ve ark., 2020; Zhang ve
ark., 2020; Liu ve ark.,, 2020). Yapilan farkli ¢calismalarda,
Covid-19’lu hastayla ¢alisan 40-46 yas arasi hemsirelerin
anksiyetelerinin diger yas gruplarina gore daha yiiksek
oldugu belirlenmistir (Cebeci ve ark. 2021; Li ve ark,
2020). Taylor'un 2004 yilinda yapmis oldugu calismada
ise geng¢ bireylerin saglik anksiyetesinin daha yiiksek

durumuyla
universite
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oldugu saptanmistir (Taylor, 2004). Yapilan bagka
calismalarda ise, hastalarin  anksiyete
ortalamalarini artirdifi saptanmistir. (Yilmaz ve ark,
2018; Bozkurt ve ark.2014; Janzen-Claude ve ark., 2014;
Pappa ve ark, 2020; Zhang ve ark, 2020; Zhu ve ark,
2020; Lai ve ark, 2020). Bu calismalarin aksine,
hemsirelerin kaygi durumuna bakildigi bir ¢alismada,

cinsiyetin

bizim c¢alismamizda oldugu gibi cinsiyetin sonucu
degistirmedigi goriilmistiir (Ozdemir, 2014; Chen ve ark.,
2020; Zhang ve ark,, 2020; Liu ve ark., 2020).
Calismamiza katilan hemsirelerin, gelir durumunun
SAO toplam puan ortalamalarini ve alt boyutlarini
etkiledigi saptanmistir (Tablo 5). Hemsirelerle yapilan
baska bir calismada da geliri giderine denk olan
hemsirelerin stres yonetiminin daha yiiksek oldugu
belirlenmistir (Simsekoglu ve ark., 2016). Cevizci ve
Miezzin’in yaptig1 ¢alismada, gelir durumunun saghk
¢alisanlarinin psikolojisini 6nemli diizeyde -etkiledigi
saptanmistir (Cevizci ve Miiezzin, 2019). Aliogullarinin
yapmis oldugu ¢alismada ise, bu ¢alismalarin aksine gelir
durumunun anksiyete algillama diizeyini etkilemedigi
belirlenmistir (Aliogullari, 2021; Chen ve ark., 2020 ).
Yapilan ¢alismalarda da gorildigi gibi, ekonomik
durumun diisiik olmasi da bir stres faktorii olabildiginden
gelir gider dengesinin diisiik olmasinin stresle bas etme
durumunu da olumsuz etkileyebilecegi soylenebilir.
Saglik kaygisi kavrami, bireyin ciddi bir hastaliga
yakalanma korkusu olarak ifade edilebilir. Hemsireler,
onemli ve oOliimle miicadele eden hastalarla birebir
calistiklar1 icin saghk kaygilari yiiksek olabilmektedir
(Karapigak ve ark., 2012). Calismaya katilan personellerin,
pandemi siirecinde panik ve anksiyete hissetmelerinin
SAO toplam puan ortalamasim etkiledigi goriilmistiir
(Tablo 6). Yapilan bagka bir ¢alismada 6liimciil hastayla
sik karsilasan ve 6liim deneyimini fazla yasayan saglik
personellerinin  kaygilarinin daha yliksek oldugu
saptanmustir (inci ve Oz, 2012). Simsekoglu’nun yaptigi
calismada ise yliksek derecede hastalanma korkusunun
hemsirelerin is hayatini olumsuz sekilde etkiledigi
belirtilmistir (Simsekoglu ve ark., 2016). Yiiksek riskli
birimlerde yatmakta olan Covid 19 hastalarina bakim
veren hemsirelerle yapilan c¢alismada anksiyetenin
yliksek oldugu saptanmistir(Liu ve ark. 2020; Lu ve ark,,
2020). Literatiire bakildiginda, hemsirelerin kendilerini
6liime daha yakin hissettikleri birimlerde ve siireclerde
anksiyete ve kaygilarinin diger birimlerde c¢alisan
hemsirelere oranla daha yiiksek oldugu ve bdyle
hastalarla calismanin hemsireleri daha fazla etkiledigi
soylenebilir(Sakaoglu ve ark., 2020).
Sonug
Hemsirelerin pandemi siirecindeki saglik anksiyete
diizeylerini belirlemek amaciyla yapilan bu calisma
sonucunda, anksiyetelerinin yiliksek, saglikla ilgili asir1
duyarlilik ve kaygilarinin diisiik oldugu saptanmistir
(Tablo 3). Arastirmamizda yasin, gelir durumunun ve
hastalik duygunun saghk
anksiyetesini etkiledigi goriilmiistiir. Daha 6nce yapilan
calismalarin daha ¢ok yataga bagimh hastalarla ¢alisan

siirecindeki  hissedilen

hemsirelerin saglik anksiyetesi diizeylerini belirlemeye
yonelik oldugu goriiliirken, Covid-19
siirecinde hemsirelerin  anksiyetelerini ele alan
calismalar1 destekler niteliktedir. Elde
sonuclarin, daha biiyliik 6rneklemlerde ve daha farkh

calismamiz

edilen bu

boyutlar  eklenerek

diisiiniilmektedir.

calisilmasina 151k
Ayrica anksiyeteye
durumlarin tesbiti icin nitel ¢alismalarin da yapilmasi
onerilmektedir. Bu sonuglar, hemsirelerin Covid-19 gibi
onemli hastaliklarda yasadiklar1 kaygilara karsi daha
duyarl olunmasi konusunda da katki saglayabilir.

tutacagi
sebep olan

Katki Oram Beyani

EG, arastirmayi planladi, verileri topladi ve makaleyi
yazdi. FGC, veri topladi ve makaleyi diizenledi, YT
analizleri yapt1 ve yorumladi.

Catisma Beyani
Yazarlar bu c¢alismada higbir ¢ikar iliskisi olmadigini
beyan etmektedirler.

Destek ve Tesekkiir Beyami
Calismanin yapilmasina katki saglayan hemsirelere
tesekkiir ederiz.

Etik Onay/Hasta Onami

Aragtirma yapilmadan énce Agri ibrahim Cegen
Universitesi Etik Kurulu'ndan izin alimmstir (24.06.2020
tarih ve 95531838-050.99 sayili). Helsinki Bildirgesinin
ilkeleri dogrultusunda, katihimcilara arastirma hakkinda
bilgi verildi ve calismaya katilmak isteyen hemsirelere
calismanin amaci agiklanarak onamlar1 alindi. Ayrica
calismada kullanilan 6lgek i¢in 6l¢ek sahibinden yazili izin
alind.
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1. Introduction

COVID-19 and physical activity there are many studies in
the literature. Studies demonstrated a change in physical
activity, sleep quality, depression, and life satisfaction of
university students during the COVID-19 pandemic
process (Roma et al, 2020; Gencalp, 2020; Ciddi and
Yazgan, 2020). Therefore, it is of paramount importance
to monitor how the social isolation relating to COVID-19
has affected physical activity, sleep quality, psychological
distress levels, and life satisfaction in the university
student population. However, our social and behavioral
strategies are closely related to our self-awareness
(Diener and Wallbom, 1976).

In a study investigating the level of physical activity in
university students during the COVID-19 process, it was
found that the level of physical activity decreased and the
general tendency to physical inactivity
accordingly (Karuc et al, 2020). When we looked at
another study conducted during the pandemic process,
the researchers examined the relationship between the
level of physical activity and quality of life in-home
quarantine. They emphasized that during the quarantine
process, healthy people had a low level of physical

increased

activity and this affected the health-related quality of life,
physical function, pain, and general health perception
(Tural, 2020). However, no long-term follow-up studies
that monitor physical activity and explain its effects were
found in the literature.

Previous research has discovered that acute infectious
diseases, such as SARS, can induce anxiety, depression,
and stress in both survivors and non-infected individuals
(Hawryluck et al, 2004). Traumatic events like the
COVID-19 outbreak can cause psychological distress and
anxiety symptoms, which can affect sleep quality (Brooks
et al,, 2020). A recent study by the European of Cognitive
Behavioural Therapy for Insomnia (CBT-I) Academy on
sleep issues during home confinement due to the COVID-
19 outbreak based on sleep and insomnia. Cellini et al.
looked at improvements in sleep patterns, sense of time,
and usage of electronic devices in 1310 young adults
(workers and university students) and discovered that
digital media use increased in the evenings before
bedtime. Furthermore, they discovered that people went
to bed and woke up later, spent more time in bed, and
had worse sleep quality (Marelli et al.,, 2021).

The life satisfaction of the individuals was evaluated in
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the study aiming to evaluate the health and well-being of
the individuals on 369 adult individuals within a month
after the pandemic started. The results of the study
generally suggested that the lives of the individuals were
severely interrupted and the violence of COVID-19, the
chronic illness and exercise habits of the individuals in
the city where the individuals live affect their life
satisfaction (Zhang et al,, 2020). Another research on life
in the elderly found that the youth
population had lower well-being and life satisfaction than
adults and the elderly. While there is research in the
literature on the life satisfaction of young and old people
in the COVID-19 process, there is none on the long-term
effects of this process (Bidzan-Bluma et al., 2020).

The purposes of our study:

1) Investigation of the physical activity, sleep quality,
depression, and life satisfaction of university
students as a result of long-term follow-up in the
COVID-19 process.

2) Follow-up of physical and cognitive parameters

satisfaction

determined from the eyes of the student in one
year.

2. Materials and Methods

2.1. Study Design

This study is a prospective and longitudinal study (one
year follow-up) of descriptive-analytic and survey-based
study. All participants were properly informed about the
study. All measurements were completed on the online
platform. The evaluations were administered by authors
who are physiotherapists.

2.2. Participants

All participants were students in Hasan Kalyoncu
University, Faculty of Health Sciences, and Department of
Physiotherapy and Rehabilitation in Gaziantep. This is a
one-year longitudinal study of investigation to pandemic
process in university students. The first evaluation was
conducted between April to July 2020. Participants have
applied the same questionnaires in the current study
between April to July 2021 as a second evaluation. The
questionnaires to be applied to the participants were
prepared on the "Google Form". An online questionnaire
link was sent to participants via social networks.
Participants were eligible for the study if they (a) were
from 18 to 30 years of age, and (b) had no previous
history of depression. Participants who underwent had a
positive diagnosis of COVID-19 and contacted people
with COVID-19 were excluded from the study. The risk
status of the students was checked by the Life Fits into
Home application.

Students were invited to participate in the study in 3
different periods. Students were asked to be included
voluntarily in the study. The participants were motivated
as they have an important contribution to the
development of the pandemic process.

2.3. Evaluation Methods

The demographic characteristics including age, gender,
height, weight were recorded. Patients completed

instruments.  All
participants completed standard instruments included
physical activity (International Physical Activity
Questionnaire-Short Form IPAQ-SF), sleep quality
(Pittsburgh Sleep Quality Index-PSQI), depression (Beck
Depression Inventory-BDI), and life
(Satisfaction with Life Scale-SWLS) questionnaires.

The IPAQ-SF has been recommended as a cost-effective
method to assess physical activity for the last 7 day's
report (Lee et al, 2011). The Turkish version was done
by Savci et al. (2006). The PSQI is a self-rating
questionnaire resulting in a global score between 0 and
21 higher scores indicating worse sleep quality
(Mollayeva et al, 2016). The Turkish reliability and
validity are completed by Agargiin et al. (1996). The BDI
is a 21-item self-reporting inventory for evaluating
depression in normal and psychiatric populations
(Jackson Koku, 2016). The Turkish validity and reliability
studies of the questionnaire were completed by Hisli
(1988). The SWLS is a well-known and well-used
instrument of the cognitive-judgmental component of
subjective well-being. The coefficients alpha of SWLS has
ranged from 0.79 to 0.89 (Lorenzo-Seva et al,, 2019). The
Turkish version was done by Civitci (2007).

There were 14 questions asked by the student with the

standard and non-standardized

satisfaction

It was used as the
guideline for this study designed to collect data on the
views about the pandemic process on physiotherapy
Data were obtained by a questionnaire,
prepared by the researchers (they have 5-10-35 years of
experience in physiotherapy and rehabilitation)
according to the literature. The questionnaire was edited
and confirmed by a professional department in terms of
terminology and expression. The Likert-type scale, which

non-standardized instrument.

students.

is used to evaluate students' self-awareness during their
daily life activities during the COVID-19 period, consists
of 14 questions (1 strongly disagree 5 completely agree)
as [ completely agree, agree, have no idea, disagree, and
strongly disagree. It was optional for students to write
their identity for the reliability of the feedback (Dinler et
al., 2020).

2.4. Statistical Analysis

Statistical analysis was performed using Statistical
Package for Social Sciences (SPSS Version 22, Armonk,
NY: IBM Corp.). The variables were investigated by visual
(histograms, probability plots) and analytical methods
(Shapiro-Wilk test) to determine whether they were
normally distributed. Descriptive statistics
calculated for all variables, and the data were shown as
mean #* standard deviation (X+SD), median (minimum-

were

maximum), frequencies, and percentages. Demographic
data of students were compared using an independent
sample test and expressed a 95% confidence interval
(CI). Since data (depression, physical activity, and sleep
quality) were analyzed Wilcoxon test. In case of a
significant difference, pairwise comparisons were carried
out using the post-hoc Wilcoxon test. The significance
level was accepted P < 0.05.
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3. Results

A total of 200 (133 females, 67 male)
voluntarily participated in the study in 2020. This
longitudinal study (one-year follow-up) includes 146
university students (98 females and 48 males); the mean
age was 22.49 + 1.88 years and the mean Body Mass
Index (BMI) was 22.91 + 3.71 kg/mZ2. 96 (65.8 %) of the
students in the participant did not smoke. Students were
called into the study in 3 different periods. In the first
call, 92 (63 %) students, in the second call 36 (25 %)
students, and in the last call 18 (12 %) students
completed the online form. The consolidated standards
of reporting trials table depicts student flow throughout
the study (Table 1).

students

students to the Q3 "I started taking more time for myself
during the pandemic." (3.60 + 1.11) and the Q8 "I spent
less time sitting during the pandemic” (2.15 * 1.25) was
found statistically significant (P < 0.05). There was no
difference between the other questions about the
students' self-awareness (P > 0.05) (Table 2).

Table 1. Consolidated standards of reporting trials

1. Assessed for eligibility n=200

n=37 does not return
the calls
n=19 missing data

2. Enrollment

According to the result of the Likert-type scale, which 3. Lost The follow-up n=8

evaluated the views of the students during the pandemic

process; the answers to the Q3 and Q8 were found to be 4. One year follow up n=146

statistically significant. The answers are given by the

Table 2. The questionnaire items and the student's results about pandemic process

Questions Before After WSRT
Min-Max X+SD X+SD zZ )

Q1-My s?eep pattern was disturbed during the 1-5 3.86+1.20 384+1.24 0129 0879
pandemic.
Q2- I spent more time sitting during the pandemic. 1-5 4.43+0.91 4.39+0.96 -0.347 0.729
Q3-1 started'takmg more time for myself during 1-5 3834096 3604111 2,049 0.040*
the pandemic.
Q4-1 beg:fm spending more time with my loved 1-5 3824113 365+1.18 1432 0152
ones during the pandemic.
Q5- I learned new things during the pandemic. 1-5 3.60+1.01 3.62+1.15 -0.163 0.871
Q6-My p'hysical activity level increased during the 1-5 2.38+1.24 26141.23 1655 0.098
pandemic.
Q7-.The time 1 spen.t doing sports increased 1-5 2.59+1.32 2.68+1.26 0715 0.475
during the pandemic.
Q8- I spent less time sitting during the pandemic. 1-5 1.79+1.01 2.15+1.25 -2.810 0.005*
99- I encouraged my f.amily to actively participate 1-5 2774135 2.8241.22 0157 0.875
in home exercises during the pandemic.
Q10.- I enjoyed the time doing exercises with my 1-5 2.90+1.43 3.1241.40 1513 0.130
family at home.
Q11- My pa.rents were enthu51astlclab0ut doing 1-5 268+1.33 2.84+1.35 1308 0191
home exercises during the pandemic.
Q12- I encouraged mylparents to do b.reathlng 1-5 2734144 2774140 -0.153 0.878
exercises at home during the pandemic
Q13.-.I had my parepts to do relaxation exercises 1-5 271+1.38 2.87+1.34 1121 0262
during the pandemic.
Q14-.I had my parents to dg aerobic exercise (e.g. 1-5 2564147 2754130 1325 0.185
dancing, step) at home during the pandemic.

WSRT= Wilcoxon signed rank test, *P < 0.05
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According to the results of our longitudinal study; the
physical activity (International Physical Activity
Questionnaire-IPAQ) levels of the students were similar
at the end of one year (P > 0.05). Considering the sleep
quality (Pittsburg Sleep Quality Index-PSQI), it was
determined that there was a significant increase at the
end of the follow-up period (P < 0.05). Although the
depression (Beck Depression Inventory-BDI) level of the

students was similar to the first data (P > 0.05); Results
were found to decrease in 37 people, increase in 46
people, and similar results in 63 people. It was observed
that the student’s life satisfaction (Satisfaction with Life
Scale- SWLS) was high during the pandemic and the
results were similar at the end of one year (P > 0.05),
(Table 3 and Table 4).

Table 3. The physical activity, sleep quality, depression and life satisfaction results of students.

Before After Wilcoxon signed rank test
Scales

X+SD X+SD z p
IPAQ Total 1561.79+2096.67 1565.15+1264.88 -1.270 0.204
PSQI Total 7.94+3.48 6.82+3.33 -3.002 0.003*
BDI Total 15.47+10.66 16.16+10.48 -1.021 0.307
SWLS Total 25.42+6.87 24.96+7.4 -0.573 0.567

* P <0.005, IPAQ= international physical activity questionnaire, PSQI: Pittsburgh sleep quality index, BDI: Beck

depression inventory, SWLS: satisfaction with life scale.

Table 4. Depression severity outcomes of students according to BDI.

Before After
BDI (severity)
n % n %
Minimal 48 32.9 45 30.8
Mild 38 26 40 27.4
Moderate 46 31.5 43 29.5
Severe 14 9.6 18 12.3
Total 146 100 146 100

4. Discussion

The study is a unique longitudinal study aiming to
examine the level of physical activity, sleep quality,
depression severity, and life satisfaction of university
students in the one-year follow-up of the ongoing
pandemic process. Looking at the results of the study; the
level of physical activity, the severity of depression, and
life satisfaction were found to be similar. In addition, it is
among the results that sleep quality increases. At the end
of 1 year, it was observed that the time students allocated
for themselves decreased and the sitting time increased.
COVID-19 pandemic, which has affected the whole world,
has affected university students significantly due to
isolation periods, decreased social communication, and
changes in the education system.

Even if various evaluation studies have been carried out
in university students since the beginning of the
pandemic period, there are few long-term follow-up

studies because the process is new.

Although there are various investigate studies conducted
on university students before, the aim of this study is to a
result of long-term follow-up during the COVID-19
process.

Our study aimed to investigate awareness, the physical
activity level, sleep quality, depression severity, and life
satisfaction of university students as a result of 1-year
follow-up in the COVID-19 process. In addition, the
change in physical and cognitive parameters over 1 year
was observed.

Since the pandemic and the new normalization process,
which has an impact all over the world, has not been
experienced before, there is no measurement tool for the
evaluation of this period. Our study makes a significant
contribution to the literature with this aspect. With the
semi-structured scale developed, university students’
level of self-awareness about physical activity level and
sleep quality was revealed.
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Studies on coping techniques with COVID-19 highlight
the importance of home exercises. World Health
Organization (WHO) recommends at least 150 minutes of
exercise a week, preferably at a moderate- and high-
intensity (Ferreira etal., 2018; WHO, 2010).

In a 2-month follow-up study conducted during the
pandemic period, it revealed that the physical activity
level of individuals decreased with restrictions
(Martinez-de-Quel et al., 2021). Again, in a 10-day follow-
up study on the lifestyle of young adults during the
pandemic period, physical activity levels were found to
decrease (Zheng et al., 2021). In our study, however, the
level of physical activity was similar as a result of 1-year
follow-up. The reason for this may be the determination
of various normalization steps within 1 year and the
exercise awareness of the individuals participating in the
study due to being physiotherapy and rehabilitation
students. Given the results and the importance of
physical activity, a personalized exercise program can be
created by physiotherapists, and individuals can learn
their exercises and continue under the supervision of the
physiotherapist. We believe that this is very important to
maintain public health.

In a 1-month follow-up study evaluating the sleep quality
of mothers and children in the literature, a significant
decrease in sleep quality was found in mothers and
children (Martinez-de-Quel et al, 2021). According to
preliminary data from another ongoing study, individuals
' sleep quality was compared in lockdown and post-
lockdown processes during the pandemic period.
' sleep latency after lockdown decreased
sleep efficiency and the use of medical support for sleep
transition. Sleep quality has improved (Alfonsi et al,
2021). In our study, it was also observed that the quality

Individuals

of sleep of individuals increased during long follow-up.
This may be due to the reduction of panic and anxiety at
the beginning of the pandemic in the process, getting
used to the new regulations.

In a study conducted in China at the beginning of the
pandemic, the depression and anxiety of university
students were evaluated before and after the 2-week
isolation due to the pandemic. As a result, it was found
that there was an increase in the depression and anxiety
levels of the students after the isolation (Li et al., 2020).
In our 1-year follow-up study, no significant change was
observed in the depression levels of the students
compared to 1 year ago. But depression decreased in 37
of the people involved in the study, increased in 46, and
did not change in 63 people. This distribution suggested
that individuals were affected by the process differently.
At the same time, some of the participating students have
graduated and some are preparing for graduation. In this
case, it may have affected the students in terms of
economic anxiety and business life.

Many studies conducted during the COVID-19 outbreak
have shown that exercise also increases life satisfaction
(Zhang et al, 2020). It has been demonstrated that
increased exercise time during the day increases life

satisfaction (Zhang et al, 2020). In our study, when the
exercise patterns, exercise awareness, exercise levels,
and life satisfaction of the students were examined, it
was seen that life satisfaction increased as they devoted
more time to exercise. Once again, this indicates that
long-term adherence to personalized exercise programs
is important these days when there are various
restrictions due to COVID-19. No change in life
satisfaction was observed as a result of 1-year follow-up.
This is consistent with the fact that the level of
depression, one of the factors affecting life satisfaction,
did not change.

In the studies that included the students, questionnaires
that can be scored with a Likert scale are frequently
preferred (Croasmun and Ostrom, 2011). In our study,
the effects of the pandemic process were evaluated with
the semi-structure 5-Likert scale with non-standard
instruments.

The awareness survey found that the students did not
show any significant change in the other questions except
Q3 and Q8 during the follow-up period. In addition, Q3
(during the pandemic, I began to devote more time to
myself) increased. It found that students spare more time
for themselves in this period. This may be due to the
increased time spent at home.

In Q8, which asked about the sitting time of students, a
change was observed as a result of follow-up. According
to the results of students 1 year ago, the sitting time
decreased. This is also in line with the increase in the
time allocated to it taken in Q3. This may be due to
increased normalization in this process.

In our study, it was found that as a result of 1-year
follow-up, students ' physical activity, depression, and life
satisfaction did not change, but their sleep quality
increased. It found that students devote more time to
themselves and their sitting time decreases.

The individual exercise programs support increased self-
awareness in students. Individual exercise programs will
be especially important social isolation continues and, on
the days, when students continue their education by
distance education/online.

In addition to all these, the effects of the pandemic are
decreasing thanks to the increase in vaccination all over
the world. We think that there will be more improvement
in the parameters we are investigating due to the
pandemic in a longer period. Also, this process reminded
people once again of the importance of health and
physical activity. In line with this, individuals need to
make exercise programs prepared by a physiotherapist a
habit to protect and maintain health.

The main limitation of the study is, the unique source of
university dependent on only one
department.

students is

5. Conclusion

This longitudinal study indicates that free time at the
home of students was increased in the lockdown period
due to COVID-19. However, they stated that they did not
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spend quality time. While the time spent in sleep and
sleep quality increased, the parameters of physical
activity, depression, and life satisfaction did not change
at the end of one year. It is recommended to increase the
physical activity level of young individuals and to
improve the conditions that predispose them to
depression, together with ensuring social development
and healthy aging. We think that supporting the young
population with individual exercise programs will reduce
the negative effects of the COVID-19 pandemia.

The findings of the current study will hopefully
contribute to the literature and improvement of public
health in a time of pandemic in which individuals spend
longer time at home, go through a multitude of emotional
changes, the education model changed (e-learning, online
and distance education) and experience reduced physical
activity.
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ROTAVIRUS KONULU YAYINLARA GLOBAL BAKIS
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Ozet: Rotavirus enfeksiyonu bes yas alt1 cocuklar basta olmak tizere Diinya genelinde viral gastroenteritin en 6nemli etyolojik nedenidir.
Ozellikle gelismekte olan iilkelerde énemli bir halk sagligi sorunudur. Bu ¢alismada amag, Rotavirus konusunda yayilanmis bilimsel
yaymnlarin c¢iktilarini alarak, bu konudaki gelismeleri degerlendirmektir. Arastirma verilerini toplama i¢in 2021 yilinin sonuna kadar
olan zaman diliminde Thomson Reuters'in Web of Science (WoS) Core Collection veritabaninda Rotavirus enfeksiyonu konusunda
yaymlanmis olan tiim aragtirma makaleleri ingilizce dilinde “(rotavirus* OR “rota virus*” OR “rota infection*” OR (rota AND diarrhea*))”
kelimeleri ile incelendi. Bulunan sonuglar nicel ve nitel agilardan analiz edildi. Yaynlar, toplam atif sayisi, yayin tarihi, yayinlandiklar
tilke veya kurum agisindan analiz edildi. 7869 aragtirma makalesine ulagildu. ilk yayinlar 1975 yilinda yayilanmigti. 2000 yilindan beri
makale sayisi yilda 200’in altina hi¢ diismemisti. Amerika Birlesik Devletleri'nden Umesh Parashar (Amerikan Hastalik Kontrol ve
Onleme Merkezleri (CDC)) Rotaviriis konusunda en fazla sayida (n=258) makalesi bulunan yazar idi. ABD (%33,829) makale ile ilk sirada
yer almakta idi. Hindistan 4. sirada idi. Gliney Afrika 193 yayinla 12. sirada yer alirken, Gana ve Kenya 27. ve 28. siralarda idi. Rotaviriis
konusunda en fazla makalesi bulunan kurum ABD Hastalik Onleme Merkezleri idi (%8,184). Amerika Birlesik Devletleri Saglik Bakanhig
Insan Hizmetleri (%14,055) basta olmak iizere, ilk siralarda yer alan finansal destek kurumlar1 agirhkli olarak ABD menseili idi.
Rotaviris konulu makaleler giincel trendler arasindadir. Makale sayilar ve atif sayilari yillar iginde artmistir. Hindistan kokenli yayinlar
artma egilimindedir. Gelismekte olan Rotaviriis enfeksiyonunun sik goriildiigii yerlerdeki bilimsel arastirmalarin tesvik edilmesi
gerekmektedir.

Anahtar kelimeler: Rotaviriis, ishal, Gastroenterit, Bibliyometrik analiz

Global Overview of Rotavirus Publications

Abstract: Rotavirus infection is the most important etiological cause of viral gastroenteritis worldwide, especially in children under the
age of five. It is an important public health problem, especially in developing countries. The aim of this study is to evaluate the
developments in this subject by taking the printouts of scientific publications published on Rotavirus. For data collection, all research
articles published on Rotavirus infection in Thomson Reuters' Web of Science (WoS) Core Collection database until the end of 2021
published in English language“(rotavirus* OR “rota virus*” OR “”. route infection*” OR (route AND diarrhea*))” reviewed. The results
were analyzed in terms of both quantitative and qualitative aspects. The publications were analyzed in terms of the total number of
citations, publication date, country or institution where they were published. 7869 research articles were found. The first publications
were published in 1975. Since 2000, the number of articles has never dropped below 200 per year. Umesh Parashar (American Centers
for Disease Control and Prevention (CDC)) from the United States was the author with the largest number of articles (n=258) on
Rotavirus. The USA (33.829%) was in the first place with articles. India was in 4th place. South Africa ranked 12th with 193 posts, while
Ghana and Kenya were ranked 27th and 28th. The institution with the highest number of articles on rotavirus was the US Centers for
Disease Prevention (8.184%). The financial support institutions, especially the United States Department of Health's Human Services
(14.055%), were predominantly from the USA. Articles on Rotavirus are among the current trends. The number of articles and citations
has increased over the years. Publications originating from India tend to increase. Scientific research in areas where developing
Rotavirus infection is common needs to be encouraged.
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1. Giris 2009; Bernstein, 2009; Todd ve ark., 2010). Diinya'nin
Rotaviriis, Reoviridae ailesine ait zarfsiz, iic katmanh bir ~ farkli yerlerinde hakim olan genotipler farklilik gosterir
kapside ve parc¢ali bir RNA genomuna sahip virtislerdir (Todd ve ark, 2010). En yaygmn tiirii Rotaviriis A olup,
(URL 1; URL 2). Rotaviriis, bir elektron mikroskobu ile rotaviriis enfeksiyonlarinda hakim alt tiirdiir ( %90'indan
bakildiginda tekerlek benzeri bir goriiniime sahiptir. fazlasinda) ve global olarak ozelikle 5 yas alti cocukluk
Rotaviriis adi, "tekerlek” anlamina gelen Latince rota ¢ag1 ishallerinde o6nde gelen nedenidir. Tim viral

kelimesinden tiiretilmistir (URL 2). Bilinen 9 tiirii (A, B, C, nedenlerin %30-40'1m1 olusturdugu tahmin edilmektedir

D,F, G, H,1ve]) olan bu viriisiin 5 genotipi (G1-4, G9) tiim (Bernstein, 2009; Cayci ve ark.,, 2017; Alkan ve ark., 2022).
rotaviriis suslarinin %88,2'sini olusturur (Liu ve ark, Hastalik daha hafif olma egiliminde olsa da yetiskinler de
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rotaviriis enfeksiyonu gecirebilir. Immiinstipresiflerde ve
cocuk servislerinde salginlara neden olabilir (Alkan ve
ark., 2022).

Rotaviriis hastaligl, 3-8 giin boyunca kusma ve sulu ishal
ile karakterizedir. Ates ve karin agrisi da yaygindir. Ek
semptomlar arasinda istahsizlik ve dehidratasyon
bulunur (URL 1; URL 2). Cevre sartlarina olduke¢a direngli
olan bu virisiin birincil bulasma yolu, genellikle insanlar
arasinda dogrudan temas yoluyla fekal-oral yoldur. Viriis
cevrede stabil oldugu i¢in bulagma, kontamine su veya
yiyeceklerin yutulmasi ve kontamine yiizeyler veya
nesnelerle temas yoluyla da gerceklesebilir. Amerika
Birlesik Devletleri'nde (ABD) ve iliman iklime sahip diger
tilkelerde, hastalik Ocak-Haziran aylar1 arasinda yillik
salginlar meydana gelir (URL 2).

Ulkemizde 6zellikle hastane kékenli salginlarin Ekim
ayinda basladig), Kasim ve Aralik aylarinda pik yaptigi ve
insidansin Temmuz ayinda minimum seviyeye distiigi
bildirilmistir (Barutgu ve Barutgu, 2020; URL 2). Saghkh
kisilerde rotaviriis hastalifi kendi kendini sinirlar ve
birkag  giin (URL 2). Ancak
imminsiipresiflerde ve ¢ocuklarda ciddi klinik tablolara
neden olabilir (Alkan ve ark., 2022). Tedavi spesifik
degildir ve dehidratasyonu 6nlemek icin dncelikle oral
rehidratasyon tedavisinden olusur (URL 2).

sadece slirer

Rotaviriis gelismis ve gelismekte olan tlkelerde her yil
100 milyondan fazla acil servise ve poliklinik bagvurusuna
yol agar (Yanik Yal¢in ve ark., 2016). Bu hastaliga karsi
gelistirilmis asilar bulunsa da tlkemizde zorunlu asi
degildir (Alkan ve ark, 2022). ABD'nde, 2000'lerde
rotaviriis asilama programinin baslatilmistir (URL 1; URL
2). Ancak yine de ozellikle gelismekte olan iilkelerde
onemli bir halk saglig1 problemi olmaya devam etmektedir
(URL 2).

Bu bibliyometrik analiz ¢alismasinda amag, Rotavirus
konusunda yayinlanmis bilimsel yayinlarin ¢iktilarini
alarak, bu konudaki gelismeleri degerlendirmektir.

2. Materyal ve Yontem

Arastirma verilerini toplama i¢in 2021 yilinin sonuna
kadar olan zaman diliminde Thomson Reuters'in Web of
Science (WoS) Core Collection veritabaninda Rotavirus
enfeksiyonu konusunda yayinlanmis olan tiim arastirma
makaleleri Ingilizce dilinde “(rotavirus* OR “rota virus*”
OR “rota infection*” OR (rota AND diarrhea*))” arama
terimleriile incelendi. “Rotaviriis” ile ilgili yalnizca orijinal
arastirmalar1 kapsamak i¢in, “makale” belge tiirii filtresi
uyguland1 ve mektuplar veya toplant1 6zetleri gibi diger
belge tiirleri arama disinda birakildi. 2022 yili heniiz
tamamlanmadigi i¢in ¢alismanin disinda birakild.
Bulunan sonuglar nicel ve nitel agilardan analiz edildi,
diinya c¢apindaki arastirma cabalarinin farkhliklarini
gostermek icin bibliyometrik yontemler ve haritalama
teknigi yardimiyla gorsellestirildi. Yayinlar, toplam atif
sayisl, yayin tarihi, yayinlandiklan ilke veya kurum
acisindan analiz edildi. Bulgular tablolar kullanilarak
frekans ve ylizde analizleri ile gosterildi. Ayrica atif analizi
icin Vos Viewer programi (https://www.dimensions.ai/)
kullanilarak en fazla makale yayinlanan dergilerdeki
yazilarin atif ve co-authorship analizleri yapildi.

3. Bulgular

ik tarama sonucunda 10751 yayina ulasildi. Orneklem
olarak arastirma makaleleri segildiginden “makale” belge
tliri filtresi uygulandiktan sonra 7869 arastirma makalesi
oldugu saptand. ilk yayinlar 1975 yiinda yayinlanmisti.
2000 yilindan beri makale sayis1 yilda 200’iin altina hi¢
dismemisti (Sekil 1). 17 farkli dilde makale yayinlanmis
olup, Ingilizce (n=7433; %94,459) hakim yayin dili idi.
3651 (%46,397) makale acik erisim olarak yayinlanmisti.
112 farkh bilim alaninda makale yayinlanmis olup
Rotaviriis konulu makaleler, Viroloji (n=1993; %7,869),
immunoloji (n=1652; %20,994), infeksiyon Hastaliklari
(n=1375; %17,474), Mikrobiyoloji (n=1298; %16,495) ve
Pediyatri (n=960; %12,2) bilim dallar1 tarafindan
uretilmis idi.

Sekil 1. Son 25 yilda yayinlanan makalelerin sayisal dagilimi.
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Rotaviriis konulu makaleler 173 farkh

yaymlanmisti. ABD (n=2662;
sirada yer almakta idi. Tiirkiye 129 yayinla 22. sirada idi.
Giiney Afrika 193 yayinla 12.sirada yer alirken, Gana ve
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: lll
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ilkeden
%33,829) makale ile ilk

Ingiltere Hindistan Avustralya Brezilya

Kenya 27. ve 28. siralarda idi. Diger Afrika tlkeleri ise

oldukea gerilerde yer almakta olup, sinirli sayida makale

vardi (Sekil 2).

330

Fransa

M yayin sayis|

Sekil 2. Rotaviriis konulu makaleler konusunda en tiretken ilk 10 iilke.

Amerika Birlesik Devletleri'nden Umesh Parashar
(Amerikan Hastalik Kontrol ve Onleme Merkezleri (CDC))
Rotaviriis konusunda en fazla sayida (n=258) makalesi
bulunan yazar idi. Rotaviriis konusunda en fazla makalesi
bulunan kurum ABD Hastalik Onleme Merkezleri idi
(n=644; %8,184) (Tablo 1).

Tablo 1. Rotaviriis konusunda en fazla makalesi bulunan
kurumlar

Kurum n %

Hastalik Kontrol Onleme

Merkezleri ABD 644 8184
Ulusal Saglik Enstitiileri ABD 333 4,232
Baylor Tip Koleji 246 3,126
Stanford Universitesi 183 2,326
Melbourne Universitesi 159 2,021
Diinya Saghk Orgiitii 159 2,021
Royal Cocuk Hastanesi Melbourne 155 1,970
Glaxosmithkline 154 1,957
Johns Hopkins Universitesi 154 1,957

Dort yiiz seksen bir farkli yayinevinde Rotavirus konulu
makaleler yayinlanmisti. En fazla sayida yayin ise Elsevier
yayinevinde yayinlanmisti (Tablo 2).

Rotaviriis konulu makalelerin WOS indeksinde taranan alt
kategorilere gore incelemesinde, en fazla oranda Science
Citation Index Expanded (SCI-EXPANDED) (%95,743)
indeksinde taranan dergilerde yayinlandigl saptandi
(Tablo 3).

312

italya

277

Belcika

Tablo 2. Rotaviriis konusunda en fazla makalesi bulunan

yayinevleri
Yayinevi n %
Elsevier 1841 23,396
American Society for
Microbiology (Amer Soc 865 10,993
Microbiology)
Springer Nature 788 10,014
Wiley 563 7,155
Lippincott Williams & Wilkins 358 4,549
Oxford Univ Press 338 4,295
Taylor & Francis 225 2,859
Public Library Science 160 2,033
Microbiology Soc 125 1,589
Univ Chicago Press 103 1,309

Tablo 3. Web of Science

indeksinde taranan alt
kategorilere gore makale sayilarinin dagilimi

Web of Science Indeksi n %
Science Citation Index 7534 95743
Expanded (SCI-EXPANDED) ’
E ing S Citation Ind

merging Sources Citation Index 275 3.495
(ESCI)
Conferenge Proceedings Citation 176 2237
Index - Science (CPCI-S)
Soci . o

ocial Sciences Citation Index 144 1830
(sscn
Book Citation Index - Science

30 0,381

(BKCI-S)
Index Chemicus (IC) 9 0,114
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Bes yiizden fazla finansal destek saglayan kurum vardi.
Amerika Birlesik Devletleri Saglk Bakanligi Insan
Hizmetleri (n=1106; %14,055) basta olmak iizere, ilk
siralarda yer alan finansal destek kurumlari agirlikh
olarak ABD mengeili idi (Tablo 4). Rotaviriis konusunda
en fazla makale yayinlayan dergi Vaccine dergisi idi
(n=488; %6,202) (Tablo 5).

Tablo 4. En fazla finansal destek saglayan kurumlar

Fon Saglayicilar n %
United States D t t of
nited States epar_meno 1106 14,055
Health Human Services
ional Insti f Health
N:atlona nstitutes Of Healt 967 12,289
Nih (ABD)
Nih National Institute Of
Allergy Infectious Diseases 648 8,235
Niaid
Nih National Institute Of
Diabetes Digestive Kidney 260 3,304
Diseases Niddk
Glaxosmithkline 225 2,859
European Commission 183 2,326
Bill Melinda Gates Foundation 144 1,830
Ministry Of Education Culture
Sports Science and Technology 129 1,639
Japan Mext
Centers For Disease Control
. 127 1,614
Prevention (ABD)
National Natural Science 122 1550

Foundation of China NSFC

Tablo 5. Rotaviriis konusunda en fazla makale yayinlayan
dergiler

Dergi Adi n %

Vaccine 488 6.202
Journal of Virology 436 5.541
Journal of Clinical Microbiology =~ 295 3.749
Journal of Medical Virology 291 3.698
foelii:s;:ic Infectious Disease 267 3393
Journal of Infectious Diseases 264 3.355
Archives of Virology 225 2.859
Virology 198 2.516
Journal of General Virology 193 2.453
g:/fjlcl;c;);ln Genetics and 154 1.957

Rotavirus konulu makaleler 223707 atif almisti. 110505
atif ise kendine atiflar ¢ikarildiginda alinan atif sayisi idi.
Yayin basina ortalama atif sayisi: 28,43 idi. H indeksi: 153
idi. Yillara gore atif sayis1 artmisti (Sekil 3, 4 ve 5).

4. Tartisma ve Sonug¢

Rotaviriis kaynakl gastroenteritler 5 yas alt1 ¢ocuklarda
hastane yatislarinin  %36-40’indan sorumlu oldugu
bildirilmektedir (Pérez-Ortin ve ark., 2019). Diinyadaki
tlim c¢ocuklarin bes yasina gelene kadar en az bir kez
Rotaviriis ile enfekte oldugu tahmin edilmektedir. Hatta
birden fazla kere Rotaviriis enfeksiyonu gelisebilecegi
bilinmektedir (Alkan ve ark, 2022). Bu enfeksiyon
etkenine bagh as1 uygulamalari bulunsa da gelismekte
olan tiilkeler basta olmak tizere halk sagligi problemi
olmaya devam etmektedir (URL 2). Bu durumun bilimsel
yansimasini gozler 6niine serilmesi amaciyla bu ¢alisma
yapildi. Literatiir incelendiginde c¢alisma konusunda
yapilmis benzer tek bir ¢calisma 2016 yilinda yayinlanmis
olarak saptandi (Koster ve ark. 2016). Bu calismada
1900'den 2013'e kadar olan zaman diliminde "Rotaviriis"
konusunda yayinlanmis olan tiim makaleleri yine
calismamizla ayni veritabaninda yapilmisti. Bu g¢alisma
yaklasik 8 yil 6ncesine ait bilgiyi icerdiginden, mevcut
calisma giincel literatiir bilgisi saglamasi agisindan
onemlidir.

Calismada WoS'ta Rotaviriisile ilgili 7869 saptandi. Kdster
ve ark. (2016) 2013’e kadar olan aym veritabanindaki
calismalarinda ise 5906 makaleye rastlanmisti. Ozetle son
9 yilda 2000 civar1 makale yayinlanmis olup, bu konuda
halen simirli sayida makale olmasina ragmen artis
egiliminde oldugu goézlendi. ilk makale 1975'te
yayinlanmis olup, bu alandaki aragtirmalari diger bilimsel
alanlara kiyasla nispeten daha geride kaldig1 ve bu alanin
daha yeni bir alan oldugu sonucuna varmak miimkiindiir.
Yillar icerisinde makale sayilarinda artisin nedeni, "yeni"
virlis ve dogasin1 kesfetmek icin yapilan temel
arastirmalar (epidemiyolojisi, virusun yapisi, asi
calismalar1 gibi) sonucuna baglanabilir. Ayrica Rotaviriis
asilarinin (RotaTeq ve Rotarix asilarinin 2006 ve 2008
yilarinda ABD’de onaylandi) 2000 yilindan sonra
uygulanmaya baslamasi, yayincilik faaliyetinin artmasina
katkida bulunmus olabilir (URL 3).

Calismamizda WOS veritabaninda taranan dergilerin alt
kategorilere gore incelemesinde, en fazla oranda SCI-
EXPANDED (%95,743) dergilerde makale yayinlanmis
olmasi, Rotaviriis konusunun bilimsel énemli bir alan
olmasina bagl olabilir.

Calismamiz sonucunda tip alaninda yayinlanmis diger
bibliyometrik analizlere benzer sekilde hakim yayin
dilinin ingilizce ve yayilar konusunda ilk sirada ABD
oldugu saptandi (Alkan-Ceviker ve ark., 2021; Dindar
Demiray ve ark., 2021; Durgun, 2021; Durgun ve ark,
2021; Kigiik ve ark., 2021; Ozli C, 2021; Akyiiz ve ark.,
2022; Ozli, 2022). Kald1 ki, yaymnlarin en fazla ABD
kaynakl kurumlarda yapilmis olmasi, fon saglayicilarin
siklikla ABD kokenli kurumlar olmasi ve yayinevlerinin de
siklikla ABD’den olmasi gibi konular nedeniyle ABD
tarafindan bu konuya Onem verildigini
niteliktedir.

kanitlar
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Koster ve ark. (2016) yayin siralamasinda ilk sirada ABD,
ardindan Japonya, Fransa, Cin, Almanya ve Hindistan yer
almisti. patojeni
tanimlanmasindan kisa bir siire sonra Hindistan'da da bu
patojen iizerinde calismalar basladig1 bildirilmistir. Ug as1
Hindistan'da ruhsatlandirilmistir ve 06zel
kullanilmaktadir. Hindistan simdiye kadar Rotaviriis ile
ilgili uluslararasi1 epidemiyolojik ve as1 arastirmalarina
ayak uydurdugu ve bu ¢abalarin devam ettigi bildirilmistir
(Kang, 2016). Hindistan’daki Rotavirus arastirmalarini
inceleyen bir ¢alismada (Kang, 2016), Hindistan'in
500’den fazla hakemli dergilerde yayinlanmis calismasi
oldugu bildirilmistir. Mevcut ¢alismada ise Hindistan 523
calisma ile dordiincii siraya yilikselmisti. Bu durum da
Hindistan’'in, t¢ gelismis tilke olan ABD, Japonya ve
ingiltere’den sonra gelismekte olan iilkeler arasinda ilk
sirada yer almasini agiklayabilir.

Koster ve ark. (2016) calismasinda ABD'deki Ulusal Saglik
Enstitiisii (NIH) ile Atlanta'da Saglik ve insan Hizmetleri
Departmani 6nde gelen kurumlar olarak saptanmis olup,

Rotaviriis'iin insan olarak

sektorde

ayrica bu kurumlar arasinda igbirlikleri oldugu da
saptanmistir. Calismamizda ise kurumlar arasindaki
isbirlikleri analiz edilmemisti.

Koster ve ark. (2016) dergi analizinde “Journal of
Virology” 414 Rotavirus ile ilgili makale ile en verimli
dergi idi. Mevcut ¢calismada ise Rotaviriis konusunda en
fazla makale yayinlayan dergi Vaccine dergisi idi (n=488;
%6,202). Vaccine dergisinde yayinlanan Rotaviriis konulu
makale sayisi son 9 yil icinde birinci siraya yiiksekmis
olarak saptandi.

Sonug olarak Rotaviriis konulu makaleler giincel trendler
arasindadir. Makale sayilar1 ve atif sayilar yillar iginde
artmistir. Hindistan kokenli yayinlar artma egilimindedir.
Gelismekte olan Rotaviriis enfeksiyonunun sik goriildiigi
edilmesi

yerlerdeki bilimsel

gerekmektedir.

arastirmalarin  tegvik

Katki Orani Beyam
Tim islemler eserin tek yazari tarafindan yapilmis olup
yazar makaleyi incelemis ve onaylamistir.

Catisma Beyani
Yazar bu calismada higbir c¢ikar iliskisi olmadigini beyan
etmektedirler.

Etik Onay/Hasta Onami
insan ya da hayvan calismasi igermediginden etik kurul
onayina gerek bulunmamaktadir.
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Abstract: Important and compulsory changes in many areas of life, especially the mandatory quarantine that emerged due to the
COVID-19 pandemic, negatively affect the mental health of these individuals. In this study, it is aimed to determine the effect of the
pandemic process on COVID-19 phobia and the psychological well-being of peritoneal dialysis patients. This study was completed with
83 patients. Data were analyzed with Kolmogorov-Smirnov, Mann-Whitney U test, Kruskal-Wallis one-way analysis of variance and
Spearman's rank correlation coefficient. The relational status between the variables was tested by simple linear regression analysis.
Among the participants 54.2% were female, and the mean age was 53.52+15.06. It is seen that the mean score of psychological well-
being of peritoneal dialysis patients is 34.7149.71, and the mean total score of COVID-19 phobia is 61.85+17.73. It was determined that
the 18.9% variance in psychological well-being in peritoneal dialysis patients was due to coronavirus phobia. Social distance and long-
term restrictions and uncertainties brought about by the COVID-19 pandemic process have negatively affected people in terms of
coronavirus phobia and psychological well-being. In this process, early diagnosis of peritoneal dialysis patients with coronavirus

phobia and arranging appropriate psychological interventions are important.
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1. Introduction

In January 2020, the World Health Organization (WHO)
declared the COVID-19 epidemic, a novel coronavirus
disease, as a Public Health Emergency of International
Concern (WHO, 2020). In March 2020, WHO stated that
COVID-19 can be characterized as a pandemic. Many
healthy experience mild to moderate
respiratory illness from contracting the virus and recover
without the need for special treatment. Those with
medical problems such as cancer, chronic respiratory
diseases, diabetes, cardiovascular disease and the elderly
suffer the disease caused by COVID-19 more severely,

individuals

and therefore the risk of death in this group increases
(WHO, 2020). Patients with chronic kidney disease who
have a weak immune system, especially dialysis patients,
constitute a significant majority of chronic diseases. This
majority is likely to be adversely affected by the
symptoms caused by COVID-19. Therefore, individuals in
this group require periodic medical and multidisciplinary
follow-up (Michaels et al., 2020; Deboni et al, 2020;
Yerram et al,, 2019). In addition, it is important to pay
attention to social distance in order to reduce the spread
of COVID-19 in dialysis patients, as in all groups (Deboni

et al, 2020). When routine hospital visits and social
activities are limited in peritoneal dialysis patients, there
are advantages in terms of applying their own care at
home. Even during the quarantine period, peritoneal
dialysis (PD) patients are likely to be at a lower risk of
being affected by the COVID-19 pandemic than
hemodialysis patients who need to go to the dialysis
center two or three times a week, because PD patients
can apply their treatment in the home environment
(Yerram et al,, 2019). However, these patients may face
many challenges, including dialysis supply
restrictions, dialysis safety, difficulty in problem-solving,
reduced social support, social isolation, and vascular
access issues (Yang and Dong, 2020). Patients may have
been psychologically affected by many problems during
the pandemic process. This influence can negatively

chain

affect patients' self-confidence, their treatment, and their
environment. Psychological well-being, which is an
important concept in this respect, is a concept that
includes the evaluations of individuals about having vital
intentions, responsibilities, self-actualization and
establishing appropriate relations with other people. It is

defined as living well and doing good things, and it means
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the same as happiness (Telef et al, 2013). As the
individual's needs are met, the level of psychological
well-being also increases (Dogan et al, 2016). The
COVID-19 pandemic has upended every aspect of life. It is
thought that this situation will be more pronounced in
individuals with chronic diseases, especially in dialysis
patients. It is assumed that important and mandatory
changes in many areas of life, especially the mandatory
quarantine brought by the COVID-19 pandemic process,
disrupt the routines of these patients and pose a threat to
their psychological well-being. As a result of the
literature studies, it has been determined that there are
limited studies on psychological well-being in dialysis
patients during the COVID-19 pandemic process
(Bonenkamp et al, 2021). In this study, it is aimed to
determine the effect of the pandemic process on COVID-
19 phobia and the psychological well-being of peritoneal
dialysis patients.

The research sought answers to the following questions:

1. What are the COVID-19 phobia levels in PD patients
during the pandemic period?

2. What is the psychological well-being of PD patients
during the pandemic period?

3. Is there a relationship between COVID-19 phobia and
the psychological well-being of PD patients?

4. Do descriptive characteristics of PD patients have an
effect on COVID 19 phobia and psychological well-
being?

5. Does psychological well-being have an effect on
COVID 19 phobia?

2. Materials and Methods

2.1. Type of the Research

The research was conducted as a descriptive study to
determine the interaction between COVID 19 phobia and
the psychological well-being of peritoneal dialysis
patients during the pandemic process.

2.2. Location and Characteristics of the Research

The research was carried out at the Adult Peritoneal
Dialysis Unit Center of the Erciyes University Health
Practice and Research Center Semiha Kibar Organ
Transplantation and Dialysis Hospital in Kayseri. Since
we are in the pandemic process, the numbers of the
patients can be reached from the unit and the
questionnaires were sent online via WhatsApp
messenger.

2.3. Sample of the Research

The population of the study consists of 92 patients
registered at Erciyes University Health Practice and
Research Center Semiha Kibar Organ Transplantation
and Dialysis Hospital, Adult Peritoneal Dialysis Unit
Center. Since the whole population will be studied in the
sample, no sample calculation was made. All of the
patients were invited to the study between 08.02.2020
and 20.04.2020, and the study was completed with 85
patients who met the inclusion criteria. However, 2
people were excluded from the study because they gave
incomplete answers to the questionnaire and scale

questions.

2.4. Inclusion Criteria

Those who volunteered to participate in the study, were
literate, over the age of 18, duration of peritoneal dialysis
6 months or more, no history of psychiatric disease, no
aphasia, no problems preventing communication, using
social media and smartphones, and individuals who
approved the informed voluntary consent form were
included. Patients who gave incomplete answers to the
questionnaire and scale questions were excluded from
the study.

2.5. Data Collection Forms in Research

Three forms were used as data collection tools in the
study. These are the Introductory Information Form, the
(CP19-S) scale and the
Psychological Well-Being Scale.

2.5.1. Introductory information form

It consists of sociodemographic questions to get to know
the patients. This form, which was prepared by making
use of the literature, consists of a total of 19 questions

Coronavirus-19  Phobia

disease
process

dealing  with  sociodemographic  and
characteristics, Covid-19 and pandemic
situations (Hicdurmaz and Oz, 2005).

2.5.2. Coronavirus-19 phobia scale (C19P-S)
The scale developed by Arpaci et al. (2020) is a 5-point
Likert-type self-assessment scale developed to measure
phobia that may develop against the coronavirus (Arpaci
et al,, 2020). The scale, which is a five-point Likert type,
consists of psychological, somatic, social and economic
sub-dimensions. While the sub-dimension scores are
obtained by the sum of the answers given to the items of
that sub-dimension; the total C19P-S score is obtained by
the sum of the sub-dimension scores and ranges from 20
to 100 points. Higher scores indicate a high level of sub-
dimensions and general corona phobia. The Cronbach
Alpha internal consistency coefficient of the scale was .87
for the psychological sub-dimension, .89 for the somatic
sub-dimension, .85 for the social sub-dimension, .90 for
the economic sub-dimension, and .92 for the total
dimension (Arpact et al, 2020). In our study, the
Cronbach's alpha value of the scale was calculated as .85
for the psychological sub-dimension, .78 for the somatic
sub-dimension, .87 for the somatic sub-dimension, 0.75
for the economic sub-dimension, and 0.94 for the total
dimension.

2.5.3. Psychological well-being scale (PWB)

It was developed by Diener et al. (2010) to measure
socio-psychological well-being as a complement to
existing well-being measures (Diener et al, 2010). The
Turkish adaptation of the scale was done by Telef (2013).
The scale is a 7-Likert one-dimensional scale consisting
of 8 items. The lowest score that can be obtained from
the scale is 8, and the highest score is 56. A high score
indicates that the individual has many psychological
resources and strengths. The Cronbach Alpha internal
consistency coefficient of the scale was calculated as
80.11 or our study, this value was calculated as 0.86.
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2.6. Data Collection

Since the current situation regarding the coronavirus
epidemic in Turkey is not fully clear, the data forms were
sent to the patients via Google Form and they were asked
to fill in. "Informed Consent Form" was placed on Google
Form and the voluntary consent tab was made
mandatory.

2.7. Statistical Analysis of Data

The data obtained from the research were evaluated in
the computer environment. In the evaluation, the
Kolmogorov-Smirnov test was used for compliance with
normal distribution and it was determined that the data
were not normally distributed. For this reason, the Mann-
Whitney U test was applied for binary variables and
Kruskal-Wallis one-way analysis of variance was applied
for three or more variables. Spearman's rank correlation
coefficient was used for correlation between variables.
The relational status between the variables was tested
with simple linear regression analysis and P < 0.05 was
considered statistically significant in comparisons.

3. Results

Among peritoneal dialysis patients participating in our
study, 54.2% of them were female, the mean age was
53.52+15.06, the mean age of diagnosis was 10.57+7.39
years, and the mean duration of peritoneal dialysis was
6.00+4.27. Besides, 92.8% were not diagnosed with
Covid-19 during the pandemic process, 66.3% had many
psychological problems such as anxiety, stress, fear of
death, as well as hopelessness, disappointment, anger,
future anxiety, and 62.7% stated that they experienced
many social changes such as deterioration in family
relations, changes in lifestyle, fulfilling roles in addition
to the decrease in social interaction (Table 1).

In our study, it was observed that the mean psychological
well-being score of peritoneal dialysis patients was
34.71+9.71, and the total mean score of COVID-19 phobia
was 61.85+17.73. There was a negative and moderate
correlation between the mean score of psychological
well-being and the total score of COVID-19 phobia and its
psychological, somatic and social sub-dimensions (P <
0.01). There was a negative and weak correlation
between the mean score of psychological well-being and
the economic sub-dimension (P < 0.01). A positive and
very good correlation was found between the COVID-19
phobia total score and the sub-dimension mean score (P
<0.01) (Table 2).

Table 1. Descriptive characteristics of Peritoneal Dialysis
Patients (n=83)

Characteristics n %
Gender

Female 45 54.2
Male 38 45.8
Marital status

Single 63 75.9
Married 20 24.1
Educational status

Literate 15 18.1
Primary school 30 36.1
Secondary school 11 13.3
High school 17 20.5
Bachelor’s degree 10 12.0
Number of Children

0 16 19.3
1-2 19 22.8
3-4 32 38.6
5 and more 16 19.3
Income status

Income less than expenses 46 55.4
Income equals expense 31 37.3
Income more than expenses 6 7.3
People living with

With spouse 26 313
With spouse and children 29 34.9
With other relatives 28 33.8
Dependent status

Yes 35 42.2
No 48 57.8
Presence of chronic disease other than peritoneal
dialysis

Yes 66 79.5
No 17 20.5
Status of being diagnosed with COVID-19

Yes 6 7.2
No 77 92.8
Perceived psychological changes compared to pre-
pandemic

Anxiety, stress and fear of 28 33.7
death

Multiple responses to anxiety, 55 66.7

stress, and fear of death

Perceived social changes compared to pre-pandemic
Decreased social interaction 31 37.3
Decreased social interaction 52 62.7
and  additional = multiple

responses
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Table 2. The relationship between psychological well-being, Covid-19 Phobia and its sub-dimensions (n=83)

Variables Min-Max Mean + SD 1. 2. 3. 4. 5. 6.
1. PWB 8.00-53.00 34.71+9.71 -

2. CP 20.00-96.00 61.85+17.73 - 45%* -

3. P 6.00-30.00 21.50+5.88 - 41%* 92 -

4. SM 5.00-22.00 11.49+4.64 - 44%* 81** .64** -

5 SC 5.00-25.00 18.10+5.22 - 40%* 91 .86%* 63%* -

6. E 4.00-20.00 10.74+4.20 -31%* 87** 76%* 67** T 2%* -

PWB= psychological well-being; CP= covid-19 phobia; P= psychological; SM= somatic; SC= social; E= economic; *P < 0.05, **P < 0.01

While the mean scores of psychological well-being of the
patients participating in our study whose income is equal
to their expenses are high (P < 0.05), it is seen that the
mean scores of coronavirus phobia and sub-scores do not
differ according to their income status (P > 0.05). It is
observed that the mean scores of psychological well-
being, coronavirus phobia and lower scores differ
according to the perceived psychological and social
changes compared to the pre-pandemic period (P < 0.05)
(Table 3).

Simple linear regression analysis was performed to
determine how much coronavirus-19 phobia affects
psychological well-being in peritoneal dialysis patients. It
is seen that the results of the analysis are statistically
significant (F (1,81): 20,064; P < 0.001). According to the
results of the analysis, it is seen that the 18.9% variance
in psychological well-being is due to coronavirus phobia
(Table 4).

4. Discussion

The COVID-19 pandemic is a global crisis that affects and
changed the world order and caused hundreds of
thousands of deaths. During this period, people's social
lives are restricted, and perhaps most importantly, there
are delays in the diagnosis and treatment of diseases that
require regular follow-up (Yeter et al, 2021). In addition,
fear, worrying daily news and words expressing an
uncertain future in the media prepare the ground for
psychological problems in these individuals (Wong and
Pitting, 2020). Individuals with the end-stage renal
disease treated with dialysis have a higher risk of serious
clinical course and worse outcomes of COVID-19
(Williamson et al., 2020; Zautra, 2006). The higher risk of
infection and death due to this pandemic may cause
emotional problems such as anxiety, sadness, tension,
and sleep problems in this group of patients. However,
when the literature is seen that
psychological well-being studies in PD patients during
the Covid-19 process are limited (Bonenkamp et al,
2021).

is reviewed, it

The primary way to prevent the disease during the
Covid-19 epidemic is social isolation and protection from
droplets. Individuals with chronic diseases and over the
age of 65 in Turkey have completed this process with
lockdowns. Hence, it is seen that the majority (92.8%) of
the individuals participating in our study were not
affected by the Covid-19 pandemic with the extent of
infection. From this point of view, it can be said that
social isolation and lockdowns during the pandemic
process have a protective effect for patients in this group.
However, it is reported that the course, results and
psychological effects of this pandemic are negative in
dialysis patients (Williamson et al,, 2020; Zautra, 2006).
In our study, 66.3% of individuals reported that in
addition to anxiety, stress and fear of death, they had
many psychological problems such as hopelessness,
disappointment, anger, and future anxiety, and 62.7% of
them stated that in addition to a decrease in social
interaction, they experienced deterioration in family
relations and many social field changes such as changes
in style (Table 1). Barutgu Atas et al. (2021) stated that
kidney transplant individuals who had a high perception
of stress after the pandemic experienced poor sleep
quality and insomnia and that this stress causes anxiety
and depression in individuals (Barutcu Atas et al., 2021).
Liu et al. (2020), on the other hand, stated in their study
in the general population that healthy individuals had
more state anxiety than trait anxiety, and depression and
psychological abnormalities were observed. In the same
study, it is reported that approximately 93.3% of
individuals avoided going to public places and at least
70.9% applied three or more preventive measures to
avoid infection (Liu et al, 2020). It is natural for
individuals to be more prone to anxiety, stress and fear
when they encounter unknown things or diseases during
the pandemic process. It is thought that psychological
and social problems may occur in PD patients due to the
increase in the number of cases and deaths due to COVID-
19, as well as the burden due to chronic diseases,
lockdowns and the increase in the length of stay at home.
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Table 3. The distribution of psychological well-being, Covid-19 phobia and sub-dimension mean scores
(mean * standard deviation) of Peritoneal Dialysis Patients according to the descriptive characteristics (n=83)

Characteristics PWB Ccp P SM SC E
Gender
Female 35.04+£10.70 64.35+17.44 22.13+£5.45 11.97+4.83 18.35+5.15 11.88+4.10
Male 34.3148.51 58.89+17.84 20.76+6.34 10.92+4.40 17.81+£5.36 9.39+£3.96
Statistical analysis *Z:-0.704 *Z:-1.157 *Z7:-0.871 *7:-0.734 *Z:-0.486 *7:-2.463
p=0.481 P=0.247 P=0.384 p=0.463 P=0.627 P=0.014
Marital status
Single 34.9349.23 62.36+18.14 21.47+6.21 11.69+4.77 18.17+5.16 11.01+4.22
Married 34.00+11.32 60.25+16.70 21.60+4.83 10.85+4.27 17.90+5.54 9.90+4.15
Statistical analysis *Z:-0.080 *Z:-0.479 *Z:-0.160 *Z:-0.770 *Z:-0.069 *Z:-0.914
p=0.936 P=0.632 P=0.873 p=0.441 P=0.945 P=0.361
Educational status
Literate 38.46+7.95 61.46+14.90 20.60£5.30 11.86+4.06 17.66+4.63 11.33£3.19
Primary school 33.83+12.00 62.73+17.57 21.56+6.38 11.23+4.32 18.70+£4.96 11.23+4.26
Secondary school 30.00+10.47 61.63+£18.18 22.00+5.96 11.63+4.78 18.45+5.24 9.54+3.50
High school 34.94+6.54 61.17+£22.12 21.76x6.27 12.00£6.21 16.82+6.39 10.58+5.33
Bachelor’s degree 36.50+6.46 61.20+£16.80 21.70+5.39 10.70+3.88 18.80+5.24 10.00£4.32
Statistical analysis **KW: 4.603 **KW: 0.316 **KW: 0.549 **KW: 0.260 **KW: 1.280 **KW: 2.152
p=0.331 p=0.989 p=0.969 p=0.992 p=0.865 p=0.708
Number of children
0 32.75£9.70 59.00+£16.74 21.81+5.04 9.93+4.43 17.56+4.47 10.18+4.26
1-2 34.84+8.54 64.26+20.42 22.05+6.28 11.73+4.84 18.73+6.12 11.73+5.14
3-4 35.78+10.95 62.34+17.99 21.40+6.15 12.21+4.83 18.00+5.50 10.71+4.08
5 and more 34.3748.91 60.37+15.89 20.75+6.08 11.31+4.25 18.12+4.55 10.18+3.25
Statistical analysis **KW: 1.389 **KW: 0.943 **KW: 0.520 **KW: 3.104 **KW: 1.209 **KW: 1.602
p=0.708 p=0815 p=0915 p=0376 p=0.751 p=0.659
Income status
Less than 32.47+9.852 62.34£17.92 21.69£6.05 11.21+4.63 18.50+4.95 10.93+4.23
expenses
Equals expense 38.48+8.37° 61.32+17.72 21.51£5.59 11.19+4.50 17.93+5.61 10.67+4.47
More than 32.33£10.572b 60.83£19.35 20.00£6.92 15.16+4.66 16.00+5.58 9.66+2.62
expenses
Statistical analysis **KW: 6.605 **KW: 0.217 **KW: 0.311 **KW: 3.574 **KW: 1.244 **KW: 0.760
p=0.037 p=0.897 p=0.856 p=0.167 p=0.537 p=0.684
People living with
Spouse 37.38+9.97 61.61£19.70 21.65+6.24 11.07+5.43 18.26+5.59 10.61+4.44
Spouse and 33.4849.35 64.89+17.55 22.48+6.13 12.31+4.75 18.51+5.40 11.58+4.13
children
Other relatives 33.50£9.67 58.92+16.03 20.35£5.25 11.03+3.70 17.53+4.81 10.00+4.04
Statistical analysis **KW: 2.934 **KW: 1.578 **KW: 2.880 **KW: 1.622 **KW: 0.950 **KW: 1.955
p=0.231 p=0.454 p=0.237 p=0.444 p=0.622 p=0376
Dependent status
Yes 34.57+9,63 62.51+18.82 21.57+6.47 11.71+4.75 18.00+5.70 11.22+4.33
No 34.81+9.86 61.37+17.07 21.45+5.48 11.33+#4.61 18.18+4.91 10.39+4.11
Statistical analysis *Z:-0.342 *Z:-0.069 *Z:-0.282 *Z:-0.120 *Z:-0.069 *Z:-0.699
p=0.733 P=0.945 P=0.778 p=0.904 P=0.945 P=0.485
Presence of chronic disease other than peritoneal dialysis
Yes 34.68+9.50 63.39£17.79 21.75+6.04 11.96+4.59 18.48+4.96 11.18+4.19
No 34.82+10.80 55.88+16.64 20.52+5.28 9.64+4.52 16.64+6.09 9.05+3.91
Statistical analysis *7:0.141 *Z2:-1.710 *Z:-0911 *Z:-1.886 *Z:-1.063 *Z:-1.823
p=0.888 P=0.087 P=0.362 p=0.059 P=0.288 P=0.068
Status of being diagnosed with COVID-19
Yes 31.83+4.020 67.50+14.92 22.50+4.80 12.66£1.86 20.00+4.60 12.334£5.00
No 34.93+£10.00 61.41+£17.94 21.42+5.98 11.40+4.79 17.96+5.27 10.62+4.15
Statistical analysis *7:1.206 *Z:-0.660 *Z:-0.256 *Z:-0.883 *Z:-0.864 *Z:-0.803
p=0.228 P=0.509 P=0.798 p=0.377 P=0.388 P=0.422
Perceived psychological changes compared to pre-pandemic
A, Sand FD 40.42+8.53 51.89+14.74 19.14+5.46 9.32+4.51 15.57+5.69 7.85+3.05
Multiple responses 21.80+9.01 66.92+17.06 22.70£5.77 12.60+4.34 19.40+4.49 12.21£3.96
to A, Sand FD
Statistical analysis *Z:-4.006 *7:3.724 *7: 2.887 *Z:3.089 *Z:2.960 *Z:4.587
p<0.001 p<0.001 p=0.004 p=0.002 p=0.003 p<0.001
Perceived social changes compared to pre-pandemic
Decreased SI 37.54£9.70 52.19+£17.96 18.74+6.59 9.29+4.18 15.32+5.74 8.83+4.01
Decreased SI and 33.01+£9.40 67.61+15.00 23.15+4.76 12.80+4.44 19.76%4.12 11.88+£3.92
MI
Statistical analysis *7:-2.158 *Z:3.626 *Z:3.049 *Z:3.492 *Z:3.530 *Z:3.141
p=0.031 p<0.001 P=0.002 p<0.001 p<0.001 p=0.002

*Mann-Whitney U, **Kruskal-Wallis; PWB= psychological well-being; CP= Covid-19 phobia; P= psychological; SM= somatic; SC= social;
E= economic, A= anxiety, S= stress, FD= fear of death, SI= social interaction, MI= additional multiple responses
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Table 4. The predictive effect of coronavirus phobia on psychological well-being

Variables B SE B t P
Model 1 PWB R=0.446; R2=0.199;  Adjusted R2:0,189; F(1,81):20,064; P <0.001
CP -0.244 0.054 -0.446 -4.479 P <0.001

Simple linear regression, SE= standard error, PWBP psychological well-being; CP= Covid-19 phobia.

Fear due to the COVID-19 pandemic has led to the
emergence of many psychiatric symptoms in different
layers of society (Dubey et al, 2020). While fear is a
common psychological consequence during pandemics,
the COVID-19 pandemic is a constantly evolving disease
and has many risk factors (Arora et al, 2020). In our
study, it was determined that PD patients had a moderate
level of COVID-19 phobia (Table 2). Similarly, in the
study of Keskin et al (2021), it was reported that
neurosurgery patients had moderate Covid-19 phobia
due to the pandemic, and therefore 16.1% of the patients
postponed their follow-up dates at least once (Keskin et
al,, 2021). In the study of Toprak Celenay et al. (2020), it
was found that the Covid-19 phobia of those who stayed
at home during the Covid-19 pandemic and who worked
at a workplace outside the home was high (Toprak
Celenay et al,, 2020).

It is thought that despite having multiple chronic
diseases, the weak immune system, uncertainties about
the pandemic in the country and deaths, rapid increase in
cases and restrictions may have contributed to Covid-19
phobia in PD patients. Furthermore, while PD patients
came to the unit for routine control once a month before
the pandemic, they were called for routine control every
two months during the pandemic period. In this difficult
process, the fact that these individuals entered a risky
environment such as a hospital, the information and
uncertainties they acquired may have allowed the
emergence of Covid-19 phobia.

Even in the official quarantine phases and in the absence
of quarantine, social and physical distancing in groups
with chronic diseases such as PD caused loneliness and
social isolation in individuals. This situation includes
many physical and psychological health risks (Blanco et
al, 2020). In our study, it was determined that the
psychological well-being of peritoneal dialysis patients
was moderate (Table 2). Moreover, with the increase in
psychological and social negativities, it is observed that
the mean scores of psychological well-being, coronavirus
phobia and sub-scores also differ (Table 3). It can be said
that the long-term isolation,
uncertainty of the process during the pandemic process
make patients psychologically tired, but on the other
hand, psychologically
comfortable because they protect them from the risk of
Covid-19. In the study, it was determined that the mean
scores of psychological well-being of the patients whose
income was equal to their expenses were high. It can be

social distance and

it can cause them to feel

said that the fact that PD patients were financially

comfortable while they were at home during the
pandemic period may have affected their psychology in a

good way.

When the literature is examined, it is seen that
psychological well-being is related to many variables.
One of these variables is anxiety. It has been stated that
anxiety impairs functionality in social relations, causes
difficulties in interpersonal relations, and therefore
causes a decrease in psychological well-being (Kermen et
al, 2016). As a result of the study conducted by
Beydogan Tangor and Curun (2016), the importance of
feeling less anxiety in increasing the psychological well-
being of university students was emphasized (Beydogan
Tangdr and Curun, 2016). In our study, a negative and
moderate relationship was found between the mean
score of psychological well-being and the total score of
COVID-19 phobia and its psychological, somatic and
social sub-dimensions (Table 2). In our study, it is seen
that the 18.9% variance in psychological well-being is
related to coronavirus phobia (Table 4). As a result of the
study, we can say that while individuals were in a better
psychological and social situation before the pandemic,
the increase in coronavirus phobia during the pandemic
period reduced their psychological well-being. Moreover,
the difficulties in the pandemic process can be explained
by the fact that it threatens patients with coronavirus
phobia and affects them psychologically.

5. Conclusion

The current study shows that the risk of Covid-19 is low
in PD patients who are limited to leaving their homes
during the pandemic process. The social distance and
long-term restrictions brought by the difficult process,
and the experienced uncertainties affected people in
terms of coronavirus phobia and psychological well-
being. As the Covid-19 pandemic continues to spread
detection and  appropriate
PD patients with

worldwide,  early
psychological interventions for
coronavirus phobia should be urgently considered.
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LOMBER OMURGA CERRAHISINDE INTRAOPERATIF KAN
KAYBI VE TRANSFUZYON ICIN RISK FAKTORLERININ ANALIZI
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Ozet: Omurga cerrahisi diinyada en fazla uygulanan cerrahi islemlerden biridir. Calismamizda lomber omurga cerrahisi uygulanan
hastalarda intraoperatif kanama ve transfiizyon agisindan dngoriicti faktorlerinin belirlenmesi amaglanmistir. Ocak 2018- Aralik 2020
doneminde, 18 yas ve Ustii, genel anestezi altinda lomber omurga cerrahisi uygulanan hastalar ¢alismaya dahil edildi. Hastalarin medikal
verileri retrospektif olarak incelendi. Hastalarin demografik verileri, komorbiditeleri, cerrahi tipi ve siiresi, cerrahi islem preoperatif
hemoglobin, hematokrit, platelet, koagiilasyon parametreleri, intraoperatif kanama miktari, intraoperatif ve postoperatif kan
transfiizyonlar1 ve hastanede yatis siireleri kayit altina alindi. Yas ortalamasi 59,56+11,39 olan 155’i (%37,99) erkek, 253’1 (%62,01)
kadin toplam 408 hasta ¢alismaya dahil edildi. 15 (%3,68) hastada preoperatif hemoglobin diisiikliigii sebebiyle preoperatif eritrosit
siispansiyonu (ES), replasmani yapildi. En sik lomber kanal stenozu (n=255, %62,5) sebebiyle cerrahi islem uygulandi, en sik uygulanan
islemin posterior segmental ensturmantasyon + laminektomi (n=216, %52,94) oldugu goriildii. Kanama miktar1 444,12+279,59 mL
olarak bulunurken, 101 (%24,75) hastaya intraoperatif transfiizyon uygulandi. intraoperatif hastalarin 77’sine (%18,87) ES, 2’sine
(%0,49) taze donmus plazma (TDP), 22’sine (%5,39) ES+TDP uygulandi. Yas (P=0,041), nonsteroid antiinflamatuar ila¢ kullanimi
(NSAII) (P=0,030), ii¢ ve licten fazla segmentte cerrahi islemi yapilmasi (P=0,010), hematokrit (P=0,029), protrombin zamani (PT)
(P=0,006) degerleri, kristaloid kullanimi (P=0,015), intraoperatif hipertansiyon gelisimi (P=0,008) intraoperatif transfiizyonla
iliskilendirildi. NSAII kullanimi (P<0,001), aktive kismi tromboplastin zaman (aPTT) (P=0,022), posterior segmental ensturmantasyon
+ spondilolistezis cerrahisi + laminektomi (P=0,002), spondilolistezis cerrahisi + laminektomi uygulamalar1 (P=0,009), islem yapilan
segment sayisinin 3-4 olmasi (P=0,010) ve 4’den fazla olusu (P<0,001) ile kullanilan kolloid ve kristaloid miktarlarinin (P<0,001,
P<0,001) intraoperatif kan kaybin attirdigi, hipotansiyonun ise azalttig goriildi (P=0,001). NSAII kullanimi, aPTT degeri, uygulanan
cerrahiislem tipi, islem yapilan segment sayist ile intraoperatif kullanilan kolloid ve kristaloid miktarlari intraoperatif kan kaybi i¢in risk
faktoriiydii. Hasta yasi, NSAII kullanimi, PT ve hematokrit degerleri, islem uygulanan omurga segment sayisi, kristaloid kullanim miktari
ve yliksek tansiyon arteryal degerlerinin intraoperatif transfiizyon uygulamasinda risk faktorii oldugu goriildii. Intraoperatif kan kaybi
ve transfliizyonu arttirabilecek faktorlerin belirlenmesiyle kan kaybi ve transfiizyonlarin azaltilmasi, postoperatif komplikasyonlar
onlenmesinde biiyiik fayda saglayabilir.

Anahtar kelimeler: Kanama, Kan kaybi, Kan elemanlari transfiizyonu, Omurga

Analysis of Risk Factors for Intraoperative Blood Loss and Transfusion in Lumbar Spine Surgery

Abstract: Spine surgery is one of the most performed surgical procedures in the world. In our study, it was aimed to determine the
predictive factors for intraoperative bleeding and transfusion in patients who underwent lumbar spine surgery. Patients aged 18 years
and older who underwent lumbar spine surgery under general anesthesia between January 2018 and December 2020 were included in
the study. The medical data of the patients were analyzed retrospectively. Demographic data, comorbidities, type and duration of
surgery, preoperative hemoglobin, hematocrit, platelet, coagulation parameters, amount of intraoperative bleeding, intraoperative and
postoperative blood transfusions and hospital stay were recorded. A total of 408 patients, 155 (37.99%) male and 253 (62.01%) female,
with a mean age of 59.56+11.39 years were included in the study. Preoperative erytrocyte suspension (ES) transfusion was performed
in 15 (3.68%) patients due to preoperative low hemoglobin value. Surgical procedure was performed most frequently due to lumbar
canal stenosis (n=255, 62.5%) and posterior segmental instrumentation + laminectomy (n=216, 52.94%) was the most common
procedure. The amount of bleeding was found to be 444.12+279.59 mL, and intraoperative transfusion was applied to 101 (24.75%)
patients. ES was applied to 77 (18.87%) of the patients, fresh frozen plasma (FFP) to 2 (0.49%) and ES+FRP to 22 (5.39%) patients
intraoperatively. Age (P=0.041), nonsteroidal anti-inflammatory drug (NSAID) use (P=0.030), surgery performed in three or more
segments (P=0.010), hematocrit value (P=0.029), prothrombin time (PT) (P=0.006), crystalloid use (P=0.015), the development of
intraoperative hypertension (P=0.008) was associated with intraoperative transfusion. NSAID use (P<0.001), prolonged activated partial
thromboplastin time (aPTT) value (P=0.022), posterior segmental instrumentation + laminectomy operation (P=0.002) and
spondylolisthesis + laminectomy operation (P=0.009), number of segments operated >3, intraoperative crystalloid and colloid
administration (P<0.001, P<0.001) was found to increase intraoperative blood loss; while hypotension was found to reduce. NSAID use,
aPTT value, type of surgical procedure, number of segments treated, and amount of colloid and crystalloid used intraoperatively were
risk factors for intraoperative blood loss. Patient age, NSAID use, PT and hematocrit values, number of spinal segments undergoing the
procedure, amount of crystalloid use, and arterial high blood pressure values were found to be risk factors in intraoperative transfusion
administration. Reducing blood loss and transfusions by identifying factors that may increase intraoperative blood loss and transfusion
may provide great benefits in preventing postoperative complications.

Keywords: Hemorrhage, Blood loss, Blood component transfusion, Spine
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1. Giris

Diinyadaki yagh niifusun artis1 ile birlikte omurga
deformitelerinin goriilme artmakta,
cerrahisi en fazla uygulanan cerrahi tiplerinden biri haline
gelmektedir. Erigskin hastalarda uygulanan omurga
cerrahisi basitten karmasiga uzanan cerrahi prosediirler

icerir. Omurga ve spinal kanal deformite cerrahilerinde

siklig1 omurga

kan kaybi uygulanan cerrahi prosediire gore degiskenlik
gosterir (Hu, 2004; Theusinger ve Spahn, 2016). Kan
kayiplarinin artis
transfiizyonu artar. Intraoperatif kan kaybi kardiyak,
pulmoner ve renal fonksiyonlarda bozulma, hemodinamik

ile birlikte kan ve Kkan {rini

instabilite ve koagiilaopatiye sebep olurken, kan ve kan
irini transfiizyonu bir¢ok enfeksiyéz ve nonenfeksiy6z
komplikasyonlar ile karsimiza ¢ikabilmektedir (Yuan ve
ark., 2019). Kan ve kan iirtini transfiizyonlar: yara yeri
komplikasyonlari, postoperatif enfeksiyonlar,
disfonksiyon, pulmoner komplikasyonlar, transfiizyona
bagh akut akciger hasari, sepsis, artmis morbidite ve
postoperatif yatis siiresinde artis ile iliskilendirilmektedir
(Triulzi, ve ark.1992; Popovsky ve Davenport, 2001;

renal

Squires, 2011). Intraoperatif kan kayiplariyla olusabilecek
morbidite artislar, hastanede uzamis yatis, komplikasyon
yonetiminin dolaylli maliyetleri ile peroperatif kan
drinleri kullaniminin dogrudan maliyetleri saglik bakim
maliyetlerinin ytikiinii de artirmaktadir (Hofmann ve ark.,
2013). Bu nedenle omurga cerrahisinde kan kaybi ve kan
irini kullaniminin azaltilmasinda intraoperatif kan kaybi
icin yonelik
multidisipliner yaklasimlar 6n plana g¢ikmaktadir.
(Theusinger ve Spahn, 2016; Qureshi ve ark, 2017)
Calismamizda posterior omurga
uygulanan hastalarda intraoperatif kan kayb1 ve
transfiizyonu en aza indirgemek
donemden itibaren hastalarin kanama ve transfiizyon
acisindan ongoriici
amaglanmistir.

risk  faktorlerinin  belirlenmesine

lomber cerrahisi

icin preoperatif

faktorlerinin belirlenmesi

2. Materyal ve Yontem

2.1. Calisma Tasarimi

Calisma protokoliiniin Yerel Etik Komite tarafindan
takiben Ocak 2018 - Aralik 2020
doéneminde hastanemizde lomber omurga cerrahisi
uygulanan hastalar c¢alismaya dahil edildi. Calisma
Helsinki Deklarasyonu ilkelerine uygun sekilde yiirttildii.
Hastalara ait medikal veriler hastane bilgi sistemi ve arsiv
kayitlar1 kullanilarak retrospektif olarak incelendi.
Calismaya 18 yas ve lstii, genel anestezi altinda lomber
disk hernisi, lomber spinal stenoz, lomber spondilolistezis
ve diger lomber omurga patolojileri i¢in posterior lomber
omurga geciren dahil edildi.

onaylanmasini

cerrahisi hastalar

Koagiilasyon bozuklugu, trombositopeni, Kkaraciger

hastaligt olan hastalar, diizenli antikoagiilan ve
antiplatelet tedavi alanlar, revizyon cerrahisi, spinal
timor ve enfeksiyon nedeniyle cerrahi uygulanan hastalar
ile tibbi kayitlardaki yetersizlik sebebiyle gerekli tibbi
bilgilerine ulasilamayan hastalar ¢alisma dis1 birakild.
Perioperatif traneksamik asit ve/veya antifibrinolitik
kullanimi olan hastalar ¢alismaya dahil edilmedi.
2.2.Veriler

Hastalarin demografik verileri, ASA (American Society of
Anesthesiology) siniflamasi, body mass index (BMI=
agirlik [kg]/Boy [m?] ), major komorbiditeleri (diabetes
mellitus [DM], kronik obstriiktif akciger hastalig),
hipertansiyon [HT], kalp hastaliklar1), cerrahi tipi ve
stiresi (dakika), cerrahi islem aciliyeti, cerrahi islem
uygulanan omurga seviyeleri, preoperatif hemoglobin
(Hb), hematokrit (Htc), platelet (PIt)
normalized ratio (INR), protrombin zamani (PT), aktive
kismi tromboplastin zamani (aPTT), kanama miktari
(mL), intraoperatif verilen sivi miktar1 (mL), intraoperatif
komplikasyonlar,

international

intraoperatif ve postoperatif kan
transfiizyonlar1 ve hastalarin hastanede yatis siireleri
kayit altina alindi. Calismaya katilan Plt<100000 olan
hasta olmad1. intraoperatif transfiizyon, kan kaybinin yani
sira Hb-Htc’'de diisme, yetersiz perfiizyon, hemodinamide
bozulma ve hayati organlarin oksijenlenmesinin
Postoperatif
transfiizyon Hb 7 g/dL'den diisiik olan hastalar ile bas

donmesi, tasikardi, azalmis efor toleransi veya sivi

bozulmasi durumunda uygulandi.

resiisitasyonuna yanit vermeyen hipotansiyon gibi
semptomlarin var olmasi durumunda uygulandi.

2.3. Istatistik Analiz

Verilerin normal dagilim gosterip gostermedigi Shapiro
Wilk testi ile incelendi. Sonuglar ortalama#standart
sapma veya frekans ve yiizde olarak sunuldu. Yas, cerrahi
aciliyet, ASA, komorbidite, cerrahi siire, NSAIl, segment
sayisi, Hb, Htc, INR, aPTT, PT, preoperatif transfiizyon,
kristaloid, kolloid, intraoperatif komplikasyonlar, seviye
sayisinin intraoperatif transfiizyon ile olan iligkisinin
belirlenmesinde Binarys Logistic Regression analizi
kullanildi.

Intraoperatif kan kaybi ile kristaloid, kolloid, NSAII
kullanimi, segment islem, dm ve
koagiilasyon parametreleri arasindaki iligkiyi elde etmek
icin ¢oklu regresyon analizi yapildi. Anlamhlik diizeyi
olarak P<0,05 kabul edildi. Istatistiksel analizler IBM SPSS
ver. 23.0 (IBM Corp. Released 2015.IBM SPSS Statistics for
Windows, Version 23.0. Armonk, NY: IBM Corp.) ile
gerceklestirilmistir.

sayisi, cerrahi
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3. Bulgular

Yas ortalamasi 59.56+11.39 olan 155’i (%37,99) erkek,
253’1 (%62,01) kadin toplam 408 hasta ¢alismaya dahil
edildi. Hastalarin sosyo-demografik 6zellikleri Tablo 1'de
verildi. Calismaya dahil edilen hastalarin 375’inde
(%91,91) elektif, 33 ‘linde (%8,09) ise acil cerrahi islem
uygulandi.

Tablo 1. Sosyo-demografik ozellikler ve preoperatif
laboratuvar verileri

n=408
Yas (y11) 59,56+11,39
Erkek 155 (%37,99)
Cinsiyet
Kadin 253 (%62,01)
I 76 (%18,63)
ASA classification 11 255 (%62,50)
I 77 (%18,87)
Hayir 354 (%86,76)
NSAII kullanimi
Evet 54 (%13,24)
Yok 289 (%70,83)
Diabetes Mellitus
Var 119 (%29,17)
Yok 246 (%60,29)
Hipertansiyon
Var 162 (%39,71)
Koroner Arter Yok 366 (%89,71)
hastalig Var 42 (%10,29)
Yok 394 (%96,57)
Astim
Var 14 (%3,43)
Yok 389 (%95,34)
KOAH
Var 19 (%4,66)
<25 91 (%22,30)
25-29 188 (%46,08)
VKI sinufl
siiama 30-34 102 (%25,0)
(kg/m?)
35-39 23 (%5,64)
240 4 (%0,98)
Preoperatif Hb (g/L) 13,38+1,71
Preoperatif Htc 40,96+18,83
Preoperatif INR 0,98+0,10
Preoperatif PT(saniye) 12,50+£1,90
Preoperatif aPTT (saniye) 24,39+3,40
Preoperatif Pt 258,35+65,90

n, %, ortalama #SS, ASA= American Society of Anesthesiologist,
KOAH= kronik obstriiktif akciger hastaligi, NSAIl= nonsteroid
antiinflamatuvar ilag, VKI= viicut kitle indexi Hb= hemoglobin,
Hct= hematocrit, PT= protrombin zamani, aPTT= aktive kismi
tromboplastin zamani, Plt= platelet.

Preoperatif Hb, Htc, INR, PT, PTT, Plt diizeyleri Tablo 1'de
verildi. 15 (%3,68) hastada preoperatif Hb diistikligi
sebebiyle preoperatif ES replasmani yapildi. En sik lomber
kanal stenozu (n=255, %62,5) sebebiyle cerrahi islem
uygulandi, en sik uygulanan islemin posterior segmental

ensturmantasyon + laminektomi (n=216, %52,94) oldugu
gorildi. Kanama miktar1 444,12+279,59 mL olarak
bulunurken, intraoperatif 101 (%24,75) hastaya
transfiizyon uygulandi. Intraoperatif dénemde 77
(%18,87) hastaya ES, 2 (%0.49) hastaya taze donmus
plazma (TDP), 22 hastaya ES+TDP uygulandi, trombosit
stispansiyonu kullanilan hasta olmadi. Peroperatif hasta
ve cerrahi islem verileri Tablo 2’de verildi.

Tablo 2. Perioperatif hasta verileri

Lomber kanal
omber kana 255 (%62,5)
stenozu

Spondilolistezis 83 (%20,34)

Lomber disk
. 19 (%4,66)
herniasyonu
Lomber kirik 17 (%4,17)
Lomber kanal
Patoloji stenozu+ 27 (%6,62)
spondilolistezis
Lomber disk
herniasyonu+ 3 (%0,74)
spondilolistezis
Lomber disk
herniasyonu+
lomber};anal 4 (%0,98)
stenozu
intraoperatif kristaloid miktari (mL) 2195,83+808,56
intraoperatif kolloid miktar: (mL) 179,66+273,39
L1-L2 37 (%9,07)
Cerrahiislem L2-L3 116 (%28,43)
uygulanan seviye L3-L4 251 (%61,52)
L4-L5 338 (%82,84)
L5-S1 84 (%20,59)
. 1-2 152 (%37,25)
Islem yapilan
segment say1s1 3-4 179 (%43,87)
>4 77 (%18,87)
PSE 84 (%20,59)
PSE+L 216 (%52,94)
SC 39 (%9,56)
Cerrahi islem tiiri SC+L 14 (%3,43)
SC+PSE 19 (%4,66)
SC+PSE +L 33 (%8,09)
PSE +L+D 3 (%0,74)
intraoperatif H.ipotansi‘yon 61 (%14,95)
komplikasyon Hlpert:.;m51y(.)n 36 (%8,82)
Bradikardi 7 (%1,72)
Preoperatif Hayr 393 (%96,32)
transfiizyon Evet 15 (%3,68)
intraoperatif Yok 307 (%75,25)
transfiizyon Var 101 (%24,75)
Postoperatif Yok 301 (%73,77)
transfiizyon Var 107 (%26,23)
Yok 307 (%75,25)
. . ES 77 (%18,87)
I"nt"ra.c.Jperatlfkan TDP 2 (%0,49)
iriini kullanimi
TS 0 (%0)
ES+TDP 22 (%5,39)
n, %, PSE= posterior segmental ensturmantasyon, SC=

spondilolistezis cerrahisi, L= laminektomi, D= diskektomi, ES=
eritrosit siispansiyonu, TDP= taze donmus plazma, TS= trombosit
slispansiyonu.
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Ortalama cerrahi sire 182,05%46,21 dakika olarak
bulunurken, intraoperatif kanama miktar1 ortalamasi
444,12+279,59 mlL, islem yapilan seviye sayisi ortalama
2091 olarak bulundu.

Calismamizda yer alan degiskenlerin intraoperatif
transflizyonla olan iliskileri ikili lojistik regresyonla tek
degiskenli olarak incelendikten sonra anlamli bulunan
degiskenlere cok degiskenli lojistik regresyon analizi
uygulandi.  Intraoperatif  transfiizyonu etkileyen
faktorlerin ¢cok degiskenli analiz sonuglar1 Tablo 3’de

verildi.

Tablo 3. Intraoperatif transfiizyonu etkileyen faktérler

p OR ORi¢in 0A.).95
Alt Ust

Yas 0,041 1,033 1,001 1,066
Aciliyet 4101 0583 0166 2,050
(acil/elektif)
ASA (2/1) 0,875 1,085 0,393 2,996
ASA (3/1) 0403 0,586 0,168 2,051
Komorbidite 116 1999 0842 4741
varlig
Cerrahisire 0,554 1,002 0,994 1,011
NSAII 0,003 3,677 1559 8,673
kullanimi
Segment
sayis1 (3-4/ 0,010 3,313 1,331 8,248
1-2)
Segment
sayisi(4’den 0,010 4,368 1,432 13,329
fazla /1-2)
Preop
transfiizyon 0,789 1,229 0,271 5,569
varhigl
Hb 0,863 1,037 0,683 1,576
Htc 0,029 0857 0,745 0,985
INR 0,089 0,014 0,000 1,933
aPTT 0,086 0,016 0,300 2,021
PT 0,006 1,512 1,128 2,027
Kristaloid 0,015 1,001 1,000 1,001
Kolloid 0,212 1,001 1,000 1,002
10
hipotansiyon 0,080 8,640 0,775 96,378
varlig
IOHTvarhgt 0,008 29,825 2,430 366,126
10
bradikardi 0,131 7,774 0,543 111,327
varligi
Seviye sayist 0,319 0,758 0,440 1,307

Lojistik regresyon analizi, [0= intraoperatif, Preop= preoperatif,
HT= hipertansiyon, NSAIl= nonsteroid antiinflatuvar ilag, ASA=
American Society of Anesthesiologist, INR=
normalized ratio, PT= protrombin zamani, aPTT= aktive kismi
tromboplastin zamani, Hb= hemoglobin, Htc= hematokrit.

international

Buna gore hasta yasindaki bir birimlik artis intraoperatif
transfiizyonu 1,033 kat arttirmaktadir. Hastada NSAII
kullanimi intraoperatif transfiizyonu 3,677 kat arttirdi.

Islem  uygulanan  segment sayllar1  acsindan
incelendiginde islem yapilan segment sayisinin 3,4 olmasi
3,313 kat, 4’'ten fazla olmasi 4,368 kat intraoperatif
transfiizyon riskini arttirdi. PT degeri ve kullanilan
kristaloid miktarindaki 1 birimlik artisla sirasiyla 1,512 ve
1,001 kat IO transfiizyon riskini artti. HT varhiginda
(OR=29,825) intraoperatif transfiizyon riski artarken
Htc’'deki 1 birimlik artis intraoperatif transfiizyon riskini
azald1 (OR=0,857).

Calismamizda yer alan degiskenlerden kanama miktariyla
iliskili degiskenleri belirlemek amaciyla adimsal ¢oklu
dogrusal regresyon analizi uygulandi. Adimsal regresyon
analizi sonucunda modelde yer alan degiskenler Tablo
4’de Dbelirtildi. Buna gore intraoperatif kullanilan
kristaloid degerindeki 1 birimlik artis kanama miktarinda
0,121 birimlik artis yaparken kolloid miktarindaki 1
birimlik artis kanama miktarinda 0.159 birimlik artisa
neden oldu (P<0.001). Vaka i¢inde gelisen hipotansiyonun
da intraoperatif kanamay: azalttig1 gorildi (P=0.001).
Hastanede ortalama yatis siiresi 5,03+3,17glin olarak
bulundu.

Tablo 4. Intraoperatif kan kaybina ile iliskili faktorler

B Std.Err t P

Sabit ) 97,023 ) <0,00

446,051 4,597
Kristaloid 0,121 0,012 9,762 <0,001
Kolloid 0,159 0,036 4,413 <0,001
NSAII

99,628 26,430 3,770 <0,001
kullanimi
aPTT 6,010 2,613 2300 0,022
Segment 105261 28177 3736 <0,001
sayisl >4
Segment

51,329 19,790 2,594 0,010
sayisi=3-4
10
hipotansiyo  -87,900 27,341 3215 0,001
n
SC+PSE +L 100,324 32,952 3,045 0,002
SC+L 110,478 42,342 2,609 0,009

Coklu regresyon analizi, B= beta katsayis), t= t-testi degeri, sabit:
regreyon analizi sonu¢ degeri, Std.Err= standart hata, PSE=
posterior segmental ensturmantasyon, SC= spondilolistezis
cerrahisi, L= laminektomi, NSAII= nonsteroid antiinflamatuvar
ilag, Preop= preoperatif, I0= intraoperatif, aPTT= aktive kismi
tromboplastin zamani.

4. Tartisma

Posterior lomber omurga cerrahisi uygulanan hastalarda
intraoperatif kan kaybi ve transfiizyon agisindan risk
faktorlerinin belirlenmesini amag¢ladigimiz ¢alismamizda
NSAII kullanimy, aPTT degeri, uygulanan cerrahi islem tipi,
islem yapilan segment sayisi ile intraoperatif kullanilan
kolloid ve kristaloid miktarlari intraoperatif kan kaybi i¢in
risk faktoriyken, hasta yasi, NSAII kullanimi, PT ve Htc
degerleri, islem uygulanan omurga segment sayisi,
kristaloid kullanim miktar1 ve yiiksek tansiyon arteryal
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degerlerinin intraoperatif transfiizyon uygulamasinda
risk faktorii oldugu gorildii.

Lomber omurga cerrahisi geciren hastalarda cinsiyet, yas,
cerrahi siire, islem yapilan segment sayis1 gibi cesitli
faktorlerin intraoperatif kan kaybini etkiledigi literatiirde
belirtilmistir (Deyo ve ark. 1992; Zou ve ark., 2015).
Cinsiyetin intraoperatif kanama ve
etkinligine ait farkli c¢alisma sonuglari mevcuttur
(Berenholtz ve ark., 2002; Zheng ve ark., 2002; Zou ve ark.,
2015). Berenholtz ve ark. (2002) tarafindan 3988 spinal
cerrahi hastasi lizerinde yapilan ¢alismada kadinlarin ve
ileri yas hastalarin intraoperatif kanama ve transfiizyona
daha buldugu
Calismamizda Zou ve ark. (2015) ¢alismasinin verilerine
benzer sekilde intraoperatif kanama ve transfiizyonda
cinsiyetler arasi fark olmadig goriilmistiir. Bu durum
calismanin dérneklem biiytikliigli ve cinsiyet-yas ve cerrahi
islem tipinin farkhh dagilim gostermesine bagh olabilir.
Hastalarda artan yasla birlikte hematopoietik sistemde
bozulma, kirmizi kan hiicrelerinin émrii ve islevindeki

transfiizyonda

yatkin  oldugunu bildirilmistir.

azalma goriiliir. ilerleyen yasla birlikte Hb diizeylerinde
azalma ve /veya kronik hastalik anemisine bagh Hb
diisiikliigii gelisebilir. Hipertansiyon, kardiyak hastaliklar,
diyabet, patolojiler  gibi
prevalansinin artmasiyla da yaslanan populasyonda

renal komorbiditelerin
hemodinamik instabilite varhigi ya da strese bagh
hemodinamik yanitta bozulma goriilebileceginden ileri
yas hastalarda perioperatif transflizyon sikhigi artabilir.
Calismamizda ileri yas intraoperatif donemde kanama i¢in
belirleyici bir faktér olarak bulunmasa da literatiir ile
uyumlu olarak ilerleyen yas ile birlikte intraoperatif
transflizyon oranlarinda artis oldugu gorildii (Berenholtz
ve ark., 2002; Lenoir ve ark.,2009; Zou ve ark., 2015).

Hastalarin intraoperatif kanama ve transfiizyon igin
risklerin belirlenmesinde cerrahi siire¢ ve uygulanan
islem kadar preoperatif degerlendirme de 6nem tasir.
Preoperatif diisiik Hb ve Htc degerleri intraoperatif kan
drinid kullanimi ic¢in risk faktorleridir. Zheng ve ark.
(2002) ve Nuttall ve ark. (2000) yaptiklar1 arastirmalarda
preoperatif diisik Hb degerlerinin intraoperatif
transfiizyon  igin faktor  oldugunu
bildirmislerdir. Zheng ve ark. (2002) preoperatif
aneminin perioperatif kan {iriinii transfiizyonu sayisinda
artisla bildirmislerdir. Hastalarin

belirleyici

sonuglandigini
ameliyattan 6nce kirmizi kan hiicresi sayisi, hemoglobin
ve hematokrit degeri ne kadar diisiikse, cerrahi sirasinda
kanamay: telafi etme yetenekleri zayif ve perioperatif
doénemde kan transfiizyonu olasilifi da yiiksek olabilir.
Puvanesarajah ve ark. (2018) 11,5 g/dl ve istiindeki
preoperatif  Hb perioperatif
transfiizyon ihtiyacin1 azaltabilecegini belirtmislerdir.
Calismamizda hastalara preoperatif
dénemde ES yapildigi, preoperatif Hb
diizeyleri incelendiginde en diisiik 10 g/dl oldugu goriildii.
Calismamizda preoperatif Hb degeri ile transfiizyon
arasinda anlaml iliski bulunmayisinin bu duruma bagh
oldugunu diistinmekteyiz. Genis drneklemli retrospektif
bir calismada Wu ve ark. (2007) preoperatif Hct diizeyi

konsantrasyonunun,

incelenen baz
replasmani

disiik hastalarda postoperatif 30 giinliik mortalite
oranlarinin arttifin1 belirtmislerdir. Seicean ve ark.
(2013)'da elektif omurga cerrahisi geciren 20000'den
hastada, %?26-%37'lik bir preoperatif Htc
seviyesinin, transfiizyon sayisindan bagimsiz olarak, Htc

fazla

seviyesi daha yiiksek olan hastalardakinden daha yiiksek
postoperatif komplikasyon oram ile iligkili oldugunu
bulmustur. Calismamizda preoperatif Hb degeri ile
transfiizyon arasinda anlamli iliski bulunmamakla birlikte
ylksek Htc degeri varliginda ise intraoperatif transfiizyon

riskinin azaldign gorillmiistiir ancak postoperatif
komplikasyonlar degerlendirilmedigi ic¢in literatiire
benzer sekilde Htc degerleri ile postoperatif

komplikasyonlar arasindaki iliski degerlendirilmemistir.

Rutin pihtilasma testleri, edinsel veya konjenital kanama
bozukluklar1 olan hastalar1 tespit etmek ve perioperatif
kanamayr dngorerek duruma ydnelik
planlanmasini saglamak amaciyla preoperatif donemde
cerrahi hastalarinda yaygin olarak kullaniimaktadir.
Preoperatif donemde pihtilasma testlerinden siklikla INR,
PT ve aPTT tercih edilir (Van ve ark., 2011). Horlocker ve
ark. (2001) major omurga cerrahisi uygulanan hastalarda
INR, PT ve aPTT'nin transflizyon tedavisine rehberlik
etmede yardima olabilecegi, 6zellikle de PT ve aPTT bu
cerrahilerde kanamay1 6ngérmede en yiiksek duyarhliga

tedavinin

ve oOzgilliige sahip oldugu sonucuna varmislardir.
Calismamizda da PT degerindeki artisla birlikte
intraoperatif transfiizyonda, aPTT degerlerindeki artisla
da intraoperatif kanama miktarinda artis oldugu gorildii.
PT’ nin intraoperatif transfiizyonu, aPTT sonuglarinin ise
kanamayr o6ngdrmede kullanabilecek bir parametre
oldugu saptandi.

Nonsteroid antiinflamatuar ilaglar (NSAII) analjezik ve
antiinflamatuvar etkili sik kullanilan ajanlardir. Bu grup
hastalarin preoperatif medikal agr1 tedavisinde genellikle
ilk basamaklarda tercih edilen NSAIl'ler siklo-oksijenaz
inhibe ederek, Plt aktivasyonu ve
agregasyonunda 6nemli olan tromboksan A2 iiretimini
azaltarak dolayli yoldan intraoperatif kanama riskini

enzimlerini

arttirmaktadir. Literatiirde NSAIl'lerin artmis peroperatif
kanama ve kan transfiizyonu gereksinimleriyle ilgili
bir¢ok yayin bulunmaktadir (Blomqvist ve ark., 1996,
Shetty ve ark., 2014). Calismamizda da literatiirle uyumlu
olarak NSAII kullananlarda artmis intraoperatif kan kaybi
ve transfiizyon gereksinimi oldugu gorilmistiir.
Preoperatif donemde Kkesilmesini oOnerilen NSAII'larin
birakilmasi i¢in optimal zamanlama konusunda gecerli bir
kilavuz yoktur. Onerilerin ¢cogu bu ilaglarin farmasétik
yarl1  Omirlerine dayanmaktadir, omurga
cerrahisinde kesilmesinde optimal zamanlamay1 6neren
yliksek kalitede kanit bulunmamaktadir (Mikhail ve ark.,
2020).

Literatiirde bir¢cok ¢alisma, operasyon siiresinin kanama

ancak

ve kan transfiizyonunun 6nemli belirleyicileri oldugunu
gostermistir (Basques ve ark., 2015, Aoude ve ark., 2016).
Cerrahi islem siiresi, intraoperatif kanama ve transfiizyon
sayisinda artisla iliskilendirilebilecek bir degisken olsa da
islem siiresi cerrahin bilgi ve deneyimine, hasta viicut
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agirhigindaki artisa, kullanilan ekipman gibi faktorlere
bagh degisebilmektedir, bu sebeple uzamis cerrahi islem
stireleri her zaman artmis kanama ile iliskilendirilemez
(Zheng ve ark., 2002). Calismamizda da Zou ve ark. (2015)
calisma sonucuna benzer sekilde cerrahi islem siiresi
intraoperatif kanama ve transfiizyon i¢in belirleyici faktor
olarak bulunmamistir. islem uygulanacak segment sayisi
ve yapilacak cerrahi islem tiri 6zellikle intraoperatif kan
kayb1 6ngoriilmesinde
degiskenlerdir (Horlocker ve ark, 2001). Uygulanan
osteotomiler, enstriiman kullanimi, disseke edilen doku
genisligi, islem yapilacak seviye ve segment sayisi her
vakada farklillk gdstermektedir.
prosediiriin kompleksliginde artis ve islem uygulanan
segment sayisinda artma intraoperatif kanama ve
transfiizyonda artisa sebep olur (Nuttall ve ark., 2000;
Zheng ve ark., 2002). Johnson ve ark’nin (Johnson ve ark.,
1989) yaptig1 ¢calismada ¢ok seviyeli fiizyon varligi, ve
kombine cerrahi yaklasimlarin lomber omurga cerrahisi
icin intraoperatif kan kaybini arttirdigini bulmuslardir.

riskinin kullanilabilen

Uygulanan cerrahi

Calismamizda Liu ve arkKlarimin (Liu ve ark, 2021)
calismasina benzer sekilde li¢ ve licten fazla segmente
islem uygulanmasi kanama ve transfiizyonu arttirmistir.
Calismamizda kompleks spondilolistezis
cerrahisinin intraoperatif kanama artisi icin belirleyici

ozellikle

faktdér oldugu goriildii. islem yapilan segment sayisi ve
uygulanan cerrahi prosediir tiirleri intraoperatif kan
kaybi riskini tahmin etmek ve hastalar1 artan risk
gruplarina ayirma agisindan klinisyene yardimci olabilir.
Omurga cerrahilerinde anestezi tarafindan
intraoperatif hasta ydonetimi her zaman kolay olmayabilir.
Kanamanin ve transfiizyon gereksiniminin azaltilmasi i¢in
vaka icinde hipotansif yaklasimin klinik olarak uygun
oldugu hastalarda kontrollii hipotansiyon uygulanabilir
(Hu, 2004).
uygulanmis hasta bulunmamaktadir ancak intraoperatif
doénemde istemsiz sekilde tansiyon arteryal degerlerinin
diisiik seyrederek hipotansiyon olusan olgularda
intraoperatif kanama miktarinin azaldig goriildi. HT ise

uzmani

Calismamizda kontrolli hipotansiyon

kardiyovaskiiler sistemde bir¢ok degisikliklere sebep
olan, hastalarda vaskiiler skleroz, hyalinosis, kapiller
kontraksiyon, kan pihtilasma yeteneklerinde azalmaya
sebep olan bir komorbiditedir (Lei ve ark. 2020). HT’ lu
hastalar ¢ogunlukla oral antihipertansif ilaglara ek olarak
aspirin gibi antikoagiilanlar alma aliskanligina da
sahiplerdir. Ozellikle ilag uyumu olmayan ve/veya
kontrolsiiz HT’ u olan hasta gruplarinda perioperatif kan
basinci kontrolii de zor olmaktadir. Bu sebeplerle HT'lu
hastalarda intraoperatif yiiksek kan basinci degerleri
sebebiyle kanama ve transfiizyon gereksinimi diger
hastalara gore daha olabilmektedir. Calismamizda da
intraoperatif  yliksek degerlerinin
intraoperatif transfiizyon belirleyici  oldugu,

kan  basinc
icin
hastalarda transfiizyon sikliginin arttig1 gorildi.

Hipertansiyon, kardiyak veya karotis hastalig1 gibi tibbi

komorbiditeleri olan yetigskinlerde cerrahi islem
uygulamalarinda  sivi  reslisitasyonu  gerektiren
intravaskiiler =~ hipovolemi  gelisebilir. Bu tip

komorbiditeleri olan hastalarda organlarin azalmis
perflizyonu tolere edilemez (Hu, 2004). Hemodinamik
parametrelerin stabilitesinin saglanmasi
hipotansiyonun tedavisinde genellikle kristaloid veya
kolloid soliisyonlar1 uygulanmaktir. Degisen plazma
hacmiyle birlikte hemodiliisyon meydana gelerek
diliisyonel anemi olusturmakta, Hb ve Htc diizeyi
diismektedir (Walsh ve Saleh, 2006). Diisilk Hb ve
degismis plazma hacmi intraoperatif kanamada artisa
sebep olabilmektedir. Hb ve Htc'deki diisiis goriilmesi
klinisyenler intraoperatif  transfiizyon
uygulamasini arttirabilecegi gibi yiiksek riskli hastalarda
diusiik Hb bagh
hemodinamik instabilitenin kontrol altina alinabilmesi

ve varolan

tarafindan

varligina meydana gelebilecek

icin intraoperatif transfiizyon ihtiyaci artabilir.
Calismamizda da kullanilan kristaloid miktarinin
artmasiyla hem kanama hem de transfiizyonda artis
oldugu gorilmiistir. Sivi ressiisitasyonunda kullanilan
kolloidler osmotik aktivitesi olan, yiiksek molekiil agirlikh
substanslardir ve plazma onkotik basincini artirir.
intravaskiiler alanda sivi tutulmasini saglayarak dolasan
volimii ekspanse eder (Kaczynski ve ark, 2013).
Calismamizda sentetik bir kolloid olan Gelofusine® (4%
succinylated gelatine in 0,7% saline, MWw 30 kDa, B
Braun, Chapeltown, UK) kullanilmistir. Gelofusine®
kiigiik hacimli kullanimlar da dahil olmak iizere Plt
membran biitiinligi, pihtilasma ve fibrin olusumunda
negatif etki gosterebilmekte ve belirgin pihtilasma
diizensizligine yol agabilmektedir. Calismamizdaki kolloid
kullanimiyla birlikte intraoperatif kanama riskindeki artis
olusabilecek diliisyonel anemiye bagh Hb
dustikligiine ettigimiz  kolloidin
koagiilasyon iizerindeki yan etkisine bagh oldugunu
diisiinmekteyiz.

hem

hem de tercih

5. Sonug

Intraoperatif kan kayb1 ve transfiizyonu arttirabilecek
faktorlerin belirlenmesi, hastalara ameliyat 6ncesi daha
iyi danismanlik verilmesinde, kan kaybini ve kan
transfiizyonlarini azaltmak igin stratejiler ve teknikler
uygulayarak genel maliyeti ve ameliyat
komplikasyonlar1 azaltmada biiyiik fayda saglayabilir.

sonrasi

Limitasyonlar

Calismamiz retrospektif oldugundan bazi veriler eksiktir.
Calismamiz tek merkezlidir, ¢alismamizin 6érneklem
biiytikliigii yeterince biliyiilk degildir. Daha biyiik
orneklem biiyiikliigiine sahip ¢ok merkezli bir calisma ile
sonuglar1 dogrulamak miimkiin olacaktr.

Katki Orani Beyam
Tiim yazarlar ayni oranda katkiya sahip olup, tiim yazarlar
makaleyi incelemis ve onaylamistir.

Catisma Beyani
Yazarlar bu calismada hig¢bir ¢ikar iliskisi olmadigini
beyan etmektedirler.
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YETISKIN BIREYLERDE PROBIiYOTIiK VE PREBIYOTIK ICEREN
BESIN TUKETIMI ILE DEPRESYON DURUMU VE
ANTROPOMETRIK OLCUMLER ARASINDAKI iLISKININ
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Ozet: Bu calismada yetiskin bireylerde prebiyotik ve probiyotik iceren besin tiiketimi ile depresyon durumu ve antropometrik él¢timler
arasindaki iliski degerlendirilmistir. Calismaya 19-65 yas arasi 385 yetigkin birey dahil edilmis ve prebiyotik ve probiyotik iceren besin
tiiketimleri ile besin destegi kullanimlar: siklik formu araciligiyla degerlendirilmistir. Depresyon diizeylerinin degerlendirilmesinde
Beck Depresyon Olcegi (BDS) kullamlmistir. Bireylerin yas ortalamasi 22,4+6,4 yildir. Bireylerin beden kitle indeksi (BKI) ortalamasi
22,0+3,9 kg/m?, bel/boy orani 0,44+0,1’dir. Calismaya katilan bireylerin %95,1’i probiyotik ve %89,9’u ise prebiyotik kavramini bildigini
ifade etmistir. Bireylerin %94,5’i probiyotiklerin ve %89,1'i ise prebiyotiklerin saglik agisindan yararli oldugunu diisiinmektedir.
Bireylerin probiyotik iceren besin tiiketim sikliklarina gére BDS puanlar1 arasinda istatistiksel olarak anlaml bir fark saptanmamistir
(P>0,05). Prebiyotik iceren besinlerden domates, badem ve ceviz tiiketim sikliklarina gore bireylerin BDS puanlari arasinda istatistiksel
olarak anlamli fark saptanmistir (P<0,05). Bireylerin zeytin, badem ve ceviz tiikketim siklig1 ile BDS puani arasinda negatif yonde anlaml
iliski belirlenmistir (P<0,05). Peynir, salgam suyu, sarimsak, domates, tam bugday ekmegi ve yulaf tiikketim sikhig1 ile BKi arasinda negatif
yonde anlamli iligki; kefir, peynir, sarimsak ve kereviz tiiketim siklig1 ile bel/boy orani arasinda negatif yonde anlaml iligki saptanmigtir
(P<0,05). Bireylerin antropometrik 6l¢ctimleri ile BDS Puani arasinda anlamli bir iliski saptanmamistir (P>0,05). Sonug olarak, calismada
yetiskin bireylerde prebiyotik ve probiyotik iceren besin tiiketimi ile depresyon durumu ve antropometrik 6l¢iimler arasindaki iligki
ortaya konmustur. Prebiyotik ve probiyotik iceren besinlere giinliik beslenmede yeterli ve dengeli beslenmenin saglanmasina katki
saglayacak miktarda yer verilmesi ruh sagliginin korunmasi, obezitenin 6nlenmesi ve tedavisinde 6nemlidir.

Anahtar kelimeler: Depresyon, Prebiyotik, Probiyotik, Beden kiitle indeksi

Evaluation of the Relationship between Probiotic and Prebiotic Containing Food Consumption and Depression

Status and Anthropometric Measurements in Adults
Abstract: In this study, it was aimed to evaluate the relationship between prebiotic and probiotic containing food consumption and
depression status and anthropometric measurements in adults. In the study, 385 adults aged 19-65 years were included and prebiotic
and probiotic containing food consumption and nutritional support use of individuals were evaluated through the frequency form. Beck
Depression Scale (BDS) was used to evaluate the depression levels of individuals. The mean age of the individuals was 22.4+6.4 years.
The mean body mass index (BMI) of the individuals is 22.0+3.9 kg/m2, and the waist/height ratio is 0.44+0.1. 95.1% of the individuals
participating in the study stated that they knew the concept of probiotic and 89.9% of them knew the concept of prebiotic. 94.5% of
individuals think that probiotics and 89.1% of individuals think that prebiotics are beneficial for health. No statistically significant
difference was found between the BDS scores according to the frequency of consumption of foods containing probiotics of the individuals
(P>0.05). A statistically significant difference was found between the BDS scores of the individuals according to the frequency of
consumption of tomatoes, almonds and walnuts from foods containing prebiotics. (P<0.05). A negative significant correlation was
determined between the frequency of olive, almond and walnut consumption and the BDS score (P<0.05). There was a negative
significant correlation between the frequency of cheese, turnip juice, garlic, tomato, whole wheat bread and oat consumption and BMI;
there was a negative significant correlation between the frequency of kefir, cheese, garlic and celery consumption and the waist/height
ratio (P<0.05). No significant correlation was found between anthropometric measurements of individuals and BDS score (P>0.05). As
a result, the relationship between prebiotic and probiotic containing food consumption, depression status and anthropometric
measurements in adults was revealed in the study. It is important to include foods containing prebiotics and probiotics in the daily diet
in an amount that will contribute to the provision of adequate and balanced nutrition, in the protection of mental health, prevention and
treatment of obesity.

Keywords: Depression, Prebiotic, Probiotic, Body mass index
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1. Giris
Uluslararas1 Saghk Kuruluslar1 probiyotigi ‘yeterli
miktarda verildiginde konakciya saghk yarari saglayan
canli mikroorganizmalar’, prebiyotigi ise ‘saglik agisindan
yararli olan konakg¢1 mikroorganizmalar tarafindan segici
olarak kullanilan substrat’ olarak tanimlamaktadir
(ISAPP, 2021). Giiniimiizde prebiyotik ve probiyotikler
iceren besinler sahip olduklar 6zelliklere bagh olarak
saghgin  korunmasi, gelistirilmesi, yasam Kkalitesinin
arttirllmasinda ve ozellikle hastaliklarla miicadelede 6n
plana ¢ikmistir (Pekcan, 2008; Kumari ve ark., 2020). Son
yillarda 6zellikle ulusal ve uluslararasi diizeyde énemli bir
halk sagligi sorunu olan obezite ve o6zellikle pandemi
kosullarinin da eklenmesiyle depresyon ve kaygi
durumlarinin artmasina bagh olarak prebiyotik ve
probiyotiklerin mental saglikla olan iligkileri {izerine
yuriitiilen ¢alismalar dikkat cekmektedir (Schachtsiek ve
ark., 2004; Oelschlaeger, 2010; Markowiak ve Slizewska,
2017; Kumari ve ark., 2020).

Prebiyotik ve probiyotiklerin ag¢lik ve istahin kontroliinde
ve vicut agirliginin diizenlemesindeki olas1 rolleri
tizerinde durulmaktadir. Boylece énemli bir halk saghigi
sorunu haline gelmis obezitenin 6nlenmesinde prebiyotik
ve probiyotiklerin tiiketimi /tercih edilmesi 6nem
kazanmistir (Baboota ve ark., 2013). Probiyotiklerin viicut
agirhg tizerindeki etkisini arastiran randomize kontrollii
calismalarda, probiyotik kullaniminin viicut agirhg artisi
ile viicut yag depolanmasini baskiladigi ve beden kiitle
indeksi (BKi) {izerinde anlamh azalma sagladif
belirtilmektedir (Kondo ve ark., 2010; Zhang ve ark,
2015). Prebiyotiklerin obeziteyle iligkisini inceleyen
calismalarda ise istah ve enerji dengesi iizerine etkileri 6n
plana ¢ikmaktadir (Slavin, 2013). Prebiyotikler, 6zellikle
enerji alimi ve harcamasin etkileyen gastrointestinal
hormonlarin salinimini etkilemekte ve néropeptitlerin
sekresyonunu, gastrik motiliteyi ve instilin duyarhiligini
degistirerek doygunlugu arttirmakta, besin tiiketimini
azaltmaktadir (Torres-Fuentes ve ark, 2017). Yapilan
randomize kontrollii bir ¢alismada, iki hafta boyunca
prebiyotik takviyesi alan bireylerin aglhk diizeylerinde
onemli diisiis oldugu bildirilmistir (Cani ve ark. 2009).
Baska bir calismada ise benzer seklinde prebiyotik
kullananlarda tokluk skorlarinin daha ytiksek oldugu
belirtilmistir (Kellow ve ark., 2014).

Prebiyotik ve probiyotiklerin psikobiyotik &zellik
gostermekte oldugu, yeterli miktarda alindiginda mental
sagligl olumlu etkiledigi belirtilmektedir (Peirce ve Alviiia,
2019). Prebiyotik ve probiyotiklerin mental saglikla olan
iliskisini ele  alan  ¢alismalar  incelendiginde,
probiyotiklerin beyin aktivitesi modiilasyonu ile zihinsel
saghgl olumlu etkileyebilecegi belirtilmektedir. Ayrica
noroaktif bilesenler iireterek o6zellikle depresyon ve
anksiyete gibi stres ile iliskili bozukluklarda davranigsal
etkiler gosterdigi bildirilmistir (Liu ve ark., 2015; Peirce
ve Alvifia, 2019). Kronik yorgunluk sendromuna sahip
bireylerde yiirtitillen bir calismada, bireylere iki ay
boyunca yapilan probiyotik takviyesinin anksiyete

semptomlarini azalttig1 saptanmistir (Rao ve ark., 2009).
Yiriitilen bir baska deneysel c¢alismada ise
prebiyotiklerle beslenen farelerde stres etkeninin neden
oldugu kaygi benzeri davranislarda azalma oldugu
belirlenmistir (Tarr ve ark., 2015). Prebiyotik takviyesi
verilen bir baska hayvan calismasinda ise, ii¢ hafta
boyunca verilen destegin, ratlarin beyin fonksiyonlarini
iyilestirdigi ve azaltigr  bildirilmistir
(Savignac ve ark., 2016). Fakat deneysel g¢alismalarin
aksine; randomize kontollii yiiriitiilen klinik ¢alismalarin
incelendigi bir probiyotiklerin
depresyon ve anksiyete tzerinde kiiclik etkileri oldugu
saptanirken, prebiyotiklerin depresyon ve anksiyete
iizerinde olumlu etkilerinin olmadig belirtilmistir (Liu ve
ark, 2019).

Bu ¢alismada yetiskin bireylerde prebiyotik ve probiyotik
iceren besin tiiketimi ile depresyon durumu ve
antropometrik Olciimler iliskinin
degerlendirilmesi amaglanmistir.

anksiyeteyi

meta analizde ise

arasindaki

2. Materyal ve Yontem

Calisma verileri arastirmacilar tarafindan olusturulan
web-tabanli formu yardimiyla toplanmistir.
Calismaya web-tabanli anket formunun basindaki ‘Bu
calismaya kendi istegim ile katilmayr onaylhiyorum’
sekmesini isaretleyen ve anket formunu tam dolduran 19-
65 yas aras1 385 yetiskin birey (343 kadin, 42 erkek) dahil
edilmistir. Anket yardimiyla bireylerin genel 6zellikleri,
antropometrik 6l¢timleri (viicut agirhigy, boy uzunlugu ve
bel c¢evresi) ve probiyotik/prebiyotik farkindaliklar:

anket

sorgulanmistir. Bireylerin prebiyotik ve probiyotik iceren
besin tiiketimleri ile besin destegi kullanimlarn siklhik
formu araciifiyla  degerlendirilmistir.  Bireylerin
depresyon diizeylerinin degerlendirilmesinde Beck
Depresyon Olgegi kullanilmistir.

2.1. Besin Tiiketim Siklig1

Bireylerin son bir ay igerisindeki probiyotik ve prebiyotik
iceren besin tiiketimleri ile besin destegi kullanimlari,
arastirmacilar tarafindan olusturulan
araciliglyla degerlendirilmistir. Prebiyotik ve probiyotik
iceren besinler literatiir taramasi sonucu saptanmistir.
Haftada 3 kez ve iizeri tiiketim ‘cok sik’, haftada 1-2 kez
tiketim ‘sik’, 15 giinde 1 kez ve ayda 1 kez tiikketim
‘nadiren’, olmamasi ‘hi¢’

sikhik  formu

tiiketimin olarak
siniflandirilmistir.

2.2. Antropometrik Olgiimler

Bireylerin antropometrik olctimleri (viicut agirhgi, boy
uzunlugu ve bel c¢evresi) beyana dayal

sorgulanmistir. Anket formunda antropometrik dl¢iimleri

olarak

nasil alacaklar1 konusunda bireyler bilgilendirilmistir.
Beden kiitle indeksi (BKI), viicut agirliginin boy
uzunlugunun karesine bdliinmesi ile bel/boy orani, bel
cevresinin boy uzunluguna bdéliinmesi ile hesaplanmistir
(Gibson, 2005).

2.3. Beck Depresyon Olgegi

Beck Depresyon Olcegi bireylerde depresif belirtilerin
derecesini belirlemek amaciyla gelistirilen bir 6lgektir.
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Ulkemizde Hisli (Hisli, 1989) tarafindan 6l¢egin Tiirkce
gecerlik ve giivenirligi yapilmistir. Olgek toplam 21
sorudan olusmakta ve her soru 0 ila 3 puan arasinda
puanlanmaktadir. Olgegin toplam puam 0-63 arasinda
degismektedir. Olcekten elde edilen puan arttik¢a depresif
belirtilerin arttigi degerlendirilmistir (Beck ve ark., 1961).
2.4. istatistik Analiz

Calismadan elde edilen verilerin istatistiksel olarak
degerlendirilmesinde SPSS (Statistical Package for Social
Science) 22.0 istatistiksel paket programi kullanilmistir.
Histogram, varyasyon katsayisi orani, Skewness, Kurtosis
ve Kolmogorov-Smirnov testleri kullanilarak verilerin
dagilim analizi gerceklestirilmistir. Sayisal degiskenler
arasindaki iligkiler Spearman korelasyon katsayisi ile
verilmistir. Bagimsiz gruplarin karsilastirilmasinda non-
parametrik yontemlerden Kruskal Wallis testinden
yararlamlmistir (Onder, 2018). Sonuglar %95 giiven
araliginda, olarak  P<0,05
diizeyinde degerlendirilmistir.

istatistiksel anlamlilik

3. Bulgular

Bireylerin 0Ozellikleri Tablo 1'de verilmistir. Calismaya
toplam 385 birey (343 kadin, 42 erkek) katilmistir.
Bireylerin yas ortalamasi 22,4+6,4 yildir. Bireylerin BKI
ortalamasi 22,0+3,9 kg/m?, bel/boy orani 0,44+0,1’dir.

Tablo 1. Bireylerin genel 6zellikleri

Degiskenler X+SS

Cinsiyet (Say1, %)

Kadin 343 (%89,1)
Erkek 42 (%10,9)
Yas (y11) 22,4+6,4
Viicut agirligr (kg)

Kadin 58,0+10,3
Erkek 84,6+14,2
BKi (kg/m?) 22,0+3,9
Bel cevresi (cm)

Kadin 70,8+9,9
Erkek 89,0+13,9
Bel/boy orani 0,44%0,1
Beck Depresyon Olgegi Puani 11,8+8,9

BKi= beden kiitle indeksi.

Bireylerin probiyotik ve prebiyotik farkindaliklar1 Tablo
2’de verilmistir. Calismaya katilan bireylerin %95,1’i
probiyotik ve %89,9’u ise prebiyotik kavramim bildigini
ifade etmistir. Bireylerin %94,5’i probiyotiklerin ve
%89,1'i ise prebiyotiklerin saglk agisindan yararh
oldugunu diistinmektedir.

Tablo 2. Bireylerin probiyotik ve prebiyotik
farkindaliklarinin degerlendirilmesi
n (%)
Probiyotik kavraminin anlamini biliyor musunuz?
Evet 366 (%95,1)
Hayir 19 (%4,9)

Probiyotiklerin saglik etkisi sizce nasildir?

Saglik agisindan yararhidir. 364 (%94,5)

Saglik agisindan zararhdir. 3 (%0,8)
Fikrim yok. 18 (%4,7)
Prebiyotik kavraminin anlamini biliyor musunuz?
Evet 346 (%89,9)
Hayir 39 (%10,1)

Prebiyotiklerin saglik etkisi sizce nasildir?

343 (%89,1)
4 (%1,0)
38 (%9,9)

Saglik acisindan yararlidir.
Saglik agisindan zararhdir.
Fikrim yok.

Bireylerin probiyotik/prebiyotik iceren besin ve besin
destegi kullanim sikliklarina gére Beck Depresyon Olcegi
puanlar1 Tablo 3’te verilmistir. Bireylerin probiyotik
iceren besin tiiketim sikliklarina gére Beck Depresyon
Olgegi puanlari arasinda istatistiksel olarak anlamli bir
fark saptanmamistir (P>0.05). Prebiyotik igeren
besinlerden domates, badem ve ceviz tiiketim sikliklarina
gore bireylerin Beck Depresyon Olgegi puanlari arasinda
istatistiksel olarak anlaml fark saptanmistir (P<0.05).
Bireylerin probiyotik/prebiyotik iceren besin ve besin
destegi kullamm sikliklar1 ile Beck Depresyon Olgegi
puani, BKI ve bel/boy oram arasindaki iliski Tablo 4’te
verilmistir. Bireylerin zeytin, badem ve ceviz tiiketim
sikligr ile Beck Depresyon Olgegi puani arasinda negatif
yonde anlamli iliski belirlenmistir (P<0.05). Peynir,
salgam suyu, sarimsak, domates, tam bugday ekmegi ve
yulaf tiiketim siklig1 ile BKI arasinda negatif yénde anlaml
iliski; kefir, peynir, sarimsak ve kereviz tiikketim siklig ile
bel/boy orani arasinda yine negatif yonde anlaml iliski
saptanmistir (P<0.05).

Bireylerin Beck Depresyon Olcegi puani ile antropometrik
Olciimleri arasindaki iliski Tablo 5’te verilmistir.
Bireylerin antropometrik 6l¢lim ve hesaplar ile Beck
Depresyon Olcegi puami arasinda anlamh bir iligki
saptanmamugtir (P>0.05).

4. Tartisma

Son yillarda yiiriitilen ¢alisma sonuglarinda bagirsak
mikrobiyotasinin metabolik sagliga etki ettigi ve disbiyoza
ugramasi durumunda obezite basta olmak iizere bulasici
olmayan gelisimine oldugu
gosterilmistir (Bakker ve Nieuwdorp, 2017; Totan ve ark,,
2019, Ballini ve ark., 2020). Bu nedenle saglikli bagirsak
mikrobiyotasinin saglanmasinda prebiyotik ve probiyotik
iceren besinlerin tiiketimi 6nem kazanmistir.

Ayrica son yillarda bireylerin prebiyotik ve probiyotik
kavramlar1 ve saglik etkilesimine yonelik farkindaliklar:

hastaliklarin neden

artmaya baslamistir (Sakkas ve ark., 2020). Bu ¢alisma
sonuglar1 literatiirli destekler niteliktedir, bireylerin
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tamamina yakini prebiyotik ve probiyotik kavramini
bildigi ifade etmis ve saglik ilizerine olumlu etkilerinin
oldugunu belirtmislerdir (Tablo 2).

Bagirsak mikrobiyota kompozisyonu, beslenme basta
olmak iizere pek ¢cok etmenden etkilenmekte, bagirsak
mikrobiyotas: da viicut kompozisyonunu ve metabolik
ozellikleri etkilemektedir (Arslan, 2014, Ayyildiz ve
Yildiran, 2019). Bagirsak mikrobiyotasindaki
dengesizligin bagisiklik ve metabolik yollar araciligiyla
bagirsak-beyin eksenini etkileyerek obezite ve obeziteyle

iligskili metabolik bozukluklara yol ac¢tig1 belirtilmektedir
(Catak ve Memis, 2021). Bagirsak mikrobiyota
kompozisyonunu olumlu yénde degistiren probiyotik ve
prebiyotik iceren besinlerin obeziteyi 6nlemede 6nemli
gorevleri oldugu belirtilmektedir ve bu besinler
obezitenin tedavisinde ilgi duyulan 6nemli bir beslenme
bilim alani haline gelmistir. Ayrica giinlimiizde viicut
agirliginin probiyotik ve prebiyotik
desteklerin kullanimi da mevcuttur (Abenavoli ve ark.,
2019).

kontroliinde

Tablo 3. Bireylerin probiyotik/prebiyotik iceren besin ve besin destegi kullanim sikliklarina gore Beck Depresyon Olcegi

puaninin degerlendirilmesi

Degiskenler Tiiketim Sikhiklarina Gére Beck Depresyon Olcegi Puani P
Cok sik Sik Nadiren Hig

Yogurt 11,748,8 11,648,0 14,3+12,4 15,048,7 0,718
Ayran 12,5+9,7 11,9+8,3 9,7+6,4 14,0£14,8 0,460
Kefir 14,3+11,6 11,7+9,0 11,6%9,0 11,6%8,2 0,703
Peynir 11,8+8,7 12,5+9,9 11,5+7,9 10,7+10,5 0,905
Zeytin 10,8+7,9 12,3+10,2 12,8+8,9 13,4+11,1 0,056
Tursu 11,2+7,7 11,8+9,8 12,1+8,5 12,2+10,3 0,836
Sirke 9,1+6,1 11,0+8,4 12,1+8,7 12,8+9,8 0,221
Boza 6,4+7,1 12,349,8 12,1+8,8 11,848,8 0,468
Salgam suyu 10,5+8,5 12,7+9,6 10,6+7,4 12,349,3 0,600
Tarhana 10,8+10,3 12,1+8,8 12,148,5 10,148,2 0,051
Sarap 6,4+4,6 14,5+11,7 11,5479 11,8489 0,139
Bira 10,5+9,9 13,8+10,5 12,7+8,8 11,2+8,4 0,234
Probiyotik iceren yogurt 13,8+12,4 10,9+7,8 11,948,5 11,5+8,17 0,855
Probiyotik iceren siit 12,6+12,1 10,8+8,4 11,9494 11,948,3 0,680
Probiyotik (s1v, toz, kapsiil vb. form) 10,1+11,3 10,248,3 12,549,7 12,048,7 0,224
Sogan 11,5+8,3 13,0+9,9 11,3+9,0 12,5+10,7 0,638
Sarimsak 11,8+8,7 10,7+7,8 12,7+9,2 12,4+10,6 0,504
Kereviz 11,0+6,6 10,9+9,4 10,8+8,1 12,5+9,1 0,248
Pirasa 15,1+13,9 10,6+8,5 11,8+8,2 12,0+9,2 0,550
Enginar 13,8+10,5 12,7+10,9 10,3+7,1 12,3+9,2 0,363
Yer elmasi 17,1+12,2 10,7+9,2 10,5+8,2 12,2+8,9 0,132
Muz 11,6+8,8 11,6+8,8 11,8+8,2 16,0+13,5 0,712
Elma 11,5+8,6 12,1+9,2 11,5+7,9 15,8+13,1 0,761
Cilek 14,7+11,6 10,0+7,8 12,1+8,2 11,7+9,3 0,159
Uziim 12,549,0 11,048,3 12,1+8,3 11,7+9,9 0,618
Domates 11,4+8,4 11,4+8,0 12,2+11,5 18,6+11,1 0,021*
Mercimek 12,2+9,2 12,0+9,0 10,9+7,2 13,0+14,2 0,849
Kuru fasulye 11,6+10,5 12,148,2 11,448,2 13,6+£12,7 0,718
Nohut 11,4+9,8 11,9+9,0 12,0+8,5 11,2+8,5 0,780
Bezelye 12,1+10,7 12,1+8,8 11,9+8,3 10,3+9,4 0,479
Tam bugday ekmegi 12,0+8,4 12,0+10,9 11,2+7,5 11,9+10,6 0,761
Yulaf 11,249,1 12,4+9,8 10,8+7,4 12,8+8,8 0,270
Karabugday 14,0+9,1 12,7£12,2 9,9+7,1 11,9+8,6 0,228
Keten tohumu 13,3+10,5 11,9+10,9 10,4+8,1 12,0+8,7 0,549
Badem 10,6+8,9 10,8+9,1 12,1+8,7 12,0+8,7 0,046*
Ceviz 10,4+8,4 11,5+8,5 12,8+11,0 13,4+8,9 0,020*
Kuskonmaz 12,2+15,0 12,5+9,3 10,5+7,7 11,9+8,9 0,816
Prebiyotik eklenmis ambalajli tiriinler 13,3+12,1 12,5+8,7 12,749,3 11,1+48,0 0,598
Prebiyotik iceren besin destegi 12,2+11,9 12,4+8,2 12,2+10,1 11,7+8,4 0,854

*P<0.05, Kruskal Wallis testi.
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Tablo 4. Bireylerin probiyotik/prebiyotik iceren besin ve besin destegi kullamim sikliklar1 ile Beck Depresyon Olcegi
Puani, BKi ve bel/boy orani arasindaki iliskinin degerlendirilmesi

Degiskenler Beck Depresyon Olgegi Puam BKi (kg/m?) Bel/boy orani
r P r P r P

Yogurt -0,038 0,462 -0,098 0,054 -0,095 0,063
Ayran 0,061 0,234 0,000 0,996 0,032 0,525
Kefir 0,002 0,965 0,059 0,250 -0,123 0,016*
Peynir 0,003 0,955 -0,100 0,049* -0,153 0,003*
Zeytin -0,116 0,023* -0,059 0,245 -0,053 0,303
Tursu -0,028 0,577 -0,089 0,082 -0,076 0,137
Sirke -0,094 0,066 -0,066 0,193 -0,078 0,127
Boza -0,004 0,931 -0,025 0,618 -0,070 0,168
Salgam suyu -0,044 0,389 -0,115 0,024* -0,048 0,344
Tarhana 0,026 0,604 -0,026 0,604 -0,082 0,107
Sarap -0,024 0,635 0,005 0,921 0,066 0,197
Bira 0,059 0,248 0,005 0,925 0,021 0,679
Probiyotik iceren yogurt 0,003 0,947 0,058 0,258 0,082 0,110
Probiyotik iceren siit -0,059 0,245 0,091 0,073 0,083 0,104
Probiyotik (s1v1, toz, kapsiil vb. form) -0,074 0,147 0,001 0,984 -0,023 0,646
Sogan -0,014 0,789 -0,039 0,451 -0,060 0,236
Sarimsak -0,022 0,663 -0,150 0,003* -0,114 0,026*
Kereviz -0,098 0,056 -0,078 0,127 -0,115 0,023*
Pirasa -0,040 0,439 0,070 0,171 -0,077 0,132
Enginar -0,066 0,193 -0,015 0,762 0,041 0,418
Yer elmasi -0,085 0,097 -0,014 0,785 0,046 0,371
Muz -0,039 0,444 0,033 0,523 0,079 0,124
Elma -0,031 0,542 -0,060 0,239 -0,032 0,532
Cilek -0,004 0,936 0,005 0,923 0,059 0,247
Uziim 0,019 0,704 -0,054 0,288 -0,006 0,903
Domates -0,064 0,209 -0,107 0,036* -0,018 0,720
Mercimek 0,043 0,396 -0,039 0,445 -0,035 0,496
Kuru fasulye 0,001 0,988 -0,008 0,883 0,016 0,759
Nohut -0,033 0,521 0,008 0,869 0,047 0,362
Bezelye 0,033 0,518 0,000 0,998 0,003 0,950
Tam bugday ekmegi 0,044 0,388 -0,101 0,049* -0,053 0,301
Yulaf -0,085 0,097 -0,101 0,049* -0,001 0,983
Karabugday -0,021 0,684 -0,047 0,355 -0,048 0,352
Keten tohumu -0,050 0,332 0,040 0,439 0,046 0,371
Badem -0,119 0,020* -0,021 0,680 0,018 0,725
Ceviz -0,145 0,004* -0,068 0,185 -0,047 0,357
Kuskonmaz -0,027 0,603 0,065 0,201 0,046 0,370
Prebiyotik eklenmis ambalajli iiriinler 0,059 0,245 0,073 0,155 0,057 0,293
Prebiyotik iceren besin destegi 0,000 0,998 -0,006 0,901 -0,008 0,878

BKi= beden kiitle indeksi, *P<0.05, Spearman korelasyon testi.

Tablo 5. Bireylerin Beck Depresyon Olgegi puani ile antropometrik élgiimleri arasindaki iliskinin degerlendirilmesi

Antropometrik Olgiimler Beck Depresyon Olgegi Puani
Viicut agirhgr (kg)

Kadin P=0.926

Erkek P=0.204

BKIi (kg/m2) P=0.670

Bel ¢evresi (cm)

Kadin P=0.736

Erkek P=0.731

Bel/boy orani P=0.572

BKi= beden kiitle indeksi, *P<0.05, Spearman korelasyon testi.
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Beslenme aliskanliklarindaki  degisimler  bagirsak
mikrobiyotasinin  degismesine neden  olmaktadir.
Bagirsak mikrobiyotasinda bulunan dost bakterileri
besleyen ve onlarin ¢ogalmasmna yardimci

destekleyen,

olarak

mikrobiyotay1 sindirilemeyen  besin
bilesenleri olan prebiyotiklerin tiiketimi obezitenin
onlenmesinde 6nemlidir (Cerd6 ve ark., 2019). Prebiyotik
iceren besinlerin tiikketimi ile
Lactobacillus tipindeki yararli bakterilerin bagirsak
mikrobiyotasinda artis gosterdigi saptanmistir (Erkul ve
Alphan, 2020). En yaygin bilinen bagirsakta fermente
olabilen prebiyotikler arasinda galaktooligosakaritler,
fruktooligosakkaritler ve iniilin yer almaktadir. Besinsel
kaynaklar olarak pirasa, enginar, hindiba, yerelmasi,
sarimsak, sogan, bugday, yulaf, cavdar, muz, elma, tiziim,
domates, kuskonmaz ve kurubaklagiller gésterilmektedir
(Erkul ve Alphan, 2020). Prebiyotik icerikleriyle 6n plana
¢ikan besinlere beslenmemizde daha fazla yer vermek,
diyetle toplam posa tokluk

hormonlarinin uyarilmasini ve viicut agirhigi artisinin

Bifidobacterium ve

alimimin  artmasini,

kontroliine yardimci olabilecek istahin kontrolinii
sagladig1 belirtilmistir (Slavin, 2013; Erkul ve Alphan,
2020). Bu ¢alismada prebiyotik iceren besinler arasinda
yer alan sarimsak, domates, tam bugday ekmegi ve yulaf
tiiketim siklig1 ile bireylerin BKI degerleri arasinda negatif
yonde anlamh iligki saptanmistir. Ayrica abdominal
yaglanmanin ve saghk riskinin degerlendirilmesinde
kullanilan bel/boy orani ile sarimsak ve kereviz tiiketim
siklig1 arasinda negatif yonde anlaml iligki saptanmistir
(P<0,05). Buna sonuglara bagh olarak prebiyotik icerigi
bulunan besinlere giinliik beslenmede yer verilmesinin,
obezitenin onlenmesinde fayda saglayacagi
gorilmektedir. Ayrica obezitenin tibb1  beslenme
tedavisinde prebiyotik iceren besinlerin tiiketim sikliginin
arttirlmasy viicut agirhign kaybinda etkili sonuglarin
goriilmesini saglayabilir.

Bagirsak mikrobiyota kompozisyonunun diizenlenmesine
etkili olan probiyotikler, bazi maya ve bakterilerden
tablet, paket veya toz halinde temin edilebilir. Bacteroides
ve Firmicutes insan intestinal mikrobiyotasinda bulunan
bakteri tiirlerindendir ve o6zellikle belirtilen bakteri
farklilagsmalarin (Bacteroides sayisinda
azalma ve Firmicutes sayisinda artis) bireylerin viicut
agirhiginda ve obezite riskinde artisa neden oldugu

tiirlerindeki

gosterilmistir. En yaygin kullanilan probiyotikler laktik
asit  bakterileri ile
Bifidobacterium tiirlerini icermektedir.
calismada probiyotik kullaniminin bagirsak
mikrobiyotasin etkileyerek agirliginin
dengelenmesinde olumlu etkisi oldugu gosterilmistir
(Totan ve ark., 2019). Cesitli tursu, zeytin, salgam suyu,
sirke ve boza gibi fermente besinlerde ve yogurt, kefir ve
peynir gibi siit {rilinlerinde bu canli organizmalar

Lactobacillus  ve
Yiiriitilen bir

ozellikle

viicut

bulunmaktadir ve bu besinler probiyotik iceren besinler
olarak belirtilmektedir. Fakat bu mikroorganizmalar,
probiyotik iceriklerinde sahip olduklar1 mikroorganizma
cesidine, miktarina ve tiiketildiklerinde mide ve safra
asitlerine karsi dayanikli olup olmama durumuna bagh

olarak direk probiyotik olarak tanimlanamamaktadir.
(Kumari ve ark., 2020; Catak ve ark. 2021). Bu ¢alisma
sonucunda probiyotik iceren besinler arasinda yer alan
peynir, salgam suyu tiiketim siklig1 ile BKI arasinda ve
kefir, peynir tiiketim siklig1 ile bel /boy orani arasinda yine
negatif yonde anlamh iliski saptanmistir (P<0,05).
Obezitenin
probiyotiklere degil yeterli ve dengeli beslenmenin
saglanmasina katki saglayacak probiyotik iceren besinlere
de yer vermenin 6nemli oldugu vurgulanmahdir.

Beslenmenin ruhsal

onlenmesi ve tedavisinde  sadece

durum {zerine etkisi oldugu
bilinmekte olup beslenme davranislarinda meydana gelen
degisikliklerin insanlarin duygu durumuna olumlu ve
olumsuz katkilar1 olabilmektedir. Giiniimiizde &zellikle
psikobiyotik organizmalar1 iceren besinler ve mental
saglik Tlzerine etkilerinden bahsedilmektedir. Bazi
probiyotiklerin, noéroaktif bilesikler {reterek o6zellikle
depresyon ve anksiyete gibi stres ile iligkili bozukluklarda
davranigsal etkiler gosterdigi saptanmistir. Fermente siit
irilinleri arasinda yer alan yogurt, kefir, boza gibi fermente
besinlerle ile prebiyotik igerigine sahip muz, elma ve
kakao gibi besinlerin yararh bagirsak bakterilerinin
cogalmasini destekleyerek mental saglikla iliskisi ortaya
konmustur (Kuyumcu ve Yildiz, 2020). Yapilan bir
randomize ¢ift kor plasebo kontrollii galismada probiyotik
yogurt ve probiyotik kapsiil verilen bireylerin depresyon
durumlarinda iyilesmeler gézlemlenmistir (Mohammadi
ve ark.,, 2016). Yiiriitiilen bir baska ¢alismada, bireylerin
probiyotik ve prebiyotik besinlerin tiiketimiyle mutluluk
iliskisi ele alinmis, probiyotikli siit ve yogurt, elma,
fermente yogurt ve salgam suyu tiiketimi ile mutluluk
durumlar1 arasinda pozitif yonde bir iliski saptanmistir
(Kuyumcu ve Yildiz, 2020). Bu ¢alismada ise bireylerin
prebiyotik ve probiyotik iceren besinlerle depresif
belirtilerin iliskine bakilmis olup prebiyotik besinler
arasinda yer alan domates, badem ve ceviz tiikketim siklig1
arttikca depresif Dbelirtilerin gostergesi
Depresyon Olgegi puanlarimin anlamli diizeyde azaldig
bulunmustur (P<0,05). Ayrica bireylerin zeytin, badem ve

olan Beck

ceviz tiiketim sikhig1 ile Beck Depresyon Olcegi puam
arasinda negatif yonde anlamh iliski belirlenmistir
(P<0,05).

Literatiirde ayrica obezite ile mental saglik arasindaki
iliski lizerinde de durulmaktadir. Obezite, yasam boyu
duygudurum bozukluklary, anksiyete ve depresyon
durumuyla iliskilendirilmektedir (Avila ve ark. 2015).
Ancak bu calismada bireylerin Beck Depresyon Olcegi
puani ile antropometrik Ol¢limleri arasinda istatiksel
olarak anlaml iliski saptanmamistir (P>0;05). Bu durum
calismada yer alan bireylerin BKI degerlerinin
ortalamasinin normal sinirlarda (saglikl viicut agirhig)
yer almasindan kaynaklaniyor olabilir.

4. Sonug ve Oneriler
Bu ¢alismada, yetiskin bireylerde prebiyotik ve probiyotik
iceren besin tiiketimi ile depresyon durumu ve

antropometrik  Olgiimler arasindaki iliski oldugu
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goriilmektedir. Mental saghgin korunmasi, obezitenin
onlenmesi ve tedavisinde prebiyotik ve probiyotik iceren
besinlere yeterli ve dengeli beslenmenin saglanmasina
katki saglayacak miktarda giinliik beslenmede yer vermek
ve tliketim sikhgini arttirmak énemlidir.
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Abstract: Sleep quality is important due to affects many physiological functions in the body. Recently, it has been considered that an
increase in beverage consumption may lead to some negative effects on sleep quality. The aim of this study was to evaluate the effect of
beverage consumption on sleep quality. 254 individuals, consisting of 181 females and 73 males, included in the study. The
questionnaire including demographic characteristics, anthropometrical measurements, questions about physical activity, beverage
consumption form, Pittsburgh Sleep Quality Index conducted by face-to-face method. The mean Pittsburgh Sleep Quality score was
5.81+3.36. It was determined that 55.5% of the participants (n=141) n had good sleep quality. Even though the amount of caffeine
intake from beverages, consumption number of the caffeinated and stimulant beverages have a negative impact on sleep quality, the
level of this impact is low (P<0.05) (r=0.15, 0.15, 0.14). The consumption of coffee without cream deteriorates sleep quality 4.8 times,
while ayran (drinkable yogurt, buttermilk) deteriorates sleep quality 2.6 times. It is considered that the lessening in the consumption

of ayran, coffee without cream, caffeinated beverages and stimulant beverages could improve quality.
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1. Introduction

Beverages are important dietary component impacting
human health with different biological reactions (Wolf et
al, 2008). The National Health and Nutrition
Examination (NHANES) in 2008 revealed that adult
males consume more sugar-sweetened beverages than
adult females in the United States. It was determined that
40% of women and 55% of men above the age of 20
consume sugar-sweetened beverages daily (Ogden et al.,
2011). The American Heart (AHA)
recommends that the weekly consumption of sugar-
sweetened beverages not exceed 450 kilocalorie (kcal)
(Lloyd-Jones et al., 2010). It has been reported that
sugar-sweetened and caffeinated beverages are
associated with sleep quality and duration (Sampasa-
Kanyinga et al,, 2018; Young et al.,, 2020; Halldorsson et
al,, 2021). It has been argued that energy drinks can also
affect quality and patterns (Faris et al, 2017).
Furthermore, caffeinated energy drinks have been
associated with sleep disorders (Chaudhary et al., 2021).
Sleep, which has vital functions for many aspects
development, energy balance,

Association

including growth,
regulation of immune reactions, cognitive performance,
and psychological situation, occurs in every organism to
a certain extent (Zielinski et al., 2016). While the need for
sleep differs from person to person, 7-9 hours (h) of
sleep is recommended for adults (Hirshkowitz et al,
2015). Studies have revealed that long and short term
sleep durations are related to health problems including
obesity (Vioque et al., 2000; Shigeta et al., 2001; Singh et

al,, 2005; Chaput et al,, 2008) type 2 diabetes (Chaput et
al, 2009) and hypertension (Knutson et al, 2009).
Factors impacting sleep quality can impact sleep duration
as well; thus, potential results of insufficient sleep
duration should be considered for sleep quality as well.
Previous studies have so far focused on the dietary
quality, which affects determining sleep quality. Since
beverages also belong to the dietary composition, the
impact of beverage consumption on sleep quality is a
topic worth discussing.

A limited number (n) of studies mentioned above on
beverages mostly focused on sugar-sweetened beverages
and caffeine consumption (Del Brutto et al., 2016; Clark
and Landolt, 2017; Chaput et al, 2018; Li et al, 2018).
The fact that coffee affects sleep quality, while other
caffeinated beverages do not, has revealed the necessity
of investigating different types of beverages that may
affect quality (Suna and Ayaz, 2018). The hypothesis of
this study; the effect of different beverage groups (sugar-
sweetened beverage, alcohol, caffeinated beverage, milk
and milk-based beverages, stimulant beverages) on sleep
quality is different. It is thought that the results obtained
from this study, which examines the effect of beverage
consumption on sleep quality, will guide future studies.

2. Material and Methods
2.1. Study Design and Sample
This was a cross-sectional study. The sampling
distribution was set as 254 and calculated with 4.5%2.2
(Del Brutto et al., 2016) prevalence, which was obtained
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from the Pittsburgh Sleep Quality Index score from the
previous similar studies, with 95% confidence level and
5% deviation, using the G-Power program (version 3.1).
254 individuals are included in this study.

2.2. Data Collection and Variables

Research data were collected with survey forms in face-
to-face methods. The survey form includes demographic
features, anthropometrical measurements, and questions
on physical activity, beverage consumption form and the
Pittsburgh Sleep Quality Participants also
submitted informed consent forms. Biological factors
were questioned in determining the sex of individuals.
The chronical
questioned with open-ended questions. Type 1 Diabetes
Mellitus, Type 2 Diabetes Mellitus, hypothyroidism,
hyperthyroidism, insulin resistance are classified as
endocrine diseases. Venous insufficiency, hypertension,
lymphedema,
cardiovascular diseases. Fibromyalgia and migraine are
classified as neurological diseases. Polycystic ovary

Index.

disease status of individuals was

heart failure are classified as

syndrome, asthma, and Behget's disease are classified as
other chronical diseases.

2.3. Anthropometric Measurements

In the study, wt, body fat percentages, lean body mass
and water percentages of the participants were
measured using the lightest clothes as possible on and
shoes off (using Tanita BC601, Tarti Medikal,
Besiktas/istanbul/Turkey). It was ensured that
participants had not eaten for 12 h and had not
consumed any beverages 3-4 h before the measurement.
Participants had not also been involved in any physical
activity one day before the measurement. The heights of
participants were asked and noted based on their
declarations. Body Mass Index of the participants was
calculated using wt and height measurements. The World
Health Organization defines BMI categories as follows:
“underweight” for under 18.5
kilogram/meter? (kg/m?) BMI, “normal weight” between
18.5-24.9 kg/m? BMI, “overweight” between 25.0-29.9
kg/m? BMI and “obese” above 30.0 kg/m? BMI (WHO,
2020).

2.4. Physical Activity Level

Physical activity levels of the participants were measured
using a three-question survey form used (Marshall et al,,

individuals

2005). In this survey form, participants were asked
whether they exercise regularly and those answering
negative were defined as “non-actives.” Participants who
exercise regularly were asked how often per week they
do intense and moderate physical exercises. If the total
points of the answers are 4 and above, the participant
was defined as “adequately active,” otherwise as
“inadequately active.”

2.5. Beverage Groups

To calculate the beverage consumption amounts, a
beverage consumption form prepared by the researchers
prepared. This form interrogates the consumption
frequency and amount of each following beverage:
blackened/green tea, herbal tea, Turkish coffee, Nescafe,

decaffeinated Nescafe, filter coffee, other coffee types
with cream and without cream, carbonated beverage,
light-carbonated beverage, zero carbonated beverage, ice
tea, ice tea without sugar, packaged juice and fresh
squeezed juice, homemade sugar-sweetened beverages,
mineral water, fruity mineral water, kefir, ayran, milk,
flavored milk, energy drinks, sports drinks, beer, raki,
wine and others. The amount of water consumption was
also questioned. Caffeine, sugar and alcohol content of
the beverages were calculated based on the USDA food
composition database (USDA, 2019).

2.6. Pittsburgh Sleep Quality Index

The Pittsburgh Sleep Quality Index (PSQI) was developed
(Buysse et al., 1989) and validated in Turkish (Agargun,
1996). PSQI of 24 questions and 7
subcomponents. These components include subjective
sleep quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbance, use of sleeping medication
and daytime dysfunction. Each component is assessed on
a scale of 0-3 points, and the total sum gives the PSQI

consists

point. It indicates good sleep quality when the total PSQI
point is <5, and it indicates poor sleep quality when it is
more than 5.

2.7. Statistical Analysis

The IBM SPSS Statistic 21 program was used for analysis.
The suitability of the variables to the normal distribution
was analyzed with analytical methods (Kolmogorov-
Smirnov/Shapiro-Wilk tests). Descriptive analyses were
taken for normally distributed variables with mean (m)
and standard deviation (SD). When normal distribution
was impossible in the comparison of the variables for
independent groups Mann-Whitney U Test, otherwise, T-
test was used. In the comparison of the groups between
discrete variables, Pearson Chi-square Test was used as
the parametric test, when the normality distribution
assumption was not met Fisher’s Exact Chi-square test
was used (Onder, 2018). Pearson correlation analysis
was used to find the correlation between variables, when
the normality distribution assumption was not met
Spearman’s rho Correlation test was used and P<0.05
was accepted as statistically significant.

3. Results

3.1. Study Sample Demographics and Behavioral
Characteristics

The sample of this study consisted of 254 individuals -
181 women (71.3%) and 73 men (28.7%). The average
age of the participants is 34.86+9.95 and the majority
(59.4%) are between 20 and 35 age old. 50.4% of the
participants have postgraduate education. 24.8% of the
participants stated to have a chronical disease. majority
of the participants with a chronical disease (44.4%) have
endocrine diseases, while cardiovascular diseases
(20.6%) and neurological diseases (12.7%) take the
second and third places. majority of the participants
(81.1%) do not regularly take medicine, while 76.0% do
not take vitamin-mineral supplements. 24.8% of the
participants smoked, 14.6% have quit smoking and
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60.6% never smoked. The average cigarette number (n)
per day is 11.41+£7.55. The majority of the participants
(63.8%) are not physically active. 22.0% of the
participants are adequately active, whereas 14.2% are
inadequately active (Table 1). There was no significant
difference in terms of physical activity between the
genders (P>0.05).

Table 1. Demographical characteristics of the
participants
Demographic characteristics n (%)
Sex
Women 181(71.3)
Men 73 (28.7)
Age
20-35 years 151 (59.4)
36-55 years 93 (36.7)
56-64 10 (3.9)
Education
High school 53(20.9)
Graduated 73 (28.7)
Postgraduated 128 (50.4)
Chronical Diseases
Yes 63 (24.8)
No 191 (75.2)
Type of Chronic Disease
Endocrine 28 (44.4)
Cardiovascular 13 (20.6)
Neurological 8(12.7)
Other 14 (22.3)
Drug Use
Yes 48 (18.9)
No 206 (81.1)
Supplements Use
Yes 61 (24.0)
No 193 (76.0)
Smoking
Never Smoked 154 (60.6)
Smoking 63 (24.8)
Quit Smoking 37 (14.6)
Physical Activity
Adequately Active 56 (22.0)
Inadequately Active 36 (14.2)
Sedentary 162 (63.8)
Mean + SD
Age (years) 34.86 £ 9.95
Amount of Cigarettes (per day) 11.41+7.55

3.2. Beverage Consumption

Analyses of the beverage consumption of the individuals
reveal that women significantly consume more sugar-
free herbal tea and sugar-free Turkish coffee but less a
more blackened tea with sugar, carbonated beverage,
packaged juice and sports drinks compared to men
(P<0.05). Men consume significantly more vodka and
whiskey than women do (P<0.05). analyzes in which the
assumption of normality distribution is not met gives the

result that median water consumption is 2.0 liter (L)
(min-max 0.20-4.00) in women, while this figure
amounts to 1.5 L (min-max 0.20-3.50) in men (P<0.05).
1.1% of the women and 4.4% of the men stated that they
consume herbal tea with sugar (P<0.05).

Consumption amounts of blackened/green tea with
sugar, herbal tea with sugar, coffee with or without
cream with sugar/syrup, carbonated beverage, ice tea,
packaged juice, homemade sugar-sweetened beverages,
fruity mineral water, flavored milk and energy drinks
were summed to calculate the total sugar-sweetened
beverage consumption of the participants. Total sugar-
sweetened beverage
significantly higher than that in women (P<0.05).
Consumption amounts of beer, raki, wine, vodka,
whiskey, and tequila summed to obtain the total alcohol
consumption. The total alcohol consumption amount in
men was higher than in women (P<0.05). Consumption
amounts of blackened/green tea with or without sugar,
Turkish coffee with or without sugar, filter coffee,

consumption in men was

Nescafe, other coffee types with or without cream,
carbonated beverage, light and zero
beverage, ice tea and energy drinks were summed to
acquire total caffeinated beverage consumption of the
participants. This result also revealed that men consume

carbonated

more caffeinated beverages in total more than women,
and the difference is statistically significant (P<0.01).
Consumption amounts of kefir, ayran, milk, flavored milk
and salep summed to obtain the total consumption of
milk and milk-based beverages. Women significantly
consumed higher amounts of milk and milk-based
beverages than men (P<0.01). Total stimulant beverage
consumption number of the participants were found by
summing up consumption number of energy drinks,
alcoholic and caffeinated beverages. The result is that
stimulant beverage consumption in men was significantly
higher than in women (P<0.001).

3.3. Effects of Beverage Consumption on Sleep
Quality

The average Pittsburgh Sleep Quality Index point of the
participants is 5.81%#3.36 (5.87+3.45 in women,
5.65+3.17 in men). 55.5% of the participants (n=141)
have good sleep quality. 3.5% of the participants with
good sleep quality consume coffee without cream, while
this rate is 12.4% for the participants with poor sleep
quality (P<0.01). 30.5% of the participants with good
sleep quality stated to consume carbonated beverage,
while this rate is 43.4% for the participants with poor
sleep quality (P<0.05). 80.9% of the participants with
good sleep quality stated to consume ayran, while 93.8%
of the participants with poor sleep quality consume
ayran (P<0.05). The impact of beverage consumption
amount on sleep quality was compared. It has revealed
that an increase in the consumption amount of Nescafe
with milk, carbonated beverage, ayran, milk and milk-
based beverages was associated with poorer sleep
quality (P<0.05). It has also been determined that 86.5%
of the participants with good sleep quality and 76.1% of
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the participants with poor sleep quality take less than 50
g sugar from beverages per day (P<0.05). Furthermore,
72.3% of the participants with good sleep quality and
60.2% of the participants with poor sleep quality took
less than 25 g sugar from beverages per day (P<0.05). A
correlation analysis was executed caffeine and sugar
amount from beverages and total consumption number
of sugar-sweetened beverages, alcohol,
beverages and milk and milk-based beverages based on
Pittsburgh Sleep Quality Index points.
analysis has revealed the negative impact of the increase
in caffeine and caffeinated beverage consumption on the
sleep quality; however, this impact is low (P<0.05)
(r=0.15). Whether daily caffeine consumption amount
from beverages is above or below 400 milligrams (mg)
does not create any difference in sleep quality. However,
it has been found that an increase in the consumption of

caffeinated

Correlation

stimulant beverages results in poorer sleep quality.
Stimulant beverages have a low impact on the sleep
quality (r=0.14; P<0.05) (Fig.1).

Factors found to impact sleep quality in univariate
analyses were standardized based on age and gender and
included in the Logistic Regression Model. Regression
analysis has revealed that coffee without cream
consumption deteriorates sleep quality 4.8 times, ayran
deteriorates sleep quality by 2.6 times. In the formed
regression model,

diseases, carbonated

beverage, that the sugar intake from beverages is below

chronical

or above 25 gr or 50 gr, Nescafe with milk consumption,
milk and milk-based products, caffeinated beverages and
caffeine amount taken from the beverages and stimulant
beverages do not show any significant impact on sleep
quality (P>0.05) (Table 2).
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Figure 1. Correlation between ayran, coffee without cream, caffeinated beverage, stimulant beverages, carbonated
beverage consumption and Pittsburgh Sleep Quality Index score.

BS] Health Sci / Ozge ESGIN and Ayse Ozfer OZCELIK

270



Black Sea Journal of Health Science

Table 2. Variables related to sleep quality - logistic regression model*

P OR CI
Chronical Disease
Yes 0.07 1.0 0.94-3.33
No 1.77
Coffee without Cream Consumption
Yes 0.02 1.0 1.21-19.38
No 4.8
Carbonated Beverage Consumption
Yes 0.12 1.0 0.88-2.85
No 1.5
Ayran Consumption
Yes 0.03 1.0 1.06-6.70
No 2.6
Sugar Amount
<50 g/day 0.67 1.0 0.31-2.11
=50 g/day 0.8
<25 g/day 0.95 1.0 0.45-2.32
225 g/day 1.0
Nescafe with Milk Consumption 0.19 1.0 0.99-1.00
Milk and Milk-based Beverages Consumption 0.11 1.0 1.00-1.00
Caffeinated Beverage Consumption 0.94 1.0 0.99-1.00
Caffeine Amount taken from Beverages 0.33 0.9 0.99-1.00
Stimulant Beverages Consumption 0.70 1.0 0.99-1.00

*Logistic regression model standardized depending on age and gender, OR= odds ratio, CI= 95% confidence interval,

The Pittsburgh Sleep Quality Index consists of 7
subcomponents. The increasing points taken from
subcomponents indicate poorer sleep quality. It has also
been stated that an increase in the consumption of
caffeine amount from beverages and caffeinated
beverages has a negative impact on sleep duration and
habitual sleep efficiency (P<0.05). Besides, an increase in
the consumption of milk and milk-based beverages
deteriorates habitual sleep efficiency (P<0.05). It has also
determined that total beverage
consumption decreases sleep duration and habitual sleep
efficiency (P<0.01) (Table 3).

The caffeine amount taken from beverages was
categorized as described above and below 400 mg/day,
while sugar amount was categorized as described above
and below 25-50 g/day, and sleep durations were
compared in hours. It was determined that when the
caffeine amount is above 400 mg/day, the sleep duration
decreases (P<0.001) (Table 4).

been stimulant

4. Discussion

Previous studies have so far analyzed the relationship
between beverage consumption and sleep quality with
caffeine, energy drinks, alcohol, stimulant beverage, and
sugar-sweetened beverages. A systematic review has
pointed out that caffeine typically increases the sleep
latency, decreases total sleep duration and sleep
efficiency and deteriorates subjective sleep quality (Clark
and Landolt, 2017). It has been determined that higher
caffeine intake is associated with lower sleep duration
(Halldorsson et al.,, 2021). A study has revealed that sleep

duration is 15 min shorter in people who consume
caffeinated beverages than in people who do not
(Calamaro et al., 2012). It has been argued that 80 mg
caffeine is sufficient to induce alertness and affect slow-
wave sleep (Reichert et al, 2021). Researchers have
specified a positive energy
drinks/caffeinated beverages and poor sleep quality
(Lohsoonthorn et al, 2013). Our study has also
determined that an increase in caffeine amount and

correlation between

caffeinated beverage consumption deteriorates sleep
quality. Besides, an increase in caffeine amount and
caffeinated beverage consumption negatively affects
sleep duration and routine sleep activity. When the
amount of caffeine consumption was above 400 mg, sleep
duration decreased (P<0.05). Studies conducted on the
consumption of sugar-sweetened beverages and sleep
activity have also revealed that there is no significant
relationship between those (Chaput et al, 2018).
However, another study has revealed a relationship
between consumption of sugar-sweetened beverages and
sleep duration (Li et al., 2018). Researchers have found in
a study that people who sleep 5 h or less in a day
consume higher amounts of sugar-sweetened beverages
(Prather et al, 2016). It is pointed out that the
consumption of sugar-sweetened beverages could affect
sleep duration (Sampasa-Kanyinga et al., 2018). In our
study, it has been revealed that individuals with less than
50 g/day sugar intake have better sleep quality, while as
sugar amount taken from beverages increases, so does
the daytime dysfunction.
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Table 3. The Correlation of beverage consumption amounts with pittsburgh sleep quality index subcomponents

Habitual Use of
Subjective |l Lat Sleep :l 1tua Sleep |l Se? Daytime PSQI

eep Latenc ee eepin,;

Sleep Quality p Y Duration Efficieﬁcy Disturbance Medi(gtifn Dysfunction (Total Points)
BT r p* r p* r p* r p* r p* r p* r pP* r p*

TSSBC -0.04 0.51 0.00 0.91 0.06 0.31 -0.01 0.83 0.00 0.92 -0.06 0.30 0.08 0.17 0.02 0.66
TMMBBC 0.10 0.10 -0.00 0.89 0.08 0.16 0.13 0.02 0.07 0.26 0.02 0.70 0.04 0.45 0.10 0.09
TCBC 0.06 0.30 0.04 0.43 0.18 0.00 0.17 0.00 0.03 0.60 0.07 0.23 0.08 0.19 0.15 0.01
TABC -0.01 0.77 -0.08 0.17 0.11 0.07 0.03 0.06 0.03 0.62 -0.02 0.71 -0.01 0.77 0.00 0.94
TSBC 0.05 0.35 0.03 0.62 0.20 0.00 0.17 0.00 0.03 0.53 0.06 0.28 0.07 0.23 0.14 0.01
TSC -0.06 0.29 -0.00 0.96 0.01 0.80 -0.03 0.63 0.02 0.70 -0.04 0.52 0.15 0.01 0.03 0.63
TCC 0.08 0.16 0.02 0.64 0.18 0.00 0.15 0.01 0.09 0.15 0.03 0.58 0.09 0.14 0.15 0.01

*Bivariate correlation analysis, BT= beverage type, TSSBC= total sugar-sweetened beverage consumption, TMMBBC= total milk and milk-based beverage

consumption, TCBC= total caffeinated beverage consumption, TABC= total alcoholic beverage consumption, TSBC= total stimulant beverage consumption.

TSC= total sugar consumption, TCC= total caffein consumption

Table 4. The Comparison of sleep duration with caffeine and sugar amounts from beverages

n Median Min-Max U Z p*
Sleep Sugar Amount from Beverages
Duration <50 g/day 208 7.00 3.00-12.00 42955 1.09 0.27
=50 g/day 46 6.00 4.00-10.00
<25 g/day 170 5.00 1.00-18.00 6679.0 084 0.40
225 g/day 84 6.00 0.00-16.00
Caffeine Amount from Beverages
Sleep <400 mg/day 227 7.00 3.00-12.00
) 1943.0 -3.14 0.00
Duration 2400 mg/day 27 6.00 3.00-12.00

*Mann-Whitney U test.

However, there is no significant relationship found
between consumption of sugar-sweetened beverages and
sleep quality, habitual sleep efficiency and sleep duration
(P>0.05). Some are also studies conducted on the impact
of alcohol consumption on sleep. A systematic review and
meta-analysis study has that alcohol
consumption increases the risk of sleep apnea (Simou et
al,, 2018). It has been stated that alcohol consumption
sleep problems (He et al, 2019).
Furthermore, it is argued that alcohol consumption can
lead to sleep disorders, and lack of sleep may trigger
alcohol consumption (Campbell et al., 2020). Our study
has not determined any correlation between alcohol

revealed

can increase

consumption and sleep quality (P>0.05). This result may
stem from the misclassification. It would not be correct
to make this comparison, since there is a 4-fold
difference between the n of participants who did not
consume alcohol and those who do. Energy drinks,
caffeinated beverages and alcohol are all categorized
under stimulant beverages. There are few studies
analyzing the correlation between stimulant beverages
and sleep quality. A study has determined that any
stimulant beverage increases the deterioration risk of the
sleep quality (Vélez et al., 2013). Another study has found
a relationship between stimulant beverage consumption
three times or more in a week and short sleep duration
(Sanchez et al,, 2013). In our study, a deterioration in
sleep quality as well as a decrease in sleep duration and

sleep activity have been found with increasing

consumption of stimulant beverages.

The limitation of this study is that the heights of the
participants were taken based on the declarations of the
participants, and due to unevenness of the n of academic
and administrative staff, these two groups could not be
compared. Another limitation of the study is that caffeine
and sugar consumption of the participants covers the
intake from the beverages only.

5. Conclusion

Improving sleep quality is of vital importance since sleep
quality affects mental and physical health. Previous
studies have so far analyzed the relationship between
beverage consumption and sleep quality for one or
several beverage types. This study, on the other hand, has
questioned almost all the beverage types widely
consumed in Turkish society. It is considered that
decreasing the consumption of carbonated beverage,
ayran, coffee without cream, caffeinated beverages,
caffeine intake from beverages and stimulant beverages
can ease sleep quality.
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Abstract: The aim of this study was to evaluate the effect of the Coronavirus Disease (COVID-19) on the use of health and
rehabilitation services, physical and general health conditions of individuals with Duchenne Muscular Dystrophy (DMD) from the
perspective of parents. A questionnaire consisting of 35 questions was created by the research team. The data were obtained from the
parents/primary caregivers of individuals whose diagnoses were confirmed by genetic testing and accessed online via the DMD
Families Association. It was reported that 5.5% of the 272 individuals with DMD (age: 10.43+6.42 years) included in the study were
infected with COVID-19. It was observed that the major problems encountered during the pandemic were obtaining health services
(81%) and stress management (42%). More than half of the individuals were found to be adversely affected in general health (52%),
mobility (56%), range of motion (54%), mood (66%), and social dialogs (62%). Furthermore, it was determined that 71% of the
individuals took a break from the center where they received outpatient physiotherapy for 3 months or more, and only 6% could
receive telerehabilitation service and the level of satisfaction was relatively moderate (10-point visual analog scale: 6.3+2.6). The
parents reported that the health care utilization and physical-general health status of individuals with DMD were significantly
adversely affected during the COVID-19 pandemic. The present study has an exploratory feature regarding the problems faced by
individuals with DMD during the COVID-19 pandemic. Therefore, we think that it will guide future studies in preventing the negative
effects of situations such as pandemics or natural disasters.
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COVID-19 infection (Veerapandiyan et al, 2020). In
addition, lockdown and
implemented in many countries. Although vaccination
programs are currently underway in many countries, it is

1. Introduction
Duchenne muscular dystrophy (DMD), an X-linked
recessive progressive muscle caused by

travel restrictions were

disorder
mutations in the dystrophin gene, is one of the most

common childhood neuromuscular diseases. The clinical
course of DMD includes progressive weakness, gait
abnormalities, loss of ambulation and motor skills, and,
ultimately, progressive respiratory and cardiac failure
(Mosqueira et al., 2013; Birnkrant et al,, 2018). Although
there is still no curative treatment, physiotherapy and
corticosteroid treatment remain the mainstays of DMD
treatment (Birnkrant et al.,, 2018).

Individuals with DMD are considered to be at very high
risk of severe complications during and after COVID-19
infection due to their reduced respiratory function,
cardiomyopathy, immunosuppression from long-term
corticosteroid treatment, and obesity (Veerapandiyan et
al,, 2020). All patients, including DMD, were advised to
follow various protective measures, such as self-isolating,
not going out of the home, avoiding mixing with others,
and social distance, to protect them from contracting

still recommended to comply with protective measures
since herd immunity cannot be achieved. As a result, the
pandemic has resulted in the disruption of healthcare
services including physiotherapy as well as schools and
social life. This situation has particularly affected
children with disabilities, such as DMD, who need help in
their daily lives, close contact with caregivers, and
regular physical therapy (Matsumura et al, 2021;
Nishizawa and Nakamura, 2021). Protective measures
and their consequences in individuals with DMD may
deteriorate the existing disease, increase caregiver
burden, and decrease quality of life. Recent studies
indicated that the pandemic adversely affected the
frequency of exercise, motor function, functional level,
and mental health in individuals with DMD (Matsumura
et al, 2021; Sobierajska-Rek et al, 2021a; Sobierajska-
Rek et al,, 2021b).
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It may be helpful to consider that the pandemic may
present different challenges and needs for DMD patients
and their parents in different countries. Therefore, the
primary aim of the present study was to determine
parent perceptions of the effects of the COVID-19
pandemic on the physical and general health status of
individuals with DMD in our study population. A
secondary aim was to determine access to physiotherapy
and rehabilitation and telerehabilitation services during
the pandemic.

2. Material and Methods

The study was completed between September 2021 and
November 2021. The population of this study consisted
of individuals with DMD and their parents registered
with the Turkish DMD Families Association. Inclusion
criteria of the study for parents; having a child with a
diagnosis of DMD confirmed by genetic testing,
volunteering to participate in the study, and being able to
read and write. with a genetic or
neurodevelopmental disorder other than DMD and their

Individuals

parents were excluded from the study. For steroid use of
children with DMD, there are no inclusion or exclusion
criteria.

An online survey was developed by DMD teams at the
Lokman Hekim University Neuromuscular Diseases
Application and Research Center on the basis of DMD and
COVID-19 related research (Saeed et al., 2020; Karatekin
et al, 2021; Nishizawa and Nakamura, 2021; Sancho et
al, 2021; Sobierajska-Rek et al, 2021a). We invited
parents of individuals with DMD to review the survey
and to receive feedback. Additionally, the Director and
Advisory Board of the DMD Families
Association reviewed the survey and provided feedback
prior to distributing it. The survey asked to be completed

Scientific

by parents included the questions about demographics,
COVID-19 infection history, period of stays at home and
absence from physiotherapy, challenges encountered by
individuals with DMD, and changes in their general
health, physical and psychological status during the
pandemic (See appendix). The survey, which also
includes functional level assessments, was completed
through a web link connected to a centralized Google
Forms database.

2.1. Functional Level Assessment

While the Vignos Scale with an ordinal classification
between 1 and 10 was used to determine the functional
level of the lower extremity, the Brooke Scale with an
ordinal classification between 1 and 6 was used to
determine the functional level of the upper extremity
(Vignos and Archibald, 1960; Hiller and Wade, 1992).
2.2, Statistical Analysis

Characteristics of individuals with DMD and their parents
were described by using mean (standard deviation) for
the numerical variables and by using frequency (%) or
median (range) for categorical variables. Data on the

responses to each question were summarized as means,
frequencies, and bar graphs, as appropriate. The
relationship of age with ordinal variables and non-
normally distributed numerical variables was examined
with the Spearman correlation test. The statistical
analyses were conducted with IBM SPSS Statistics 26.0
(SPSS Inc, Chicago, IL, USA) with the alpha equal to 0.05
(Barton and Peat, 2014).

3. Results

Three hundred and twenty parents who had children
with DMD and residing in Turkey responded to the
survey (Table 1). Forty-eight parents were excluded from
the study due to data duplication (n=41) or no diagnosis
of DMD in their children (n=7). Finally, 272 boys with
DMD and their parents were included in the study (See
flow diagram of study participants: online supporting
information).

Table 1. Characteristics of individuals with DMD and
their parents

Individuals with DMD, n=272

Age (years) 10.43 £ 6.42
Diagnostic age (years) 3.29+2.19
Disease duration (years) 7.12 £5.55
Brooke Scale median (range) 2 (1-6)
Vignos Scale median (range) 4 (1-10)
History of COVID-19 infection n (%) 15 (5.51)
Respondents, n=272

Mother n (%) 166 (61)
Father n (%) 89 (33)
Other caregivers n (%) 17 (6)
History of COVID-19 infection n (%) 62 (23)

Most of the respondents (n=166, 61%) were mothers.
The mean age and disease duration of the individual with
DMD are 10.4 and 7.1 years, respectively. Fifteen of the
children (5.5%) and 62 (23%) of the parents had a
history of COVID-19
demographic characteristics of the individual with DMD
are given in Table 1.

More than half of the parents (n=145, 53%) stated that
their children stayed at home for 2 months or more,
either compulsorily or voluntarily during the pandemic.
Most of the parents (n=193, 71%) reported that their
children stayed away from the center where they
received outpatient physiotherapy for 3 months or more
during the pandemic. The most common reason for not
going to outpatient physiotherapy centers was fear of
contracting COVID-19 infection. While 56% of the
parents could not reach any physiotherapy services, 36%
continued their routine physiotherapy home program
and 6% received physiotherapy services through
telerehabilitation during the stay-at-home period (Table
2).

infection. The clinical and
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Table 2. Results about stay at home period and physiotherapy service during the pandemic

n (%)
A few weeks 83 (31%)
About 1 th 44 (169
The longest period your child stays at home, out L mon (16%)
either compulsorily or voluntarily during the About 2 months 23 (9%)
Y pisorty v quring About 3 months 28 (10%)
p More than 3 months less than 6 months 42 (15%)
More than 6 months 52 (19%)
bout 1-2 th 80 (299
Total time off from the center (such as a abou OnHhs (29%)
. . I about 3 months 77 (28%)
special education and rehabilitation center)
. . . More than 6 months Less than 12 months 55 (20%)
where you receive outpatient physiotherapy
] i i More than 12 months Less than 18 months 26 (10%)
during the pandemic period
more than 18 months 34 (13%)
Fear of contracting COVID-19 185 (68%)
Conditions that disrupt going to outpatient Transportation problems 35 (13%)
physiotherapy centers Health problems 47 (17%)

The closure of outpatient centers 132 (49%)

Physiotherapy service during your stay at
home, either compulsorily or voluntarily

Did not receive service 153 (56%)

Home program 97 (36%)
Home visiting by a physical therapist 5(2%)
Telerehabilitation 16 (6%)

Parents who reported that they had participated in a
telerehabilitation session reported a mean satisfaction
rating of 6.3 (0= not satisfied; 10= completely satisfied).
More than of parents reported that telerehabilitation
sessions would be better if there was technological
device support and if there were longer and more
frequent session time. While half of the parents who had

experienced both in-person and telerehabilitation session
preferred in-person sessions, the other half preferred
both sessions, none of them preferred telerehabilitation.
Most parents reported interruptions in healthcare
delivery with reporting canceled or rescheduled
healthcare visits. The majority of these visits were

physiotherapy appointments (Table 3).

Table 3. Results about telerehabilitation and changed or cancelled healthcare appointments during the pandemic

n (%)
Receiving telerehabilitation services 16 (6%)
Providing device support such as computer
¢ tablftp/ phone P / 9 (56%)
Actions to improve telerehabilitation Providing better and faster internet service 5(31%)
services Increasing the quality of voice and video 6 (38%)
calls
Longer and more frequent service time 9 (56%)
Telerehabilitation 0 (0%)
Preferred type of healthcare service Face to Face 8 (50%)
Both of them 8 (50%)
Rescheduling or cancellation of your Yes 220 (81%)
Cppointments dus t the pandemic No 52 (19%)
Neurology 95 (43%)
Physiotherapy 178 (81%)
Changed or canceled appointments Home health care 11 (5%)
Psychiatry 31(14%)
Other 5(2%)

Although there was lower moderate
correlation between age and changes in mobility, there
was a weak correlation between age and changes in

muscle disease, general health, range of motion, and

a negative,

mood. In addition, there was also a positive correlation
between the age and period of stays at home and absence
from physiotherapy (Table 4).

The most frequently reported challenges encountered by
individuals with DMD during the pandemic were
obtaining healthcare services, stress management, feeling
alone, and financial issues (Figure 1). Other challenges
reported by parents included caregiving and obtaining
essentials (medications, groceries, etc).

More than half of the parents reported that their
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children’s muscle disease (57%), general health (52%),
mobility (56%), frequency of exercise (68%), mobility
(56%), range of motion (54%), mood (66%), and social
dialog (62%) were worse during the pandemic compared
before (Figure 2).

Table 4. Relationship between the age and other

variables
Age
r P
Vignos Scale 0.788 <0.001
Brooke Scale 0.659 <0.001
Muscle disease -0.227 <0.001
General health -0.241 <0.001
Frequency of exercise -0.073 0.232
Mobility -0.305 <0.001
Range of motion -0.293 <0.001
Mood -0.147 0.016
Social dialog -0.094 0.124
Period of stays at home 0.292 <0.001
Period of absence from 0.305 <0.001

physiotherapy

4. Discussion and Conclusion

The results of this study showed that the families and
caregivers of the children diagnosed with DMD who
participated in the survey caused the COVID-19
Pandemic to cause disruptions in the health services they
interrupt their
services. Caregivers stated that they and their children
had difficulties due to social distance and pandemic
restrictions. According to the results of our survey

receive and routine rehabilitation

conducted in the DMD group, it was reported that social
communication and mental status deteriorated by 59.7%
and 62.8%, respectively. In another study, anxiety, stress,
and depression symptoms were found in caregivers of
children with special needs in India (Ping et al., 2020). In
a study conducted in China, anxiety was reported as one
of the two most frequently reported problems during the
pandemic. The fear of catching COVID-19 and the
protective approach of families have closely affected the
DMD group, which has a high risk of COVID-19
transmission and infection. Suspension of the activities of
the centers where the DMD group receives special
education and routinely, and the
outpatient hospitals not accepting patients to the

rehabilitation

treatment units except for emergencies, adversely
affected the physical and functional capacities and mental
states of the children. A study conducted in France
reported that 77% of children's medical consultations
were canceled during quarantine (Cacioppo et al., 2021).
The life habits of children with DMD have also changed
due to environmental restrictions applied within the
scope of health policies. In addition, with the closure of
schools and rehabilitation centers, the effects on fear of
COVID-19 have decreased due to the possibility of
infection to their children and themselves.

In individuals with DMD, a negative correlation was
found between age and general health, physical capacity
(level of mobility, range of motion), and mental state,
while a positive correlation was found between age and
functional status, length of stay at home, and the duration
of not receiving physiotherapy disease and worsening of
symptoms with increasing age support these results.
These results are in line with the progressive nature of
DMD with increasing age (Falzarano et al., 2015).
Goldschmidt et al. (2020) stated that children and their
families should be supported socially and emotionally
with technology-based approaches. In the Pandemic
period, when the
comprehensively discussed, there is a need to bring
patient integrate
multidisciplinary approaches into the system in the
process of continuing calls for action to increase
telehealth. Being a rare and progressive disease, DMD is a
potentially higher risk for poor outcomes in patients
being infected with COVID-19 due to physical disabilities,
age, mobility status, and cardiopulmonary involvement.
It should not be forgotten that exercise training can
improve and protect the functional status of DMD
patients, and it is of great importance for this group to
follow and update the exercises determined by the

benefits of telemedicine are

satisfaction to the fore and

telerehabilitation program to be given considering the
risks. In cases where face-to-face health services cannot
be provided due to the COVID-19 pandemic and similar
reasons, the pre-configuration and availability of remote
services will prevent disruption of the treatment of this
group. Tele-rehabilitation will be indispensable in today's
treatments, as it helps to reach more patients, remove the
barrier of access to treatment, improve quality of life and
provide more frequent evaluations. There is an

increasing number of studies showing that
telerehabilitation can be as effective as face-to-face
treatments in pediatric rehabilitation (Camden et al,
2020). In addition, reducing the transportation fee to be
spent for telerehabilitation health care services, spending
the time to be spent for treatment and control more
efficiently, in accordance with social distance, will protect
patients and their families both during the pandemic
period and in similar situations, preventing them from
disrupting the control and treatment.

In our study, 16 (%6) of children with DMD received
telerehabilitation service and their telerehabilitation
satisfaction was relatively insufficient (6.3 out of 10),
which indicates the lack in this regard in Turkey. The
results in our study are not comparable with other
studies due to insufficient participation of children in
Telerehabilitation. Telerehabilitation satisfaction in the
absence of face-to-face contact with DMD boys and their
families will guide further pandemics that may occur in
the possible future of increasing telehealth. For this
reason, the should be
addressed and the quality of service should be increased
by working on its deficiencies. Our survey was planned to
show clinicians and researchers the effects of the COVID-

telerehabilitation service

BS] Health Sci / Azize Reda TUNC et al.

278



Black Sea Journal of Health Science

19 Pandemic on the lives of individuals with DMD and caregivers. In addition, there is no study in which the
their caregivers. Limitations of this study the general data obtained as a result of our survey can be compared
health status of children with the questionnaire is with the pre-pandemic data.

obtained from the subjective information given by the
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Figure 2. Changes in general health, physical and psychological status of individuals with DMD during the COVID-19
pandemic
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Abstract: Patients infected with the COVID-19 virus may be symptomatic or asymptomatic. Most symptomatic patients present to the
hospital with fever, cough, shortness of breath, runny nose, muscle and diarthrosis pain, diarrhea, and loss of taste. In addition,
myocardial infarction (MI), myocarditis, stroke, tachyarrhythmias, and pulmonary embolism have also been reported. Although it is
rare, bradyarrhythmia can also be seen in this patient group. Cardiopulmonary pathologies were excluded with transthoracic
echocardiography, laboratory analyses, thorax computed tomography and cardiac magnetic resonance imaging. In this study, we aimed
to present a patient infected with COVID-19, who had no cardiac or pulmonary involvement but had a temporary atrioventricular (AV)

complete block.
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1. Introduction

The virus, which spread all over the world in a short time
from Wuhan, China in the second half of 2019, was
reported as a disease that usually affects the respiratory
system. The most common symptoms include cough,
fever, and tiredness, shortness of breath, sore throat, and
headache. Although respiratory insufficiency is the
primary complication seen in COVID-19, patients are at
high risk for multi-system involvement, including acute
cardiac injury (Vetter et al., 2020).

There are now well-documented cardiac complications of
COVID-19 infection, including myocarditis, heart failure,
and acute coronary syndrome (Wang et al, 2020).
Although tachycardia is more common, bradycardia is
observed, and atrioventricular (AV) complete block may
rarely develop (Chinitz et al., 2020).

In this study, we aimed to present a patient who has
infected with COVID-19 infection, and who developed a
temporary AV-complete block without cardiac and
pulmonary involvement and without a history of
arrhythmia.

2. Case Report

A 42-year-old male patient, by cautiously keeping his
distance, went to the market wearing a protective mask
and fainted while shopping, and applied to the
emergency department. In his vital signs, oxygen
saturation was measured as 98% (on room air),
temperature 37.4 °C, and pulse 42 per minute,
respiratory rate 20 per minute, blood pressure 126/84
mmHg. The complete block was observed in his
electrocardiogram (ECG) (Figure 1).

In the anamnesis, he said that he did not have a history of
arrhythmia, did not use any herbal medicines, did not
have regular tobacco and alcohol use, did not consume
honey, or even applied a special disease-preventing diet
at home. In the physical examination of the patient, who
had no previous illnesses and did not use medication, no
remarkable positive findings were found except
hyperemia of the oropharynx. No pathological results
were found in the laboratory tests, except for a moderate

D-dimer elevation (Table 1).
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Figure 1. The first electrocardiogram with full block at heart rate beats per minute. Ventilation rate: 58 BPM, QRS
duration: 72 ms, QT/QTc: 414/406 ms.
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Table 1. Laboratory findings of the patient

Parameters Results Reference ranges
Glucose (mg/dL) 101 74-106
Renal Functional Tests
BUN (mg/dL) 22 8-20
Creatinine (mg/dL) 1.02 0.81-1.44
Na (mmol/L) 137 136-146
K (mmol/L) 4.4 3.5-5.1
Liver Metabolism 40
ALT (U/L) 55 0-35
AST (U/L) 0.39 10-50
Total bilirubin (mg/dL) 0.05 0.3-1.2
Direct bilirubin (mg/dL) 0-0.2
CRP (mg/L) 10.8 0-5
Total Blood Counts
WBC (103/mm3) 8.9 4-10.5
HBG (g/dL) 14.2 13.7-17
HTC (%) 46.1 42-52
PLT (103/mm3) 248 150-450
NEU (103/mm3) 5.4 1.82-7.42
LYM (103/mm3) 2.4 0.85-3
MON (103/mm3) 0.5 0.19-0.77
Troponin T (ng\L) 4 0-14
Procalcitonin (ng/ml) 0.15 0-2
NT-Pro B-Type Natriuretic Peptide (pq/mL) 75 <900
Fibrinogen (mg/dL) 252 200-500
Iron (pg/L) 168 60-180
Ferritin (ng/L) 70 11-306
TIBC (pg/L) 302 250-450
Thyroid Function Tests
Free T3 2.76 2.5-3.9
Free T4 0.99 0.61-1.12
TSH 1.47 0.34-5.86
Calcium (mg/dL) 9.2 8.8-10.6
Blood Gas Parameters
pH 7.39 7.35-7.45
PaCO; (mm Hg) 40 35-45
Pa0; (mm Hg) 90 80-100
HCO3 (mmol/L) 24 22-26
Lactate (mmol/L) 0.8 0.5-2

BUN= blood urea nitrogen, ALT= alanine aminotransferase, AST= aspartate aminotransferase, CRP= C reactive protein, WBC= white
blood cells, HBG= hemoglobin, HTC= hematocrit, PLT= platelets, LYM= lymphocyte, NEU= neutrophil, MON= monocyte, aPTT=
activated partial prothrombin time, PT= prothrombin time, INR= international normalized ratio, TIBC= total iron binding capacity,

ABG= arterial blood gases, TSH= thyroid stimulating hormone

In his digital rectal examination, the colic stool was
observed, and gastrointestinal bleeding was eliminated.
In his serial ECGs, AV complete block continued, and
control cardiac biomarkers remained negative. In
addition, no inotropes and pacemakers were planned, as
the patient did not show an unstable clinical picture
during the follow-up. No pathological finding was
detected in the thorax computed tomography. Cranial BT
and diffusion MRI results were found to be normal, and
intracranial pathologies were eliminated. Systolic and
diastolic functions, pulmonary artery diameter, and right
chambers of the heart were found to be normal in
echocardiography,

and massive and sub-massive

pulmonary embolism was excluded. Pericardial effusion
was not detected. When COVID-19 was detected in the
nasopharyngeal PCR test, he was hospitalized and
monitored in a room reserved for COVID-19 patients.
Except for a mild subfebrile fever and a moderated d-
dimer elevation, troponin and pro-BNP values were
observed to be normal during his hospitalization.
Pulmonary artery diameter and pericardial echogenicity
were normal in the control echocardiography, and no
effusion was observed. Cardiac magnetic resonance
result was normal. On his ECG, the patient, whose
treatment was completed with favipiravir, saline, and
enoxaparin, was observed to be in sinus rhythm
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approximately 22 hours after the first application (Figure
2). When the nasopharyngeal PCR result obtained from
the patient, who stable during his
hospitalization, was found to be negative, the patient was

remained
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discharged. In the ECG taken one month later, it was
observed that the sinus rhythm maintained. During this
period, he did not have an active complaint.
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Figilire 2. Normal ECG. Ventilation rate: 86 BPM, PR interval: 162 ms, QRS duration: 100 ms, QT/QTc: 352/421 ms

3. Results and Discussion

While many COVID-19 patients survive the infection with
mild symptoms without the need for hospitalization,
some may show multisystemic involvement in addition
to heart diseases. It may cause myocardial injury,
myocarditis, pericarditis, and sometimes arrhythmias
(Zhou et al., 2020).

COVID-19 disease with cardiac involvement is considered
to be a high mortality risk. Troponin value, which
increases especially with d-dimer and pro-BNP, is an
important indicator of the deterioration in the patients’
conditions (Liu et al., 2020).

Except for the moderate height of d-dimer in the patient,
there was no high pathological laboratory finding. The
absence of pathological findings in echocardiography and
lab values may explain the stable course of the patient's
clinic. In our patient, the development of isolated AV
complete block without cardiac
involvement may have a specific relation with COVID-19.
holding the heart usually in the
myocardium and can exacerbate conduction system

pulmonary and

Viruses settle
disorders and develop AV block. In our case, pro-BNP and
troponin and trans echocardiography were found to be
normal, and this suggests that the virus might follow a
different path. The virus usually affects heart cells in
different ways but causes arrhythmia rather by affecting
calcium channels (Y. Wang et al., 2020).

Transient AV complete block development may have
been caused by SARS-CoV-2 virus affecting calcium
channels. One of the possible mechanisms of complete

heart block in COVID-19 patients involves a high
systemic inflammatory load and cytokine storm that
causes ischemic damage to myocardial cells (Huang et al,,
2020). Another possible mechanism involves a direct
viral injury to the myocardium and the manifestation of
the conduction system itself as a temporary complete
heart block (Madjid et al.,, 2020). In fact, ACE2, the host
receptor for SARS-CoV-2, is widely expressed not only in
the lungs but also in the cardiovascular system, and
therefore, signaling pathways associated with ACE2
could explain the immediate detrimental effect of the
novel coronavirus on myocardial disease. Regardless of
the overall inflammatory load in the tissue, viral
myocarditis can also disrupt the cardiac conduction
system, causing local inflammation (Madjid et al., 2020).
Nevertheless, there was no sign of myocarditis in the
patient. In addition, cytokine and high
inflammatory load did not develop. Transient AV block
development without evidence of systemic infection may
be due to the more specific atrioventricular node effect of
COVID-19. What's more, COVID-19 patients have a higher
risk of developing acute kidney failure (Ronco and Reis,
2020), it can cause major electrolyte disturbances and
hyperkaliemia, promoting AV block. Renal failure was not
documented in the patient.

storm

In the case of hypoxemia, it can promote cell death of
cardiomyocytes and induce arrhythmia by disrupting the
function of ion channels, leading to prolongation of
cardiac action potential and/or changes in repolarization
(Garrott et al.,, 2017). Since our patient did not develop
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hypoxia, this may not be regarded as a possible cause for
the development of arrhythmia.

Since our patient reported that he did not have a history
of arrhythmia, did not use any herbal medicines, did not
have regular tobacco and alcohol use, did not consume
honey, or even applied a special disease-preventing diet
at home, an external cause resulting from nutrition or
lifestyle was not considered to cause complete AV block.
In the related literature, there are some cases reporting
the development of complete AV block in the COVID-19
infected patients without any significant
comorbidity or underlying conduction disease (Kir et al.,
2020). In line with the findings of these case reports,
although our patient had no known history of cardiac
disease or arrhythmia, a complete AV block developed.

A medical approach with atropine or isoprenaline is
recommended according to ESS in patients with unstable
Av complete block. If the AV block does not improve after
the patient has recovered, the pacemaker should be
implanted.

cardiac

In our patient, a temporary av block developed, which is
rarely seen in patients infected with COVID-19.
Pacemaker implantation was not planned as the related
findings of the patient were constantly stable during
follow-up.

In conclusion, more research is needed to better
characterize the prevalence, type, and predictive factors
of arrhythmias in patients infected with COVID-19 and to
provide guidance for close cardiac monitoring during
their hospital stay and after their discharge.

4. Conclusion

Although tachycardia is reported to be more common in
patients infected with COVID-19, bradycardia may also
be seen, though encountered in a rare ratio. Although
they do not have a history of cardiac pathology and
cardiopulmonary involvement and do not use av nodal
blocking agents, patients infected with COVID-19 may
develop temporary AV complete block. If there is no
decompensation during the illness and the patients have
a stable course, it is necessary to wait for the
spontaneous recovery of the AV complete block instead
of being aggressive and invasive.
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Ozet: Hayvan 1siriklary, giinliik hayatimizda hekimlik pratiginde sik karsilasilan hastane basvuru nedenlerindendir. Bu 1sirik
yaralanmalarina karsi bazen hastalar duyarsiz davranmakta ve saglik kuruluslarina bagvurmamaktadir. Ayrica saghk kuruluslarinda
da yaralanma sonrasi gerekli kuduz veya tetanoz profilaksileri yapilmakta, ancak antibiyotik profilaksi uygulamalar1 gézden
kacabilmektedir. Ancak 1sirik yaralanmalari, 6zellikle de ekstremilerden oldugunda, ge¢ hastane basvurularinda, kirlenme olduysa
veya baz1 6zel immunsupresif gruplarda (diyabetikler ve yaslilar da dahil) karmagik hale gelebilmektedir. Biz de bu olgu sunumunda,
85 yasinda immunkompetan bir hastada kedi 1sir1g1 sonrasi gelisen yumusak doku enfeksiyonu bildirmek istedik. Hastanin dirsekten
kedi tarafindan 1sirilma sonrasi eklem hareketlerinde kisithilik gelismisti. Antibiyoterapi ile cerrahi tedavi gerektirmeden sikayetleri
geriledi.
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Soft Tissue Infection After a Cat Bite

Abstract: Animal bites are one of the most common reasons for hospital admissions in our daily life practice. Sometimes patients are
insensitive to these bite injuries and do not apply to health institutions. In addition, necessary rabies or tetanus prophylaxis is carried
out in health institutions after injury, but antibiotic prophylaxis applications can be overlooked. However, bite injuries, especially from
extremities, can be complicated by late hospital admissions, contamination, or in some specific immunosuppressive groups (including
diabetics and the elderly). In this case report, we wanted to report a soft tissue infection that developed after a cat bite in an 85-year-
old immunocompetent patient. After being bitten on the elbow by a cat, the patient's joint movements were limited. His complaints
regressed without the need for surgical treatment with antibiotic therapy.
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1. Giris 2. Olgu Sunumu
Hayvan 1siriklart  tiim diinyada saghk kurulusuna 85 yasinda erkek hasta poliklinigimize kedi 1sirmasi
basvurularin  6nemli  nedenlerindendir. Hayvan sonrasl sol iist ekstremitede o6dem, eklem hareket

1siriklarinin 2. en sik sebebi kediler olup, bunlarin %50’si
enfeksiyonla sonuc¢lanmaktadir (Rothe ve ark, 2015;
Suarez-Lopez ve ark., 2018).

Cok sayida kiiciik anatomik kompartman icerdigi igin
ozellikle el yaralanmalarinda enfeksiyon sikhigi %80’lere
cikmaktadir. Isirik yaralari ¢ogu zaman hastalar ve
hekimler tarafindan ihmal edilmektedir (Rothe ve ark.,
2015; Suarez-Lépez ve ark., 2018; Alkan Ceviker ve ark,
2019).

Biz de bu olgu sunumunda, kedi 1sir181 sonrasi profilaktik
antibiyotik almayan hastada gelisen yumusak doku
enfeksiyonuna dikkat ¢ekerek, hayvan isiriklar1 sonrasi
antibiyotik
amagladik.

profilaksisinin ~ 6nemini  vurgulamay1

acikliginda  azalma, halsizlik, istahsizhik
sikayetleriyle basvurdu. Hastanin anamnezinde 5 giin
once sol dirseginden ev kedisinin 1sirdig1 ve bu sebeple

usume,

dis merkeze 2-3 saat i¢cinde basvurdugu, tetanoz ve
kuduz profilaksilerinin yapildigi, ancak antibiyotik
profilaksisi baslanmadigr 6grenildi. Kronik hastaligl
olmayan immunkompetan hastanin vitalleri stabildi.
Fizik muayenesinde sol 6n kolda ve dirsek cevresinde
o6dem, hiperemi, 1s1 artisi, palpasyonla agr1 saptandi
(Sekil 1).
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Sekil 1. Sol 6n kolda ve dirsek cevresinde o6dem,
hiperemi, 1s1 artisi.

Radyal ve ulnar nabizlar agikti, muayenede krepitasyon
saptanmadi. Cubitus posteriorda kedi 1sirigina bagh
kurutlanmis 3x2 mm boyutunda
Lenfadenopati saptanmadi ve diger sistem muayeneleri
olagandi. Hasta parenteral antibiyoterapi ve izlem
amaciyla  yatirildi. Basvuru sirasinda Beyaz
kiire:8500/mm3, C reaktif protein (CRP):18,3 mg/dl
olarak saptandi. Cekilen direkt grafileri normal olan
hastanin  Arterio-Venoz (AV) renkli doppler
ultrasonografi (USG) ve ylizeyel yumusak doku USG’sinde
vaskiiler  patoloji  izlenmedi, proksimal
dorsolateralde cilt alt1 siv1 ve heterojenite saptandi ve bu

yara izlendi.

o6nkol

durum enfektif stiregler lehine yorumlandi. Apse veya
septik artrit saptanmadi. Ampirik olarak ampisilin
sulbaktam 4x1 gr IV (intravendz) tedavisi baslandi;
elevasyon ve soguk uygulama onerildi. Ayrica hastanin
asl semasina uygun olarak kuduz asilamasina devam
edildi. Tedavinin 7.glinlinde 6dem ve eklem hareket
acikliginda kisithlik sikayeti gerilemis fakat hiperemi
devam etmekteydi. Septik artrit siiphesiyle ortopedi
gorilisi alindi, septik artrit diistiniilmeyip cerrahi girisim
planlanmadi. Klinik-laboratuvar yanmit alinan, genel
durumu iyi olan hasta yatisinin 9. giiniinde oral ardisik
amoksisilin-klavulanat tablet 2x1000 mg ile taburcu
edildi. Poliklinik kontrollerinde lezyonun toplam 14
giinliik tedavi sonrasi tamamen geriledigi saptandi.

3. Tartisma

Tibb1 agidan genellikle Onemsiz kabul edilen 1sirik
yaralanmalari bazen komplikasyonlara neden olup, ciddi
klinik sonugclarla karsimiza ¢ikabilir. Bu yaralanmalar en

sik elden olmaktadir. Bu yaralanmalarin yaralanmalarin
%30’u hastane yatisina sebep olmaktadir (Alkan Ceviker
ve ark, 2019). Sunulan hastanin da kedi tarafindan
1sirilma sonrasi komplike hale gelen, sistemik bulgulara
sebep olan iist ekstremitede seliilit tablosu mevcuttu.

Bu yaralanmalar o6zellikle, tendon, eklem, kemik ve
damarsal yapilara penetrasyon olduysa, 1sirik bolgesinde
6dem veya ezilme tarzindaki yaralanma varsa, el, yiiz,
ayak ve genital bolgeden 1sirilma varsa, kontamine
yaralanma varsa, uygunsuz yara temizligi yapildiysa ve
tibbi miidahale geciktiyse (> 12 saat), bu durumlar
sekonder enfeksiyonlar agisindan risk olusturur. Ayrica
1sirilan kisiye ait; 2 yas alti ve 50 yas ve lstli olmak,
eklem protezi ve yapay kalp kapag1 varligi, ek hastalik
varligl (diyabet, aspleni, kronik alkolizm, sistemik lupus
eritematozus, bobrek yetmezligi, edinsel veya akkiz
sistem yetmezlik) gibi durumlar
yaralanmalarinda sekonder enfeksiyon gelisimi icin risk

immiin 1sirik
faktorleri olarak literatiirde tanimlanmistir (Kennedy ve
ark., 2015; Patil ve ark, 2009; Alkan Ceviker ve ark.,
2019). olgunun  kronik  hastaligt  ve
immunsupresyonu yoktu. Hastanin bagvurdugu saghk
kurumunda yara bakimi yapilmis, tetanoz ve kuduz
profilaksileri ~ ac¢isindan  degerlendirilmis  ancak
antibiyotik profilaksisi verilmemis olmasi, hastada seliilit
gelismesine sebep olmus olabilir.

Pasteurella tiirleri hem kopek 1siriklarindan (ytizde 50)
hem de kedi 1siriklarindan (yiizde 75) en sik izole edilen
tiir olarak bildirilmistir. Diger yaygin saptanan etkenler

Sunulan

arasinda streptokoklar, stafilokoklar, Moraxella ve
Neisseria tirleri anaeroblar (Fusobacterium,
Bacteroides, Porphyromonas ve Prevotella)

bildirilmektedir (Patil ve ark., 2009; Kennedy ve ark.,
2015). Onceki yillarda yapilan bir calismada ise acil
servislere basvuran kedi ve képek 1sirma oykiisii olup,
yumusak doku enfeksiyonu gelisen olgularin yara
kiltiirleri degerlendirilmistir. Bu ¢alismada tanimlanan

izolatlar  arasinda, Reimerella anatipestifer ve
Bacteroides tectum, Prevotella heparinolytica,
Porphyromonas, Erysipelothrix rhusiopathiae yer

almistir. Hastalar ¢ogunlukla mikrobiyolojik bulgular
temelinde uygun tedavi olan bir beta-laktam antibiyotik
ve bir beta-laktamaz inhibit6rii kombinasyonu ile tedavi
edilmistir (Talan ve ark. 1999). Sunulan olguda ise deri
biitiinliglinii bozmamak adina biyopsi alinmamis ve
kiltiire edilememistir. Rehber o6nerisi dogrultusunda
ampisilin sulbaktam IV ve ardisik tedavi olarak da
amoksisilin-klavulanat tedavisi verilmis olup, klinik ve
laboratuvar yamiti alinmistir (Ak ve ark., 2020).

Penetran yaralanmalarda eklem komsulugu varsa septik
artrit gelisimi agisindan dikkatli olunmasi gerekmektedir.
Ozellikle altta yatan hastalig1 olanlar, immunsupresifler,
yashlar gibi 6zellikli gruplar bu komplikasyon agisindan
ayrintih  degerlendirilmelidir (Alkan Ceviker ve ark.
2019; Ak ve ark,, 2020). Sundugumuz olguda da bagvuru
aninda eklem hareketlerinde kisithlik vardi. Ancak
takiplerinde sikayetleri geriledi. Goriintiileme ve istenen
ortopedi konsiiltasyonlar1 sonucunda da septik artrit

BS] Health Sci / Servan VURUCU ve ark.

287



Black Sea Journal of Health Science

gelismedi.

Enfekte kedi 1siriklarinin ge¢ hastaneye bagvurulari
amputasyon gibi daha karmasik ameliyatlarin olasiligini
artirabilir. El ve bilek basta olmak iizere list ekstremiteye
yonelik herhangi bir semptomatik kedi 1siriginin,
ozellikle  bagisiklig baskilanmis  popiilasyonda,

yaralanmadan sonraki 48 saat iginde derhal tedavi

edilmesini Onerilmistir (Kheiran ve ark. 2019).
Sundugumuz olgu hastaneye basvurmus ancak
anitibiyotik profilaksisi verilmemistir.

4. Sonug¢

Sonug olarak, hayvan isiriklar1 sonrasi basvuran hastalar
tetanoz ve kuduz profilaksisi acisindan

degerlendirilmekte fakat antibiyotik profilaksisi gozden
kacabilmektedir. Giincel literatiirde 1sirilma sonrasi rutin

antibiyotik  uygulamasi  onerilmemekle  birlikte,
enfeksiyon riski yiiksek hastalarda  antibiyotik
profilaksisi Onerilmektedir. Nekrotik doku igeren,
kemik/eklem penetrasyonu olan, protez eklem

komsulugu olan, el veya genital bolgedeki yaralarda ve
immunsupresif hastalarda 3-5 giinlik profilaktik
antibiyotik kullaniminin lokal veya ciddi
enfeksiyonu onlemede yardimci olabilecegi
tutulmahdir.
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Ozet: Koronaviriis hastalig1 2019 (COVID-19) ¢ok farkl klinik sunumlara neden olabilir. Hastaligin bu akciger dis1 klinik sunumlarina
artan vaka sayilar1 nedeniyle farkindalik ve bildirilen vaka sayilar1 da artmistir. Gastrointestinal tutulum (ishal, karin agrisi, karaciger ve
pankreas tutulumlari, gibi) ve deri tutulumu (makiilopapiiler dokiinti, tirtiker, vezikiiller, gibi) da bunlardandir. Deri bulgular1 hastaligin
cesitli evrelerinde veya kullanilan ilaglara bagh gelisebilir. Bu tutulumlara akciger bulgulari eslik etmeyebilir. Bu olgular da eger ayrici
tanida COVID-19 akla getirilmezse hastalik atlanabilir. Biz de 77 yasinda, pulmoner semptomlari olmayan, ishalle ve yaygin dokiintiilerle
basvuran bir hastada COVID-19 enfeksiyonu tespit ettik ve bu olguyla bilimsel literatiire katkida bulunmay1 amagladik.

Anahtar kelimeler: COVID-19, ishal, Urtiker, Deri bulgulari

An Atypical COVID-19 Case Presenting with Diarrhea and Skin Manifestations

Abstract: The Coronavirus disease 2019 (COVID-19) can cause very different clinical presentations. Awareness and reported cases have
also increased due to the increasing number of cases of these extrapulmonary clinical presentations of the disease. Gastrointestinal
involvement (such as diarrhea, abdominal pain, liver, and pancreatic involvement) and skin involvement (such as maculopapular rash,
urticaria, vesicles) are among these. Skin findings may develop at various stages of the disease or due to the drugs used. These
involvements may not be accompanied by pulmonary findings. In these cases, if COVID-19 is not considered in the differential diagnosis,
the disease can be missed. We also detected COVID-19 infection in a 77-year-old patient who did not have pulmonary symptoms and

presented with diarrhea and widespread rash, and we aimed to contribute to the scientific literature with this case.
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1. Giris

COVID-19 Cin’den bildirilen ilk vaka tespit edildiginde
sadece akciger enfeksiyonu tablosu yaptig1 sanilan bir
hastalikken, enfekte vaka sayis1 arttik¢a hastaligin atipik
tutulumlarinin da oldugu bildirilmeye baslanmistir. Deri
tutulumu da bu tutulumlarin arasindadir (Marzano ve
ark., 2020; Recalcati, 2020).

COVID-19’a bagh deri tutulumu agisindan literatiir
incelendiginde, eritematdéz dokiintii (morbiliform veya
makiilopapiiler), papiilovezikiiler dokiintiiler, agrili akral
kirmizi-mor papiiller, livedo retikiilaris lezyonlari, yaygin
urtiker, sucicegi benzeri vezikiiler dokiintiiler, petesi
hatta anjio 6dem gibi ¢ok farklh tutulumlar oldugu
saptanmistir (Grewal ve ark., 2020; Kurmus ve Kog, 2020;
Marzano ve ark., 2020; Recalcati, 2020; Alkan Ceviker ve
ark., 2021). Hatta bir makalede ¢ok farkli sekillerde
seyredebilen cilt dokiintiileri ile seyreden COVID-19
olgularinin sayisinin azimsanamayacak diizeyde oldugu
bildirilmistir (Galvan Casas ve ark., 2020).

Bu olgu sunumunda 77 yasinda, pulmoner semptomlari

olmayan COVID-19 enfeksiyonuna eslik eden, yaygin
urtikeri olan bir erkek olguyu bilimsel literatiire katmak
amaglanmistir.

2. Olgu Sunumu

Yetmis yedi yasinda, hipertansiyon (HT) disinda kronik
hastaligl olmayan erkek hasta, iki giindiir devam eden
ishal (giinde 4-5 kez sulu, kansiz ve mukus icermeyen),
sirtta ve her iki bacak cildinde kizariklik, 1s1 artis1 ve
kasint1 sikayetleri ile poliklinigimize basvurdu. Hastanin
HT disinda kronik hastalig1 ve ila¢ kullanimi yoktu. Sehir
merkezinde ikamet etmekte ve =zoonotik hastalik
acisindan risk faktorii bulunmamakta idi. Hastanin ates
yiiksekligi, 6ksiiriik ya da nefes darligi, gégiis agrisi gibi
semptomlar1 yoktu.

Genel durumu iyi, bilinci acik oryante ve koopere idi. Vital
bulgulari stabildi. Sp02>97 (oda havasinda) idi. Hastanin
sirtinda ve ust bacakta eritematoz zeminde, ciltten
kabarik, birlesme egilimi gosteren, kasintili ve iirtikeryal
plak benzeri lezyonlar: vardi (Sekil 1). Eller ve ayaklar
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korunmustu ve agiz i¢i semptomlari yoktu. Bu lezyonlarin
son 8 saat icerisinde basladigini ve es zamanh olarak
ortaya ciktigin1 ifade etti. Diger sistem muayeneleri
olagandu.

=N /J

=

Sekil 1. Sirtta tirtikeryal plaklar.

ik laboratuvar tetkiklerinde beyaz kiire: 11300/mm3,
kan lenfosit sayisi: 1100/mms3, Hb: 13,7 gr/dl, trombosit
sayisi: 312000/mm3, kreatinin: 1,02 mg/dL, tre: 67
mg/dL, aspartat aminotransaminaz (AST): 21 IU/L, alanin
aminotransferaz (ALT): 24 IU/L, gama glutamil transferaz
(GGT): 40 U/L, Laktat dehidrogenaz (LDH): 197 U/L, total
bilirubin: 0,6 mg/dL, direkt bilirubin: 0,2 mg/dL, C-reaktif
protein: 180 mg/L, total eozinofil sayisi: 120/mms3,
eritrosit sedimantasyon hizi: 18 mm/saat ve total IgE: 223
IU/ml, olarak saptandi. Ayrici tani agisindan istenen
Brucella agglutinasyon testi, anti HIV, anti HCV, HBsAg,
anti Toxo IgM ve VDRL testleri negatif olarak saptandi.
Ayrica EBV, CMV, rubella, kizamik, varisella serolojileri de
negatif olarak saptandi. Hastanin gayta mikroskobik
incelemesinde anormal bulguya rastlanmadi. Gaytada
helikobakter antijeni negatif ve parazit saptanmadi.
COVID-19 pandemisi nedeniyle hastadan nazofarengeal
siirtintii 6rneginden SARS-COV-2 PCR (polimeraz zincir
reaksiyonu) testi istendi. SARS-COV-2 PCR test sonucu
pozitif olarak saptandi. Hastadan bunun iizerine akciger
bilgisayarlh tomografisi (BT) istendi. Her 2 akciger
periferinde buzlu cam opasitesinde lezyonlar (%50’den az
tutulum) gorildi (Sekil 2). Hastaya deri biyopsisi
onerildi. Ancak kabul etmediginden yapilamadi. Ayrica
hastaneye yatis dnerilen hasta yatisi da kabul etmedi.

Hastaya giincel Tiirkiye Cumhuriyeti Saghk Bakanligi
COVID-19 Tedavi Rehberi’'ne gore 5 giinliik favipiravir 200
mg (2 x 1600 mg yiikleme, 2 x 600 mg idame) tedavisi
baslandi (URL 1). Ayrica antihistaminik tedavi baslandi ve
hasta izolasyon oOnerisi ile evine gonderildi. Hastanin
kontroliinde ishal sikayetinin tedavinin 2. giiniinden

sonra tamamen geriledigi ve cilt lezyonlarinin ise
tamamiyla iyilesmesinin 1 haftada oldugu 6grenildi. Evde
solunum sikintis1 veya ek semptomu gelismemisti.

Sekil 2. Toraks BT’de her 2 akcigerde periferik buzlu cam
gorlintimleri.

3. Tartisma

COVID-19 pandemisi bize hastaligin ¢ok farkh
tutulumlarla gelebilecegini gostermeye devam
etmektedir. Akciger dis1 tutulumlar arasinda,

gastrointestinal tutulumlar ve deri tutulumlar: da oldukga
sik bildirilmeye baslanmistir (Aliraver ve Alkan Ceviker,
2020; Grewal ve ark., 2020; Kurmus ve Kog, 2020;
Marzano ve ark., 2020; Recalcati, 2020; Dindar Demiray ve
ark., 2021). Sunulan COVID-19 PCR pozitifligi ile kesin tani
konulan olgunun da hem ishali hem de iirtiker tablosu
mevcuttu. Ulasilabilen literatiirde benzer
rastlanmadi.

olguya

COVID-19 enfeksiyonu seyri sirasinda deri tutulumunun
sikliginin cesitli serilerde %0,2-20,4 arasinda degistigi
bildirilmistir. Saptanan deri belirti ve bulgularindan
bazilar1 COVID-19 enfeksiyonu, bazilarn da tedavide
kullanilan ilaglarla iliskilendirilmistir (Grewal ve ark,
2020; Kurmus ve Kog, 2020; Marzano ve ark., 2020;
Recalcati, 2020; Alkan Ceviker ve ark, 2021).
Sundugumuz olgunun da COVID-19 enfeksiyonu vardi.
Ancak herhangi bir ilag kullanimi yoktu.

COVID-19 enfeksiyonu seyri sirasinda deri tutulumunun
tipik olmamasi nedeniyle tanisal agidan bu bulgular
atlanabilir. Ayrica deri bircok  farkh
viral/bakteriyal/ paraziter enfeksiyonlarda da goriilebilir
(Kurmus ve Kog, 2020). Sunulan olguda da istenen gayta
tetkikleri ve diger enfeksiyonlar icin serolojik tetkiklerin

tutulumu

hi¢birinde anormal bulguya rastlanmadi.

COVID-19 enfeksiyonu sirasinda saptanan deri lezyonlari
¢ok farkli olabilir. Amerikan Dermatoloji Akademisi
(AAD) tarafindan COVID-19 PCR pozitifligi olan 171
hastanin; %22’sinde morbiliform dokunti, %18’'inde
pernio benzeri akral lezyonlar, %16’sinda {rtiker,
%13’linde makiiler lezyonlar, %11’inde vezikiiler
lezyonlar; %9,9’'unda papiiloskuaméz dokiintiler ve
%6,4’inde retiform purpura saptanmistir (URL 2).
Sunulan olguda da iirtiker mevcuttu.

COVID-19 enfeksiyonuiligkili deri dokiintiileri morfolojisi,
baslangic zamani, yer ve siireye gore de degiskendir.
Birka¢ calisma, COVID-19 baslangicindan énce de gelisen
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bazi cilt tutulumlarimi bildirmistir (Javanian ve ark,
2020). Baz1 c¢alismalarda ise COVID-19 enfeksiyonu
sonrasi gelisen cilt lezyonu olan olgular bildirilmistir
(Ozan ve ark., 2022). Bizim olgumuzda ise, enfeksiyon
bulgularindan olan ishal ile eslik eden deri bulgular:
mevcuttu. Hastanin ayrica solunum semptomlar1 olmasa
da istenen akciger BT sinde de tutulum vardi.

Bazi c¢alismacilar COVID-19 seyri sirasinda hastalara
sistemik steroid tedavisi vermisse de tedavi konusunda
tam bir fikir birligi bulunmamaktadir. Sunulan olguya da
sadece antihistaminik tedavi ve lilkemiz rehberinde yer
alan antiviral tedavi olan favipiravir tedavisi verilmistir.
Hastanin tedavi ile bulgular gerilemistir.

Sonug olarak, deri bulgularinin COVID-19 enfeksiyonunun
belirtileri arasinda olabileceginden, pandemi siirecinde
cok cesitli deri bulgulari olan hastalarda COVID-19 ekarte
edilmelidir. Bu hastaligin tanisinin konulmasi, hastalikla
ilgili erken izolasyon 6nlemlerinin alinmasi ve toplumda
yaylliminin 6nlenmesi agisindan da 6nemlidir.

Katki Orani Beyani
Tim yazarlar esit oranda katkiya sahiptir. Tiim yazarlar
makaleyi inceledi ve onayladi.

Catisma Beyani
Yazarlar bu c¢alismada higbir ¢ikar iliskisi olmadigini

beyan etmektedirler.
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NADIR POSTAURIKULER PIiLONIDAL SINUS OLGUSU
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Ozet: Latince kékenli bir dilden gelen kil "pilus” ve yuva "nidus” kelimelerinden tiiretilen pilonidal siniis sakrokoksigeal b6lgenin en sik
goriilen kronik edinsel bir hastaligidir. Sakrokoksigeal bolge disinda aksillar bolge, umbilikal bolge, gégiis, boyun, skrotum, vulva ve ¢ene
gibi kil yogunlugunun yiiksek oldugu bélgeler disinda atipik olarak yiiz, burun, kafa derisi ve kulak gibi yerlerde de bulunabilmektedir.
Bizim vakamizda dogustan beri sag kulak arkasinda sislik olan 42 yasinda erkek hasta sunuldu. Fizik muayenesinde sag kulak arkasinda
yaklasik 3 cm lik diizgiin sinirli, mobil, agrisiz ve yumusak kivaml kitle lokal anestezi altinda total olarak eksize edildi. Histopatolojik
incelemede pilonidal siniis olarak raporlandi. Olgu yerlesim yeri agisindan literatiir 15181nda tartisildi.

Anahtar kelimeler: Pilonidal siniis, Postaurikiiler pilonidal siniis, Postaurikiiler

Rare Case of Postauricular Pilonidal Sinus

Abstract: Pilonidal sinus, which is derived from the words hair "pilus" and socket "nidus" from Latin language, is the most common
chronic acquired disease of the sacrococcygeal region. Apart from the sacrococcygeal region, it can also be found atypically in areas such
as the face, nose, scalp and ears, except in areas with high hair density such as the axillary region, umbilical region, chest, neck, scrotum,
vulva and chin. In our case, a 42-year-old male patient with congenital swelling behind the right ear is presented. In the physical
examination, a smooth-circumscribed, mobile, painless and soft mass of approximately 3 cm behind the right ear was totally excised
under local anesthesia. It was reported as pilonidal sinus in the histopathological examination. The case was discussed in the light of the
literature in terms of location.

Keywords: Pilonidal sinus, Postauricular pilonidal sinus, Postauricular
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1. Giris Hastanin yapilan laboratuvar tetkiklerinde tam kan
Pilonidal kokenli bir terim olup,

sayimi, crp ve sedimentasyonu normal bulunmus.

siniis latince

HerbertMayo tarafindan 1833 yilinda igerisinde sagiceren
kistler olarak tanimlandi. Pilonidal kist tanim1 R.M.Hodges
tarafindan ilk kez 1880 yilinda kullanild1 (Kueper ve ark.,
2015). Pilonidal siniisiin kil parcalari ile cildin inflamatuar
reaksiyonu olustugu diistiniilmektedir.
Cogunlukla sakrokoksigeal bdlgede goriilen pilonidal
sinlis umbilikal bolge, aksiller bolge, gogiis, boyun,
skrotum, vulva ve ¢ene gibi kil yogunlugunun yiiksek

sonucu

oldugu boélgeler disinda atipik olarak yiiz, burun, kulak
gibi yerlerde de olabilir (Ciftci F ve ark, 2015). Bu
yazimizda nadir goriilen bir postaurikiiler pilonidal sintis
vakasi sunulmak ve tartisilmak istenmistir.

2. Olgu Sunumu

42 yasinda erkek hasta dogustan beri var olan sag kulak
arkasinda sislik sikayetiyle basvurdu. Hastanin sag kulak
arkasindaki sislik yavas bir seyirle biiyiimiis; herhangi bir
akinti, kizarikhk, agr1 sikdyeti olmamis. Ozge¢misinde
herhangi bir hastaligi olmayan hastanin travma oykiisi
bulunmamakta. Ayrintili muayenede sag postaurikiiler
bolgede yaklasik 3 cm lik diizgiin sinirli, mobil, agrisiz ve
yumusak kivaml kitle mevcuttu.

Goriintillemede yiizeyel usg sinde 25x15 mm boyutunda
yogun icerikli kistik lezyon olarak raporlandi. MRG ile
gorlintillemede sag posterior aurikiiler bolgede 20x15
mm boyutta cilt alt1 yag doku lokalizasyonunda T1A da
yag dokusu ile hiperintens yapida lipom olarak
degerlendirildi (Sekil 1).

‘,\/ 15.15 mm
20.42 mm

Sekil 1. Kraniyel MRG de postaurikiiler lezyon.

BS]J Health Sci / Mehmet Alperen AVCI

292

This work is licensed under Creative Commons Attribution 4.0 International License



Black Sea Journal of Health Science

Lokal anestezi altinda kitle kapsiilii ile birlikte total olarak
eksize edildi. Eksizyon sonrasi postoperatif olarak kist
acildiginda kistik lezyon igerisinden bulasik sivisi seklinde
sivl materyal ve sag folikiilleri ¢ikmistir (Sekil 2).

Sekil 2. Postoperatif icerisinde kil folikiilleri olan lezyon.

3. Tartisma

Pilonidal oncelerde konjenital olarak
degerlendirilmesine ragmen su an edinsel bir hastalik
olarak degerlendirilmektedir. Bazi meslek gruplarinda sik
goriilmekte olup ¢ogunlukla sofér, asker ve 6grenci olmak
tizere erkeklerde sik olmaktadir (O’Sullivan ve ark., 2000).
Predispozan faktor aktivite, kil
yogunlugu suglanmaktadir. insidans1 26/100,000 olarak
belirlenen PS’in; %97,8 sacrokoksigeal bolgede, %2,2’si
ekstrasakrokoksigeal bolgede olmaktadir. ik
ekstrasakrokoksigeal pilonidal sinlis 1942 yilinda
bildirilmistir (Ciftci ve ark., 2015). 1972 yilinda da sagh
deride Moyer tarafindan bildirildi (Moyer ve ark., 1972).
Buna ek olarak PS aksilla, inguinal bdlge, umbilikus,
boyunda ve parmak aralarinda da goriilmektedir.
Cogunlukla hayatin 3. ve 4. Dekatinda gortilen PS, 15-25
yaslar1 arasinda pik yapmaktadir (Moyer ve ark. 1972;
Kueper ve ark., 2015). Akdeniz bolgesinde sik goriilmekte
olup, asyali ve afrikalilarda nadiren rastlanir (Ciftci ve
ark.,, 2015). PS konjenital lezyonlar, deri lezyonlar1 ve
hormonal ve hijyen problemleri sebebiyle goriilebilir
(Nalbant ve ark., 2011). Hastalik bazen tek bir sintis olarak
uzun yillar semptomsuz goriilebilirken bazen de apse

siniis

olarak hormonal

formasyonuyla karsimiza ¢ikabilir. Apse formasyonunu
atlatan PS olgular1 sonrasinda kronik akinti ve fistiil
traktina doéniisebilir (O’Sullivan ve ark., 2000; Ciftci ve
ark, 2015; Kueper ve ark., 2015).

Kafa derisindeki pilonidal siniisler ¢ogunlukla kafanin
arka kisminda agrisiz ve sessiz bir sekilde biiyiirler. Bazen
de enfekte agrili apse seklinde ortaya ¢ikabilirler (Nalbant
ve ark., 2011; Pehlivanli ve ark., 2012). Bizim olgumuzdaki
PS de agrisiz kitle olarak sag kulak arkasinda sessiz bir

sekilde biiylimiistiir.
Ultrason, Bilgisayarli tomografi ve Magnetik rezonans
goriintileme tanida kullanilabilecek  goriintiileme

yontemleri olup, enfeksiyon durumunda kan sayimj, crp,

abse kiiltiir(i, antibiyogram ve gereklilige gore biyopsi gibi
tetkikler de yapilabilir (Moyer ve ark., 1972; O’Sullivan ve
ark. 2000; Ciftci ve ark., 2015; Kueper ve ark. 2015).
Bizim olgumuzda yapilan laboratuvar tetkikleri normal
olarak tespit edilmistir. Enfeksiyon goriilmemesi tizerine
kiiltiir, antibiyogram ve biyopsi gerekli gériilmemistir.
Tedavi sonrasinda hastalarin komplikasyon ve niiks
acisindan takibi gerekmekte olup, cerrahi sonrasi geride
birakilan PS nedeniyle niiks goriilmektedir. Tiim bunlara
ragmen niiks tamamen dnlenemeyip niiks oranlar1 %2 ila
%40 arasinda degismektedir. Bunun disinda seroma,
hematom, enfeksiyon sik goriilen komplikasyonlardandir
(Onder ve ark., 2012; Pehlivanli ve ark., 2012; Gul ve ark.,
2015; Fahrni ve ark., 2016).

Enfektif abseli PS lerde abse kiiltiiriine gore antbiyoterapi
verilmesi gerekmektedir (Onder ve ark., 2012; Gul ve ark.,
2015; Fahrni ve ark., 2016). PS de nadir goriilsede yaklasik
%0,1 hastada malign dejenerasyon olmasi durumuna gore
genis rezeksiyon sonrasi, lenf nodu diseksiyonu ve flep
cevrilmesi gerekebilir. Cerrahi sonrasinda kemoterapi ve
radyoterapi tedaviye eklenebilir (Sharma ve ark., 2009).
Bizim vakamizda ek cerrahi girisim ve tedavi
eklenmemistir.

Sonug olarak kafa derisi kitlelerinde akla PS de gelmelidir.
Ekstrasakrokoksigeal PS nadir goriilmesine ragmen ayrici
tanida kafa derisindeki PS ler gelmelidir. Uygun cerrahi
tedavi sonrasi niiks ve komplikasyon agisindan takip

edilmesi gerektigi unutulmamalidir.

Katki Oram1 Beyani
Tlim islemler eserin tek yazari tarafindan yapilmis olup,
yazar makaleyi inceledi ve onayladi.

Catisma Beyani
Yazar bu ¢alismada higbir ¢ikar iligkisi olmadigin1 beyan

etmektedirler.

Etik Onay/Hasta Onam

Calisma icin hastadan aydinlatilmis onam formu
alinmustir.
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Abstract: Two methods for treating skeletal problems in adults are camouflage orthodontic treatment and orthognathic surgery. This
case report aimed to present the successful treatment of an adult female patient with skeletal Class Il malocclusion due to retrognathic
mandible through orthognathic surgery. After the fixed orthodontic treatment, the necessary decompensation treatment was applied
to the patient who presented to our clinic with the complaint of retrusive mandible and was operated. The dental and skeletal Class I
relationship was achieved with functional occlusion after orthodontic and orthognathic surgery. The total treatment time was 23

months. The treatment results showed good improvement in the facial profile.
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1. Introduction

Skeletal Class II malocclusion with mandibular deficiency
is one of the most common problems for which patients
seek treatment. In patients with skeletal Class II
malocclusion, treatment alternatives vary according to
the skeletal maturity level, facial appearance, severity of
the malocclusion, and patient’s expectations and
cooperation (Proffit and Ackerman, 1994; Pancherz,
2000; Arnett and Gunson, 2004; Proffit and Sarver,
2007). While growth modification treatments are applied
with removable or fixed functional applications in young
patients (Bacetti et al.,, 2000; Lee et al,, 2016; Tomblyn et
al,, 2016), two methods of treating skeletal problems in
adult patients are camouflage orthodontic treatment and
orthognathic surgery. Camouflage orthodontic treatment
can be an option in case
anteroposterior (A-P) skeletal discrepancies with
acceptable vertical facial proportions and no transverse
skeletal problems (Tucker 1995; Proffit et al, 2007;
Canigiir et al,, 2012).

Orthognathic

of mild-to-moderate

surgery combined with orthodontic

treatment is the best treatment alternative to achieve
ideal results in terms of function, stability, and aesthetics
in patients with advanced A-P skeletal incompatibilities,
inappropriate facial aesthetics, transverse maxillary
deficiency, and airway problems (Michalik et al.,, 2005;
Conley et al,, 2006; Vandersea et al., 2007; Marchetti et
al,, 2009; Kinzinger et al., 2009; Bauer et al,, 2014).

2. Case Presentation

An 18-year-old woman reported to the Department of
Orthodontics with a chief complaint of the retrognathic
mandible. An informed consent form and necessary
permissions for the use of materials for scientific studies
were obtained from her. The clinical examination
revealed an angle Class II Division 1 malocclusion with a
convex profile, Class II molar and canine relationship, 9
mm of overjet and 2 mm overbite, and posterior
crossbite at the left dental arch. The upper midline was
coincident with the face, whereas the lower midline was
3 mm deviated to the left (Figs. 1 and 2).
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Figure 2. Pretreatment radiographs of the patient.

The pretreatment radiological evaluation according to
Steiner’s lateral cephalometric showed SNA; 83°, SNB;
76° ANB; 7° and GoGn/SN; 34°. Upper and lower
incisors were proclined with angles of U1-SN; 107.2° and
IMPA; 93°. The skeletal maturation level of the patient
was CS5 according to the lateral cephalometric
radiograph. Therefore, orthognathic surgery was the
treatment choice. The patient underwent orthodontic
treatment including teeth leveling, alignment, and
decompensation phases with fixed orthodontic
appliances before surgery.

Written informed consent was obtained from the patient
before starting the orthodontic treatment. All first and
second molars were banded and the remaining teeth

were bonded with 0.018-in. Roth metal braces. Upper

and lower arches were leveled and aligned using nickel-
titanium (NiTi) wires. Wire sequence was 0.014-in. NiTi,
0.016-in. NiTi, 0.018-in. NiTi, 0.016-in. x 0.016-in. NiTi,
and 0.016-in. x 0.022-in. NiTi. She was ready for surgery
15 months later.

Presurgical records were taken (Figs. 3 and 4). Eight
miniscrews were applied to the patient for intermaxillary
fixation (IMF). The mandibular advancement of 6.5 mm
with bilateral sagittal split osteotomy was planned and
performed. Titanium plates were used for rigid fixation.
IMF was postoperatively performed to protect the new
position of jaws against the muscle forces.
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Figure 4. Presurgical radiographs of the patient.

The fixed orthodontic appliance was removed after 7
months. The lower canine-to-canine fixed lingual
retainers were inserted after debonding the braces. An
essix retainer for the upper and lower jaws was applied
for approximately 1.5 years. An essix retainer was used
during the day for 8 months and only at night for 8
months for stabilizing the posterior teeth. Functional
occlusion and dental and skeletal Class I relationship
were achieved after orthodontic and orthognathic
surgery (Table 1). A convex soft tissue profile due to
mandibular retrognathia was corrected by mandibular
advancement. The patient had 2.5-mm overjet and 2-mm
overbite. The lower dental midline was corrected and
became coincident with the upper and facial midline
(Figs. 5 and 6).

3. Discussion and Conclusion

Adult patients with skeletal Class II malocclusion can be
treated using orthodontic (camouflage) or combined
orthodontic-orthognathic surgery procedures. The
decision of how to provide optimal treatment to a patient
with Class II malocclusion is based on a wide range of
research including clinical, radiological, study models,
and photograph examinations (Casas et al.,, 2017).

The dental movement limits the effectiveness of
camouflage treatment, so significant improvement in the
soft tissue profile is not possible. Orthodontic-
orthognathic surgery treatment provides harmonious
skeletal, facial, and soft tissue relationships and improves
occlusal function (Sarver and Yanosky, 2005; Casas et al.,
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2017). The present case had skeletal discrepancies, so
orthodontic-orthognathic surgery was planned.
Pretreatment and post-treatment lateral cephalometric
tracings of the patient were evaluated. SNB and ANB of
the patient changed by 4°. Facial convexity was reduced.
Molars and canines were achieved in Class I relationship
with ideal overjet and overbite.

Malocclusions may affect the life of the patient with

skeletal malocclusions. One of the main reasons for an

adult patient with Class Il malocclusion to seek treatment
is dental and facial aesthetics. The case report presented
the treatment process and results of a patient with
skeletal Class II malocclusion. An appropriate facial
aesthetics, dental arches, and functional occlusion were
achieved through a multidisciplinary approach including
orthodontic treatment and surgery.

Figure 6. Post-treatment radiographs of the patient.
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Table 1. Lateral cephalometric measurements

Cephalometric measurement Initial Presurgery Post-treatment
SNA (9) 83° 83° 83°
SNB (°) 76° 76° 80°
ANB () 7° 7° 3°
Wits (mm) 5.3 6.1 2.7
GoGn/SN (°) 34° 34° 35°
FMA (°) 27° 27.3° 28°
U1-SN () 107° 104° 104°
IMPA () 93° 92° 88°
Overjet (mm) 7 8 2.5
Overbite (mm) 0.5 1.5 2.2
UL-E (mm) 3.5 39 4
LL-E (mm) 4.7 4.6
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MIKROGRAVITENIN ELEKTROENSAFALOGRAM BULGULARI
UZERINE ETKIiSi: BIR DERLEME CALISMASI

Serdar SARITAS!, Sultan TARLACI?

1[nénii Universitesi, Hemsirelik Fakiiltesi, Cerrahi Hastaliklar Hemsireligi Béliimii, 44000, Malatya, Tiirkiye
2Uskiidar Universitesi, Tip Fakiiltesi, Néroloji Anabilim Dali, 34768, Istanbul, Tiirkiye

Ozet: Tim diger canlilar gibi insanlar da yerytziindeki fizik kanunlari ¢ercevesinde dogar ve yasarlar. Ancak bu durum 20 yy.
ortasindan itibaren degismis ve insanlar, uzay yolculuklarina baslayarak, bu kurallarin disinda yagamay: tecriibe etmeye baslamistir.
Uzay, diisiik yercekimi (mikrogravite) ve kozmik radyasyon gibi zorluklar1 oldugu gibi, uzay araglar1 (Uluslararasi uzay istasyonu-ISS
da dahil) da kisith bir alana mahkum olma, izolasyon, aile ve sosyal ¢evreden ayr1 kalma gibi giigliikleri de beraberinde getirmektedir.
Tiim bu zorluklar, insan fizyolojisi ve psikolojisine de etki etmektedir. Ozellikle sinirbilim alaninda bu sorunlari, denge (vestibuler
sistem), uzay oryantasyonu, gérme, propriyosepsiyon, motor kontol ve uyku konusunda gérmek miimkiindiir. Bu problemlerin
anlasilmasi ve tedavisi i¢in yerdeki kontrol merkezi ile daima iletisim kurulur. Ayrica uzay araci iginde bulunan tani araglarindan da
yararlanilir. Taginabilir olmasi ve kullanimi kolay oldugu i¢in en sik kullanilan yéntemlerden birisi elektroensafalogramdir (EEG). Su
ana kadar daha ¢ok yer isgal eden ve agir bir cihaz olan MRG (Manyetik Rezonans Goriintiileme) ve CT (Bilgisayarli Tomografi) uzaya
tasinamamisg, sadece astronotlarin uzay ugus oncesi ve sonrasi beyin goriintiileri alinabilmistir. Bu derleme yazisi sinirh literatiir
bilgisi 15181nda astronotlarin uzay ucgusu sirasindaki EEG degisikliklerini kismen de olsa agiklayabilmek tizere hazirlanmistir.

Anahtar kelimeler: Astronot, Kozmonot, Uzay Ugusu, EEG, Mikrogravite

Effect of Microgravity on Electroencephalogram Findings: A Review Study

Abstract: Like all other living organisms, humans are born and live within the framework of the laws of physics on earth. However,
this situation has changed since the middle of the 20th century and people have started to experience living outside these rules by
starting their space travels. While space has difficulties such as low gravity (microgravity) and cosmic radiation, space vehicles
(including the International Space Station-ISS) also bring difficulties such as being confined to a limited space, isolation, being
separated from family and social environment. All these difficulties also affect human physiology and psychology. Especially in the field
of neuroscience, it is possible to see these problems in balance (vestibular system), space orientation, vision, proprioception, motor
control and sleep. The control center on the ground is always contacted to understand and treat these problems. In addition, diagnostic
tools in the spacecraft are also used. Electroencephalogram (EEG) is one of the most commonly used methods because it is portable
and easy to use. Until now, MRI (Magnetic Resonance Imaging) and CT (Computerized Tomography), which occupy more space and are
painful devices, could not be carried into space, only brain images of astronauts before and after space flight could be taken. This
review article has been prepared to explain, albeit partially, the EEG changes of astronauts during spaceflight in the light of limited
literature.

Keywords: Astronaut, Cosmonaut, Space Flight, EEG, Microgravity
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Daha oOnceki c¢alismalarda, psikolojik  sorunlar,
serebrospinal sivin beyinde toplanmasi, denge sorunlari

ve bilissel degisikliklere dair arastirmalar yapildigi

1. Giris
Uzay, diisik yercekimi (mikrogravite) ve
radyasyon gibi zorluklar1 oldugu gibi, uzay araglari

iyonize

(Uluslararasi uzay istasyonu-ISS da dahil) da kisith bir
alana mahkum olma, izolasyon, aile ve sosyal ¢evreden
ayr1 kalma gibi zorluklar1 da beraberinde getirmektedir
(Clement ve Reschke, 2008; Van Ombergen ve ark,
2017). Uzay ortaminin, astronotlarin kardiyovaskiiler ve
kas-iskelet etkileri daha sik
arastirlldigindan, merkezi sinir sisteminin nasil
etkilendigine dair daha kisith literatiir bulunmaktadir
(Van Ombergen ve ark., 2017; Marusic ve ark., 2014).

sistemi  lzerine

gorlilmiis ancak altta yatan ndral nedenler yeterince
irdelenmemistir (Van Ombergen ve ark., 2017).

Bir¢cok sebebi oldugu diisliniilmekle beraber, 6zellikle
yercekiminin azalmasi nedeniyle, kortikal fonksiyonlarda
degisiklikler meydana geldigi diisiiniilmektedir. Bunun
neden ise yercekimindeki azalama ile beraber vestibiiler
sistemdeki otolitlerin dogrusal ivmeyi saglayan
dedektorlerinin etkilenmesidir (Van Ombergen ve ark,
2017). Bu bozulma ile beraber vestibiiler ¢cekirdekler de
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etkilenerek projeksiyon gonderdigi alanlar olan parieto-

insular bolge, talamus ve tempoparietal bdlgede
etkilenmektedir (Van Ombergen ve ark., 2017).
Astronotlarin, uzay ortamina norofizyolojik

adaptasyonlarini incelemek iizere elektroensefalografi
(EEG) basta olmak tlizere fonksiyonel manyetik rezonans
goriintiileme (fMRI), bilgisayarali tomografi (CT), TMS,
MEP, SSEP, VEP, sicaklik, agri/termal duyarhlik ve deri
iletkenligi gibi yontemler kullanilmistir (Stella, Ajcevic,
Furlanis ve Manganotti, 2021). Agir ve yer isgal etmesi
nedeniyle fMRI uzaya tasinamamis,
astronotlarin ugus 6ncesi ve ugus sonrasi kayitlari alinip
incelenmistir. Ancak EEG cihazi tasinabilir olmasi ve
kullanim kolayligi nedeniyle uzaya tasinabilmis ve
astronotlarin  gorevleri elektrokortikal
kayitlar alinabilmistir (Marusic, ve ark, 2014, Van
Ombergen ve ark.2017; Stella ve ark., 2021). Ayrica EEG
degerlendirmeleri 1977-1992 yillar1 arasinda astronot
adaylarina uygulanan tibbi testler arasinda da yer
bulmustur (Nicogossian ve ark., 2016)

cihazi sadace

esnasinda

Insanli uzay arastirmalari, her ne kadar yeryiiziinde
simiile edilerek yapilabilse de gercek dis uzayda
ylritilmesi ¢cok daha gercekei sonuclar elde edilmesini
saglamistir. Yerde yapilan calismalar da izolasyon ve
kisitlanma ¢ok iyi taklit (simiile) edilirken, mikrogravite
tam olarak taklit edilememekte ve iyonize radyasyon da
etik nedenlerle kullanilamamaktadir. Zaman zaman
yerde hayvan deneyleri de yapilarak mikrogravitenin ve
iyonize radyasyonun incelenmistir. Ancak
belirtmek gerekir ki; iyonize radyasyon c¢alismalari,
sadece hayvan deneyleri ve radyoterapi alan hastalarla
sinirhidir. Bu nedenle bu derleme g¢alismasinda hayvan
deneylerinin ve radyoterapi alan hastalarin arastirma
sonuclarina yer verilmemistir.

etkileri

2. Diisiik Yer Cekiminin (Uzay Ortaminin)

Beynin Elektrokortikal Aktivitesine EtKkisi
EEG, yercekimsiz ortamda (mikrogravite) beyindeki
elektrokortikal aktiviteyi degerlendirmek icin sikg¢a
kullanilan bir yéntemdir (Marusic ve ark., 2014, Van
Ombergen ve ark,2017, Stella ve ark. 2021). Bu
yontemde sagli deriye iletkenligi artirmak icin jel
kullanilarak elektrotlar belli bir diizende yerlestirilerek
kayit alinir (Van Ombergen ve ark. 2017). EEG iyi bir
zamansal ¢oziiniirliige sahip olsa da diisiik bir uzaysal
¢oziiniirliige sahiptir (Van Ombergen ve ark.2017, Stella
ve ark,, 2021).

Uzay arastirmalar1 kapsaminda beyindeki degisiklikleri
degerlendirebilmek icin fMRI ve CT gibi goriintiileme
yontemleri de kullanilmistir. Ancak bu c¢alismalar
astronotlarin uzay ucgusu oéncesi ve sonrasi durumlarini
degerlendirebilmek icin yeryliziinde yapilabilmistir. Bu
calismalara gore bazi beyin bolgelerinde degisiklikler ve
motor  aktiviteleri olusturan aglarin etkilendigi
bildirilmistir (Stella ve ark., 2021).

3. Elektroensafalogram (EEG) incelemeleri

Yapilan EEG incelemelerine gore, gercek uzay ugusu
sirasinda rahat uyaniklihk durumunda iken pariyeto-
oksipital ve sensorimotor alanlarda alfa giiciinde artis
oldugu goriilmistiir (Cebolla ve ark., 2016, Cheron ve
ark, 2006, Mathewson ve ark, 2015). Yapilan bir
arastirmada ise serebellum ve vestibiiler agdaki olay
iligkili alfa degerlerinin diistiigii bildirilmistir (Cebolla ve
ark.,, 2016). Cheron ve arkadaslarinin yaptig1 ¢alismaya
gore  pariyeto-oksipital ve sensdrimotor alanin
yercekimine duyarll oldugu ifade edilmistir. EEG deki
degisikliklerin nedeninin de bu duyarlilk oldugu
diisiiniilmektedir (Cheron ve ark., 2006).

Uzay arastirmalarini yiiriitmek pahali oldugu i¢in zaman
zaman yerylziinde veya
arastirmalar yapildig1 goriilmiistiir. Parabolik ucuslar i¢in

parabolik ucuslarla da

European Airbus Zero-G adl 6zel ugak kullanilmaktadir.
Bu ugak, diger ucaklara gore ¢ok daha yiiksek irtifalara
ulasabilmekte ve parabolik (bir tiir dalgalanma hareketi)
hareket  saglayarak saniyelik
mikrogravite ortami olusturabilmektedir (Maruasic ve

astronotlara 22

ark., 2014). Bu parabolik haraketler periyodik olarak
gokytiziinde yapilarak birden ¢ok kez 22 saniyelik
mikrogravite ortami saglanir. Parabolik ugus ¢alismalari
incelendiginde; bircok farkli nedene (stres ve anksiyete
gibi) bagh olarak farkh EEG bulgular1 elde edildigi
bildirilmistir (Marusic ve ark. 2014). Ayrica parabolik
ucuslardaki mikrogravite siiresinin (22 sn) kisa olusu da
EEG kayitlarini etkileyen bir diger onemli faktér oldugu
disiiniilmektedir. Bu nedenle ideal arastirma

kosullarinin dis uzay oldugu séylenebilir.

4. Sonug ve Oneriler

Kolay erisilebilir olmasi nedeniyle
arastirmalarinda en sik kullanilan beyin inceleme
yontemlerinden birisi elektroensefalogramdir (EEG).
Stres, anksiyete ve degisen hemodinamik faktorler gibi
bircok faktér EEG kaydini etkileyebilmektedir. Ancak
uzayda astronotlar gorev sirasindayken kullanilabilecek
nadir yontemlerden biri olmasi nedeniyle daha uzun
yillar kullanilacag tahmin edilmektedir.

insanli uzay

Bugiine kadar insanli uzay gorevleri, alcak diinya
yoriingesinde ya da ay  gorevleri seklinde
gerceklestirilmistir. Ancak 2030’lu yillar i¢cin Mars gibi
cok daha zor gorevler hedeflenmektedir. Bu uzun ve her
yoni ile birgok gilicliigii sahip olan Mars gorevinde de
fizyolojik incelemelere ihtiya¢ vardir. Mars gorevi igin
¢ok daha kullanigli, pratik ve rahat erisilebilen cihazlara
gereksinim duyuldugu olduk¢a aciktir. Bu nedenle,
tasinabilir, kolay kullanilabilen ve sadece zamansal
¢ozinirligli iyi olmayip ayni
¢ozinirligli de 1iyi olan bir beyin gorintileme
yonteminin gelistirilmesi yararh olabilir.

zaman da uzaysal

Katki Orani Beyani
Tiim yazarlar esit oranda katkiya sahiptir. Tiim yazarlar
makaleyi inceledi ve onayladi.
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Catisma Beyani
Yazarlar bu ¢alismada higbir ¢ikar iliskisi olmadigini
beyan etmektedirler.
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Ozet: Yaslanma, néronal plastisite mekanizmalarini dogrudan etkileyen ve hiicresel siireglerdeki degisikliklerle agiklanabilen bilissel
islevlerdeki gerileme ile iligkili bir siirectir. Yaslanma siireci beyin boyutunda kiiciilmeye, beyin vaskiiler sisteminde ve bilissel
islevlerde bozukluklara sebep olmaktadir. Beyinde gerceklesen kiiciilme ile birlikte molekiiler seviyeden doku seviyesine kadar her
duizeyde islevsel degisiklikler meydana gelmektedir. Noral plastisite mekanizmalari bilissel fonksiyonlar1 diizenlemekte; 6grenme ve
hafiza gibi fonksiyonlarin devamliligi ve islevselligi iizerinde énemli bir rol oynamaktadir. ilgili siireclerde yasin ilerlemesine bagl
olarak onemli 6l¢iide azalma gozlenmektedir. Bu derleme ¢alismasi ile dogal yaslanma siirecinin noral plastisite lizerine olan etkisi
hipokampus, medial temporal lob ve prefrontal korteks yapilar tizerinden; davranigsal, morfolojik, hiicresel ve molekiiler yonleri ile
tartisilarak; yaslanmanin noral plastisite tizerindeki etkisi ve yaslanma ile iligkili noropatolojiler incelenecektir.
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Abstract: Aging is a process associated with decline in cognitive functions that directly affects neuronal plasticity mechanisms and can
be explained by changes in cellular processes. The aging process causes a reduction in brain size, disorders in the cerebral vascular
system and cognitive functions. With the shrinkage in the brain, functional changes occur at all levels, from the molecular level to the
tissue level. Neural plasticity mechanisms regulate cognitive functions; It plays an important role in the continuity and functionality of
functions such as learning and memory. A significant decrease is observed in the related processes depending on the aging process. In
this review, the effect of aging on neural plasticity and neuropathologies associated with aging will be examined focusing on the
hippocampus, medial temporal lobe and prefrontal cortex structures by discussing behavioral, morphological, cellular and molecular
aspects.
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1. Giris
Yaslanma, ndrobiyolojik fonksiyonlart molekiiler, genetik
ve hiicresel diizeyde bir¢ok yonden etkilemektedir (Sekil
1). Giiniimiizde bilissel yaslanma {izerine yapilan
arastirmalarda, yasa bagl bilissel gerilemenin ve basarili
altinda yatan néral mekanizmalara
odaklanilmaktadir. Yaslanmanin kognitif

adlandirnlabilen alani, yasa bagh
mekanizmalarini  ve

yaslanmanin
sinirbilim
olarak bilissel

gerilemenin  sinirsel optimal
yaslanmayl anlamaya c¢alisir (Cabeza ve ark, 2018).
Diinyanin her yerinde, yetiskin niifusun daha yash kesimi
sayica ve oransal olarak hizla artmaktadir (Beard ve ark,,
2016). Yaslanma beyin boyutunda, beyin vaskiiler
sisteminde ve biligsel fonksiyonlarda degisikliklere
neden olmaktadir. Beyin yapisi yas ilerledikge kiigiiliir ve
molekiiler boyuttan morfolojik boyuta kadar her
seviyede degisiklikler meydana gelir. inme, beyaz cevher
lezyonlar1 ve demans vakalar1 da yasla birlikte artar;

hafiza bozuklugunun derecesi ile nérotransmiter ve

hormon seviyelerinde degisiklikler gozlenir. Diizenli
egzersiz, saglikli beslenme ve alkol aliminin diisiik
diizeyde tutulmasi gibi kardiyovaskiiler riski azaltan
koruyucu faktorler saglikli yaslanma igin alinabilecek
bilinen en yaygin tedbirlerdir (Peters, 2006).

2. Yaslanan Beyinde Morfolojik Degisimler
Yaslanmaya bagh
goriillen degisim beynin tiim boélgelerinde ayni degildir.
Bununla birlikte, ¢ogu beyin bolgesindeki néral kaybin

olarak noronlarin morfolojisinde

yasa bagl olarak bilissel fonksiyonlarin azalmasinda
onemli bir role sahip olmadigini gosteren calismalar
bulunmaktadir.

1955 yilinda Brody, beyin kiitlesindeki yasa bagh
azalmanin tiim kortikal bdlgedeki néron sayisindaki
azalma sebebi ile oldugunu 6nermistir (Brody, 1955).
Daha yapilan kortikal
yogunlugunun c¢ocukluktan yashlik donemine kadar

sonra calismalar, néron

%10-60 oraninda azaldifini gostererek bu arastirmayi
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dogrulamistir (Coleman ve Flood, 1987). Ek olarak,
yaslanan insanlarda (Ball, 1977) hipokampusta; diger
primatlarda (Brizzee ve ark. 1980) ise hipokampus ve
prefrontal kortekste (PFK) derin hiicre o6limleri
gozlenmistir. Ancak bu c¢alismalardan elde edilen
verilerin, oOrneklem tasarimi gibi c¢esitli teknik ve
metodolojik  sebeplerdeki
dogruluklar tartismalidir (Morrison ve Hof, 1997).

1980 yilinda yeni stereolojik prensiplerin gelistirilmesi
ile daha onceki calismalardaki kafa karistirici faktorleri
belirlemek ve ayirt etmek miimkin olmustur (West,
1993). Bu sayede insanlarda (Pakkenberg ve Gundersen,
1997), diger primatlarda (Keuker ve ark. 2003; Merrill
ve ark, 2000) ve kemirgenlerde (Merrill ve ark. 2001;
Rapp ve Gallagher, 1996); hipokampus ve neokorteksteki
biiyiik capta hiicre o6liimlerinin normal yaslanmanin
karakteristik 6zellikleri olmadigl sonucuna varimistir.
Bu ¢ikarima bir istisna olarak; yaslanma ile birlikte, insan
disindaki primatlarda isler bellegi yoneten dorsolateral

karisikliklar ~ sebebi ile

Biyofiziksel

Hiicreler Arasi

PFK'nin 8A bolgesindeki tiim katmanlarda ndron
sayisinin = %30’a kadar azaldigi belirlenmistir. Bu
azalmanin aksine PFK'nin 46. Bolgesinde noron sayisi
korunmustur (Smith ve ark., 2004).

Yasa bagl olarak néral yogunluktaki azalmay: gdsteren
onceki calismalara benzer olarak, insanlarda entorhinal
korteks ve hipokampusta dendritik dallanmada yasa
bagl olarak biiyiik 6l¢lide bozulma goriilmektedir (Smith
ve ark, 2004). Diger hayvanlarda gerceklestirilen
calismalarda yasa bagh olarak dendritik yapilarda bir
gerileme olmadig1 belirlenmistir (Pyapali ve Turner,
1996).

Dendritik diken yogunlugu iizerine yapilan ¢alismalar
yasa bagh olarak beyinde goriilen degisimlerin bolgeye
6zgli oldugunu géstermistir. Ornegin, hipokampustaki
dendritik diken yogunlugundaki yasa bagl degisim tiim
alt bolgelerde ayni degildir. Dentat girusta ise insanlarda
ve si¢anlarda, dendritik diken yogunlugunda bir degisim
gozlenmemistir (Williams ve Matthysse, 1986).

Gen Anlatimindaki

Morfolojik

Degisimler

| - Dorsolateral korteks
ndronlarinda %30 azalma

- Kortikal tabakalann
yiizeyinde dendritik
dallanmada azalma

- Ozellikle hipokampus ve
PFK'te beyin kiitlesinde

Ozelliklerdeki
Degisimler

- Ca’* reseptor
yogunlugunun bozulmasi

+ AHP amplitGtindn
artrmasi

- Noronlarin daha az
aksiyon potansiyeli
olusturmasi

Etkilesimde
Degisim
- Hipokampal dentat

girustaki sinapslarda
azalma

- Sinaps protein sentezi
genlerinin anlatiminda
diizensizlik

- EPSP'de diigils

Degisimler

| - LTP'den sorumlu

genlerin anlabminda
azalma

- Hipokampusta CA1
bélgesinde degisimler

- Sinaptik plastisiteden
sorumlu gen

 Isler bellek

fonskiyonlarinda azalma

- LTP iligkili bellek
siireglerinde azalma

+ Mekansal bellek
fonsiyonlarinda bozulma

azalma

anlanminda azalma

Sekil 1. Yaslanma ile beyinde goriilen degisimler. Morfolojik degisimler, biyofiziksel 6zelliklerdeki degisimler, hiicreler

arasi etkilesimde degisimler, gen anlatimindaki degisimler ve bilissel siireclerdeki degisimler olarak siniflandirilmistir.
Bu degisimlerin yas ile goriilen bilissel gerileme semptomlarina katkida bulundugu diisiiniilmektedir (Wahl ve ark,

2016).

3. Yaslanan Néronlardaki Degisimler

3.1. Biyofiziksel Ozelliklerdeki Degisimler
Hipokampusun tiim alt bélgelerinde ve PFK’de (Chang ve
ark., 2005); dinlenme membran potansiyeli (Barnes,
1979; Turner ve Deupree, 1991), aksiyon potansiyeline
ulasma esigi (Niesen ve ark., 1988) gibi cogu elektriksel
ozellik yasam boyunca sabit kalir (Barnes, 1994). Ancak
bir¢ok ¢alisma, yaslanan néronlarda Ca?+ iletkenliginin
arttigini  gostermistir. Yaslanan hipokampusta CA1l
piramidal  hiicrelerde  L-tipi  Ca2*
yogunlugunun artmasinin (Thibault ve Landfield, 1996),
Ca?+ dengesinin bozulmasina sebep olarak yaslanma ile
birlikte plastisitede bozulmalara yol aciyor olabilecegi
diistinilmektedir (Landfield, 1988). Ayrica alt bashklar
boyunca incelenecek olan bir¢cok calisma, dolayli olarak

kanallarinin

Caz+ iligkili mitokondriyal fonksiyonlardaki ve hiicre
apoptotik  mekanizmalarindaki  bozulmalarin  da
noroplastisite lizerindeki etkilerini ortaya koymaktadir.
Yash hipokampal néronlarda gozlemlenen daha biiyiik
hiperpolarizasyon sonrasi potansiyel (HSP), yash CA1l
piramidal hiticrelerinin; aksiyon potansiyeli esiginden
gen¢ noronlara gore daha uzak olduklari icin daha az
uyarilabilir  olduklarim1  gdstermektedir. Bu fikri
destekleyen bir calismada, in vitro hipokampal kesit
orneginde, yash CA1 ndronlarinin geng¢ néronlara kiyasla
daha az aksiyon potansiyeli olusturduklar1 gésterilmistir
(Moyer ve ark., 1992).

3.2. Mitokondriyal Disfonksiyonlar

Bir hiicre organeli olan mitokondriler elektrokimyasal
noérotransmisyonun devamliligl ve hiicre onarimi gibi
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fonksiyonlar1 gerceklestirmek icin gereken adenozin
trifosfat (ATP) {iretimini sagladiklar1 dentritler ve
aksonlar boyunca dagilmis durumdadir (Mattson ve ark,,
2008). Hiicresel enerji metabolizmasindaki bu temel
gorevlerine ek olarak; gen transkripsiyonunu
diizenlemede ve Ca2?* homeostazinda da kritik roller
oynamaktadir (Mattson ve Arumugam, 2018). Noral
yaslanma mitokondriyal fonksiyonlardaki
azalma ile birlikte sirtuin ailesinin protein deasetilazlari
da dahil olmak iizere néronal fonksiyon ve canhilik igin
kritik olan NAD+ bagimli enzimlerin aktivitelerini

sirasinda

olumsuz etkileyecek olan hiicresel NAD+ seviyelerinde ve
NAD: NADH oraninda diisiis goériilmektedir (Fang ve ark,,
2017).

Sinaptik vezikiiller, plazma
membran1 ile etkilesimi ndrotransmiter
salinimini kontrol eden bir¢ok molekiil tanimlanmistir.
Bunlar arasinda sinapsinler, sinaptofizin, sinaptobrevin,
kalsiyum-kalmodulin bagimli protein kinazlar (CamKII)
ve kalsindrin gibi fosfatazlar bulunmaktadir (Bajjalieh ve

aktin filamentleri ve
sonucu

Scheller, 1995). Bu proteinlerin islevleri fosforilasyon
mekanizmalari ile diizenlenmektedir. Bu diizenlemelerde
Ca2+ ve ATP gelisim asamasi ve yetiskin plastisitesini
diizenlemede biiyiik rol oynamaktadir. Mitokondri,
plazma membraninda bulunan voltaja bagh kanallar
araciligiyla sitoplazmaya giren ve endoplazmik retikulum
depolarindan salinan Ca2* molekillerinin kalsiyumun
hizla uzaklastirlmasini  saglayarak lokalize Ca2*
sinyallerinin diizenlenmesinde gorev
oldugundan, plastisite Ulzerindeki etkisi de oldukca
ylksektir (Friel, 2000).
Yaslanmanin beyin
organellerini nasil etkiledigi ile ilgili cesitli teknik
yaklasimlar kullanilmistir. Deney hayvanlarinin beyin

almakta

hiicrelerindeki mitokondri

dokularindan izole edilen mitokondrilerin birgok 6zellik
yoniinden Kkarsilastirilmasi sonucu yasa bagh bircok
degisiklik degisiklik ortaya koyulmustur. Bu degisiklikler
arasinda, mitkondriyal genisleme ve parcalanmada artis;
mitokondriyal DNA iizerindeki oksidatif strese bagh
hasarda artis; elektron tasima sistemindeki fonksiyonel
bozukluklardaki
durumundaki mitokondri sayisindaki artis; bozulmus
Ca?* islemede artis ve apoptoz siirecinde 6nemli bir role
sahip olan mitokondriyal membran gecirgenligi gecis

artis; depolarize membran

gozenekleri (mPTP) olusumunu tetiklemek icin gereken
esik degerindeki azalis bulunmaktadir (Mattson ve
Arumugam, 2018).

3.3. Oksidatif Stres ve Hiicre Stres Yanitlar:

Diger tiim hiicrelerde oldugu gibi nodronlar da
biyokimyasal islevler i¢cin enerji kaynag olarak ATP
kullanir ve oksidatif fosforilasyonun sonucu olarak
reaktif oksijen tiirleri tiretir. Elektriksel uyarilabilirlik ve
noronlarin yapisal ve sinaptik karmasiklig ise hiicresel
sistemler ilizerinde ATP ve reaktif oksijen tiirleri (ROT)
lireten veya bunlara yanit veren mekanizmalar agisindan
diger hiicrelere kiyasla daha karmasik gereklilikleri
beraberinde  getirir. presinaptik

bulunan yapilarda

Aksonlarda ve

terminallerde mitokondri, bu

yogunlasan iyon pompalarinin depolarizasyon ve
nérotransmiter salinimini ardindan iyon gradyanlarini
eski haline getirmesi icin ATP kaynaklar1 saglamaktadir;
ayrica mitokondri kalsiyum seviyelerini ve ROT tiretimini
diizenlemede aldigi  roller neticesinde sinaptik
fonksiyonun  dlizenlenmesinde de  dnemli rol
oynamaktadir (Mattson ve Liu, 2002).

Oldukea yiiksek enerji tiikketimi gosteren ve bu sebeple
reaktif oksijen tirii Uretiminin de yiliksek oldugu
sinapslar, bu 6zelliklerinden dolay1 yaslanma, Alzheimer
ve Parkinson gibi nérodejeneratif hastaliklar ile akut
iskemi ve travma sonrasi stres bozuklugu gibi durumlara
kars1 ytiksek risk altindadirlar. Cesitli sinaps proteinleri
lzerinde enerji azalmasi veya yiliksek oksidatif hasarin
artmasi, yerel Ca?* homeostazinin diizensizligi ile
sinaptik dejenerasyona yol agmaktadir. Norodejeneratif
bozukluklarin deneysel modelleri iizerinde yapilan
calismalarda  enerji  verimliligini artiran  diyet
programlar1 ve farmakolojik manipiilasyonlar ile oksijen
radikalleri iiretimini azaltmanin sinaptik dejenerasyonu
ve noronal 6liimii dnleyebildigi gosterilmistir (Sullivan ve
ark., 2000).

Farmakolojik ajanlar kullanilarak nitrik oksit (NO)
dretiminin tetiklendigi ya da nitrik oksit sentaz
inhibe edildigi deneylerde, nitrik oksit
molekiiliiniin uzun ddénem potansiyasyon (UDP)
indiiksiyonu tizerine etkisi gozlemlenmistir (Bohme ve
ark, 1991). Bunu destekleyen diger calismalarda,
postsinaptik Ca2* akisina yanit olarak tretilen NO
molekiillerinin  postsinaptik  dentritten  salinarak
presinaptik terminale hareket ettigi ve burada glutamat
norotransmiter tetikledigi  belirlenmistir
(Schuman ve Madison, 1991). Ek olarak, in vivo
calismalarda NO sinyallemesinin 6grenme ve bellek

enziminin

salinimini

islevleri lizerindeki etkisi gosterilmistir (Bohme ve ark,
1993).

Ca?* ile aktive edilmis kinazlardan biri olan CamKII, NO
sentazi da aktive eder. NO daha sonra, néronlari
eksitotoksik ve metabolik strese karsi koruyan asag1 akis
yollarin1 devreye sokan siklik guanozin monofosfat
(sGMF) olusturmak i¢in ¢oziiniir guanilat siklaz1 aktive
eder (Knott ve ark, 2017). Ca2* bagimh CaMKII
sinyallemesinin bozuklugu, yaslanma sirasinda noéronal
disfonksiyona sebep olabilecek noral mitokondriyal
(Jiang ve ark, 2015). Normal
yaslanma sirasinda hipokampusta NO iiretimi ve iligkili
sinyal yolaklar1 bozulur. NO metabolizmasinin ve
sinyalizasyonunun restorasyonu ile farelerde yasa bagh
bilissel eksikliklerin iyilestirebildigi gosterilmistir (Zhang
ve ark, 2017).

Yapilan bir bagka c¢alismada, diyet kisitlamasinin
(azaltilmis kalori alimi ve periyodik aglik) kortikal
sinaptik terminallerin oksidatif strese karsi direncini

dinamikleri etkiler

arttirdigl belirlenmistir (Guo ve ark, 2000). Diyet
kisitlamasinin protein saperonlarinin ekspresyonunu
arttirarak noral plastisiteyi arttirabilecegi ifade
edilmektedir (Prolla ve Mattson, 2001). Takviye gidalar
veya antioksidan aliminin bir¢ok nérodejeneratif hastalik
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ile ilgili calismada verimliligi arttirdigi bildirilmistir.
Ornegin, Alzheimer Hastahig (Mark ve ark, 1995),
amyotrofik lateral skleroz (ALS) (Gurney ve ark., 1996)
ve iskemi (Kitagawa ve ark, 2002) modellerinde E
vitamininin, elde edilen sonuglar1 iyilestirdigi
bildirilmistir.

Kronik kontrolsiiz stres (psikolojik veya fiziksel) néronal
plastisiteyi bozarak hipotalamik-hipofiz- adrenal eksenin
hiperaktivasyonu ve  glukokortikoid seviyelerinin
ylkselmesini (insanlarda kortizol ve kemirgenlerde
kortikosteron)  iceren
dejenerasyona yatkin hale getirebilir. Glukokortikoid
seviyelerinin siirekli ylikselmesi, bir biiytime faktorii olan
ve noéron gelisiminde, canlihginda ve islevlerinin
sirdiirilmesinde o6nemli rol oynayan beyin tirevli
norotrofik faktdor (BTNF) ekspresyonunu engeller;
boylece sinaptik plastisiteyi bozar ve dejenerasyona karsi
noéronal savunmasiziigl artirir (McEwen ve Morrison,
2013).

3.4. Apoptoz ve Apoptotik Yolaklar

Noronal plastisitede rol alabilen apoptotik sinaptik
kaskadlar, belirli tipte iyonotropik glutamat-reseptor alt
birimlerini parc¢alayabilen ve bdylece sinaptik plastisiteyi
degistirebilen = kaspazlarin  aktivasyonunu igerir.
Kaspazlar ayni zamanda, gelisen néronlarin biiyiime

mekanizmalarla  noéronlari

konilerindeki hiicre iskeleti protein substratlarim da
pargalayabilir ve bdylece akson veya dendrit biliyiimesini
diizenleyebilir. Par-4 ve tiimor baskilayic1 protein p53,
sinaptik ve gelisimsel plastisitede de islev gorebilen pro-
apoptotik proteinlerdir. Biiyiime konileri ve sinapslarin
plastisitesini dilizenleyen anti-apoptotik sinyallerin
ornekleri arasinda nérotrofik faktor ile aktive olan kinaz
kaskadlari, kalsiyum aracili aktin depolimerizasyonu ve
transkripsiyon faktorii NF-kappaB'nin aktivasyonu yer
almaktadir. Apoptozu kontrol eden
mekanizmalarinin  ¢ogu, fizyolojik kosullar
noronal devrelerin yapisal ve fonksiyonel plastisitesinin
diizenlenmesinde de rol oynar (Gilman ve Mattson,
2002).

Bir kaspaz proteini olan ve kaspaz-8 ve kaspaz-9 ile
etkilesime giren ve CASP3 geni tarafindan kodlanan
kaspaz-3 apoptozun mitokondriyal
yolaginin, uzun stireli depresyon (USD) indiiksiyonunda
kritik bir rol oynadig bildirilmektedir. Kaspaz-3 iiretimi

sinyallesme
altinda

enziminin ve

engellenmis farelerde, hipokampus CA1l néronlarinda
NMDA reseptoriine bagimhi USD engellenirken, UDP
normal olarak indiiklenmeye devam edebilir. USD ayni
zamanda, kaspaz-3 (yiiriitiici kaspaz) ve kaspaz-9'un
farmakolojik inhibisyonu ile spesifik olarak bloke edilir;
ancak kaspaz-1 inhibitériinden etkilenmemektedir (Z. Li
ve ark., 2010).

Kaspaz-1 (interlokin-1B-dontstiriicli enzim, ICE), kaspaz
ailesinin tanimlanmis ilk memeli tiyesidir. Aktif kaspaz-1,
interlokin-18  (IL-18) ve interldkin-18  (IL-18)
sitokinlerini proteolitik olarak isler ve aym zamanda iyi
bilinen bir proinflamatuar kaspazdir (J. Li ve Yuan, 2008).
Proinflamatuar fonksiyonuna ek olarak, aktif kaspaz-1'in
UDP'yi inhibe ettigi gosterilmistir. Bir peptid kaspaz-1

dilimlere
UDP'yi

inhibitérii  (z-YVAD-FMK)  hipokampal
uygulandiginda, NMDA reseptér bagiml
giiclendirmektedir (Lu ve ark., 2006).
Bozulmus sinaptik plastisite, Alzheimer Hastaliginin
patofizyolojisinde de rol oynar. in vitro hipokampal
dilimlere iki saat siireyle uygulanan amiloid 31-42 (AR1-
42) UDP'yi inhibe eder. Bu AP aracli inhibisyon,
apoptozun mitokondriyal yoluna, kaspaz-3'e, AKT'nin
kaspazlar tarafindan béliinmesine baghdir (Jo ve ark,
2011). AB tarafindan UDP'nin bozulmasi, NMDA reseptor
fonksiyonunu gerektirir ve tersine, Af, USD'yi
gelistirebilir (S. Li ve ark, 2009). Bununla birlikte,
USD'den farkl olarak kaspaz-9 inhibitéri, Af3'nin UDP
uzerindeki etkisini engellemez; bu da Af'nin hem
mitokondri bagimli hem de mitokondri bagimsiz yollarla
kaspaz-3'li aktive edebilecegini diistindiirmektedir (Jo ve
ark., 2011).

3.5. Hiicreler Arasi Etkilesimdeki Degisimler

Yasa bagll olarak sicanlarda aksodendritik sinaps
sayisinda %27’ye varan azalma (Geinisman ve ark., 1977)
ve dentat girustaki eksitatdr postsinaptik potansiyelinde
(EPSP) diisiis gozlenmistir. Elektrofizyolojik veriler,
yaslanan hayvanlarin dentat girusundaki sinaps
sayisinda azalma olduguna dair gozlemi
desteklemektedir (Barnes, 1979; Barnes ve McNaughton,
1980). Bu azalmaya, prefrontal yol - dentat girus graniil
hiicre sinapsinda presinaptik potansiyel amplitiitiindeki
azalma eslik etmektedir (Barnes ve ark., 2000). Yash
granil hiicrelerde dentat girusta EPSP’deki artisa a-
amino-3-hidroksi-5-metil-4-izoksazolpropiyonik asit
(AMPA) reseptor aktivitesindeki artis aracilik eder. Bu
durumun azaltilmis medial prefrontal yol girdisine yanit
olarak postsinaptik duyarlihigl arttiran telafi edici bir
mekanizma olabilecegi diisiiniilmektedir (Barnes ve ark.,
1992).

Yashh  sicanlarda  dentat  girustaki  aksosipindz
sinapslardaki azalmanin mekansal hafizada bozulmalara
yol actig1 gosterilmistir (Geinisman ve ark. 1986). Yash
siganlarda geng¢ olanlara kiyasla UDP siireglerinde de
eksiklik gozlenmistir (Dieguez ve Barea-Rodriguez,
2004).

Yasa bagh plastisite bozukluklarinin Ca2* hipotezi ile
uyumlu olarak, yash siganlarin USD’ye (Norris ve ark,
1996) ve UDP’nin (Foster ve Norris, 1997) tersine
cevrilmesine gen¢ sicanlara gore daha duyarl oldugu
tespit edilmistir. Son zamanlarda yapilan bir ¢alismada,
hiicre i¢i Ca2* depolarindan Ca2* saliniminin inhibe
edilmesinin, yash USD’yi  zayiflattig
gosterilmistir (Kumar ve Foster, 2005).

3.6. Gen Anlatimindaki Degisimler

UDP’nin devamliliginin saglanabilmesi i¢in gen anlatimi
ve protein sentezinin gerekliligi bilinmektedir. Uyarana
ilk yanit veren genler olan ani erken genler (AEG’lerin)

noronlarda

noral plastisitedeki rolti, 1987 yilinda nébete neden olan
AEG c-fos gen anlatiminin arastirilmasi ile baglamigtir
(Morgan ve ark., 1987). Sonraki ¢alismalarda AEG'lerin
mekansal Kkesif gibi davranislar
edildiklerini gostermistir (Guzowski ve ark, 1999).

sirasinda  aktive
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AEG’lerin anlatimini indiikleyen en 6nemli olay CREB
(cAMP yanit elementi) fosforilasyonudur. Fosforillenen
CREB, daha sonra protein kodlayacak olan AEG mesajc1
RNA’larinin (mRNA) anlatimini arttirir.

Sicanlarda yapilan ¢alismalarda, CA1 bdlgesindeki gen
anlatimi  degisikliklerinin, yasa  bagh  biligsel
fonksiyonlardaki azalma ile iligkili oldugu gosterilmistir.
Transkripsiyonun ardindan Narp (néronal aktivitesi
diizenlenmis pentraksin) geni mRNA’s1 sinapsa go¢ eder
(Reti ve ark., 2002) ve AMPA reseptorlerinin postsinaptik
membranda kiimelenmesini diizenler (O’Brien, 1999).
Arc (aktivite ile regiile edilen sitoskeletal gen) geni
mRNA’s1 ise dendritte konumlanarak (Steward ve ark,
1998) edilmis yeniden
diizenlenmesinde rol oynar (Lyford, 1995). Arc gen
anlatim1 UDP’nin korunmasi devamliligl ve uzun dénem
hafiza icin gereklidir (Guzowski, 2000). Arc ve Narp
genlerinin anlatimimin yash sicanlarda azaldigi tespit
edilmistir (Blalock, 2003).

aktive dendritlerin

4. Bilissel Siireclerde Yasa Baglh Degisimler
Geng bireyler ile karsilastirildiginda, yash bireylerde
epizodik hafizanin azaldigi ve baglamsal detaylarin
hatirlanmasinda  eksiklikler ~ oldugu  gosterilmistir
(McIntyre ve Craik, 1987). Buna ek olarak; yash
insanlarda (Newman ve Kasznaik, 2000), maymunlarda
(Rapp ve ark, 1997), kopeklerde (Head, 1995) ve
sicanlarda (Gallagher ve Rapp, 1997; Markowska, 1989)
mekansal navigasyonu test etmek icin diizenlenen
gorevlerde de basarisizliklar gorilmiistiir. Bu bulgular
hipokampal fonksiyonlarin yas ile birlikte sinirlandigi
diisiincesini desteklemektedir (Rosenzweig ve Barnes,
2003).

5. Yaygin  Goriilen

Patolojiler ve Yaslanma
insan viicudunda

Noredejeneratif

hiicre boliinmesinin ve hiicre
metabolizmasinin 25 yasina kadar ytiksek ve artan bir
fonksiyonellikle devam ettigi diisiiniilmektedir. Bu yasin
otesinde, metabolizmanin ve hiicre hasarlarinin trinleri
birikmeye baslar ve yaslanmanin fenotipleri ortaya
cikarak hastalik olusumuna neden olur. Yasa bagh bu
hastaliklar arasinda noérodejeneratif hastaliklar geri
dondiiriilememezlikleri, etkili tedavilerinin olmamasi,
beraberinde getirdigi sosyal ve ekonomik yiikleri
nedeniyle en c¢ok ilgi c¢eken konular arasindadir.
Yaslanma; yaygin bir demans tiirii olan Alzheimer,
idiyopatik inme  gibi
serebrovaskiiler hastaliklar icin biliytk bir risk
faktoridiir (Hung ve ark., 2010).

Huntington hastaligi, Huntingtin genindeki triniikleotid

Parkinson ve  iskemik

(CAG, glutamin kodlayan) tekrarlarinin neden oldugu
kalitsal bir nérodejeneratif bozukluktur ve striatumdaki
noronlarin dejenerasyonundan kaynaklanan istemsiz
hareketlerle karakterize edilip; bilissel ve psikiyatrik
bozukluklara da sebep olmaktadir (Cattaneo ve ark,
2001). Mutant Huntingtin proteinini eksprese eden

kiltiirlenmis hiicreler ve transgenik fareler tiizerinde
yapilan c¢alismalar, Huntington hastaliginin, kaspazlarin
ve apoptozun aktivasyonuna yol agabilen vezikiil geri
déniisimiindeki bir kaynaklandigini
gostermektedir. Huntington hastalifinda sonunda olen

kusurdan

noronlarda ATP tiikenmesinin ve artmis oksidatif stresin
meydana geldigi agiktir (Mattson ve ark., 2002).

Idiyopatik parkinson hastaligl, yaslanmanin ayirt edici
o6zelliklerinin siddetlenmesini iceren bir seyir izleyerek
yaslanmanin molekiiler patogenezleri i¢in iyi bir
ornektir. 60 yas listii popiilasyonun %1-2’sinde goriilen;
Alzheimer tipi demans ardindan ikinci sirada en yaygin
gorillen norodejeneratif hastaliktir (Yazar ve Olgun
Yazar, 2019). Idiyopatik Parkinson hastalifinda gériilen
bu sec¢ici dopamnerjik néron kaybinin etiyolojisi hala tam
olarak bilinmemekte fakat dejenerasyona ugrayan
noronlarin ¢ogunda demiri baglayan amiloid olusumlar:
gozlenmistir. hiicre i¢i depolanma ve
birikiminden sorumlu oldugu diisiiniilen a-siniikleinin
yapisal degisimi sebebi ile bu durumun ortaya ¢iktifi
disiiniilmektedir (Glirer ve ark., 2016). Oksidatif hasar,
diizensiz noral Ca2+ homeostazi, bozulmus DNA onarim
mekanizmalari, bozulmus adaptif hiicresel stres tepkileri,
anormal nodral ag noroinflamasyon,
hastaligin seyri sirasinda etkilenen beyin bdlgelerinde

Demirin

aktivitesi ve

meydana gelmektedir (Surmeier ve ark., 2017). Yasla
ilgili bu degisikliklerin her biri, néronlarin a-siniiklein
patolojisine ve mitokondriyal ve otofaji islev
bozukluguna karsi savunmasizligini artirir (Menzies ve
ark, 2017). oa-siniikleinin mitokondri ile etkilesime
girdigi ve enerjiye bagh bir sekilde mitokondriye
aktarildigt ve mitokondri i¢inde birikiminin elektron
tasima mitokondriyal zar
potansiyelinin azalmasina ve ROS iiretiminin artmasina

sisteminin bozulmasina,

yol actig1 gosterilmistir (Devi ve ark., 2008; Parihar ve
ark., 2009). Bu degisikliklerin etkisi, yaslanan substantia
nigra (SN) mitokondriyal
bozukluklarin artmasi olabilir.

Alzheimer hastaliginda; bir lipid peroksidasyon triinii

noronlarinda  bulunan

olan 4-hidroksinonenal (HNE) tarafindan modifiye edilen
proteinler, yaslanma sirasinda beyinde birikir ve HNE,
amiloid Oncii proteini (APP)'nin y-sekretaz boliinmesini
artirarak ozellikle norotoksik bir Af (AB42) formunun
tretimini artirir. Bir HNE temizleyici histidin analogunun
uygulanmasi, 3xTgAD fare modellerinin beyinlerinde
AB42 azalur; bu da HNE birikimini
baskilayacak terapoétik uygulamalarin gelistirilebilme
olasiligina isaret etmektedir. Ayrica, Af toplanimi ve
noronlarin zar1 lizerinde birikimi ile ROS iretilir; zar

uretimini

lipid peroksidasyonu olusur ve HNE iiretilir (Keller ve
ark., 1997). Veriler, HNE'nin membran iyonu tetikleyici
ATPaz'larin ve glikoz ve glutamat tasiyicilarinin islevini
bozarak A iligkili norotoksisiteye sebep oldugunu;
boylece noéral hiper uyarilabilirlige ve noéral Ca2+
homeostazinin bozulmasina sebep olarak néronlari
eksitotoksisite ve metabolik yetmezlige karsi savunmasiz
hale getirdigini gostermektedir (Mattson, 2009).

HNE ayrica lizozom fonksiyonunu dogrudan bozar ve
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daha sonra néronlardan atilmak ftizere ekstraseliiler
vezikiillerde (EV) AP birikmesine neden olur. EV'ler
Alzheimer ilerledik¢e A patolojisini noral aglar arasinda,
icinde ve arasinda yayabilir (Zhang ve ark, 2017). DNA
onarimi, ndrotrofik faktér sinyali ve mitokondriyal
fonksiyondaki orta dereceli bozukluklar dahi, AB'ya
maruz Kkaldiklarinda néronlar1 6liime karsi savunmasiz
hale getirebilir (Camandola ve Mattson, 2017). Bunlar
oksidatif hasarin, bozulmus otofaji mekanizmasinin, Ca2+
homeostazi hasarinin ve anormal noéral ag aktivitesinin
Af3 patolojisiyle karsilikli olarak etkilesime girerek
sinaptik disfonksiyona ve ndronal 6liime neden olmasina
orneklerdir.

55 yasindan sonra her 10 yilda bir inme riski ikiye
katlanmakta olup; yaslanma en onemli risk faktoridir
(Yousufuddin ve Young, 2019). inme, beynin bir kismina
kan akisi kesildiginde meydana gelen, yasami tehdit eden
ciddi bir tibbi durumu olup; %85’i iskemik, %15’i
hemorajik inmelerden olugsmaktadir. Hemorajik inme, bir
kan damarinda gergeklesen yirtilma gibi durumlarin
sonucunda olusan kanamalar sebebi ile meydana
gelmektedir (Béjot ve Garnier, 2021). Bir beyin
damarindaki kan akisi bir pihti olusumu ile kesintiye
ugradiginda ise iskemik inme meydana gelir, bunu
genellikle pithtinin ¢ozililmesi ve arter tarafindan saglanan
beyin dokusunun reperfiizyonu izler. Serebral iskemik
inme, hiicrelerin nekroz nedeniyle hizla 6&ldigi ve
hiicrelerin kismi iskemiye maruz kaldig1 ve néronlarin
gecikmis apoptotik hiicre 6liimiine ugradig: bir cekirdek
bolgesinin ve bunu ¢evreleyen penumbranin gelismesine
neden olur (Moskowitz ve ark. 2010). Serebral iskemik
inme sirasinda noronlarin 6liimiinden sorumlu olan
hiicresel ve molekiiler mekanizmalar enerji yoksunlugu
ve mitokondriyal disfonksiyon, eksitotoksisite, hiicresel
Caz+ asir
oksidatif stres, DNA hasar1 ve inflamasyon dahil olmak
lizere normal beyin yaslanmasi sirasinda meydana gelen
degisikliklerin cogunu igcerir (Weinstein ve ark., 2004).
tamamen Kkesilmesi,

yiiklenmesi, mitokondriyal disfonksiyon,

Beyin dokusu perfiizyonunun
iskemik ¢cekirdekteki néronlarda hizl ve yikici bir sekilde
ATP tiikenmesine neden olur. Bu durum da siirekli
membran depolarizasyonu, Na+ akisi, hiicre sismesi ve
nekroza neden olur. Reperfiizyon sirasinda, mPTP ve
kaspaz adi verilen sistein proteazlarinin aktivasyonunun
araciliglyla Caz* homeostazinda diizensizlikler meydana
gelir ve bu da apoptozu tetikler. Inme hayvan
modellerinde temel mekanizmalarin
(metabolik bozulma, asir1 uyarilma, Ca2 + diizensizligi,
oksidatif stres, bozulmus adaptif stres yamiti sinyali ve
inflamasyon) ve apoptozu hedefleyen girisimler, beyin
hasarini azaltabilmektedir (Simon ve Shiraishi, 1990).

yaslanmanin

6. Tartisma ve Sonuglar

Normal yaslanma siirecinde, yasa bagl olarak biligsel
fonksiyonlarda azalma goriilmektedir. Tarihteki ilk
calismalarda bilissel fonksiyonlardaki bu azalma, néral
hiicrelerin yiiksek miktarda kaybina ve dendritik
dallanmadaki bozulmalara baglanmistir (Scheibel, 1979).

Ancak, yaslanma sirasinda goriilen noéral degisiklikler cok
secici ve bolgeye 6zgii degisikliklerdir. Dolayisi ile tiim
beyin  bolgelerinde yaslanma sebebi ile aym
degisikliklerin oldugu yoniinde bir genelleme yapmak
miimkiin degildir.

Tim beyin bolgelerine kiyasla PFK ve hipokampus yasa
bagh degisikliklere karsi en savunmasiz bolgelerdir. Bu
bolgeler arasinda da yaslanmaya bagh etkiler farklilik
gostermektedir. PFK néronlar1 yasa bagh degisimlere cok
duyarlidir ve sicanlarda  dendritik
dallanmanin azalmasi ile sonuglanir (Grill ve Riddle,
2002; Markham ve Juraska, 2002). Ayni zamanda
yaslanmis PFK ndronlarinda Ca?* diizensizligine dair
kanitlar bulunmus olsa bile bu durumun sonuclar1 ve
noronlara etkileri kesin olarak bilinmemektedir (Chang
ve ark,, 2005). Yaslanmanin hipokampal fonksiyonlardaki
etkisine dair daha fazla bilgi bulunmaktadir. Ca2+
dizensizligi ve sinaptik baglantilardaki degisimler,
plastisite ve gen anlatimini etkilemektedir (Nicholson ve
ark., 2004). Bu etkinin sonucu olarak hipokampusta néral

insanlar ile

aktivitelerde degisiklikler gozlenmektedir.

Hiicre i¢i Ca%* homeostazi, mitokondriyal fonksiyonlar,
oksidatif stres ve apoptotik mekanizmalarin tek baslarina
veya birbirleri ile olan etkilesimleri sebebi ile dolayl
yoldan bozulmalar1 ile ortaya ¢ikan molekiiler
disfonksiyonlar, yaslanmanin ardindaki patolojik
strecleri agiklamada 6n planla tutulmaktadir. Noral
plastisitenin  de  dolaylh veya dogrudan bu
mekanizmalardaki problemlerden etkilenmesi; yeni
sinaptik baglantilarin olusumuna ket vurma ve var olan
sinapslar1 koruyamama gibi etkileri sebebi ile kognitif
bozukluklara yol agmaktadir.

Noral plastisite ve yaslanma arasindaki bu iliskinin
aydinlatilmasi ayni zamanda norodejeneratif hastaliklari
anlama ve tedavi iretme konularina
molekiiler diizeyde 151k tutacaktir. Beyin yaslanma siireci
mekanizmasinin tespiti ve iyi bir sekilde anlasilmasiyla
yaslanmaya ve yaslanmaya c¢ok benzer molekiiler alt
yapilara sahip nérodejeneratif hastaliklara karsi verimli

secenekleri

terapotik yaklasimlar gelistirilerek, yaslanmaya bagh
bilissel fonksiyonlardaki azalmanin etkileri en aza

indirgenebilir, noérodejeneratif hastaliklarin  hayat
kalitesini ~ dustirtici  etkileri  hafifletilebilir  ve
semptomlarin ilerleyisi yavaslatilabilir. Diinyadaki

ortalama yasam siiresindeki artis goz dniine alindiginda,
beyindeki mekanizmalarda yasa bagl degisimlerin analiz
edilerek biligsel fonksiyonlardaki bozulmanin o&niine
gecilmesi onem arz etmektedir.

Katki Orani Beyani
Tlm yazarlar esit oranda katkiya sahiptir. Tiim yazarlar
makaleyi inceledi ve onayladi.
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Ozet: Dogal Oldiiriicii (NK) hiicreleri viral enfeksiyonlara karsi savunmadan ve malignant hiicrelerin elimine edilmesinden sorumludur.
NK aktivitesi, aktivator ve inhibitdr etkiye sahip yiizey reseptorleri, sitokinlerin etkisi ve diger immun hiicrelerle yaptiklar etkilesimler
tarafindan diizenlenir. Kanser immiinoterapi stratejilerinde, T hiicreleri, NK hiicreler, NK-T hiicreleri, B hiicreleri, dendritik hiicreler ve
makrofajlarin kanser hiicrelerini tanima ve elimine etme 6zelliklerinden yararlanilmasi amaglanir. Dogal éldiiriicii hiicre reseptorleri,
NK hiicresi aktivasyonunu ve homeostazini diizenlemeden sorumludurlar. Bu reseptorlerden iletilen aktive edici ve inhibitor sinyaller
arasindaki denge NK hiicre islevselligini kontrol eder. Aktivator reseptorler, sitotoksisite reseptorlerini (NCRs) (NKp46, NKp30 ve
NKp44) ve CD94/NKG2C, NKG2D, NKG2E/H ve NKG2F reseptérlerini icerir. inhibitér reseptérler arasinda C-tipi lektin reseptérleri
(CD94 / NKG2A / B) ve KIR reseptorleri (KIR-2DL ve KIR-3DL) bulunur. Derlemede NK hiicrelerinin etki mekanizmalari ve NK hiicre
aktivitesine immunomodiilator etki gosteren molekiiller ele alinmistir.

Anahtar kelimeler: Anti-tiimér, immiinoterapi, NK hiicreleri

Molecules That Show Immunomodulator Effect on Natural Killer Cell Activity

Abstract: Natural Killer (NK) cells are responsible for defending against viral infections and eliminating malignant cells. NK activity is
regulated by surface receptors with activating and inhibitory effects, the action of cytokines, and their interactions with other immune
cells. Cancer immunotherapy strategies aim to benefit from the ability of T cells, NK cells, NK-T cells, B cells, dendritic cells and
macrophages to recognize and eliminate cancer cells. Natural Killer cell receptors are responsible for regulating NK cell activation and
homeostasis. The balance between activating and inhibitory signals transmitted from these receptors controls NK cell functionality.
Activator receptors include cytotoxicity receptors (NCRs) (NKp46, NKp30 and NKp44) and CD94/NKG2C, NKG2D, NKG2E/H and NKG2F
receptors. Inhibitory receptors include C-type lectin receptors (CD94 / NKG2A / B) and KIR receptors (KIR-2DL and KIR-3DL). In this
review, the mechanisms of action of NK cells and molecules that have immunomodulatory effects on NK cell activity are discussed.
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1. Giris

Viral enfeksiyonlara ve kansere karsi immun yanitta hem
dogal hem de adaptif bagisiklik rol oynamaktadir. Dogal
Oldiiriicii (NK) hiicreleri viral enfeksiyonlara Kkarsi
savunmadan ve  malignant
edilmesinden sorumludur. NK aktivitesi, aktivatoér ve
inhibitér etkiye sahip ylizey reseptorleri, sitokinlerin
etkisi ve diger immun hiicrelerle yaptiklar etkilesimler

hiicrelerin  elimine

tarafindan diizenlenir (Arslan ve Timucin, 2020). Kanser
imminoterapi stratejilerinde, T hiicreleri, NK hiicreler,
NK-T hiicreleri, B hiicreleri, dendritik hiicreler ve
makrofajlarin kanser hiicrelerini tanima ve elimine etme
ozelliklerinden yararlanilmasi1 amaglanir (Berrien-Elliott
ve ark, 2015). NK hiicreleri, lenfoid progenitor
hiicrelerinden kemik iliginde gelisir, ancak NK prekiirsér
karakterizasyonu
yapilamamistir (Cheng ve ark., 2013). Gelisimleri sonrasi,
kemik iligi, lenf diigiimleri, dalak, periferik kan, akciger ve

hiicrelerin heniiz tam olarak

karaciger dahil olmak tizere lenfoid ve lenfoid olmayan
dokulara dagilirlar (Cheng ve ark, 2013). NK hiicreleri,
hedef hiicre o6limiinii indiiklemek i¢in perforin ve
granzimleri salgilar. Aktivasyonun ardindan apoptozu
tetiklemek icin hedef hiicreler iizerindeki reseptorlerine
baglanan 6liim reseptdr ligandlar1 olan TRAIL ve FasL
eksprese edilir (Orr ve Lanier., 2010). NK hiicreleri lokal
immun hiicreleri aktive edebilen sitokinler ve kemokinler
salgilama o6zelliklerine sahiptirler ve aktiviteleri
interlokinler (IL) -2, -12, -15 veya -21 gibi ¢ok cesitli
sitokinler tarafindan kontrol edilir. IL-12'nin NK hiicresi
aktivasyonu icin 6nemli oldugu gosterilmistir ve IL-21'in
NK hiicresinin gelisiminde rol oynamaktadir. IL-2 ve IL-
15, sitotoksik T
proliferasyonunda fonksiyonel
sahiptirler. Tip I interferonlarin (IFN) da NK hiicre
homeostazini ve fonksiyonunu etkilemekle birlikte bunu

lenfositleri ve NK hiicrelerinin

ortak ozelliklere

indirekt olarak dendritik hiicreleri tarafindan salgilana
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IL15 ile iligkili olarak gergeklestirirler (Frutoso ve
Mortier, 2019).

2. NK Hiicre Reseptorleri

Dogal hiicre
aktivasyonunu  ve
sorumludurlar. Lektin tipi reseptorleri, dogal sitotoksisite
reseptorlerini (NCR'ler) ve katil immiinoglobulin
reseptorlerinden olusmaktadir. Bu reseptdrlerden iletilen
aktive ve inhibe edici sinyaller arasindaki denge NK hiicre
islevselligini diizenler (Silva-Santos ve Strid, 2018). NK
hiicre aktivasyonu,

NK hicresi
diizenlemeden

oldiriict reseptorleri,

homeostazini

inhibitor ve aktivator
reseptorlerindem iletilen sinyallere bagh olarak majoér
histo-uyumluluk kompleksi (MHC) kisitlamasi olmadan
hedef hiicreyi spontan olarak 6ldiirebilmektedir (Miller,
2001). Aktivator reseptorler, sitotoksisite reseptorlerini
(NCRs) (NKp46, NKp30 ve NKp44) ve CD94/NKG2C,
NKG2D, NKG2E/H ve NKG2F reseptorlerini igerir.
Inhibitér reseptérler arasinda C-tipi lektin reseptorleri
(CD94 / NKG2A / B) ve KIR reseptorleri (KIR-2DL ve KIR-
3DL) bulunur (Vitale ve ark., 1996). Aktivator ve inhibitor
reseptorlerden algillanan net uyaran dengesi, NK
hiicresinin aktive ya da inhibe olacagina karar verir
(Pallmer ve ark., 2019). Dogal sitotoksisite reseptorii
(NCR) ailesi, NKp46 (NCR1, CD335), NKp44 (NCR2,
CD336) ve NKp30 (NCR3, CD337) reseptorlerinden olusur
(Pazina ve ark., 2017). Viriisle enfekte olan hiicrelere ve
tlimor hiicrelerine karst NK hiicrelerinin sitotoksik
fonksiyonunda gorev alirlar (Siewiera ve ark., 2015).
Transforme edici biiylime faktéri p1'in (TGFp1)
NKp30'un ve NKG2D'nin bir ylizey
ekspresyonunu azaltic1 yonde diizenledigini fakat NKp46
gibi diger tetikleyici reseptorlere bu etkisinin olmadig
gosterilmistir.  Dendritik
oldiirilmesinde rol oynayan ana reseptériin NKp30
oldugu gosterilmistir (Castriconi ve ark., 2003).

kisminin

hiicrelerin NK  aracih

NKp44 sadece aktive olmus NK hiicrelerinde eksprese
edilir. IL-2, NK hiicreleri tizerinde NKp44 ekspresyonunu
indiikler. NKp44'lin (NKp44L) bilinen hiicresel aktive
edici ligandi, karisik soy 16semi-5 proteininin (MLL5) bir
izoformudur. Timor ve transforme edilmis hiicrelerin
genis bir panelinde eksprese edilmektedir (Bowen ve ark.,
2018). NKp46, giicli aktivasyon sinyalleri veren CD3-{ ve
FcR-as gibi immiinoreseptdr tirozin bazli aktivasyon
tasiyan polipeptitlerle iligkili bir
reseptordiir (Narni-Mancinelli ve ark., 2011).
NKG2D, insanlarda NK, NK-T, aktif CD8 + T hiicreleri ve
bazi CD4 +veyd + T hiicre altkiimelerinde eksprese edilen
bir C tipi, lektin benzeri, tip II transmembran glikoprotein
aktive edici reseptérdiir. insanlarda, 10 kDa'lik (DAP10)
adaptor molekiiliit DNAX-aktive edici protein ile NKG2D,
ligand tanima Ttzerine sinyal iletimine ve hiicresel
aktivasyona aracilik etmek icin heksamik yapi olusturur.
NKG2D'ye baglanan membrana bagli ligandlar, NK hiicresi
aktivasyonu ve tiimor immiin siirveyansinda 6nemli bir
rol oynar (Nayyar ve ark. 2019). MIC A / B gibi NKG2D
ligandlari, transkripsiyonel diizenleme, riboniikleik asit

motifi aktivator

izerinde seviyelerde diizenlenir. NKG2D ve NKG2D
ligandlarinin birlesimi, NK hiicreleri iizerindeki 6nleyici
sinyallerin lstesinden gelir, NK hiicrelerini perforin ve
granzim gibi sitotoksik molekiilleri serbest birakacak
sekilde aktive eder ve tlimor hiicrelerinin apoptozunu
tetikler (Nayyar ve ark., 2019).

NK Hiicre aktivasyon reseptorlerinden biri olan 2B4
reseptorii, detayl sekilde tanimlamasi yapilan SLAM
reseptor ailesi liyelerindendir. Bu reseptor ailesinde yer
alan Ig benzeri reseptorler hematopoetik hiicreler
izerinde ifade edilir. 2B4 reseptorii, homofilik baglama
yoluyla hiicreler arasi etkilesimlerine aracilik eder. NK
hiicreleri, SLAM ailesinde yer alan reseptorlerin her birini
eksprese edilmesini saglar. 2B4 reseptoriiniin yani sira T
ve B hiicre antijeni (NTB-A, SLAMF6, farede Ly108), CD2
benzeri reseptor aktive edici sitotoksik hiicreler (CRACC,
CD319, SLAMF7), Ly9 (CD229) ve CD84 reseptorleri NK
hticreleri tarafindan ekprese edilir (Long ve ark., 2013).
DNAM-1, immiinoglobulin benzeri siiper familyanin bir
iyesidir. DNAM-1 ligandlari, nektinlere ve nektin benzeri
protein ailesine ait polioviriis reseptdrii (PVR, CD155 veya
nektin benzeri molekiil 5 olarak da bilinir) ve Nektin-2'dir.
Aktivasyon sinyali DNAM-1'in bir a1 zinciri (CD11a) ve bir
2 zincirinden (CD18) olusan heterodimerik bir molekiil
olan lenfosit fonksiyonuna bagh antijen 1 (LFA-1) integrin
ile iliskisine baghdir (Cifaldi ve ark, 2019). DNAM-1
ligand: olan CD155, kolon, adenokarsinom, pankreas ve
melanom dahil olmak iizere gesitli insan kanserlerinde
eksprese edilir. CD155'in DNAM-1 ile iliskisi NK hiicre
sitotoksisitesini ve IFNy iretimini destekledigi de
bildirilmistir (Meza-Guzman ve ark., 2020).

TIGIT, CD155'e yiiksek afinite ile ve CD112'ye diisik
afinite ile baglanan bir inhibitér reseptérdiir. CD155 ve
CD112, epitelyal hiicrelerde ve antijenle aktive edilmis T
hiicrelerinde  sabit poliklonal NK
hiicrelerinde eksprese edilir. Bu ligandlar “stres kaynakl”
olarak tanimlanir, viral enfeksiyon ve malign
transformasyon iizerine ekspresyonlar1 artis gosterir.
TIGIT' reseptoriiniin CD155 ile etkilesimi, aktive edici
reseptor DNAM-1 ve CD155 arasindaki etkilesim ile
rekabete girerek NK hiicre sitolitik aktivitesinin ve IFNy
iretiminin azalmasina sebep olur (Sarhan ve ark., 2016).
TIGIT, bir immiinoglobulin degisken bolge (Ig V) benzeri
alan, bir tip [ transmembran alan ve bir immiinoreseptor

durumda ve

tirozin bazli inhibitér motif (ITIM) ve bir immiinoglobulin
kuyruk tirozin (ITT) benzeri motif iceren bir sitoplazmik
kuyruktan olusur. TIGIT ligandlari arasinda, antijen sunan
hiicreler (APC'ler), T hiicreleri ve tiimér hiicreleri
iizerinde ifade edilen polioviriis reseptorii (CD155 ve
PVR) ve nektin-2 (CD112 ve PVRL2) yer alir (Yin ve ark,
2018). TIGIT'in CD155 ile etkilesimi, Fyn ve Lck yoluyla
fosforilasyonunu indiikleyerek PI3K, MAPK ve NF-«xB
sinyal yollarini asag1 regiile eden SHIP-1'in ise alinmasina
neden olur. Bu etkilesim, DNAM-1 aracili aktivasyonu
dengeleyerek insan NK hiicresi sitotoksisitesini ve sitokin
iretimini inhibe eder. TIGIT blokaji, NK hiicrelerini

(RNA) ekleme, transkripsiyonel diizenleme, miyeloid tlirevi baskilayict  hiicreler tarafindan
posttranslasyonel diizenleme olarak tiimér hiicresi yiizeyi inhibisyona kars1 direngli hale getirir (Kim ve Kim, 2018).
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NKG2A, hem T hiicreleri hem de NK hiicreleri tizerinde
eksprese edilen ve CD94 ile bir heterodimer olusturan bir
hiicre ylizeyi inhibitér reseptoriidiir (Bi ve Tian., 2019).
NKG2A ekspresyonu KIR-negatif NK hiicrelerinde daha sik
goriilliir ve NK hiicrelerinde KIR reseptorleri arttikca
azalir. NKG2A, ayn1 zamanda inhibitdor NKG2B ve aktive
edici NKG2C/E/H reseptorlerini igeren C-tipi lektin
benzeri NKG2 reseptor ailesinin bir inhibitér lyesidir.
NKG2A, hemen hemen her hiicrenin hiicre ylizeyinde
yapisal olarak disiik seviyelerde eksprese edilen klasik
olmayan bir HLA sinif I molekiilii olan HLA-E ile birlesir
(Mahaweni ve ark. 2018). HLA-E ile NKG2A baglanmasi
izerine fosforile olan iki ITIM ifade eder. Fosforile
ITIM'ler, NK hiicresi aktive edici reseptorleri iceren
ITAM'dan tiretilen sinyalleri baskilayan fosfataz SHP-1'i
toplar ve aktive eder (McWilliams ve ark., 2016). NKG2A
fosfo-ITIM'leri, tirozin fosfataz SHP-1 ve SHP-2'nin SH2
alanlariyla dogrudan etkilesime girer. NK hiicrelerinde
SHP-1 aracili defosforilasyonun ana hedeflerinden biri
guanin degisim faktorii ve adaptdr proteini Vavl'dir.
Vavl'in fosforilasyonu, aktin hiicre iskeletinin Racl'e
bagh yeniden diizenlenmesini ve aktive edici sinyallerin
amplifikasyonunu 6nler. CD94/NKG2A'nin inhibitor
sinyal kiimeleri icinde HLA-E ile etkilesimi de sinyal
adaptér proteini Crk'nin fosforilasyonuna bununla
birlikte yukar1 dogru aktin bagiml sinyalin bozulmasina
yol agabilir (Cichocki ve Miller, 2019).

TIM-3, galektin-9 (Gal-9), yiiksek hareketlilik grubu kutu
1 proteini (HMGB1) ve karsinoembriyonik antijenle iligkili
hiicre adezyon molekiilii 1 (CEACAM-1)'i hedef hiicrelere
baglayan tip [ glikoproteindir. TIM-3, gastrointestinal
stromal tiimor, akciger adenokarsinomu, perindral yassi
epitel hiicreli karsinom, melanom, mide kanseri, akut
miyeloid l6semi gibi cesitli tiimoér tiplerinde yiiksek
oranda eksprese edilir. Insan TIM-3 reseptérii, NK
hiicreleri sitokin tiretimi ve sitotoksisite acisindan islevsel
ragmen, TIM-3 capraz
baglandiginda baskilanirlar. Bu durum TIM-3 ve ligand:
arasindaki etkilesim sonucu NK hiicrelerinin islevlerinin

olmasina antikorlarla

bozulmasina sebep olabilecegine isaret etmektedir (Sun
ve Sun, 2019). Bu etkilesimin arttiric1 yonde regiilasyonu,
cesitli kronik enfeksiyonlarda ve kanserlerde T ve NK
hiicrelerinin tiikenmesi ile iliskilidir, bu da TIM-3"i T ve
NK hiicre bagisikligimin negatif olarak diizenlendigini
gosterir (Khan ve ark., 2020).

3. NK Hiicre Sitotoksisitesini Diizenleyen

Mekanizmalar

NK hiicresi

mekanizmalar ti¢ b6liime ayrilir;

1. Hedef hiicre tanima,

2. Hedef hiicre temasi ve immiinolojik sinaps (IS)
olusumu,

3. NKhiicresi kaynakl hedef hiicre 6liimii (Abel ve ark.,
2018).

NK hiicreleri, dogrudan veya dolayll hedef tanima ile

sitotoksik  etkiler = gosterir.  Dogrudan

sitotoksisitesini diizenleyen molekiiler

tanima

mekanizmasinda, NK hiicre yiizeyi reseptdrlerinden
gonderilen genel bir sinyal ile sinyaller aktive veya inhibe
edilir. Dogru hedefi tanima, NK hiicrelerinde sitotoksik
graniillerin ekzositozu veya o6lim reseptorii aracili
sitotoksisite olarak hedefi yok edecek mekanizmalari
ADCC (antikora bagimh
sitotoksisite) adi verilen dolayl bir tanima mekanizmasi,
NK hiicreleri tarafindan Fc y Rllla reseptoriini (CD16)
eksprese etme yetenegini kullanir ve bu da antikor kaph
hedef hiicre tespitini miimkiin kilar. Oliim reseptérii
aracili sitotoksisitede NK hiicreleri tarafindan iiretilen

aktive eder. hiicresel

olim ligandlari, hedef hiicre yiizeyinde ifade edilen 6liim
reseptorlerine boylece
6limiine yol acan kaspaz kaskadinin aktive edilmesi
saglanmig olur. NK hiicreleri, interferon gama (IFN-y)
ireterek hiicre aktivitesi de dahil olmak tizere bagisiklik
sistemindeki yanitlar1 pozitif bir doéngli olusturarak
dizene sokar (Grudzien ve Rapak, 2018).

NK hiicresi ile hedef hiicre arasinda bir immiinolojik
sinaps (IS) olusturulmasi yoluyla dogrudan hiicresel

baglanir, taninan nesnenin

temas gerektirir. Bir hedef hiicre ile ilk temas sirasinda,
NK hiicreleri hedef hiicre membrani ilizerine spesifik
ligandlar1 baglayarak aktive edilir, bu da IS ve siki hiicresel
temas olusumuna neden olur. IS, NK hiicresindeki
integrinlerin ve selektinlerin hedef hiicre tizerindeki ilgili
ligandlarina baglanmasiyla baslatilir. 11k olarak, aktin
hiicre iskeleti yeniden diizenlenir ve NK hiicre
reseptérleri IS'ye alinir. Icten disa sinyalleme yoluyla LFA-
1'in afinitesi ve aviditesi artar, bu da ICAM'lere
baglanmay arttirir ve bdylece IS'yi gii¢lendirir. Daha siki
baglanma, kiimelenmis
reseptorlerin, ilgili ligandlarin1 baglamasini ve hiicre ici
motifleri yoluyla sinyal vermesini saglar. Bu sinyallesme
sonucunda lokal olarak baghh hedef hiicre O6limi
gerceklesir (Netter ve ark. 2017).

NK hiicreleri, agirlikl olarak litik graniiller olarak bilinen
6nceden olusturulmus lizozomal iligkili organellerin
icerigini serbest birakarak hedeflerini odlduriir. Litik
graniillerin temas bolgesinde bir IS

aktive edici ve inhibitor

ekzositozu,
olusturmak icin bir NK hiicresinin hedef hiicresi ile
konjuge edilmesiyle baslayan siki bir sekilde diizenlenmis
bir islemdir. Litik graniiller, mikrotiibiil diizenleme
(MTOC) dogru yaklasan mikrotiibiiller
izerinde nakledilir ve bu da IS'nin disinda serbest

merkezine

birakilmalarini 6énler. NK hiicresi ve hedef hiicresi
arasindaki litik IS'deki sinyallerin gecici ve uzamsal
entegrasyonu, aktin  hiicre  iskeletinin
diizenlenmesine ve ardindan hedef hiicreye odaklanmis
salinim saglamak i¢cin MTOC ve litik granillerin IS'ye
kutuplagsmasina yol agar. Daha sonra, NK hiicresi
oldiiriilen hedeften ayrilir, bu noktada NK hiicresi ek
hedef hiicreleri yok eden seri dldiirmelere aracilik eder
(Gwalani ve Orange, 2018).

NK hiicreleri, CD8 T hiicreleriyle aym o6ldiirme
mekanizmalari ile dldirir: Hedef hiicrelere zar1 geciren
proteinler iceren sitotoksik graniiller salgilar ve apoptozu
indiikleyen efektor proteinlerin girisine izin verir. TRAIL
veya CD95-L gibi 6lim reseptor ligandlarini eksprese

yeniden
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ederler ve bunlar hedef hiicrelerin yiizeyinde o6lim
reseptorleri ile etkilesime girerek hedef hiicre
apoptozunu baslatir. Aktive edici reseptdrlerden olan
SLAM ailesinin, hematopoietik hiicrelerin NK hiicreleri
tarafindan taninmasinda 6nemli roller iistlenir. Bu protein
ailesi; CD48, Ly9, 2B4, CD84, Ly108 ve CRACC'yi icerir.
SLAM reseptorleri, ¢esitli hematopoietik hiicre tiplerinde
genis ve secici olarak eksprese edilir. Cogu SLAM
reseptorii baska bir hiicrede aym proteinle homotipik
olarak etkilesir (Shifrin ve ark., 2014). NK hiicrelerinin
aktive edici reseptorlerinin ¢ogu, sitosolik Tyr bazh
motifleri araciligiyla sinyal verir ve bunlarin sinyalleri,
motifteki 6nemli Tyr kalintilarinin fosforilasyonu ile
baslar. Fc reseptorii Fc y Rllla (CD16), immiinoreseptor
Tyr bazli aktivasyon motifi (ITAM) F tasiyan FcRy ve/veya
CD3  zincirlerinin homo- veya hetero - dimeri ile
birlestiginde sinyal verir. ITAM'ler, T hiicresi reseptorii
(TCR) dahil olmak tizere bir¢ok immiinoreseptor
tarafindan kullanildigindan, ITAM tabanl sinyallesme en
iyi anlasilan sinyal yolaklar1 arasindadir. ITAM, Src ailesi
kinazlar tarafindan fosforile edilir. Fosforillenmis
ITAM'lar, SH2 alan bazhi etkilesimler
fosforinositid 3-kinaz (PI3K) dahil olmak iizere cesitli
sinyal ise alinmasina yol acabilen,
transmembran adaptér proteinlerini fosforile edebilen
Tyr kinazlar ZAP - 70 ve Syk'1 ise alir (Kumar, 2018).

Aktive edici reseptor NKG2D ve Ly49D'nin aym kokenli
ligandlar: ile etkilesimi, DAP10 ve DAP12 gibi iliskili
adaptor proteininin sitoplazmik kuyruklarinda bulunan
YINM motifinin veya immiinoreseptér tirozin bazl
aktivasyon motiflerinin (ITAM'ler) fosforilasyonuna yol
acar. Fosforile ITAM ya da YINM motifi Syk / Zap70, PI3K
ve Grb2 / Vavl / SLP-76 kompleksini ¢alismaya baslatur.
Grb2 / Vavl / SLP-76 yol aktivasyonu, MEK / hiicre dis1
(ERK) asagr akis
aktivasyonuna yol acar. edilmis  Syk,
indiiklenebilir protein-3'i (IP-3) ve DAG yolunu aktive
eden PLC-ru'yi ise alir ve NF-kB ve NFAT transkripsiyon
faktorlerinin aktivasyonuna yol agar (Paul ve Lal, 2017).

yoluyla,

molekiillerinin

sinyal ayarli kinaz yolunun

Fosforile

Bu sinyallemenin sonucunda, sitokinlerin ve kemokinlerin
yani sira sitotoksik molekiillerin NK hiicreleri tarafindan
salinimi gergeklesir. Aktive edici reseptorlerin hedef
hiicreler iizerindeki ligandlarla etkilesimi, NK hiicresi
sitotoksisitesini ve yardimci molekiillerin homo- veya
heterodimerleri ile zar-otesi yiike dayali iliski yoluyla
sitokinlerin tiretimini uyarir. Aksesuar molekiilleri, asagi
akis aktivasyon sinyallerine aracilik eden tirozin fosforile
(YP) sitoplazmik motiflere (ITAM veya YINM) sinyalleme
efektdr molekiilleri (Syk veya ZAP-70, fosfatidilinositol 3-
kinaz (PI3K) veya Grb2) alir. Baz1 aktive edici reseptor
ligandlar1 (6rn: NKG2D ligandlar;, MICA/B ve ULBP),
hiicresel stres, kanserli transformasyon veya viral
enfeksiyon sonucu NK hiicre aktivitesini daha da arttirir
(Purdy ve Campbell, 2009).

4. NK Hiicre Aktivitesine Etki Eden Maddeler
4.1. E Vitamini
E vitamini, tokoferolleri ve tokotrienolleri iceren suda

¢ozlinmeyen bir grup bilesikten meydana gelir. E vitamini
icinde yer alan tokoferoller ve tokotrienoller antioksidan
islev gosterir ve anti tiimor tepkide énemli olan reaktif
oksijen tiirlerinin olusumunu bozar. Fareler ile yapilan bir
arastirmada tokoferol ile tedavi edilen farelerde, NK hiicre
aktivitesinde artis ve hiicrelerin tiimoér-litik aktivitesinin
ylksek seviyelere ulastig1 goriilmistiir. Kolorektal kanser
hastalar1 tlzerinde gergeklestirilen c¢alismada yiiksek
dozda E vitamini almiyla NK hiicrelerindeki litik
aktivitenin arttigl gozlenmistir (Grudzien ve Rapak,
2018).

4.2. Kurkumin

Kurkumin, biyoaktif lipofilik flavonoid polifenolik bir
bilesik ve karotenoiddir, Zingiberacea bitki ailesinin
iyesidir. Anti-enflamatuar etkileri géz oniine alinarak
yapilan hayvan c¢alismalarinda, bagisiklik hiicrelerinin
sitolitik fonksiyonlarinda artis ve bagisiklik baskilayici
kanser mikrogevresinde inhibe edici etkiler gdstermesi bu
bilesigin 6nemli bir anti-kanser ajani oldugu ortaya
koymustur (Pan ve ark., 2019). Kurkuminin tiimorlerin
biliytime, proliferasyon, invazyon, metastaz, apoptoz,
anjiyogenez ve tiimor hiicrelerinin ilag direnci gibi ¢esitli
biyolojik islevlerini inhibe ettigi tespit edilmistir. NK
hiicre sitotoksisitesini artirarak timér immiinsupresif
mikrocevresini degistirdigi gosterilmistir (Wang ve ark,
2020).

4.3. Resveratrol

Resveratrol bagisiklik tepkisini gii¢lii bir sekilde etkiler ve
ornegin NK hiicrelerinin aktivitesini modiile eder.
Resveratrol, bitki polifenollerinin polihidroksistilben alt
sinifina aittir ve iki izomer, cis- (Z) ve trans- (E) olarak
bulunur. Dogustan gelen bagisiklik sisteminin beslenme
kaynakl bilesiklerle modiilasyonu saglik {izerinde 6nemli
ve degerli bir etkiye sahiptir. Bitkilerde resveratrol,
mantar enfeksiyonu, yaralanma veya UV i1sinlamasina
yanit olarak iretilen bir fitoaleksin (bitki antibiyotik)
olarak islev goriir. Diisiik resveratrol konsantrasyonlari
ile yapilan ¢alismalarda NK hiicrelerinin o6ldiirme
aktivitesinde maksimum dizey bildirilmistir.
anti-enfeksiyoz
degerlendirmek i¢in bir murin akut pnémoni modeli
kullanilmis ve bunun sonucunda NK hiicre aktivitesini
arttirdigl  gosterilmistir (Leischner ve ark, 2016).
Resveratroliin bagisiklik fonksiyonunu doza bagh bir

Resveratroliin ozelliklerini

sekilde modiile ettigi ve NK hiicrelerini 6ldiirme yetenegi
tizerinde dogrudan bir etki yaptig1 bildirilmistir. Yapilan
calismalar insan kronik myeloid 16semi hiicreleri olan
K562 hiicrelerine karsi NK hiicrelerinin sitotoksik

aktivitesini, diisiik resveratrol konsantrasyonunda
arttirirken,  yiiksek  konsantrasyonda  baskiladigi
bulunmustur (Malaguarnera, 2019).

4.4. Ginseng

Yapilan ¢alismalarda ginsenosid fraksiyonu ile tedavinin,
NK hiicresi sitotoksisitesini 6nemli 6l¢iide arttirdigini
gosterilmistir. NK hiicre efektér fonksiyonunu etkili bir
sekilde arttiran ginsenosidler arasinda ginsenosid Rg1 (G-
Rgl) bulunur. G-Rgl ile tedavi edilen farelerden alinan
splenositler, arttirilmis bir dogal o6ldiirme aktivitesi
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gostermistir.  G-Rgl, insan PBMC'lerinin dogal
sitotoksisitesini ve antikora bagh hiicresel sitotoksisiteyi
(ADCC) de orta derecede artirdif1 ortaya ¢ikarilmistir. G-
Rgl metabolitlerinden olan G-F1, NK hiicrelerinin
degraniilasyonunu gii¢lii sekilde arttirdigi bulunmustur.
G-F1'in, hem ITAM hem de ITAM ile baglanmayan
reseptorler gibi cesitli aktive edici reseptdrler yoluyla NK
hiicre sitotoksisitesini arttirdigi, boylece NK aktive edici
reseptorler icin heterojen ligandlar1 eksprese eden farkl
kanser hiicrelerine karst NK hiicresi sitotoksisitesinin
potansiyelinin yilikseldigi kanitlanmistir (Kwon ve ark,
2018).

4.5. Krisin

Krisin (5,7-dihidroksyflavone), bitkilerde yaygin olarak
bulunan dogal bir flavonoiddir ve gesitli kanserlere karsi
antikanser 6zelliklere sahip oldugu gosterilmistir (Liu ve
ark., 2013). Krizinin, WEHI-3 lokemik BALB/c farelerde
splenositlerin NK hiicre aktivitesini tesvik ettigi bununla
birlikte krisin uygulanan ve uygulanmayan (kontrol)
gruplarindan lokositler izole edilmis ve NK hiicre
Olciilerek, YAC-1 hedef hiicrelerinin NK
tarafindan o6nemli olciide yok edildigini

aktivitesi
hiicreleri
bulunmustur (Lin ve ark., 2012).

4.6. C Vitamini

Canlilar i¢in esansiyel 6zellikte olan C vitamini, antikor
sentezi, kemik, kikirdak ve bag doku olusumu ve
islevlerinin devami i¢in kritik 6neme sahiptir. C vitamini,
amino asit ve karbohidrat metabolizmasinda, steroid ve
hemoglobin sentezinde, oksidatif strese karsi direncte,
kanin pihtilasmasi gibi siireglerde gorev almaktadir
(Konca ve Yazgan, 2002).

Talasemi, hemoglobin a veya [ zincirlerinde gelisme
bozuklugu ile karakterize kalitsal bir anemi ¢esididir. Bu
sendromun nedeni, a ya da (-globulin genlerin
anlatiminin azalmasi veya yok olmasidir. 3-globulin
eksikligi, a-globulin
birikmesine ve takiben de hemolize yol a¢maktadir

zincirinin eritroblastlarda

(Atasever ve ark., 2006). NK aktivitesi acisindan
incelendiginde [-Talasemi hastalarinda diisik NK
aktivitesi gozlenmektedir. Ek olarak, [-Talasemi

hastalarinda NKp30 reseptorleri ve 1L30, TGFB1 ve IL15
sitokin  sekresyonlarinin  degistigi = gosterilmistir
(Bekaroglu ve Arslan, 2014). Bu immiinolojik durumun
altinda yatan mekanizma net olmamakla beraber, yapilan
calismalar desferrioksamin, 2,3-dihidroksibenzoik asit ve
Vitamin Cnin NK aktivitesini arttirdigini gostermistir
(Atasever ve ark., 2006; Atasever Arslan ve ark., 2013).

5. Tartisma ve Sonug

Giinlimiiziin en 6nemli hastaliklarindan biri olan kanserin
tedavisinde uygulanan kemoterapinin tiimér hiicrelerini
6ldiirmenin yani sira immiin sistemde gorevli saghkli
hiicrelere de zarar verdigi bilinmektedir. Bu durum
hastanin immiin sisteminin zayiflamasina ve diger
enfeksiyonlara karsi daha hassas hale gelmesine neden
olmaktadir. Kemoterapiye alternatif olabilecek ve kisiye
6zel tedavi olarak tanimlanan immiinoterapi yonteminde,
NK hiicrelerinin dogustan sahip olduklar1 sitotoksik

aktivitesinin modifiye edilerek arttirilmasi
amaglanmaktadir. Bu yodntem ile tiimériin olusumu ve
metastastazi erken asamada durdurularak kansere karsi
bir immiin tepki olusturulabilecektir. Literatiirdeki
mevcut ¢alismalar incelendiginde NK hiicre aktivitesinin
arttiric1 yonde modilasyonu ile ilgili yapilan ¢alismalar
umut vericidir. Ancak aktive ve/veya inhibe edici
reseptorlerin sinyal mekanizmalar ile ilgili yeterli bilgi
bulunmamaktadir. Etken molekiillerin NK hiicrelerindeki
sinyal yolaklarinin ve hedef proteinlerinin belirlenmesi ve
etki mekanizmalarinin molekiiler ve mekanistik diizeyde
anlasilmasi, onleyici tip ve kisiye 6zgli tedavi icin ilag
potansiyellerinin  anlagilabilmesi i¢in 6nem arz
etmektedir. Farkli molekiil kombinasyon c¢alismalarinin
yapilmasi bu molekillerin sinerjistik ve antagonistik
etkilerinin anlasilabilmesine

diisiiniilmektedir.

yarar saglayacagl
Sonug olarak, elde edilecek yeni bilgiler 1s181nda, diger
kanser tedavi yontemlerine kiyasla NK hiicrelerinin
immiinoterapi yonteminin daha etkili ve kisiye 6zel roller
istlenerek kanser tedavisine yeni

olusturabilecegi diisiiniilmektedir.
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Ozet: Giiniimiizde tiim ilkeler hizla yayilan, mortalitesi yiiksek olan ve kiiresel bir salgin haline doniisen yeni tip koronaviriis ile
miicadele etmektedir. Koronaviriis hastaligi nedeniyle saglik bakimina ve yogun bakimlara duyulan ihtiya¢ her gecen giin hizla
artmaktadir. Saglik bakiminda basing yaralanmalarinin dnlenmesi, hastalar i¢in énemini korumaktadir. Basing yaralanmalarinin daha
sik goriildiigii yogun bakim tnitelerinde koronaviriis nedeniyle tedavi goren hasta sayisindaki artis, bu hastalarin da basing yaralanmasi
acisindan yiiksek riskli oldugunu gostermektedir. Koronaviriis hastaliginin semptomlar1 ve yogun bakim tedavi siireci, basing
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gelisiminin 6nlenmesine yonelik giincel yaklasimin literatiir dogrultusunda incelenmesi amaglanmistir.
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of pressure injuries in healthcare remains important for patients. The increase number of patients treated for coronavirus in intensive
care units where pressure injuries more common, shows that these patients are also at high risk for pressure injuries. The symptoms of
the coronavirus disease and the intensive care treatment process have increased the need for protective measures to prevent pressure
injuries. In this review, it is aimed to examine the current approach to prevent the development of pressure injury in coronavirus patients
in line with the literature.

Keywords: COVID-19, Pressure injury, Prevention, Position, Intensive care

*Sorumlu yazar (Corresponding author): Marmara Universitesi, Saglik Bilimleri Enstitiisti, Hemsirelik Anabilim Dali, 34865, Kartal, istanbul, Tiirkiye
E mail: bilgesaracoglu1l1@gmail.com (B. TEZCAN)
Bilge TEZCAN https://orcid.org/0000-0003-0896-128X

Sule ALPAR ECEVIT https://orcid.org/0000-0003-0951-0106

Gonderi: 28 Kasim 2021 Received: November 28, 2021
Kabul: 13 Subat 2022 Accepted: February 13, 2022
Yayimnlanma: 01 Mayis 2022 Published: May 01, 2022

Cite as: Tezcan B, Ecevit Alpar $. 2022. Pressure injuries in intensive care patients in the COVID-19 pandemic. BS] Health Sci, 5(2): 318-321.

oynamaktadir. COVID-19 hastalarinda da goriilen yeterli
hareketin saglanamamasi, yetersiz doku perfiizyonu,
mekanik ventilasyona bagli pozisyon vermede giicliik ve
diyare gibi risk faktorleri basing yaralanmalarinin

1. Giris

Giintimiizde tiim ilkeler, kiiresel bir salgina doniisen yeni
tip koronaviriis (COVID-19) ile miicadele etmektedir
(WHO, 2020). Hizla yayilmaya devam eden ve mortalitesi

yiksek olan bu hastaligin yayilimini o6nlemek igin
izolasyon, asillama gibi bir¢cok uygulama yapilmaktadir
(Velavan ve Meyer, 2020; WHO, 2021). Yapilan
calismalarda Kkoronoviriisiin
arastirilmakta olup iskemik inme, venéz tromboz, akut
ekstremite iskemisi ve pulmoner emboliye yol acan
pthtilasma problemlerine neden oldugu saptanmistir.
Pihtilasma mekanizmasinin bozulmasiyla cildin purpurik

insan viicuduna etkisi

goriindiigi ve hizla nekrotik hale geldigi, hastaya pozisyon
verilmesi ve destek yiizey kullanilmasi durumunda bile
yeterli reperfiizyonun saglanamayabilecegi belirtilmistir
(Black ve ark. 2020). Bildigimiz gibi uzun siiren yatak
istirahati, immobilizasyon, yetersiz protein alimi,
ilerleyen yas ve inkontinans gibi risk faktorleri basing
yaralanmalarinin gelisimine zemin hazirlamaktadir. Bu
siirecte hastaya ve hastalia 6zgii risk faktorleri de rol

gelisimini hizlandirabilir. Aym1 zamanda, mikrovaskiiler
tromboz, cildin hizla bozularak basing yaralanmalarinda
hizla kotiilesmeye durum olup,
koronaviriis nedeniyle de ortaya ¢ikabilmektedir (NPIAP,
2014; Black ve ark., 2020; Tang ve ark, 2020). Bu
bilgilerden ve ciddi solunum sikintisina dayali pozisyon

neden olan bir

degistirememe gibi klinik gézlemlerimizden yola ¢ikarak
bu derlemede, COVID-19 hastalarinda basing yaralanmasi
gelisiminin Onlenmesine yonelik giincel yaklasimin
literatiir dogrultusunda incelenmesi amag¢lanmistir.

2. Risk Tanilama ve Cilt Bakimi

Basing yaralanmasi riskini tanilamada hastaya ait bireysel
ve Kklinik ozellikler dikkatlice incelenmelidir. Klinige
yatista cildin yapisi, mobilizasyon, beslenme 6zellikleri,
basing altinda kalan viicut béliimleri, basing yaralanmasi
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oykiisii ve kronik hastaliklar sorgulanmalidir (NPUAP,
2016). COVID-19 hastalarinin klinigi incelendiginde doku
perflizyonunun azalmasi ve beslenmenin yeterli diizeyde
saglanamamasi basing yaralanmalar1 dahil
yaralanmalara veya travmalara karsi  direncini

cildin

azaltmaktadir. Ayn1 zamanda literatiirde COVID-19 ile
ilgili ~ vaskiiler
meydana gelebilecegi, vaskiiler degisikliklerin bu dokular1
basing ve silirtlinmenin etkilerine kars1 daha savunmasiz
hale getirecegi belirtilmistir (Black ve ark., 2020). Cin’de
yogun bakimda tedavi goren 109 COVID-19 hastasinin
incelendigi bir ¢alismada hastalarin %42,2’sinde basing
yaralanmasi gelistigi; mekanik ventilasyon gereksinimi,
kronik hastaliklar, malniitrisyon, vazopressor tedavisi,
sedasyon, anemi gibi risk faktdrlerinin de basing
yaralanmasi gelisen hastalarda yaygin olarak bulundugu
belirtilmistir. Basing yaralanmalar1 incelendiginde;
entiibasyondan sonra ortalama sekiz giinde gelistigi, en
sik yaralanmanin sakrumda (%89,1) gorildigi ve
oksijenizasyonu arttirmak i¢in uygulanan prone

gelistigi

degisikliklerin yumusak dokularda

pozisyonunda %23,9 basing yaralanmasi
saptanmistir (Yu ve ark., 2021).

Literatiirde COVID-19 hastalarinda ciltte goriilebilecek
koyu kirmizi/mor renk degisikliklerinin derin doku
basing yaralanmalariile karistirilabilecegi vurgulanmistir.
Injury Advisory Panel (NPIAP)
koronaviriis cilt belirtilerinin incelenmesini; hastada
basinca maruz kalmayan dokudaki mor cilt renk
degisikliginin nedeninin degerlendirilmesini, derin doku
basing yaralanmasini ekarte etmek i¢in basinca maruz
kalan viicut yiizeyindeki alanlarin  palpe
edilmesini 6nermektedir. Ayrica koronaviriisiin basinca
kalan neden oldugu
mikrovaskiiler tikanikliklarin, basing yaralanmasi 6nleme

National Pressure

renksiz

maruz viicut yiizeylerinde
¢abalarina ragmen basing yaralanmasi riskini ve gelisen
basing yaralanmalarinin  siddetini  arttirabilecegini
vurgulamaktadir (Black ve ark., 2020).

COVID-19’da yetersiz doku perflizyonu ve mikrovaskiiler
tikanikla birlikte basing yaralanmasi riski artarken, yogun
bakimda tedavi goren hastalarin tedavisinde kullanilan
tibbi  cihazlara bagh da
gelisebilmektedir. Tibbi cihazla takip ve/veya tedavi
edilen hastalar tibbi cihaza bagl basing yaralanmasi
acisindan ytiksek riskli kabul edilmelidir. NPIAP tibbi
cihaza bagl basing¢ yaralanmalarinin dnlenmesinde; risk
tanillama araglarinin uygulamada diizenli araliklarla
kullanimini 6nermektedir (Gefen ve ark., 2020).

basing  yaralanmasi

3. Beslenme

Beslenme yogun bakim hastalar1 basta olmak iizere basing
yaralanmalarinin dnlenmesinde 6nemli bir role sahiptir.
COVID-19 enfeksiyonu olan hastalarda meydana gelen
hipermetabolik tablo hastanin beslenme ihtiyacini
arttirmaktadir (Black ve ark., 2020). Yeterli protein alimi
oral yolla beslenemeyen hastalarda enteral veya
parenteral niitrisyon yoluyla saglanmalidir.
Entiibasyondan 12 saat sonra veya hasta yogun bakima
kabul edildikten sonra hemodinamik olarak stabilse 24-

36 saat icinde enteral beslenmenin baslanmasi
onerilmektedir (Black ve ark., 2020; Kebapg¢i, 2020).
NPIAP, COVID-19 hastalar1 hastaneye acil entiibasyon
gerektiren akut solunum sikintis1 ile basvurdugunda
hemodinamik stabilite saglanana kadar beslenmenin
zorunlu ertelendigini vurgulamaktadir (Black ve ark,
2020). Bu siirecte hastada erken donemde sindirim
sistemi ve aspirasyon riski degerlendirilerek niitrisyonun
saglanmasi prognoz icin onemlidir (Kebapgi, 2020).
COVID-19 hastaliginin
etkileyebilecegini ve gastrointestinal semptomlari
oldugunu gostermistir (Aguila ve ark., 2020). Bagirsak
dismotilitesi tiiple
intoleransi aspirasyon riskini arttirmaktadir (Arkin ve
ark., 2020). Ayn1 zamanda enfeksiyonun bazi hastalarda
istahsizlik yaptig1 ve beslenme hedefine oral beslenme ile
ulasilamayabilecegi  belirtilmistir. ~ Yogun  bakim
hastalarinda da oral beslenme saglanamadiginda enteral
beslenme bagirsak fonksiyonlari i¢in tercih edilmektedir.
Bununla birlikte intolerans gelisirse ve beslenme hedefine

Kanitlar sindirim  sistemini

nedeniyle  goriilen beslenme

ulasilamazsa parenteral niitrisyon destegine erken
baslanmasi 6nerilmektedir (Aguila ve ark., 2020; Arkin ve
ark. 2020; Kebapgi, 2020). Avrupa Klinik Niitrisyon ve
Metabolizma Dernegi (European Society for Clinical
Nutrition and Metabolism-ESPEN), {i¢ giin i¢inde tam bir
oral diyet almasi beklenmeyen tiim yogun bakim
hastalarina standart bir yiliksek protein formiili
kullanarak ilk 24 saat iginde
baslanmasini 6nermistir (Kreymann ve ark., 2006). 2020
yilinda yayinlanan COVID 19 hastalarinin beslenme
yonetimi icin ESPEN rehberinde ise; ilk 48 saatte enteral
niirtisyona baslanamayan ve yetersiz enteral niitriyon
alan yogun bakim hastalarinda malniitrisyonu ve buna
baglh komplikasyonlar1 6nlemek igin,

enteral nitrisyon

hastalarin
parenteral  beslenme
onerilmektedir (Barazzoni ve ark., 2020).

COVID-19’un gastrointestinal sisteme olan etkileriyle
birlikte perfiizyonu ve ventilasyonu iyilestirmek igin

uygulanan prone pozisyonunda da yeterli beslenmenin

acisindan  degerlendirilmesi

saglanmasina dikkat edilmelidir. Prone pozisyonu enteral
beslenme icin kontrendike olmamakla birlikte bu
pozisyonda tedavi edilen ve sedasyon alan hastalarda
sindirim fonksiyonunda yavaslama goriildiigiinden
aspirasyon riskine karsi dikkatli olunmalidir (Black ve
ark., 2020; Tomak ve Ozmen, 2020).

Enteral beslenmede goriilebilen diger bir sorun ise basing
yaralanmasi riskini arttiran ve inkontinans iligkili
dermatite neden olabilen diyaredir (Black ve ark., 2020).
COVID-19 hastalarinin beslenme yénetimindeki zorluklar
disiiniildiigiinde, beslenme ve hidrasyonun tedavinin
6nemli pargalar1 oldugu benimsenmeli ve bu siirecte de
hasta giivenligine dikkat edilmelidir (Anderson, 2020).

4. Pozisyon Degistirme ve Mobilizasyon

COVID-19 hastalarinda hava yolunu korumak, yeterli
oksijenasyonu saglamak ve hemodinamik dengeyi
korumak i¢in hastaya verilen pozisyon,
dokularin ve cildin perfiizyonuna ¢ok az izin verebilir.

yumusak
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Hastada derin hipoksi durumunda pozisyon vermek
giiclesebilir. Kritik durumdaki bu hastalara pozisyon
vermek hastanin  genel
yapilmalidir. Yogun bakimda takip edilen COVID 19 yogun
bakim hastalarinda

durumunu etkilemeden

ventilasyonu ve perflizyonu
siklikla
respiratuar

iyilestirmek icin prone pozisyonu tercih
edilmektedir.  Ozellikle akut
sendorumunda (ARDS) prone pozisyonu tercih edilmekte
ve hastalar iyilesme stlirecinde bu pozisyonda
kalabilmektedir (Black ve ark. 2020; Busnardo ve ark,,
2020). 2013 yilinda yayinlanan The Proning Severe ARDS
Patients (PROSEVA) calismasinda, ARDS hastalarina en az
16 saat prone pozisyonu 6nerilmistir (Guerin etal., 2013).
ARDS’de prone pozisyonunu inceleyen bir sistematik
derleme ve calismasinda ise, prone
pozisyonunda onleyici girisimler uygulanmadiginda
hastalarin basing yaralanmasina daha fazla maruz kaldig:
belirtilmistir (Munshi ve ark., 2017).

COVID-19 hastalarinda prone pozisyonuna bagh gelisen
basing yaralanmalarinin incelendigi bir ¢alismada;

distress

metanaliz

hastalarin prone pozisyonunda kalma siiresinin ortalama
5,15 giin oldugu, hastalarin %47,6’sinda yiizde basing
yaralanmasi gelistigi, yiizde gelisen basin¢ yaralanmalar1
incelendiginde en ¢ok yanaklarda (%84) gelistigi ve bu
sirayl kulaklarin (%50) izledigi saptanmistir. Ayrica
basing  yaralanmasi hastalarda
pozisyonunda kalma
gelismeyen hastalara gore daha uzun oldugu belirtilmistir.
Calismada uzun siire prone pozisyonunda kalacak
hastalarda basing yaralanmalari gelismemesi i¢in dnleyici
tedbirlerin ve erken miidahalenin énemi vurgulanmistir
(Shearer ve ark., 2021). Prone pozisyonuna bagh basing
yaralanmalarini énlemek i¢in giinliik muayene yapilmasi,
hidrasyonun saglanmasj, cilt bakimi yapilarak nem ve cilt

gelisen prone
siiresinin, basing yaralanmasi

sicakliginin kontrolii yapilmalidir. Bunlarla birlikte tiim
tibbi cihazlarin bakimi yapilmali ve uygun destek yiizey
kemik  ¢ikintilar basing
azaltilmahdir (Barakat ve ark. 2020; Busnardo ve ark,,
2020). Her iki saatte bir pozisyonu degistirilemeyen ve

kullanarak lizerindeki

durumu stabil olmayan hastalarda kemik ¢ikintilar
izerindeki basinci azaltmak icin her vakaya o6zel
gelistirilmis pedlerin kullanildig1 bir ¢alismada; pedlerin
dogru yerlestirildiginde uzun siire prone pozisyonununda
kalan hastalarda en iyi alternatif olduklan
gozlemlenmistir (Busnardo ve ark, 2020). Farkli bir
calismada da destek ylizey ve kopiikk pansumanlarin
basing yaralanmalarinin 6nlenmesinde yardimci oldugu
belirtilmistir (Davis ve Beeson, 2020). Cerrahi el yikama
fircasinin  stinger ve plastik tabaninin birbirinden
ayrildiktan sonra, siingerin prone pozisyonunda nazal
bolgeye olan basinci azaltmada etkinliginin incelendigi bir
calismada ise, anatomik olarak nazal bolgeye gore sekil
verilen siingerin nazal bolgede basinci hafifletmede etkili
oldugu saptanmistir. Bu calismada cerrahi el yikama
fircasi siingerinin kolay sekil verilebilen yapida olmasi,
her boyutta kesilebilmesi, kolay hareket ettirilebilmesi ve
maliyeti uygun nedeniyle edildigi
belirtilmistir (Stubington ve Mansuri, 2020).

olmasi tercih

COVID-19 hastaligindan sonra saghgina kavusanlar
genellikle uzun siiren bir siirecinden
gecmektedirler. Yogun bakimda tedavi géren COVID-19
hastalarinin  prone pozisyonunda takip edildigi
durumlarda basing¢ yaralanmasi riski devam etmektedir.

iyilesme

Basing yaralanmalarini 6nlemek icin yogun bakimda
calisan saghk bakim ekibi egitilmeli ve hasta prone
pozisyonuna alinirken deneyimli bir hemsire gozetiminde
olmalidir. Ayrica tibbi cihazlarin yerlesimine dikkat
edilerek tibbi cihazlara bagh basing yaralanmalari
onlenmelidir (Black ve ark. 2020; NPIAP, 2020; Perrillat
ve ark., 2020).

5. Egitim

COVID-19 pandemisinde saghk sistemlerinin
strdiriilebilirliginde =~ benzeri  goriilmemis  saghk
profesyoneli ihtiyaci olmustur. Saglik profesyoneli

sayisinin yeterli olmayisi, yogun bakim deneyiminin
olmamasi beraberinde bakim zorluklarini getirmektedir.
NPIAP bu saghk
profesyonellerinin vazopresor
tedavisi ve basing yaralanmalarinin o©nlenmesi gibi
konularda hizmet i¢i egitimleri i¢in smurh zaman
oldugunu belirtmistir (Black ve ark., 2020).

Multidisipliner bir ¢alisma alani olan yogun bakimlara

dénemde hastanelerde

ventilatér  yonetimi,

pandemi déneminde ¢ok fazla ihtiya¢ duyulmustur. Yogun
bakim iinitesinde tedavi gormesi gereken hasta sayisi
hizla artinca kurumlarda yeni yogun bakimlar agilmistir
ve beraberinde hastalara bakim verecek hemsire
ihtiyacini dogurmustur (Kiraner ve ark., 2021). Bu stirecte
multidisipliner bir yaklasimla saghk
egitimler yapilmalidir

giincel ve
profesyonellerine hizmet ici
(Kebapgi, 2020).

6. Sonuc

Kiiresel bir salgin haline doniisen koronaviriis hastaligi,
hizla artmaya ve bakim sistemlerini zorlamaya devam
etmektedir. Bu silirecte pandemi oncesinde oldugu gibi
pandemi basing  yaralanmalarinin
onlenmesinde; risk tanilama, cilt yapisini degerlendirme,
destek yiizey kullanma, hastaya en uygun pozisyonda

sirasinda  da

basing yaralanmalarindan koruma, pozisyon degisimi,
tim basing noktalarinin gézlemlenmesi,
diizeninin saglanmasi ve nem Kkontrolii gibi onleyici
uygulamalar Hemsireler ve diger
multidisipliner ekip tyeleri gilincel ve dogru bilgi ve
iyilestirilmis ekipman ile basing yaralanmalarinin
onlenmesi i¢in birlikte ¢calismalidir.

beslenme

yapilmalidir.
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Abstract: Alzheimer’s disease (AD) is a widespread kind of dementia and is one of progressive neurodegenerative diseases that leads
to permanent damage to neurons. It has known that genetic and non-genetic factors play a role in the etiopathogenesis of AD. The
accepted genetic factors are mutations on genetic codes especially on PSEN1, PSEN2, and APP genes. However, non-genetic factors
include advanced age, exposure to occupational factors, current disorders, and lifestyle characteristics of the person. The final AD
diagnosis can establish by histopathological examination of the brain after death. Pathologically, AD has two distinguishing features. Of
these, beta-amyloid (AB) neurotic plaques are protein aggregates outside of nerve cells in the brain, whereas neurofibrillary tangles
are structures found inside cells. The main component of amyloid plaques is AB, and the main component of neurofibrillary tangles is
tau protein. Despite current therapies for Alzheimer’s disease, no definitive treatment is available. Today, preventive and curative
treatment approaches for the disease include cholinesterase inhibitors, neurotrophic factors, NMDA-receptor antagonists, HMG-CoA
reductase inhibitors, non-steroidal anti-inflammatory drugs, estrogen replacement therapies, antioxidants, and regular sleep. Despite
all these approaches for the disease, further multidisciplinary studies are needed for the definitive treatment of the disease.
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1. Introduction

Alzheimer's disease (AD) is an illness that leads to the
permanent damage of neurons, primarily in the cortex
and also in the hippocampus (Figure 1) (McKhann et al,,
1984). It is known that this disease usually causes
dementia. It is a global health problem that has severe
effects on society and individuals, and the efficacy
increases day by day (Lane et al.,, 2018). AD is recognized
as a priority public health problem globally by the World
Health Organization (WHO). The first case was reported
by Alois Alzheimer in 1907 (Alzheimer, 1907). Since
then, uncertainties still remain about the treatment of AD
despite significant advances in understanding its
development and histopathology (Lane et al., 2018).

Figure 1. (A) Neuron degeneration in the cortex region
of AD rat (B) Neuron degeneration in the hippocampus
region of AD rat (McKhann et al., 1984).

AD, the most common of the neurodegenerative diseases,
accounts for approximately two-thirds of dementia cases
(this ratio varies between 42% and 81% in different
studies). Neurodegenerative diseases such as diffuse
Lewy body dementia, vascular disorders and Pick’s
disease constitute the remaining dementia cases
(Aronson et al., 1991; Helmer et al., 2001). AD has rapidly
become widespread and seriously threatens public
health. Despite the fact women are at a somewhat higher
risk than males, both women and men are particularly
vulnerable to AD. The prevalence of AD rises with age. Its
prevalence is about 1% for those aged 65, whereas it
increases to about 40-50% for those aged 95. Although
the exact etiology of the diseases is yet unknown, the
start of the disease is influenced by some factors,
including age and heredity (Wang and Ding, 2008).

Most people experience memory loss with age. For this
reason, there is a very fine line between age-related
forgetfulness and the early symptoms of AD. In order to
avoid diagnosing patients with mild cognitive
impairment (MCI) with AD, an MCI category was created.
However, most individuals diagnosed with MCI can
develop AD. AD typically manifests itself as episodic
memory loss (for example, not remembering a
conversation that was made a day before). In general,
this is quite distinctive in AD cases compared to other
individuals. Furthermore, AD can appear with difficulty
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in finding words, getting lost in familiar areas, and
complex behavioral changes in response to changes in
the environment (Mucke, 2009).

The prevalence of AD, which is a neurodegenerative
disorder, is gradually increasing worldwide with the
increase in the average age of the world population. This
necessitates the
innovative treatments and approaches related to the
understanding of the
pathophysiological mechanisms (Mucke, 2009). The aim
of this study was to explore the progression of AD from
an etiological and histological standpoint, as well as
current therapy and prevention options.

development of more effective

disease and much more

2. Etiology

Alzheimer's disease cause has not been completely
understood today. Both hereditary and non-genetic
variables are thought to have a role in the
etiopathogenesis of AD. Genetic factors play a substantial
impact in advancing both AD with early-onset (ADEO)
and AD with late-onset (ADLO), according to
epidemiological studies (Jiang et al, 2013). Studies
showed that mutations in three genes (APP, PSEN1, and
PSEN2) lead to AD and that the apolipoprotein E (APOE)
4 allele increases the disease risk. More AD-associated
genes are being discovered as human genomic research
advances. Genetic screening tests are now available for
individuals who have a high potential for AD. These tests
make it possible to help individuals and their families
better prepare to fight AD (Wang and Ding, 2008).

More than 100 mutation types have been determined in
the PSEN1, PSEN2, and APP genes for familial ADEO. In
ADLO, which is more common among all, APOE gene
polymorphisms have a significant effect at a cellular level
and have also been associated with neuropathological
conditions. Furthermore, according to recent research,
these four genes account for less than 30% of Alzheimer
genetic variation. According to these studies, more
genetic factors should be defined (Tanzi and Bertram,
2001).

Some genetic loci have been demonstrated to cause
familial AD cases. A study was examined the link AD with
markers located on the long arm of chromosome 21 in 6
families suffering from ADEO. As a result, the link was
confirmed, and it was revealed that the disease locus is
centromeric to the D21S1/S11 locus on the long arm of
the chromosome. These findings support the belief that
all patients with genetic-based AD have a predisposing
locus on chromosome 21 (Goate et al., 1989).

APOE4 and APOCI a located on chromosome 19 are
considered risk factors for ADLO. In a study conducted
with large families in which more than one individual
was affected by the disease, several microsatellite
markers were identified that are distant from the
apolipoprotein cluster on chromosome 19 which is
associated with ADLO (Poduslo ve Yin, 2001). Apart from
these, the majority of familial ADEO cases (~70%) were
found to be associated with mutations in two genes,

Presenilin 1 and Presenilin 2, located on chromosomes 1
and 14 (Sherrington et al, 1995). Also, one of the most
important vulnerable AD hereditary genes is the BIN1
(amphiphysin 2/AMPH2) (Bertram et al.,, 2007).

PICALM is another gene locus linked with AD. PICALM is
expressed almost ubiquitously. It is recognizable with
expression in all neurons and shows no selectivity in pre
and postsynaptic structures. Similar to BIN1, the PICALM
protein was reported to be taken charge in clathrin-
mediated endocytosis (CME), which has an important
place in the intracellular exchange of proteins and lipids
(Tebar etal,, 1999; Yao et al., 2005).

Aside from genetic factors, various factors can be
effective on AD. One of the factors of AD is occupational
exposure (pesticides, electromagnetic fields, organic
solvents, volatile anesthetics, etc.). The other one is
existing diseases in individuals. Some of these diseases
are cerebrovascular and
hypertension, diabetes, or dyslipidemia. Also, traumatic
brain injury, psychological problems, cancer, and other
diseases can affect AD. And, also the lifestyle of the
patients can affect AD prognosis. Lifestyle can be linked
with addictions like coffee, high body mass index,
smoking, alcohol, low physical activity, and lower
cognition. These factors may provide various possibilities

chronic diseases like

for the prevention or handling of AD (Jiang et al,, 2013).
Apart from these factors, previous head traumas were
reported to increase the risk of AD by approximately
15% (Graves et al., 1990).

Age can be shown as the most significant risk factor for
AD (Stern et al, 1987). Even in AD patients who are
hereditarily susceptible, the disease generally occurs
after middle age. Therefore, regardless of genetic
susceptibility, age is considered a major factor for AD,
strongly supporting the idea that an age-related process
plays a role in disease development. Aging is a serious
risk factor not only for AD but also for many chronic
diseases such as atherosclerosis, arthritis, cancer,
emphysema and other neurodegenerative diseases
(Castellani et al.,, 2010).

The prevalence of AD substantially increases between the
ages of 65 and 85.2 (Sloane et al, 2002). Older
individuals have enlarged cerebral ventricles and sulcus
with a lower brain weight and reduced volume
(Skullerand, 1985). Aging causes loss of neuron cells in
the neocortical and hippocampal regions, suboptimal
DNA repair, deterioration of neuron integrity, and a
decrease in synaptic density (Simic et al, 1997).
Therefore, since age is directly associated with brain
atrophy, it is thought that the risk of AD increases with
age (Raz et al, 2004). In AD, atrophy occurs in the
allocortex and limbic regions of the mesial temporal lobe
(Pearson et al., 1985; Bolatl;, 2021). It was demonstrated
that hippocampal volume decreases approximately 4-6%
per year in AD (Jack et al., 2000).

With normal aging, plaques and tangles accumulate in
the cerebral cortex, being a feature of normal aging
(Morris, 1991). However, the amount of these plaques
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and tangles is much less in the brains of clinically normal
individuals than in the brains of Alzheimer’s patients.
This has led to the development of two hypotheses. The
first one is that everyone will have AD if they live long
enough. The second is that the age of onset of AD in
individuals is determined by genetic and environmental
factors (Lendon et al.,, 1997).

3. Histopathology and Other Diagnostic

Approaches

The final diagnosis of AD can be established by
histopathological investigation of the brain after death.
With various techniques developed today, patients can be
diagnosed with AD while alive with 95% accuracy.
Patient histories carefully taken from patients and their
families, neuropsychological tests, and evaluation of
cognitive function are extremely important in diagnosis.
In addition, other causes of dementia such as thyroid
dysfunction, low vitamin levels, various infections,
cancers, and depression should be excluded during
diagnosis. It is also extremely important to distinguish
AD from neurodegenerative diseases such as Lewy body
dementia, frontotemporal dementia and Creutzfeldt-
Jakob disease (Mucke, 2009).

Cerebrospinal fluid (CSF) testing and brain imaging
techniques  help distinguish AD other
neurodegenerative dementias. CSF abnormalities have
been seen in AD individuals at a lower level of A
peptides with higher tau protein levels. Moreover,
magnetic resonance images of Alzheimer’s patient’s
revealed retraction in the brain related to learning and
memory regions. In addition, with decreased glucose
metabolism, there is an increase in the uptake of
radioligands that detect abnormal protein accumulations

from

(amyloid) in positron emission tomography screenings
(Mucke, 2009).

The clinically distinctive features of AD include severe
impairments in memory, reasoning ability, decision-
making, orientation to the physical environment, and
speech. Also, histopathologically, Alzheimer’s patients
have a loss of neurons, neurofibrillary tangles, and senile
plaques containing extracellular AB. Besides, a
hyperphosphorylated form of microtubular protein tau is
also encountered (Clark, 1998).

Pathologically, AD has two distinctive features, which
have a toxic effect on nerve cells and consist of abnormal
proteins. Of these, A neuritic plaques are protein
aggregates outside nerve cells in the brain, whereas
neurofibrillary tangles are found inside cells (Clark,
1998; Hutton et al., 1998). Figure 2 shows the image of
amyloid plaques in the brain parenchyma. Molecular
studies showed that the main component of amyloid
plaques is AB and the main component of neurofibrillary
tangles is tau protein (Saka, 2010). These abnormal
proteins cause toxic effects on nerve cells, damaging their
functions and eventually causing cell death. This can
cause memory loss, behavioral disorders, decreased

thinking ability, brain dysfunctions, and eventually death
(Wang and Ding, 2008).

N RS g o
i) e

Figure 2. AD rat brain parenchyma images are shown in
A and B. Amyloid beta (Af) is shown with arrows.

Confusion, agitation, and hallucination, which are
common symptoms of AD, are important in diagnosis
(Pinsky et al,, 2001). Alzheimer’s patients generally die
from illnesses such as pneumonia, malnutrition, infection
and heart failure. Although the average life expectancy of
the disease after diagnosis is between 8 and 10 years,
this process can be either short, like one year or, long as
25 years. Additionally, the disease leads to a great cost
both socially and economically (Ernst and Hay, 1994;
Koppel, 2002).

4. Treatment and Prevention

Despite current therapies for AD, it is not possible to
terminate its progression. The disease, which manifests
itself with insidious memory impairment, continues over
time with disorientation, decreased reasoning ability,
speech abnormalities, and apraxia. The ability of
individuals with the disease for self-care disappears over
time. Most of these patients live their end stages
bedridden as vegetative and with sacral decubitus due to
aggressive treatments they receive. The cause of death of
most patients who have already lost many of their
functions is pneumonia (Castellani et al., 2010).
Cholinergic synapses are found in every region of the
central nervous system in humans. Their concentrations
are extremely high in the striatum, thalamus, limbic
system, and neocortex. This suggests that cholinergic
transfer may have critical importance for other brain
functions, especially memory, learning, and attention.
The cholinergic system has a significant role in studies on
both normal cognitive and age-related cognitive decay in
AD and other dementias (Hampel et al., 2018).

The well-accepted therapeutic method in AD is based on
the principle of restoring cholinergic function using
compounds that block enzymes that break down
acetylcholine. Cholinesterase inhibitors,
designed to maintain activation of cholinergic synapses
by preventing the breakdown of acetylcholine, are
generally considered a symptomatic treatment for AD
(Lovestone and Howard, 1995; Massoud and Gauthier
2010). Even though the fact that clinical evidence and
guidelines support the using cholinesterase inhibitors at
all levels of AD, these drugs are generally considered

which are
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ineffective and underutilized in the treatment of AD
(Maneno et al., 2006).

Neurotrophic (NTFs) are
proteins that are involved in the development, survival,
and function of certain neurons. Generally, axonal

factors multi-directional

transport is crucial because not all NTFs are synthesized
at the reaction site. For example, basal forebrain
cholinergic neurons take the Nerve growth factor (NGF),
which is produced in the neocortex or hippocampus by
retrograde transport. Alzheimer’s disease and other
neurodegenerative dementias are associated with defects
in axonal transport. These diseases are also associated
with unevenly distributed NTFs (Schindowski, 2008).
Brain-derived neurotrophic factor (BDNF) involves in
memory formation, cognition, and learning through
maintaining synaptic plasticity. Therefore, BDNF is
considered an essential substance in dementia and
neurodegenerative diseases (Patapoutian, 2001). BDNF
contributes to the survival of cholinergic neurons along
with their function. In a study, BDNF was shown to be
synthesized in the basal forebrain by using real-time
reverse transcription polymerase chain reaction (RT-
PCR) and known BDNF provides a source for cholinergic
neurons. The cortex and hippocampus cholinergic
neurons in patients with AD have lower BDNF, mRNAs,
and protein levels (Fahnestock et al., 2002). It is known
that neurotrophic factors have critical roles in advancing
the nervous system. These factors are considered
suitable  drug manage many
neurodegenerative diseases. Neurotrophic factors have a
severe potential for survival and increase the functioning
of neurons of the peripheral nervous system and central
nervous systems (Weissmiller and Wu, 2012).
N-methyl-D-aspartate (NMDA) receptor-mediated
glutamate excitotoxicity has an important role in
neuronal death. Therefore, it is hypothesized that NMDA
receptors may be an important target for inhibiting the
progression of AD. Studies showed that memantine (1-
amino-3, 5-dimethyladamantane), an NMDA-receptor

candidates to

antagonist, has therapeutic effects in AD (Sonkusare et
al,, 2005). However, memantine is also demonstrated as
having benefits in central nervous system disorders such
as Parkinson’s disease, strokes, epilepsy, and
Amyotrophic lateral sclerosis (ALS) (Jain, 2000; Olivares
etal, 2012).

Studies showed that there is an association between the
neurofibrillary pathology of AD and cholesterol
metabolism. Cholesterol and its transport maintain
amyloid plaques production and hyperphosphorylation
of the tau in the brain. Furthermore, these studies
revealed that aside from AD, cholesterol metabolism
contributes to intracranial vascular diseases and cerebral
ischemia (Kandiah and Feldman, 2009). Statins catalyze
the rate-limiting step during cholesterol biosynthesis.
Thus, it inhibits HMG-CoA reductase, one of the enzymes
in the pathogenesis of AD. This link between cholesterol
and AD shows that lipid-lowering agents, especially
namely statins which are HMG-CoA reductase inhibitors

may have a curative effect in preventing and treating AD
(Jick et al.,, 2000; Rockwood et al., 2002).

Microglial cells are among the glial cells, and they play a
crucial role in repairing central nervous system (CNS)
damages. On the pathological state of AD, AP peptides
and various proinflammatory factors can activate
microglia, causing the secretion of various inflammatory
factors and neurotoxins. Thus, Af peptides trigger AD by
causing neuronal damage and even more apoptosis. On
the other hand, microglia's phagocytizing Af protects the
CNS by slowing down AD development (Li et al., 2021).
Nonsteroidal anti-inflammatory drug (NSAID) therapy
reduces the possibility of advancing AD. NSAID is
characterized by a microglia-mediated inflammatory
response due to intense amyloid accumulation in the
brain. However, the basis of these effects is not fully
known (Yan et al., 2003). Some studies stated that such
treatment methods like glucocorticoids and NSAID
treatments are beneficial in preventing or ameliorating
AD (Breitner et al., 1996).

It has been predicted that estrogen may involve in the
pathophysiology of AD. There are three different
mechanisms for estrogen; stimulation of neural cells and
glias, improvement of cerebral blood flow, and
interaction with genetic factors (Van Duijn, 1999). In
addition, replacement therapy with estrogen has a
protective effect on AD has been reported by some
investigators (Henderson et al., 1994; Kawas et al., 1997),
whereas some studies mentioned that this effect is
controversial (Graves et al.,, 1990; Van Duijn et al., 1996).
Estrogen replacement therapy methods with long-term
and low-dose provided some benefits. These were
improved everyday activities, cognitive functions, and
symptoms of dementia in mild and moderate AD women
(Ohkura et al., 1995).

Alzheimer's patient’s brains have been shown to have
oxidative damage in studies. Toxic substances caused by
oxidative stress play a critical role in the activation of
cellular signaling pathways that support the formation
and development of lesions (Feng and Wang, 2012).
Therefore, it is stated that antioxidant treatments will be
beneficial in slowing down the progression of both
cognitive and functional loss caused by oxidative stress in
AD (Grundman and Delaney, 2002).

In a critical organ like the brain that does not have a
lymphatic system, there is a need for an alternative
mechanism that eliminates toxic substances that
accumulate over time. This mechanism is called the
‘glymphatic system'. The glymphatic system is the
removal of waste materials accumulated in the cerebral
interstitial fluid from the brain parenchyma through the
cerebrospinal fluid and astrocytic aquaporin-4 channels.
Accordingly, it can be said that the glymphatic system
plays a significant role in the removal of toxic molecules
that accumulate over time in the CNS (Tas and Erdogan,
2020). Studies showed that the activity of the glymphatic
system is higher in the sleep state than in the awake
period (Chong et al, 2022). In another study, it was
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stated that the melatonin hormone might also support
the functioning of the glymphatic system. Therefore,
regular sleep in a dark environment is thought to be
preventive in development of
neurodegenerative diseases, especially AD, by increasing

terms of the

the efficiency of the glymphatic system (Tas and Erdogan,
2020).

There are some manifestations that homocysteine-
associated vitamins, alcohols and fats play a role in the
pathogenesis  of  AD. epidemiological
examinations showed that individuals who include high
amounts of antioxidants (Zandi et al., 2004), vitamins B6
and B12, folate (Snowdon et al,, 2000), unsaturated fatty
acids, and fish in their diets have a lower risk of progress
of AD (Morris et al, 2003). Additionally, a number of
studies demonstrated that the Mediterranean diet
minimizes the risk for this disease (Trichopoulos, 2004).
However, the evidence presented is not consistent
enough, and more comprehensive studies are required to
support them.

Certain

5. Conclusion

Despite studies on AD, epidemiological research with
bigger samples is required for the etiology,
histopathology, and treatment of this disease. The cause
of ADEO is mostly genetic-based, whereas genetic factors
and age take place on the basis of ADLO. In addition, the
relationship between the
nonheritable risk factors should be further investigated,
and public health organizations that will aim to eliminate

disease's familial and

non-genetic risk factors should be developed. The main
histopathological symptoms of the disease include A
plaques and neurofibrillary tangles; however, studies on
other histopathological symptoms for the diagnosis of the
disease should be continued. Finally, although studies on
various preventive, retarding, and curative treatment
approaches are continuing, there is no definitive
treatment for the disease yet, making
multidisciplinary studies extremely important.

future
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Ozet: Biligsel, duyussal ve psikomotor dgrenme ¢iktilarini kapsayan hemsirelik egitiminde 6grencinin gerekli bilgi, beceri ve tutumu
kazanarak, uygulama alanlarinda bilgilerini davranisa doniistiirmesi, karsilastigi problemlerin ¢6ziimiinde var olan bilgisini
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“Klinik” isimli simiilasyon oyununu tanitmak amaglanmaktadir.
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1. Giris

Egitimcinin bilgiyi aktarmasina yonelik olan geleneksel
Ogretim, egitim silirecinde aktif olarak yer alamayan
Ogrenenlerin  bilgiyi
diisiince ve yorumlarini agiklamasi i¢gin gerekli 6grenme
ortamlarinin olusturulmasinda yetersiz kalmaktadir. Oysa
gliniimiiz egitim sisteminin temel hedefi 6grenenlerin
hangi bilgiyi nasil, nerede kullanacagini bilmesi, yeni
bilgiler iiretmede 6nceki bilgilerinden yararlanmasidir.
Bu dogrultuda egiticilerin, 6grenenlerin daha aktif olarak
yer aldig1 6gretim yontemlerini kullanmaya yonelmeleri

yorumlamasi, igsellestirmesi,

gerekmektedir.

“Dijital  yerliler” adlandirilan  yeni nesil
6grenenlerin ilgisini cekebilmek icin kullanilan alternatif
yontemlerden biri olan simiilasyon oyunlarinin
hemsirelik egitiminde kullanim1 giderek artmaktadir.
Simiilasyon oyunlari, dgrencilerin birbirleriyle etkilesim
icerisinde giivenli ve destekleyici bir ortamda bilgi ve
beceri kazanmalarini saglamaktadir. Bu derlemenin amaci
simiilasyon  oyunlarinin  hemsirelik  egitimindeki
kullanimin1 degerlendirmek ve David Stanley (2011)

olarak

tarafindan gelistirilen “Klinik” isimli simiilasyon oyununu
tanitmaktir.

2. Hemgsirelik Egitiminde Simiilasyon
Oyunu Kullanimi

Son yillarda geleneksel dgretim yontemlerinin 6grenme
ihtiyaclarim1 karsilamada ve 0Ogrencileri 21. yiizyila
hazirlamada yetersiz kaldigi siklikla vurgulanmaktadir
(Stanley ve Latimer, 2011; Verkuyl ve ark., 2016). Bunun
bir sonucu olarak egitimcilerin, 6grenciye motor ve
entelektiiel 6grenme, problem ¢6zme, zamani etkin
kullanma, profesyonel karar verme firsatlari saglamak ve
O0grenciye  yeterli rehberlik  saglamak
yogunlasmas1 gerekmektedir. Egitim ortaminin da bu
amagclara hizmet edecek sekilde diizenlenmesi ve
6grencilerin egitimcinin
sorumluluklari arasinda yer almaktadir (O’Connor, 2006).
Ulkemizde ve diinyada hemsirelik egitiminde teorik
bilginin uygulamaya yeterince aktarilamamas kiiresel bir
sorun olarak karsimiza c¢ikmaktadir (Karadz, 1997;
Stanley ve Latimer, 2011; Goris ve ark., 2014). Ozellikle

lzerine

desteklenmesi temel
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baz1 hemsirelik program miifredatlarinin klinik uygulama
gercekligine uygun olmadig ve bu durumun bir sonucu
olarak hemsirelik egitiminde teorik ve uygulama alanlari
arasinda bosluk yasandig1 bilinmektedir (Hughes, 2004;
Hatlevik, 2011; Howard ve ark., 2011; Stanley ve Latimer,
2011). Yapilan arastirmalar hemsirelik 6grencileri ve
mezun hemsirelerin yalmizca tgte birinin verilen
hemsirelik egitiminin yeterli oldugunu ifade ettigini;
hemsirelik  egitiminden orta diizeyde
olduklarini; teorik ve beceri egitimlerinin yeterli
olmadigini, 6grenci sayisinin fazla oldugunu ve egitimci
sayisinin  uygun olmadigimt ortaya koymaktadir
(Buldukoglu ve ark., 2004; Ding ve ark., 2007; Yigit ve ark.,,
2007; Tuna, 2015; Erglin ve ark, 2021). Bu kanitlar
esliginde  hemsirelik  egitiminde yeni  6gretim
yontemlerinin arastirilmas1 ve kullanilmasi gerektigi
acgiktir. Bu gereksinimden hareketle oyunlar, 6grencilerin
fiziksel, biligsel, duyussal ve sosyal yonlerini gelistirmede
ve egitim silirecini desteklemede 6nemli bir arag¢ olarak
disiiniilebilir (Karatas, 2014). egitim
alaninda gerceklesen gelisim ve degisimler 1s18inda
ogrencilerin nasil daha hizli ve verimli 6grendiklerinin
O0grenilmesi egitimciler icin O6nemli
(Prensky, 2003; Kaufmann ve Sauve, 2010). Dijital yerliler
olarak nitelendirilen ve 2000 yilindan sonra diinyaya

memnun

Glinimiizde

bir durumdur

gelen bireylerin egitim siirecine dahil olmalari, egitim
sisteminin paralel bir sekilde yeniden yapilandirilmasini
gerektirmektedir. Simiilasyon uygulamalar1 ve oyunlarin
bu 0Ogrencilerin egitiminde 6grenme araci
kullanilabilecegi belirtilmektedir (Prensky, 2003).
Tarihin tim donemlerinde ilkégretimden iniversite
egitimine kadar hemen her alanda eglenmek ve giizel
zaman gec¢irmek icin kullanilan oyunlara giiniimiizde
egitim ortamlarinda daha ¢ok yer verilmektedir (Karatas,
2014; Aslan Akin ve Atici, 2015). Egitimciler tarafindan
yonlendirilen oyunlar, 6grencilerin bilissel kapasitesini
arttirmaya, oyun siireglerini konusarak ve tartisarak
yapilan Ogrencinin diisiinme
gelistirmeye olanak saglamasi bakimindan son derece

olarak

aktiviteler becerisini
onemlidir (Moyles, 1991; Boctor, 2013). Simiilasyon
oyunu, oyuncularin belirli hedeflere ulasma girisimleri
konusunda bilgi veya beceri kullanimi yoluyla rekabet
ettikleri, degisen derecelerde sansi iceren kesin kurallar
tarafindan yonetilen bir etkinlik olarak tanimlanmaktadir
(Peddle, 2011; Boctor, 2013). Saglik egitiminde kullanimi
giderek yayginlasan simiilasyon oyunlari, bir durumun
kontrol edilebilen bir ortamda yeniden canlandirilarak
O0grencinin dikkatini ¢ekmeyi amacglamakta ve gercek
diinyanin  bir taklidini (Sandford ve
Williamson, 2005; Aytas ve Uysal, 2017). Bir simiilasyon
oyununun gercek ya da gercege yakin bir cerceve, her
oyuncu i¢in oynanacak bir rol veya ulasilacak bir hedef,
oyun icinde oyuncu hareketlerini sinirlayan kurallar,

sunmaktadir

roller ve bir skor tutma sisteminden olusmasi
gerekmektedir (Christopher, 1999; Kaufmann ve Sauve,
2010). Literatiirde simiilasyon oyunlar1 bilgisayara dayali
olan ve olmayan olmak lizere iki gruba ayrilmaktadir.

Bilgisayara dayali simiilasyon oyunlari oyun tabanl,

egitim temelli, modelleme tabanli simiilasyon oyunlarini;
bilgisayara dayali olmayan simiilasyon oyunlar1 role-play
ve egitsel oyunlari
oyunlarindan sosyal, mimari, saglik, miihendislik vb.
bircok alanda siklikla yararlanilmaktadir. Modelleme

icermektedir. Yine simiilasyon

tabanli simiilasyon oyunlarinin miihendislik alaninda;
egitim temelli simiilasyon oyunlarinin saglk, giivenlik,
havacilik gibi alanlarda; role-play simiilasyon oyunlarinin
ise saglik, dil egitimi, sosyal hizmet alanlarinda yaygin
olarak kullanildig: goriilmektedir (Lean ve ark., 2006).

Simiilasyon oyunlar1 6n bilgilendirme, simiilasyon
uygulamasi ve ¢ozliimleme olmak iizere lic asamadan
olusmaktadir (Christopher, 1999; Nehring ve Lashley,
2009; Kaufmann ve Sauve, 2010). On bilgilendirme
asamasinda egitimcinin icerik alanini, simiilasyon
oyununun amaglarini ve oyunda ¢ozlilmesi istenen
problemi belirlemesi gerekmektedir. Ayrica simiilasyon
oyununun uygulamasina yonelik planlamanin yapilmasi
ve 6grencilerin oyunun kurallarini ve oyun sonunda 6diil
olup olmadigini bilmesi 6nemlidir. Simiilasyon oyununun
uygulama asamasinda her o&grencinin esit katilimini
saglamak i¢in zaman ve mekan diizenlenmeli ve
kullanilacak teknolojik araglar degerlendirilmelidir(Lean
ve ark., 2006; Akga ve ark., 2008). Simiilasyon oyununun
¢ozlimleme asamas! ise 6grenenlerin deneyimlerini ve
olarak
degil, ayni zamanda
gereken uygulamalar1 ve

performanslarin1  tartistiklar, sadece tam
gerceklestirdikleri becerileri
kendilerini gelistirmeleri
nedenlerini tartisarak aktif olarak yer aldiklar1 asamadir
(Cantrell, 2008; Bailey, 2011; Dreifuerst, 2012).
Coziimleme asamasi 6grencilerin hatalarinin farkina varip
daha sonraki uygulamalarinda hatalarim diizeltmelerine
olanak  saglamaktadir. Bu nedenle simiilasyon
uygulamalarindan sonra gerceklestirilen yapilandirilmis
¢oziimleme oturumu son derece Onemlidir (Cant ve
Cooper, 2011; Dreifuerst, 2012; INACSL, 2016).

Egitimde simiilasyon oyunlarinin kullanimi 6grencileri
eglenceli ve heyecan verici bir cevrede motive etmek igin
etkili bir yontemdir (Bailey, 2011; Bowers, 2011; Aslan
Akin ve Atic, 2015). Ogrenme ortamlarinda simiilasyon
oyununun kullanimi ile 6grencinin yasayarak égrenmesi,
belirledikleri problemlerin ¢éziimii icin gerekli bilgileri
toplamalar1 ve problemin ¢6ziim asamasinda aktif rol
almalar1 gergeklestirilmektedir (Ak¢a Berk ve ark., 2008;
Kaufmann ve Sauve, 2010; Aslan Akin ve Atici, 2015;
Gomez-Urquizaa ve ark., 2019). Simiilasyon oyunlari
bilissel, duyussal ve psikomotor 6grenmeyi artirarak
kaliciligt saglamakta, O0grenenlerin
performanslarim  gelistirmekte, 06grenciler
isbirligine dayal 6grenmeyi tesvik etmekte ve geleneksel
sinif ortamlarinin tekdiizeliginin asilmasinmi saglayarak
6grenmeyi cazip hale getirmektedir (Boctor, 2013; Chang
ve ark. 2015; Mawhirter ve Garafola, 2016; Strickland ve
Kaylor, 2016). Oyun sirasinda 6grencilerin edindikleri
deneyimler, teori ile uygulama arasindaki boslugu
kapatmay1 ve gercek 6grenmeyi saglamaktadir (Boctor,
2013; Bliemel ve Ali-Hassan, 2014; Strickland ve Kaylor,
2016). Bir egitim stratejisi olarak simiilasyon oyununun

beceri
arasinda
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diger bir yarari da, tek bir etkinlik icinde cesitli konular1
kapsamasidir (Boctor, 2013).

Hemsirelik egitiminde oyunlarin kullaniminin oyuna
dayali
6grenmeyi degerlendirmenin zor olmasi, oyunun etkin bir

etkinliklerin  kurulumunda zaman almasi,

0grenme metodu oldugunun o6gretim elemanlar:
tarafindan diisiiniilmemesi, kullanilan senaryo ve oyun
iceriklerinin  glincellenme  gerekliligi, 0grenenlerin
0grenme stillerine uygun olmamasi gibi dezavantajlari da
bulunmaktadir (Royse ve Newton, 2007; Desphande ve
Huang, 2008; Peddle,2011; Stanley ve Latimer, 2011). En
iyi etkiyi yaratmak icin oyunun dogrudan konuyla ilgili
olmasi, kullanilan dgretim stratejisine entegre edilmesi,
yeterince ilgi cekici olmasi ve gorev gibi hissettirilmemesi
gerekmektedir (Kaufmann ve Sauve, 2010). Tim bu
dezavantajlara ragmen farkli diisiinme ve 0grenme
stillerine sahip 0Ogrencilere ulasmada 6nemli bir arag
olduguna inanilan simiilasyon oyunlarina egitimde farkl
ogretim yontemleri ile birlikte yer verilmesi gerektigi

disiiniilmektedir.

3. Simiilasyon Oyunu: “Klinik”

David Stanley (2011) gelistirilen ve
arastirmacilar tarafindan kullanim izni alinan “Klinik”
isimli simiilasyon oyunu simiile edilmis etkinlikler yoluyla
kontrollii bir ortamda o6grencilerin karar verme ve
elestirel diisiinme gelistirmeyi
amaglamaktadir (Stanley ve Latimer, 2011). Oyunda
ogrencilerden bir grupta en az sekiz (8) kisi olmak iizere

tarafindan

becerilerini

Yoneticisi”
rehberliginde grup icinde her birey icin “Klinik
Lideri/Amiri”, “Sorumlu Hemsire”, “Kidemli Hemsire”,
“Servis Hemsiresi” ve “Skor Hakemi” olmak iizere roller
belirlenir (Sekil 1). Buradaki amag¢ ekip olarak tek bir
amag¢ dogrultusunda ¢alisilmasidir. Oyuna katilan
ogrencilere  etkinlikler = dogrultusunda  amaglar,
beklentiler, roller, sorumluluklar ve gorevleri agiklanir.

gruplara ayrilmasi istenir ve “Oyun

OYUN YONETICISI:

=) * Her biriniz bir klinigin sorumlusu ya da klinikte ¢ahisan
hemsirelersiniz. Kliniginizin basarisi klinik yeterlilik ve hasta
bakim standartlan konulaninda sizin ve ekibinizin verdiginiz
* diyerek oyunu baglatir

kararlara ve biraz da sansa bagh

g OYUN HAKEMI: Her bir gruptan sorumlu bir oyun hakemi

) bulunur. oyun hakemleri simulasyon oyununun uygulama

asamasinda grubun Kararlarna midahalede  bulunmaksizin

- uygulama siiresinee gruba rehberlik eder. Puanlann verilmesinde
-y Oyun Yéneticisi ile birlikte karar verir.

KLINIK LiDERI

= Klinikle ilgili ahnan kararlart oyun hakemine iletir
oL __.‘- SORUMLU HEMSIRE
<> *  Grup igerisinde gérev dagilinuni yapar.
e Her bir ctkinlikte kimin gérev alacagini belirler.
—_— e Klinik iginde alinan kararlan klinik liderine iletir.

.o KIDEMLI HEMSIRE

( N « Sorumlu hemsirenin verdigi kararlar dogrultusunda
belirlenen etkinliklerde gorev alhr,

SERVIS HEMSIRESI

« Sorumlu hemsirenin verdigi kararlar dogrultusunda
belirlenen etkinliklerde gorey alir,

Sekil 1. Oyun kapsaminda yer alan roller.

Oyun yoneticisinin talimati ile baslayan oyunda Oyun
Yoneticisi denetleyici konumda yer alir. Oyun Hakemleri
alaninda uzman egiticiler arasindan segilir ve oyun
sliresince kolaylastirici rolii istlenir. Her bir grupta
becerilerin Oyun Hakemleri tarafindan
gerceklestirilmektedir. Sorumlu Hemsire ve Klinik Amir
birlikte karar verebildigi gibi, en son karar siirecinde
Klinik Amir etkilidir. Her 6grencinin katilimini saglamak
icin oyun siirecinde etkinliklerde “Hicbir etkinlige
katilmayan 6grencilerin bu etkinlikte yer almasi gerekir.”
ifadesi Oyun Yoneticisi tarafindan belirlenen etkinliklerde
Klinik Amire iletilir.

izlemi

Senaryo haline getirilmis bir dizi etkinligin bulundugu
“KLINIK” oyunu, cesitli becerilerin degerlendirildigi dokuz
(9) farklh senaryodan olugsmaktadir. Oyun kapsaminda yer
alan senaryolarda o6grenciler uygun insiilin dozu
ayarlamasi, anatomi bilgisi, klinige yeni baslayan bir
hemsirenin agresif bir hasta yakini ile karsilastiginda basa
¢itkma durumu, bilinci kapali hastaya uygun sekilde agiz
bakimi verme, klinik ekip motivasyonu, Kklinikte yatan
terminal dénemdeki hastanin képegini ziyaret etmesini
istemesi konusunda karar verme, kliniginizde ¢alisan bir
hemsirenin ekiple yasadigi sorun karsisinda yaklasim,
bandaj uygulamasi ve agr1 yonetimi
degerlendirilmektedir (Sekil 2).

konularinda

“IHer biriniz bir klinigin sorumlusu ya da ™~

01’&/‘\ Klinikte galiyan hemsirclersiniz. Kliniginizin
e

bagans klinik yeterlilik ve hasta bakim
»m? standartlar konulaninda sizin ve ckibinizin
& oy verdiginiz kararlara ve biraz da =
~ sansa bagh,.." = i

Pazartesi Sabahi 07.30 - Anatomi Zorlugu - Agiz Bakim - Personel
Motivasyonu — Fang - Klinik Liderligi - Bandaj Uygulamas:

@ 15 DAKIKA

Sekil 2. Oyun tasarimi.

Oyun her bir etkinlik 15 dakika olmak iizere 150 dakika
(2,5 saat) stirmekte ve tiim etkinliklerin gergeklestirilmesi
ile oyun bitmektedir. Céziimleme oturumlar1 oyunun
kullanim amac1 dogrultusunda grup halinde ya da bireysel
olarak planlanabilir. Yapilan ¢alismalar hemsirelik
egitiminde simiilasyon oyunu kullanimi ile bilgilerin
kaliciliginin arttigini, 6grenmenin pekistigini, eglenceli ve
motive edici bir ortamda 6grenmenin desteklendigini ve
ekip calismasinin gergeklestigini ortaya koymaktadir
(Bowers, 2011; Boctor, 2013 ;Strickland ve Kaylor, 2016;
Kinder ve Kurz, 2018; Gémez-Urquizaa ve ark., 2019).
Stanley ve Latimer'in “Klinik” simiilasyon oyununu
kullandiklar1 ¢alismalarinda 6grencilerin ¢ogu oyunu
eglenceli bulduklarini, oyun kapsaminda karar verme
becerileri ve uygulama becerilerinin gelistigini, oyunun
ekip calismasina odaklandigini belirtmistir (Stanley ve
Latimer, 2011).
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4. Sonug¢

Teknolojideki degisim ve gelismelerin giiniimiiz
ogrencilerinin bilgiyi isleme ve diisiinme bigimlerinde
degisiklize neden oldugu bilinmektedir. Yasanan bu
degisimler egitim slireglerinde 6grencilerin dikkatini
cekecek ve onlar1 motive edecek yeni 6gretim
yontemlerinin arayislarina neden olmustur. Uygun
0grenme ortamlarinin diizenlenmesinden sorumlu olan
egiticiler egitimde oyunlar1 kullanarak ortaya ¢ikan bu
ihtiyacin giderilmesinde Kkilit rol iistlenebilir. Bu ihtiyacin
bir sonucu olarak hemsirelik egitiminde uluslararasi
alanda simiilasyon oyunlarinin kullaniminin giderek
arttigl belirtilmektedir. Egitimde simiilasyon oyunlarinin
kullanim1 6grencinin ilgi ve motivasyonunu arttirarak,
ogrenen merkezli 6grenmeyi desteklemesi bakimindan
son derece 6nemlidir. Simiilasyon oyunlar1 kullanilarak
olusturulan 6grenme ortamlar1 6grencilerin akranlari ile
iletisim kurarak bilgi, beceri ve tutum kazanmasini
saglamakta ve edinilen bilgi, beceri ve tutumlarin
gelecekte Kklinikte karsilasilabilecek farkli durumlara
uyarlanmasini desteklemektedir. Bu makalede tanitilan
“Klinik” simiilasyon oyununun hemsirelik
egitiminde farkli 6gretim yontemleri ile entegre bir
sekilde kullanilarak farkli 6grenme stillerine/6grenme
tercihlerine sahip olan 6grenenlerin 6grenme ihtiyaglarini
karsilamada ve 6grenmeyi desteklemede bir arag olacagi
disiiniilmektedir.

isimli

Katki Orani1 Beyam

Her iki yazar makaleye esit oranda katki saglamistir.
Makalenin son hali her iki yazar tarafindan okunmus ve
onaylanmistir.

Catisma Beyani
Yazarlar bu c¢alismada higcbir cikar iliskisi olmadigini
beyan etmektedirler.
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OBEZITEDE AKDENIZ DIiYETININ BAGIRSAK
MiIKROBIYOTASINA ETKISI VE KiLO VERMEYE YANSIMALARI
Alper TOKAY?, Sadiye KIVRAKDAL*, Biisra KAYALARLI?, Aleyna ARTAR?, Sennur GANIMET1
10ndokuz Mayis Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Béliimti, 55139, Samsun, Tiirkiye

Ozet: insan bagirsag tiimiiyle “bagirsak mikrobiyotas1” olarak bilinen ¢ok sayida mikroorganizmay igerisinde barindirir. Trilyonlarca
mikrop insan bagirsaginda yasarken hem kendi aralarinda hem de konakgl ile etkilesiminde bulunarak; kolektif metabolik faaliyetleri
yuritiir, homeostazi saglar ve hastalik sirasinda konakgi iizerinde belirgin bir etki gdsterir. Obezite ve neden oldugu metabolik
bozukluklar, insan bagirsak mikrobiyotas: bilesimi ve islevinde spesifik degisikliklere yol agmaktadir. Bununla birlikte, bagirsak
mikrobiyota bilesiminin obez ve obez olmayan bireyler arasinda ne 6l¢iide farklilik gosterdigine dair geligkili kanitlar vardir. Bagirsak
mikrobiyota kompozisyonu {izerinde yapilan ¢alismalarin sonuglarina gére mikrobiyota ¢esitliligin %57’sinin diyet degisiminden
etkilendigi, sadece %12’lik boliimiiniin genetik farklilik ile iligkili oldugu tespit edilmistir. Saglikli ve obez bireylerdeki bu belirgin
mikrobiyota degisiklikleri, obeziteyi ve iligkili metabolik bozukluklar1 6nlemeyi veya tedavi etmeyi amaclayan terapotik miidahaleler
icin yeni yaklasimlar sunabilmektedir. Yapilan ¢alismalarda Akdeniz tarzi beslenmenin mikrobiyota ile simbiyotik iliski kurdugu
gorilmiistir. Akdeniz diyeti; bagirsak gecirgenligini, endotoksemiyi, proinflamatuvar belirteci azaltmakta, kisa zincirli yag asitlerinin
lretimini artirarak bagirsak sagligini olumlu etkilemesi ile kilo kaybini1 desteklemektedir. Ayrica, bagirsak sagligini olumsuz etkileyen
doymus yag ve hayvansal protein bakimindan fakir, mikrobiyotayi olumlu etkileyen antioksidanlar, fitosteroller, probiyotikler, lif ve tekli
doymamis yaglar bakimindan zengin bir beslenme modelidir. Elde edilen veriler sonucunda Akdeniz diyetinin Lactobacillus,
Bifidobacterium ve Prevotella seviyesinde yiikselme; Clostridium ve Firmicutes seviyelerinde azalma saglayarak obezite, lipit profili ve
inflamasyonu iyilestirdigi goriilmistiir. Bu ¢alismada, obezite ve Akdeniz diyetinin bagirsak mikrobiyotasi lizerine etkisi ile Akdeniz
diyetinin mikrobiyota kompozisyonu degisimiyle kilo vermeye yansimalari tartisilacaktir.

Anahtar kelimeler: Akdeniz diyeti, Bagirsak mikrobiyotasi, Beslenme, Kilo kaybi, Obezite

The Effect of Mediterranean Diet in Obesity on The Intestinal Microbiota and Reflections of Weight Loss

Abstract: The human intestine contains a large number of microorganisms known as “intestinal microbiota”. While trillions of microbes
live in the human intestine, by interacting with each other and with the host; it carries out collective metabolic activities, ensures
homeostasis and exerts a pronounced effect on the host during illness. Obesity itself and metabolic disorders caused by obesity lead to
specific changes in the composition and function of human intestinal microbiota. However, there is conflicting evidence as to how the
gut microbiota composition differs between obese and non-obese individuals. According to the findings obtained from the studies on the
intestinal microbiota composition, it has been determined that 57% of the microbiota diversity is affected by dietary change and only
12% of it is related to genetic difference. This marked microbiota change in healthy and obese individuals may offer new avenues for
therapeutic interventions aimed at preventing or treating obesity and associated metabolic disorders. Studies have shown that the
Mediterranean diet establishes a symbiotic relationship with the microbiota. Mediterranean diet decreases intestinal permeability,
endotoxemia, proinflammatory markers and increases the production of short-chain fatty acid thus it supports weight loss by positively
affecting intestinal healthy. In addition, it is a nutritional model that is poor in saturated fat and animal protein, which negatively affects
intestinal health, and is rich in antioxidants, phytosterols, probiotics, fiber and monounsaturated fats that positively affect the microbiota.
As a result of the data obtained, an increase in the level of Lactobacillus, Bifidobacterium and Prevotella of the Mediterranean diet; it has
been shown to improve obesity, lipid profile and inflammation by reducing Clostridium and Firmicutes levels. In this study, the effects
of obesity and the Mediterranean diet on intestinal microbiota and the effects of the Mediterranean diet on weight loss with changes in
microbiota composition will be discussed.
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1. Giris almas1 gibi cesitli islevlerde goérevli bir organ olarak

Bagirsak mikrobiyotasi, 1000’den fazla bakteri cesidini ~ tanimlanmstir. Mikrobiyota gesitliliginin olusumunda

icermesi, immiin sistemi etkilemesi, sindirimde gérev fiziksel aktivite, genetik, beslenme, yas gibi faktorlerin
BS]J Health Sci / Alper TOKAY ve ark. 333
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belirleyici oldugu diisiiniilmektedir (Ayyildiz ve Yildiran,
2019). Bununla beraber mikrobiyota cesitliligin
%>57’sinin diyet degisimi ile iligkili oldugu sadece %12’lik
bolimiiniin genetik farkhilik ile iliskili oldugu tespit
edilmistir (Ayyildiz ve Yildiran 2019; Demirel ve
Karabudak, 2019). Beslenme aliskanligi ve mikrobiyota
arasindaki bu kolektif ve gii¢lii iliskinin her gegen giin
daha iyi anlasildigy gériilmektedir (Ozdemir ve Demirel,
2017).

Bagirsak mikrobiyal cesitlilik diizeyi saghkli Kkisiler
acisindan zengin iken, obezite ve inflamasyon gibi saglik
sorunlar1 olan Kkisilerde bu cesitliligin daha diisiik oldugu
gozlemlenmistir (Le Chatelier ve ark., 2013). Mikrobiyota
da meydana gelen bu dengesizlik sadece saglik sorunlarini
degil ayni zamanda kiloyu da etkileyebilmektedir (Lyra ve
ark, 2010; Flint, 2011). Obezite olusum nedenleri arasina
son zamanlarda mikrobiyota bilesimindeki olumsuz
degisikliklerin de eklendigi gorilmektedir (Erkul ve
Alphan, 2020).

Akdeniz diyeti (AD), obezitenin 6nlenmesi ve viicudun
tiim fonksiyonlarinin saghkl bir sekilde idame ettirilmesi
icin bilimsel en c¢ok Onerilen diyet
modellerinden birisi olarak gorilmektedir
(Schwingshackl ve ark., 2020). Calismalar, Akdeniz tarzi
beslenmenin mikrobiyota ile simbiyotik iliski kurdugunu

literatiirde

gostermistir (Cotillard ve ark. 2013; De Filippis ve ark,
2016; Nagpal ve ark, 2019; Mitsou ve ark., 2017; Fava ve
ark, 2013). AD, bagirsak gecirgenligini, endotoksemiyi,
proinflamatuvar belirtegleri azaltir, kisa zincirli yag
asitlerinin tretimini artirarak bagirsak sagligini olumlu
yonde etkiler ve kilo kaybim desteklemektedir (Ozsoy,
2019). Bu nedenlerle, obez bireyler basta olmak tizere
kronik hastaliklar1 olan Kkisilerde uygulanabilecegi
bildirilmistir (Esposito ve ark., 2011).

Bu ¢alismada, obezite ve AD’nin bagirsak mikrobiyotasi
lizerine etkisi ve AD'nin mikrobiyota kompozisyonu
degisimiyle agirlik kaybina katkisi tartisilacaktir.

2. Saghkli ve Obez Bireylerin Bagirsak
Mikrobiyotasi

Bagirsak mikrobiyotasi trilyonlarca mikroorganizmanin
konak¢1 ile simbiyotik iliski icinde yasadig1
mikroorganizma toplulugudur. Bagirsak mikroflorasinda
arkeler, viriisler, mantarlar ve bakteriler yer almaktadir.
Bakteriler = mikrobiyotanin  baskin  tiiridir ve
kolonizasyonlar1 intestinal proksimalden distale dogru
artis gostermektedir (Taskirmaz ve ark., 2017; Aksu ve
Aksu, 2020). Saglikli bireylerin bagirsak mikrobiyotasinda
Clostridium, Eubacterium gibi gram pozitif cinsleri
kapsayan Firmucutes; Bacteroides, Provotella gibi gram
negatif kapsayan Bacteroidetes;
Enterobacteriaceae gibi gram negatif tiirleri barindiran
Proteobacteria;  Bifidobacterium kapsayan
Actinobacteria; Verrucomicrobia ve Fusobacteria yer

almaktadir. Bu bakteri kiimelerinin %90’1m1 Firmucutes,

bakterileri

cinsini

Bacteroidetes, Actinobacteria ve Proteobacteria grubu
bakterilerinin olusturdugu bildirilmistir (Aksu ve Aksu,

2020). Belirtilen bakteri topluluklarin  yaninda
metanojenik arkeler, 6zellikle Methanobrevibacter smithii
de mevcuttur (Karlsson ve ark., 2013). Metagenomik
calismalarin verilerinde Methanobrevibacter smithii insan
bagirsagi mikrobiyotasindaki baskin, metanojenik arkeon
tiirleri olarak tanimlanmistir. Angelakis ve ark. (2012)
yaptiklar1 arastirmada, bagirsak mikrobiyotasindaki M.
smithii prevalansini %95,5, Methanosphaera stadtmaniae
prevalansini %29,4 olarak bulmuslardir.

Bagirsak mikrobiyotas1 bilesimleri bebeklik dénemi
(dogum zamani, dogum sekli, beslenme yéntemleri, siitten
kesme donemi) ve antibiyotik kullanimi gibi dis etkenlere
bagl olarak erken yasamda sekillenmektedir (Penders ve
ark. 2006). Bagirsak florasi yetiskinlikte nispeten sabit
kalmasina karsin enterotipler, beden kiitle indeksi (BKi),
egzersiz siklig1, yasam tarzi, kiiltiirel ve diyet aliskanliklari
bireyin florasinda degisiklize neden olabilmektedir. Bu
konuda obez ve ideal BKI araligini koruyan saglikl
bireyler arasinda yapilan c¢alismalarda bagirsak
mikrobiyotasinda belirgin farkliliklar ortaya koyulmustur
(Valsecchi ve ark., 2016). Bununla birlikte, bagirsak
mikrobiyota bilesiminin obez ve obez olmayan insanlar
arasinda ne Olg¢lide farklihik gosterdigine dair celiskili
kanitlar oldugu bildirilmistir (Flint, 2011).  Klinik
arastirmalar sonucunda farkl Firmicutes/Bacteroidetes
(F/B) oranlar1 bulunmustur. Bazi veriler obez bireylerin
bagirsak  mikrobiyotasinda F/B yiiksek
gosterirken bazilar1 da bunun tam tersini gostermistir.
Obezler iizerinde yapilan bir arastirmada, Firmicutes
oraninda anlamh bir fark bulunmazken, daha diisiik
daha yiiksek
Actinobacteria oldugu bulunmustur (Million ve ark,
2013). Tiirkiye Bilimler Akademisi Mikrobiyota ve insan
Saglig1 Sempozyum Raporu ¢alisma verilerine gore, obez

oranini

oranda Bacteroidetes ve oranda

bireylerin mikrobiyotasinda Firmicuteslerin (Clostrodium,
Enterococcus, Ruminococcus)
Bacteroideteslere kiyasla goriilme oraninin daha yiiksek
oldugu gésterilmistir (Demirel, 2017). insan Mikrobiyom
Projesi'nden alinan 6rnekler iizerinde yapilan calismada

Lactobacillus ve

obezite, BKI ile F/B arasinda bir iliski bulunamamistir
(Finucane ve ark, 2014). Benzer sekilde, bagka bir
calismada da BKi ile F/B arasinda anlaml bir iligki tespit
edilmemistir (Million ve ark. 2013). Aksine, baska bir
cahgmada ise F/B oraninin BKi ile birlikte degistigi
gozlemlenmistir. Calismada, F/B oraninin 33 kg/m?
BKI'ye kadar yiikseldigi, 33 kg/m? iistiinde azaldig1 tespit
edilmistir (Haro ve ark., 2016).

Baz1 c¢alismalar
iliskilendirmistir (Thuny ve ark., 2010; Million ve ark,
2012). Calismada L. reuteri yliksek seviyeleri obezite ile B.
animalis, L. paracasei ve L. Plantarum yiiksek seviyeleri
ideal kiloyla iligkilendirilmistir (Million ve ark. 2012).
Yapilan bagka c¢alismalarda ise Laktobasil ile obezite

Lactobacillus turlerini obezite ile

arasinda bir baglanti kurulmamistir (Schwiertz ve ark,,
2010; Tiihonen ark., 2010).
Smithii yogunlugunun obez kisilerde diisiik oldugu
gorilmistir (Schwiertz ve ark, 2010; Million ve ark,
2012). Tim bu veriler Tablo 1'de 6zetlenmistir (Zoetendal

Baz1 ¢alismalarda ise M.
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ve ark., 2006; Angelakis ve ark., 2012; Rosenbaum ve ark.,
2015). Obezite ve neden oldugu metabolik bozukluklar,
insan bagirsak mikrobiyomunun bilesimi ve islevindeki
spesifik degisikliklerle karakterizedir. Calismalar, obez ve
zaylf bireylerin farkli bagirsak florasina sahip oldugunu
gostermektedir. Asir1 kilolu / obez bireyler, diisiik diski
bakteri steatoz ve

cesitliligi, daha belirgin genel

dislipidemi, bozulmus glikoz homeostaz1 ve daha yiiksek
diistik dereceli inflamasyon ile iliskilendirilmistir (Davis,
2016). Sagliklh ve obez bireylerdeki bu belirgin
mikrobiyota degisikliginin, obeziteyi ve iliskili metabolik
bozukluklar1 6nlemeyi veya tedavi etmeyi amaglayan
terapotik miidahaleler icin yeni yollar sunabilecegi ifade
edilmistir (Wang ve ark., 2017).

Tablo 1. Obez ve normal agirliktaki bireylerin bagirsak mikrobiyota kompozisyonlarinin karsilastirilmasi (Angelakis ve

ark, 2012).
ideal Agirliktaki Bireyler Obez Bireyler
(BKi=18,50-24,99 kg/m?) (BKi 230,00 kg/m?)
Bulunma Oranlar1 Artip/Azalma Durumu
Firmucutes -
Enterococcus T
Clostridium T
0, -
Lactobacillus %60-65 (Rosenbaum, ve ark,, 2015) T
%64
Eubacterium T
Feacalibacterium Prausnitzii -
Roseburia -
Staphylococcus -
Actinobacteria ¢
Bifidobacterium %3 (Rosenbaum ve ark., 2015)
Coriobacteriaceae
Bakteriler
Bacteriodetes %23 ¢
Xylamb'c.lcter %20-25 (Rosenbaum ve ark, 2015) i
Bacteroides -
Prevotella -
Proteobacteria T
0, -
Esherichia Coli 0%5-10 (Rosenbaum ve ark., 2015)

) %38 -
Shigella T
Methanobrevibacter - ¢
Akkermansia muciniphilae %1,3 (Zoetendal ve ark., 2006) ¢

BKi= beden kiitle indeksi.

3. Bagirsak Mikrobiyotasinin Obezite ve

Viicut Agirhg: Uzerine Etkisi
Bagirsak mikrobiyotas1 enerji

diizenleyicisi olarak kabul edilmistir (Totan ve ark., 2019).
Mikrobiyotadaki fonksiyonel c¢esitliliin azalmasi ve

homeostazinin  bir

bozulmasi ile olusan disbiyozis, bagirsak gecirgenliginde
artisa ve kisa zincirli yag asidi (KZYA) tiretiminde
degisime neden olmaktadir (Tekin ve ark., 2018). Bagirsak
mikrobiyota kompozisyonundaki bu degisiklikler; daha
fazla enerji emilimi ve ekstraksiyonuna, glukagon benzeri
peptid-1 (GLP-1), peptit YY (PYY) ve leptin gibi

anoreksijenik hormonlarin salgilanmasinda azalmaya ve
buna bagh olarak da toklukta bir azalmaya neden oldugu
bildirilmistir. Bununla birlikte, yag dokusunda yag
depolamasinda artisa neden oldugu, lipopolisakkarit
translokasyonuna ve inflamasyona katkida bulunan
bagirsak bariyerinin gecirgenligini artirdifi ifade
edilmistir (Crovesy ve ark., 2020). Bu disbiyozis durumu
nedeniyle olusan KZYA sentezindeki degisim, metabolik
endotoksemite ve inflamasyonla iliskilendirelerek
obeziteye neden oldugu diisiiniilmektedir (Tekin ve ark.,
2018). Bagirsak mikrobiyotasinin enerji regiilasyonunu,
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besin emilimini ve obeziteyi etkiledigi ayni zamanda viicut
agirhigi kontrolinde o6nemli bir yere sahip oldugu
gosterilmistir (Totan ve ark., 2019).

Bagirsak mikrobiyotasi diyet lifi, protein ve peptitlerin
anaerobik parcalanmasini igeren kolonik fermantasyonu
ile KZYA (propionat, asetat, biitirat) tiretimi yoluyla enerji
metabolizmasina katkida bulundugu ifade edilmistir
(Baothman ve ark., 2016). Gao ve ark. (2009) biitirat diyet
takviyesinin farelerde muhtemelen enerji tiiketimini ve
mitokondri fonksiyonunu artirarak diyetle indiiklenen
insiilin direncini azalttifini gostermistir. Propiyonat ve
asetat ise, obeziteye katkida bulunan artan yag deposu ve
istah ile iliskilendirilmistir (Magne ve ark, 2020).
Schwiertz ve ark. tarafindan yapilan calismada, obez
bireylerin bagirsaklarinda tiretilen KZYA miktarinin zayif

bireylere kiyasla %20 daha fazla oldugu bulunmustur
(Schwiertz ve ark., 2010).

En bol bulunan KZYA tiirleri asetat, propiyonat ve biitirat
oldugu ifade edilmistir. Asetat ve propiyonat cogunlukla
Bacteroidetes filumu tarafindan iretilirken, biitirat
Firmicutes filumu tarafindan tretilmektedir (Sekil 1)
(Chimerel ve ark, 2014). Benzer bir arastirmada
Bacteroideteslerin esas olarak asetat ve propiyonat
urettigini, Firmicutes'in ise daha fazla butirat irettigini
bildirmistir. Obez bireylerde artan F/B orani, bu
deneklerde daha ytiksek bir biitirat ile daha diisiik
propiyonat ve asetat iliretimine neden oldugu rapor
edilmistir. Bu da KZYA’larin anti-obezojenik ve obezojenik
etkileri ile kismen celistigi ifade edilmistir (Magne ve ark,,
2020).

Bagirsak Mikrobiyotasinin Baslica Karbon Kaynaklar:
Sindirilmeyen Gida Bilesenleri
Nisasta,pektin, Seliilloz, Miisilaj, Ksilan, Iniilin, Fruktan

Substratlar

Stirecler

Ara Uriinler

Baslica Son
Uriinler

Siiksinat, Formik Asit....

Anaerobik Fermantasyon

Laktat

Asetat Propiyonat

[iBaslica Propiyonat Ureticileri Olarak Bakteroidetesler
[l Baslica Asetat Ureticileri Olarak Bakteroidetesler ve Firmicutesler

[ Baslica Biitirat Ureticileri Olarak Firmicutesler
-Baghca Laktat Ureticileri Olarak Bifidobacterium, Lactobacillus ve Streptococcus

Sekil 1. Bagirsak mikrobiyotasi ile karbonhidrat fermantasyonunun ana hatlar1 (Angelakis ve ark., 2012).

KZYA'lar, bagirsak epitel hiicrelerinin iki G-protein-bagh
reseptoriinii (GPR 41 ve GPR 43) baglayabilir ve aktive
edebilmektedir. Bu reseptorlerin aktivasyonu, bagirsak
hareketliligini baskilayan ve bagirsak gecisini geciktiren
PYY sekresyonunu indiiklemektedir. Béylece artan besin
alima ve birikmesine 6nemli 6lgiide katkida bulunarak
metabolik bozukluklarin gelisiminde etkili oldugu
bildirilmistir (Erejuwa ve ark., 2014). GPR 41 sinyalinin
kaybi ve PYY'nin serum seviyelerinin azalmasi ile bagirsak
peristaltizminin tesvik edildigi ve bunlarin gidalardan
enerji tedarikini azalttig1 ifade edilmistir (Sekil 2) (Zhi ve
ark., 2019). Ayrica ortaya ¢cikan KZYA’lar; sinyal 2 protein,
karbonhidrata duyarli elaman baglayici protein ve sterol
diizenleyici eleman baglayici transkripsiyon faktér 1'in
mekanizmalar1 ile konakg¢ida hepatik lipojenezi
indiikledigi bildirilmistir (Schwiertz ve ark., 2010).

Mikrobiyotanin viicut agirhg uzerine etki
mekanizmalarindan biri de istah iizerine oldugu
bildirilmistir (Alagozli, 2016). KZYA'larin intestinal

mukozadan serbest yag asidi reseptorii-2 (FFAR-2) ve
serbestyag asidi reseptorii-3 (FFAR-3) araciligiyla; GLP-1,
GLP-2, PYY ve leptin sentezini uyardiklari ifade edilmistir
(Durmaz, 2019; Erkul ve Alphan, 2020). KZYA’lar
tarafindan aktive olan GPR 43’tin ise lipolizin
baskilanmasi ve adipoz hiicre sayisinda artisa neden
oldugu ifade edilmistir (Alagozlii, 2016).

Bir diger faktor ise, obezitede bagirsak epitel hiicresinden
ve yag dokusundan salgilanan ac¢higa bagh yag faktori
(FIAF)'niin baskilanmasidir (Alagézlii, 2016; Demirel ve
Karabudak 2019). FIAF lipoprotein lipaz (LPL) sentezini
baskilayarak yag depolanmasini ve olusumunu o6nledigi
bildirilmistir (Alagozli, 2016). Bagirsak
mikrobiyotasindaki yiiksek gram negatif bakteri (6zellikle
Bacteriodes Thetaiotamicron) seviyelerinin, LPL’nin
etkinligini artirdig1 ve yag dokusunda artisa neden oldugu
gozlemlenmistir (Alagozlii, 2016; Tekin ve ark., 2018).
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noropeptidlerinin profilleri

Glukoneogenesi

Sekil 2. KZYA'larin konak¢i metabolizmasi ve istahi tizerine etkisi (Zhi ve ark., 2019). KZYA= kisa zincirli yag asitleri, GLP-
1= glukagon benzeri peptit-1, PYY= peptit YY3-36, GPR41= G protein reseptorii 41 GPR43= G protein reseptorii 43,
adenozin monofosfat ile aktive edilmis protein kinaz, TCA= trikarboksilik asit.

Bir diger hiicresel enerji kontrol eden adenozin
monofosfat ile aktive edilmis protein kinaz (AMPK)
enziminin baskilanmasinin metabolik streste artma,
trigliserit ve lipogenez artma, yag
oksidasyonunda azalmaya neden oldugu bildirilmistir
(Alagozli, 2016; Durmaz, 2019; Totan ve ark, 2019).
Backhed ve ark. mikrop icermeyen farelerin kas ve
karacigerinde yiiksek diizeyde fosforile = AMPK
sergiledigini géstermislerdir (Backhed ve ark., 2004).

Obezite ve mikrobiyata arasindaki iliskiyi arastiran
calismalar, enerji  metabolizmasinin yam  sira
inflamasyonla da baglantili oldugu bildirilmistir. Bagirsak
mikrobiyotas1  kaynakh  lipopolisakkaritin ~ (LPS)
inflamasyon gelisimi ve metabolik hastaliklarin meydana
gelmesinde anahtar rol oynadig: diisiiniilmektedir (Totan
ve ark, 2019). LPSlerin reseptorii olan CD14le
baglanmasi inflamasyonu tetiklemektedir. Bu
baglanmanin koreseptorii olan Toll Like Reseptor-4,
inflamatuvar yolda niikleer faktor kB 'yi aktive etmektedir
(Sekil 3). Ayrica, LPS'ler pro-inflamatuvar etki gosteren
timor nekroz faktér alfa, interlokin-1, interlokin-6,

sentezinde

interlokin-8 ve interlokin-12 sentezinde artisa da neden
olmaktadir (Erkul ve Alphan, 2020). LPS'de artis
endotoksemi ile iligkilendirilerek adipozitlerde hiperplazi
ve hiperfajiye neden olmaktadir (Alagozlii, 2016; Totan ve
ark, 2019). Obezlerdeki endotoksin seviyelerinin, zayif
bireylere kiyasla %20 daha yiiksek oldugu goriilmiistiir
(Boulangé ve ark. 2016). LPS’lerdeki artis ayni1 zamanda
endokannabinoid sistemin (eCBS) reseptoérlerinden olan
CB1 ve CB2'nin homeostazinin bozulmasinda etkin rol

oynadiklart bildirilmistir. LPS’ler, CB1 ‘de artis sonucu
bagirsak gecirgenligine; CB2’de ise adipoz dokudan
inflamatuar sitokinlerin sentezine neden olmaktadir
(Patterson ve ark., 2016). Obezlerde yag doku ve kolonda
eCBS’nin asir aktif oldugu gosterilmistir (Cani, 2012; Sun
ve Chang, 2014).

Bagirsak bakterilerinin, karacigerde primer
asitlerini sekonder safra asitlerine donistirdigi
bilinmektedir. Bazi safra asitleri bagirsak mikrobiyotasi
tarafindan dekonjuge edilir, bu nedenle bagirsaklarda
hem konjuge dekonjuge
bulunmaktadir (Ugok ve ark., 2010). Safra asitleri, konagin

safra

hem de safra asitleri
lipid homeostazinda gérevli olan Farnesoid X reseptorii
icin ligand rolii oynamasiyla bu reseptdriin artisina sebep
olmaktadir. Bu durumda; yagdan zengin bir diyetin neden
oldugu obezitede, karacigerde trigliserit birikiminin

arttig1 bildirilmistir (Tseng ve Wu, 2019).

4. Mikrobiyota ve Obezite Gelisiminde
AKkdeniz Diyeti

Beslenme farkliliklarinin mikrobiyota iizerindeki etkisi
saghgl olumlu veya olumsuz yonde etkileyebilir.
Beslenmenin farkl diyet modelleri (Bati tarz1 beslenme,
AD vb.), diyet bilesenleri (karbonhidrat, protein, yag, posa
icerikleri), baz1 spesifik besinler (tam tahillar, sebze-
meyveler, kurubaklagiller, balik vb.) ve mikroorganizma
iceren besinler (fermente besinler, probiyotik kaynaklar1)
yoluyla bagirsak mikrobiyotasini etkiledigi bildirilmistir
(Ozdemir ve Demirel, 2017).
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Sekil 3. Lipopolisakkarit aracili inflamasyonun semasi (Zhi ve ark., 2019). LPS= lipopolisakkaritler, TLR4= toll like
reseptor-4, TLR5= toll like reseptor-5, GLP-2= glukagon benzeri peptit-2, TNF-B= tiimér nekroz faktor-f, IL-If=

interlokin-If3, CD14= lipopolisakkaritlerin reseptori.

Diyet ve bagirsak mikrobiyotasi arasindaki iliskiyi
inceleyen calismalarda yag agisindan zengin, kirmizi et ve
rafine karbonhidrat tiikketimi yiiksek; balik, bitki bazh
yiyecekler ve meyve bakimindan fakir bir diyetin bagirsak
mikrobiyotasinda disbiyoz olusturabilecegi gdsterilmistir
(E1 Kaoutari ve ark., 2013). Yagdan gelen enerjiyi % 44 'ten
fazla iceren diyetlerin bagirsak disbiyozuna yol acabildigi
F/B arttirdig gozlemlenirken,
karbonhidratlarin F/B  oramini  distrdigi
bulunmustur (Yang ve ark., 2020). Ayrica, Bat1 diyetinin
yag, et ve seker
tiiketiminin; mukus tabakasinin azalmasina, Helicobacter
Pylori ile Entomoeba Histolytica’nin bagirsakta liremesine
yol actig1 belirtilmistir (Wasielewski ve ark., 2016). Bat1
diyetinin yiiksek miktarda doymus ve trans yag
icermesinden  dolay1
Bakteriyotlarin sayisim artirdifl gosterilmistir (Sekil 4)
(Singh ve ark, 2017). Bati diyetinin aksine diisiik
karbonhidrat alimiyla karakterize Ketojenik diyette,
polisakkarit bagh
Bifidobacteria gibi bagirsak mikrobiyotasi bakterilerinde
azalma gozlenmistir (Paoli ve ark., 2019).

Yang ve arkadaglar1 yaptiklar1 sistematik incelemede,
yeterli karbonhidratlarin sagliga
mikroorganizmalarin ana modiilatérii olusturdugunu
dogrulamislardir (Yang ve ark., 2020). Bitki bazl diyetler
ise Bifidobacterium spp
tiretimindeki artisla degil, ayni zamanda biitirat ve metan
ireten bakteri
diizenlenmesiyle de iliskilendirilmistir (Fava ve ark,

ve oranini

ise

temelini olusturan asir1 kirmizi

anaerobik  mikroflora ve

iceriginin  azalmasina olarak

yararl

sadece ve Lactobacillus

faydah tirlerinin  biiylimesinin

2013). Danimarka’da yapilan bir arastirma, daha yiiksek
meyve ve sebze aliminin, optimal bakteri zenginligini
belirleyen yiiksek sayida bagirsak mikrobiyal geni ile
iliskili oldugunu gostermistir (Cotillard ve ark., 2013).
Mikrobiyal sistemin daha g¢esitli olmasini sagladigi bu
bitkisel kaynakli
beslenme modellerini Vejeteryan diyet cesitleri veya AD

besinlerden oldukca zengin olan

olarak degerlendirilebilecegi ifade edilmistir (Ayyildiz ve
Yildiran, 2019; Tomova ve ark., 2019). Vejetaryen diyetler
calismalar, diyetin bagirsak
mikrobiyotasinda degisikliklere neden olabilecegini iddia

lzerine yapilan bazi

ederken, bazi ¢alismalar 6nemli bir degisiklik olmadigini
desteklemektedir (Ozdemir ve Demirel, 2017). Ancak
posa agisindan zengin ve yiiksek polifenol icerigine sahip
olan AD; vejetaryen,
beslenmeye gore fekal KZYA'y1, Prevotella ve Firmicutes

vegan ve alisilmis omnivor

sayisinl daha fazla artirdign gézlemlenmistir (De Filippis
ve ark, 2016). Nagpal ve ark, AD’ye baglh kalan bireylerde
mikrobiyom cesitliliginin ve Bacteroidetes, Lactobacilli,
Bifidobacteria, Faecalibacterium, Oscillospira, Roseburia,
Ruminococci, Clostridium cluster XIVa sayilarinin arttiging;
Firmicutes ve Proteobacteria sayllarinin ise azaldigini
ifade etmislerdir. Bu durumun KZYA ve bagirsak
homeostazinda artis, bagirsak disbiyozisi, patojenler ve
bagirsak gecirgenliginde ise azalmayla sonuglandigini
bildirmislerdir. Sonug olarak, bagirsak
mikrobiyotasindaki tiim bu degisiklikler oksidatif stres,
inflamasyon ve kronik hastalik riskinde azalma, insiilin
immiin ile

duyarliig fonksiyonlarda

iliskilendirilmistir (Nagpal ve ark., 2019).

ve artis
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Sekil 4. Yaglarin bagirsak mikrobiyotas: iizerine etkileri (Singh ve ark., 2017). *Laktik asit bakterileri arasinda

Lactobacillus ve Streptecoccus bulunmaktadir.

Mitsiu ve ark. daha yiiksek AD skorlarina sahip bireylerin,
diisiik uyum gosterenlere kiyasla Escherichia coli
seviyelerinin daha diisiik; Bifidobacteria/E. coli oraninin,
Candida albicans diizeylerinin ve prevalansinin, asetat
molar oraninin daha yiiksek oldugunu bulmustur (Mitsou
ve ark., 2017).

AD’nin mikrobiyota ile iliskisinin doymus yag yerine tekli
doymamis yag (zeytinyag), yiiksek diizeyde bitkisel gida
(tahillar, meyveler, sebzeler, baklagiller, aga¢ yemisleri ve
tohumlar), kirmizi et ve diger et lriinlerinin nispeten
sinirl kullanimiyla dengelenen, orta diizeyde balik, deniz
triinleri ve siit Uriinleri ve diisiik ila orta diizeyde alkol
(¢ogunlukla kirmiz1 sarap) tiiketiminden kaynakli oldugu
bildirilmistir (De Filippis ve ark., 2016; Klement ve
Pazienza, 2019; Lacatusu ve ark., 2019).

Besinsel olarak AD doymus yaglar ve hayvansal protein
bakimindan  diisiik, antioksidanlar, fitosteroller,
probiyotikler, lif ve tekli doymamis yaglar bakimindan
ylksektir ve yeterli bir omega-6/omega-3 yag asidi
dengesi sergilemektedir (De Filippis ve ark, 2016;
Lacdtusu ve ark. 2019). AD’de sik¢a yer verilen besinler
yoluyla  alinan lifler = mikrobiyotanin fibrolitik
fermentasyonu ile KZYA
doniismekte ve antiinflamatuvar 6zellik gostermektedir
(Ochoa-Reparaz ve Kasper, 2016; Wasielewski ve ark.,
2016). AD’de yer alan besin orilintiisiinlin Lactobacillus,
Bifidobacterium ve
Clostridium’da azalisla obeziteyi,

pargalanarak  kolonda

Prevotella  seviyesindeki artis,
lipit profilini ve
inflamasyonu iyilestirdigi gosterilmistir (Fava ve ark,
2013).

Sekil 5’te AD'nin besin oOriintiisiiniin mikrobiyota
icerigindeki degisikligi gosterilmistir (Zmora ve ark,
2019). AD'nin obeziteden koruyucu etkilerinin oldugu

bilinmektedir (Barbaros ve Kabaran, 2014). Panagiotakos
ve ark. yaptiklari calismada; AD skorunun, bel-kal¢a orani
ve BKI arasinda ters bir iligkisi oldugu gézlenmistir.
Calismada ytiksek AD skoru, obezite (%51) ve abdominal
obezite (%59) olasiiginin daha diisiik oldugu tespit
edilmistir (Panagiotakos, Chrysohoou, Pitsavos ve
Stefanadis, 2006). italya’da obez bireyler (n=23) lizerinde
yapilan c¢alismada, Akdeniz tarzi beslenmenin (%55
karbonhidrat, %25 lipit, %20 protein, 25 gr/giin lif) viicut
agirhiginda ve yag kiitlesinde istatistiksel olarak anlaml
bir azalma sagladig1 rapor edilmistir. Ayrica, AD bagirsak
mikrobiyotasindaki
(Sphingobacteriaceae, Sphingobacterium, Bacteroides spp.,
Prevotella stercorea) ylikselme ve Firmicutes filumunda
(Lachnospiraceae tiyeleri,
Ruminococcus, Meginococcus, Veillonellaceae) azalma
sagladigi  bildirilmistir. Ek olarak, Proteobacteria
filumunda artis gozlenirken, aymi filumdaki Sutterella

Bacteroidetes filumunda

Ruminococcaceae ve

cinsinin miidahaleden sonra azaldigi gosterilmistir
(Pisanu ve ark., 2020). Ispanyol bireyler (n=10.376)
iizerinde yapilan arastirmada ise diisiik AD skoruna (<3
puan) sahip katilhmcilarin ortalama yillik agirliginda en
yiiksek artis oldugu, yiiksek AD skoruna (26 puan) sahip
katilimcilarin ise yillik ortalama diisiik agirlik artisini
oldugu bulunmustur. Calismada AD’ye baghlik, Kkilo
aliminin azalmasiyla 6nemli 6lglide iliskilendirilmistir
(Marranzano ve ark, 2018).
calismalardan olusan bir meta-analizde; 6zellikle enerji
kisitlamasi ve artmis fiziksel aktiviteyle baglantili olarak 6
aydan uzun siire uygulanan AD’nin viicut agirligini
azaltmak i¢in yararl bir arag olabilecegi ifade edilmistir.
Ek olarak AD’nin kilo alimina sebebiyet vermeyecegi de

Randomize kontrolli

eklenmistir (Esposito ve ark., 2011).
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Sekil 5. Akdeniz diyet bilesenlerinin bagirsak mikrobiyotasiyla iliskisi (Zmora ve ark, 2019)

Yiikksek polifenol igerigine sahip olan AD’deki sebze,
meyve ve kirmizi sarap gibi bazi besinlerin viicut agirhigi
ile iligkili oldugu ifade edilmistir (Ersoy ve Giinay, 2010;
Barbaros ve Kabaran, 2014). Yiiksek polifenol (900 mg)
iceren diyetin obez bireyler {izerindeki -etkilerinin
arastirlldigi ¢alismada, polifenol alan grubun plasebo
grubuna gore onemli dl¢lide daha fazla kilo kaybettigi,
abdominal obezite ve kalga ¢evresinde anlamli bir azalma
sagladigl bulunmustur (Cases ve ark.,, 2015). Bir kohort
calismasinda toplam flavonoid alim ile fazla kilo (BKi =25
kg/m?) arasinda ters iliski bulunmustur. Bireysel
flavonoid simiflar1 arasinda sadece flavanonlarin asiri
viicut agirligr ile ters orantili oldugu tespit edilmistir.
birlikte, diyet faktorleri icin ayarlama
diistintldiigiinde (AD’ye baghlik), iligkilerin artik 6nemli
olmadig bildirilmistir. Sonug olarak obeziteyi ele alirken

Bununla

(BKI 230 kg/m2), toplam flavonoid ve flavonol aliminin
yiksek oldugu
ayarlamasindan sonra bile obez olma olasiliginin daha
diistik oldugu rapor edilmistir (Marranzano ve ark., 2018).
Viicut agirhg ile alkol tiiketimi arasindaki baglantinin ¢ok

bireylerin, Kkaristirici  faktorlerin

kompleks oldugu bildirilmistir (Ersoy ve Giinay, 2010).
Kirmiz1 sarabin ana bilesenlerinden resveratroliin obez
hayvanlarin kahverengi yag dokularinda termojenez
gelistirdigi ileri siiriilmesine ragmen, resveratroliin obez
hayvanlarin beyaz yag dokularinda anti-adipojenik ve
anti-inflamatuvar etkileri hakkinda herhangi bir rapor
bulunmamaktadir. Yiiksek yaglh diyet ile beslenen farelere
kiyasla, %0.4 resveratrol takviyeli diyet ile beslenen
fareler, 6nemli olglide daha diisiik viicut agirhgi artisi
(%48), visseral yag yastig1 agirliklar1 (%58), serbest yag
asitleri gosterdigi
bulunmustur (Kim ve ark, 2011). Bu etkilerin enerji
alimindaki azalmadan kaynakl olabilecegi diisiiniilmekle

ve plazma trigliserid seviyeleri

birlikte, Kkirmizi1 saraptaki o6zel bilesenlerin tokluk
mekanizmasini etkileyip etkilemedigi sorusuna heniiz
cevap bulunamamistir (Ersoy ve Giinay, 2010). Ayrica
resveratroliin mikrobiyota iizerine etkilerinde ise kirmizi
sarap polifenolleri tiilketen deneklerde Bacteroides'in
nispi bollugunun arttigi da bildirilmistir (Singh ve ark,
2017).

AD ile meyve, sebze, kuruyemisler ve kurubaklagillerin
tiikketimi posa alimi artmaktadir. AD’nin posa igeriginin
¢cigneme siiresini uzatmasi, doygunlugu artirmasi, mide
bosalmasini  geciktirmesi, kolesistokinin  salinimini
artirmas1 gibi etkileri nedeniyle obeziteden koruyucu
etkisinin bulundugu bildirilmistir (Barbaros ve Kabaran,
2014). Bir ¢alismada, ¢oziiniir diyet lifinin yiiksek yagh
diyet kaynakh obez farelerde viicut agirhgi artisini ve asiri
beyaz yag dokusu birikimini azalttifn gosterilmistir.
Ayrica, kontrollerle karsilastirildiginda ¢oziinebilir diyet
lifi, filum seviyesinde F/B oraninin azalmasina ve
Roseburia cinsinin nispi bollugunun artmasina neden
oldugu bildirilmistir (Wang ve ark, 2018). Asir1 kilolu
veya obezitesi olan 53 yetiskinle 12 haftalik, tek merkezli,
cift kor, plasebo kontrollii bir calismada katilimcilar
rastgele olarak bir bezelye lifi (gofret formunda 15
gr/giin; n=29) veya kontrol (izokalorik gofret miktari;
n=24) grubuna atanmistir. Mikrobiyota, bezelye lifi
grubunda KZYA ireticisi Lachnospira’da bir artis ve
kontrol grubunda azalma dahil olmak iizere iki grupta
farkli sekilde modiile edilmistir. Katilimcilarin viicut
agirhgindaki degisim, Lachnospira bollugundaki degisim
negatif bir korelasyonla iliskilendirilmistir (Mayengbam
ve ark,, 2019). Bagka bir calismada yiiksek yagh diyetin;
dari, misir, yulaf, soya fasulyesi ve mor patates ¢ok ince
ogitiilmis, karistiritlmis ve ardindan sisirilmis karma iri
tahillarin farelerde obezite ve bagirsak mikrobiyotasi
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tizerindeki etkileri arastirilmistir. Sonuclar, karisim iri
taneli tahillarin diyetle alinmasinin viicut agirligi artisini
ve yag birikimini azaltabilecegini, serum lipid diizeylerini
iyilestirebilecegini, inflamasyonu
azaltabilecegini  ve lipojenik  genlerin

sistemik
hepatik
ekspresyonunu azaltabilecegini gdstermistir. Ek olarak,
KZYA seviyeleri ve bagirsak mikrobiyotasinin bilesimi
arastirilmistir. Sonuglar, karisik iri tahillarin KZYA'larin
salinimini tesvik edebilecegini ve bagirsak
mikrobiyotasinin gesitliligini artirabilecegini, géstermistir
(Ji ve ark., 2021). Tiim bulgular incelendiginde, ¢dziliniir
diyet lifinin enerji dengesini iyilestirdigini ve bagirsak
mikrobiyotasinin ¢esitliligini ve faydali bakterilerin
kolonizasyonunu  artirarak  obeziteyi  o6nledigini
gostermektedir (Wang ve ark., 2018).
AD’de yemeklerin yaninda salata yeme aliskanhg da
doygunluk saglamakta ve bu durum, ana yemeklerin
porsiyon miktarinin kiigiilmesine yardim etmektedir.
Bunlara ek olarak sebze yemekleri, kurubaklagiller ve
salataya zeytinyaginin eklenmesi ile lezzetleri artmakta
boylece posa aliminin artmasini saglayarak daha dusiik
enerji alim ile birlikte doygunluk saglamaktadir
(Barbaros ve Kabaran, 2014). Luisi ve ark. (2019) 18 asir1
kilolu/obez (BKI 225 kg/m2) vaka ve 18 normal kilolulu
(BKI 18,5-24,9 kg/m2) kontrol grubuna tipik bir AD (%55-
60 karbonhidrat, cogunlukla kompleks olanlar, %25-30
¢oklu doymamis ve tekli doymamis yaglar, %15-20
proteinler) uygulamistir. Calisma sonunda vaka grubunda
BKi’de énemli bir diisiis (30.2-28.8 kg/m?) gdzlenmistir.
Kontrol grubunda ise BKi’de anlamli bir degisiklik (21.6-
21,7 kg/m?) saptanmamustir. Yiiksek Kkaliteli sizma
zeytinyagl bakimindan zengin AD’nin, asir1 kilolu/obez
kisilerde bagirsak mikrobiyotasindaki oksidatif stres ve
inflamasyon parametrelerini azalttifi, adiponektin, ve
interlokin-10 konsantrasyonunun yani sira, laktik asit
bakterilerinin sayisini arttirdig gosterilmistir.

5. Sonug

Hastalik ve mikrobiyota arasindaki kuvvetli baglantinin
anlasilmasinin ardindan son on yilda mikrobiyota iizerine
yapillan  calismalar hiz = kazanmistir.  Bagirsak
mikrobiyotasinin viicut agirligi tizerinde etkili bir faktor
oldugu giintimiizde daha iyi anlasilmistir. Calismalarin
sonuclar1 arasinda farkhliklar olsa da genel kani
Firmicuteslerin obez bireylerde arttig1, Bacteroideteslerin
ise azaldigr yoniindedir. Bu farkhihklarin bir dizi
mekanizmalar yoluyla obeziteye yol actifi ya da
bagirsak mikrobiyotasini etkiledigi
distiniilmektedir. Bu bilgiler 15181nda, obezite tedavisinde

obezitenin

yer alabilecek bagirsak mikrobiyotasin iyilestirme ve
cesitlendirme yoniindeki miudahalelerin daha iyi
degerlendirilmesi gereklidir.

Mikrobiyal cesitliligin olusumunda etkili bircok faktor
bilinmektedir. Aragtirmalar, diyetin mikrobiyal cesitliligi
arttirmada etkili rol oynadigini ve kolay regiile edilen
faktor oldugunu gostermistir. Obezitede AD’ye uyumun
kilo kaybina yardimci olmasinin yam sira bagirsak
mikrobiyotasina da olumlu etkileri oldugu goriilmektedir.

AD’nin bu olumlu etkisinin doymus yaglar ve hayvansal
protein bakimindan diisiik, antioksidanlar, fitosteroller,
probiyotikler, lif ve tekli doymamis yaglar bakimindan
zengin ve yeterli bir omega-6/omega-3 yag asidi
dengesine sahip olmasindan kaynaklandig1
diisiiniilmektedir.

Ancak, sadece kisinin beslenme tarzi degil ayn1 zamanda
yasl, cinsiyeti, yasadig1 cografya, genetik o6zellikleri,
dogum sekli, beslenme sekli, fiziksel aktivite diizeyi, alkol
ve sigara kullanimi gibi bir¢cok faktoriin de bagirsak
mikrobiyotasini etkileyebilecegi
Gelecekte yapilacak kapsamli ve nitelikli calismalar, AD
dahil farkli diyetlerin bagirsak mikrobiyotas1 ve viicut
agirligina etkilerini daha iyi anlamamiza yardim edebilir.

unutulmamalidir.
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