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Effect of the Pandemic on the
Turnaround Time Intervals in the
Public Health Laboratory

Murat Cihan' ® , Muhammed Fevzi Kilinckaya® ®

'Department of Medical Biochemistry,

Ordu University, Faculty of Medicine, ABSTRACT

Ordu, Turkey Introduction: Turnaround time is one of the most important signs of a laboratory service which many clinicians use to
“Biochemistry Department, Mardin evaluate the quality of the laboratory. Pandemic has enlightened the importance of laboratory medicine in healthcare
Public Health Laboratory, Mardin, organizations. Each step in total testing process can be affected by errors essential in laboratory medicine. Our study aims
Turkey to evaluate the impact of the COVID-19 pandemic on turnaround time.

Material and Methods: We evaluated turnaround time periods of the routine biochemistry, immunoassay, hematology,
hemoglobinopathies, HbATc and blood-typing. In our study, intra-laboratory turnaround time, which is starting from
sample acceptance time to results’ verification time is determined. Defined turnaround time duration for all type of
analytes are 1440 min. Time intervals in study as listed; Group 1 (pre-pandemic stage), Group 2 (pandemic stage), and
Group 3 (post-pandemic stage). Frequency of samples with a TAT exceeded the laboratory’s cutoff time interval was
determined and compared within groups.

Results: The percentage of exceeded turnaround time of all analytes, except blood typing, hematology and HbA1cin the
Group 1are significantly lower than other groups. With regards to comparing Group 2 and Group 3, percentage of exceeded
turnaround times of HbA1c and hematology samples in the Group 3 are found significantly lower than the Group 2

Discussion: Turnaround time can be evaluated as a benchmark of the laboratory performance. Workload of the
laboratories should be taken into consideration is specific situations, like pandemic.
Murat CIHAN

Keywords: Laboratory Quality, Turnaround Time, Pandemic
Muhammed Fevzi KILINCKAYA

Halk Saghgi Laboratuvarinda Test istem Sonug Siire Araliklarina Pandeminin Etkisi
0zET

Girig: Test istem sonug siiresi, laboratuvar kalitesini degerlendirme amacli, cogu klinisyenin kullandigi Gnemli bir
parametredir. Pandemi dénemi, saglik hizmeti organizasyonlarinda laboratuvar tibbinin Gnemini bir kez daha gdstermistir.
Toplam test siirecindeki her bir basamak, laboratuvar tibbinda 6nemli olan hatalardan etkilenebilmektedir. Calismamizin
amaal test istem sonug siiresine COVID-19 pandemisinin etkisini gostermektir.

Materyal ve Metot: Rutin biyokimya, immiinassay, hematoloji, hemoglobinopati degerlendirmesi, HbA1c ve kan
gruplama parametrelerindeki test istem sonug siiresi degerlendirilmistir. Calismamizda, oregin kabul zamani ile
sonuclarin onaylanma siiresi arasindaki fark olarak da bilinen, laboratuvar ici test istem sonug siiresi kullanilmigtir.
Laboratuvanimizda belirlenen test istem sonug siiresi, 1440 dk'dir. Calisma grubundaki zaman araliklan; Grup 1 (Pandemi
oncesi donem), Grup 2 (Pandemi donemi) ve Grup 3 (Pandemi sonrasi donem) olarak gruplandinlmigtir. Laboratuvarin
belirledigi test istem sonug siiresini agan drneklerin sikligi belirlenmis ve gruplar arasi karsilastirmasi yapilmistir.

Correspondence: Muhammed Fevzi Kilinckaya
Biochemistry Department, Mardin Public
Health Laboratory, Mardin, Turkey

Phone: +905067947192

E-mail: mfkilinckaya@gmail.com Sonuglar: Grup 1deki Kan grubu, hematoloji ve HbATc analizleri digindaki diger analizlerdeki test istem sonug siiresini

asan numune sikliklari, diger gruplara gdre daha diisiiktiir. Grup 2 ve Grup 3 karsilagtinldiginda, HbA1c ve hematoloji
orneklerindeki test istem sonug siiresi asma sikligi, Grup 3'de anlamli diizeyde disiiktiir.

Tartisma: Test istem sonug siiresi, laboratuvar performansinin bir belirteci olarak degerlendirilebilir. Laboratuvarlarin i
yiikii, pandemi gibi spesifik durumlarda goz oniinde bulundurulmalidir.
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Turnaround Time in Pandemic

linical laboratories have a classically limited analy-
Ctical and technical quality discussion, focusing on

imprecision and inaccuracy goals (1). At the same
time, clinicians evaluate the “quality of the laboratory” for
rapid, reliable, and efficient service delivered at a low cost
(2). To illustrate this, timeliness is one of the essential fea-
tures prepared for evaluation as one of the crucial quality
steps.

Turnaround time (TAT) is one of the most important signs
of a laboratory service which many clinicians use to eva-
luate the quality of the laboratory (3). The definition of
TAT can be varied by test, priority, or population-based.
According to Lundberg, who assessed the total-testing
cycle, it is necessary to achieve the following steps to per-
form a laboratory test: ordering, collection, identification,
transportation, preparation, analysis, reporting, interpre-
tation, and action (4). Due to the limitations of controlling
all the steps mentioned above, most laboratories evaluate
TAT through their intra-laboratory activities.

Coronavirus disease (COVID-19) is caused by severe acute
respiratory coronavirus type 2 (SARS-CoV-2), firstly repor-
ted in China, and World Health Organization (WHO) decla-
red SARS-CoV-2 a pandemic in March 2020 (5). In Turkey,
the first case was announced on the 11th of March, 2020,
and numerous precautions, including an outdoor mask
mandate, school closures, transportation restrictions, con-
tact tracing, and lockdowns (weekdays and weekends). In
line with the decisions taken by the Presidential Cabinet
Meeting on 21st June 2021, a circular was issued outlining
the start of a gradual normalization period, which started
as of 1st July 2021 (6).

Pandemic has enlightened the importance of laboratory
medicine in healthcare organizations. Each step in the to-
tal testing process can be affected by errors essential in
laboratory medicine. Our study aims to evaluate the im-
pact of the COVID-19 pandemic on the turnaround time
based on pre-pandemic, during a pandemic, and post-
pandemic periods.

MATERIAL AND METHODS

Definition of TAT

In our study, we used intra-laboratory TAT, starting from
the sample acceptance time to the results verification
time.

Study Design

Our study has a retrospective design. In the Mardin
Public Health Laboratory, samples ordered from family
physicians in Mardin are analyzed. Mardin is a city in the
Southeastern Part of Turkey; its population in 2021 was
862757. Samples ordered from the city center of Mardin
are performed within the day shift. However, samples col-
lected from the districts of Mardin are performed within
the night shift. Our laboratory is closed on the weekends.
Our defined TAT duration for all type of analytes are 1440
min (one-day).

We evaluated TAT periods of the routine biochemistry
(Abbott Architect c8000, Abbott, Abbott Park, llinois, USA),
immunoassay (Abbott Architect i2000SR, Abbott, Abbott
Park, llinois, USA), full-blood count (Sysmex XN1000,
Sysmex Corporation, Japan, Sysmex XT1000, Sysmex
Corporation, Japan) hemoglobinopathies (Arkray, ADAMS
HA-8180V, Minnesota, USA), HbA1c (Abbott Architect
c8000, Abbott, Abbott Park, llinois, USA), blood-typing
(Ortho Vision, France)

The laboratory staff was assigned into three groups: a
day shift (08:00-17:00) on workdays (Monday, Tuesday,
Wednesday, Thursday, and Friday) who are responsible for
routine biochemistry, immunoassays, and HbA1c; a day
shift (08:00-17:00) of workdays which are accountable for
hemoglobinopathies, blood-typing, hematology and a
night shift (17:00-24:00) of workdays which are responsib-
le for all types of analyzers.

The Time interval of the study is divided into three groups:
Group 1 (pre-pandemic stage), Group 2 (pandemic stage),
and Group 3 (post-pandemic stage) are stated time inter-
vals from March 2018 to January 2019; from July 2020 to
May 2021 and from July 2021 to May 2022, respectively.

A number of patients found positive for COVID-19 in
Mardin were taken from Mardin Local Health Authority.

The samples were grouped in terms of panel and samp-
le receipt day and time via VENTURA ALIS, the laboratory
information system. Results verification times of samples
were also retrieved from the system. The time interval bet-
ween sample acceptance and result verification was con-
sidered the TAT.

Samples that were rejected and misidentified specimens
were not included in the study. Samples without accep-
tance time were also excluded.

Acabadem Univ. Saglik Bilim. Derg. 2022; 13 (4): 457-461
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Statistical Analysis

Statistical analyses were performed MedCalc® Statistical
Software version 20.009 (MedCalc Software Ltd, Ostend,
Belgium; https://www.medcalc.org; 2021) and GraphPad
Prism version 8.0.0 for Windows, GraphPad Software, San
Diego, California USA, www.graphpad.com”.

After the frequency of samples with a TAT exceeded the
laboratory’s cutoff time interval was determined, the pro-
portion of these samples to all samples of all groups was
compared with a chi-square test. p<0,05 was considered
statistically significant.

The study procedure was based on the Helsinki Declaration
and confirmed by the local ethics board (2022/147).

RESULTS

Mean TAT of all groups are shown in Figure 1.

The number of total samples and number of samples that
exceeded the defined TATs are given in Table 1.

800

600

4004

Mean TAT (min)

200+

HbA1c

Immunoassay

Thalassemia
Rautine Chemistry

Blood Typing

Hematology

Bl Prepandemic Stage
B Pandemic Stage
3 Postpandemic Stage

Figure 1. Mean TAT of All Groups

Table 1. The Number of Total Samples and Number of Samples that Exceeded the Defined TATs

Samples that Exceeded

Total Samples

TAT

Prepandemic Stage 1017 19810

HbA1c Pandemic Stage 1812 24085 <0,001
Postpandemic Stage 2535 39520
Prepandemic Stage 582 62399

Immunoassay Pandemic Stage 4052 72074 <0,001
Postpandemic Stage 4855 88696
Prepandemic Stage 555 14983

Thalassemia Pandemic Stage 1137 15046 <0,001
Postpandemic Stage 1290 16789
Prepandemic Stage 578 53472

Routine Chemistry Pandemic Stage 5946 77759 <0,001
Postpandemic Stage 7089 93686
Prepandemic Stage 1990 28024

Blood Typing Pandemic Stage 670 31001 <0,001
Postpandemic Stage 877 38038
Prepandemic Stage 1166 61829

Hematology Pandemic Stage 1377 78115 <0,001
Postpandemic Stage 1233 95757

* Evaluated by Chi-Square Test

Aabadem Univ. Saglik Bilim. Derg. 2022; 13 (4): 457-461
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According to Table 1,

The percentage of exceeded TAT of HbA1c samples in the
pre-pandemic stage are found significantly lower than
pandemic and post-pandemic stages (p<0,001).

The percentage of exceeded TAT of immunoassay samples
in the pre-pandemic stage are found significantly lower
than pandemic and post-pandemic stages (p<0,001).

The percentage of exceeded TAT of thalassemia samples
in the pre-pandemic stage are found significantly lower
than pandemic and post-pandemic stages (p<0,001).

The percentage of exceeded TAT of routine chemistry
samples in the pre-pandemic stage are found signifi-
cantly lower than pandemic and post-pandemic stages
(p<0,001).

The percentage of exceeded TAT of blood typing samples
in the pre-pandemic stage are found significantly higher
than pandemic and post-pandemic stages (p<0,001).

The percentage of exceeded TAT of hematology samples
in the post-pandemic stage are found significantly lower
than pandemic and pre-pandemic stages (p<0,001).

The percentage of exceeded TAT of HbA1c samples in the
post-pandemic stage are found significantly lower than
pandemic stage (p<0,001).

The percentage of exceeded TAT of hematology samples
in the post-pandemic stage are found significantly lower
than pandemic stage (p<0,001).

There is no difference between the percentage of excee-
ded TAT of immunoassay samples between pandemic and
post-pandemic stage (p:0,19).

There is no difference between the percentage of excee-
ded TAT of thalassemia samples between pandemic and
post-pandemic stage (p:0,67).

There is no difference between the percentage of excee-
ded TAT of routine chemistry samples between pandemic
and post-pandemic stage (p:0,39).

There is no difference between the percentage of excee-
ded TAT of blood typing samples between pandemic and
post-pandemic stage (p:0,20).

Comparisons of the proportion of the samples which are
exceeded the TAT among groups are shown in Figure 2.

Comparison of the COVID-19 cases and percentage of
samples that exceeded TAT are shown in Figure 3.

Bl Prepandemic Stage
Em Pandemic Stage
3 Postpandemic Stage

% of Exceeded TAT

HbA1c
Thalassemia
Blood Typing

Hematology

>
@
@
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Figure 2. Comparisons of the Proportion of the Samples which are
Exceeded the TAT Among Groups

% of COVID-19 Cases
- HbAlc

Immunoassay

Thalassemia

Routine Chemistry

Blood Typing

% of Exceeded TAT

— Hematology

Months

Figure 3. Comparison of the COVID-19 Cases and Percentage of
Samples that Exceeded TAT

DISCUSSION

TAT still looks as an important parameter for evaluating
the quality of the laboratory. Definition of TAT may vary.
It can be related with the type of laboratory (emergency,
central and/or public health), the population served (7).
In Turkey, samples that ordered from family health medi-
cine clinics are evaluated. As it mentioned, preanalytical
stage is the most common problems that affected on pro-
longed TAT (8). Preanalytical errors are also hard to solve
in the public health laboratory for some reasons such as
transportation among suburbs, ineffective centrifugation
etc.

Our study has two hypotheses. First hypothesis is there
was no significant difference in percentage of samples
with exceeded-TAT in prepandemic, pandemic and post-
pandemic stage.
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As it shown in Table 1, percentage of samples with
exceeded-TAT in pre-pandemic stage was significantly lo-
wer than pandemic and post-pandemic stage. Difference
in number of samples may be the possible explanation
for this result. There was growing number of samples in
pandemic and post-pandemic stage, compared to pre-
pandemic stage.

Second hypothesis is there was a significant difference in
percentage of samples with exceeded-TAT in pandemic
and postpandemic stage.

However, in our study, there were no differences between
the percentage of exceeded TAT in pandemic and post-
pandemic stage for routine biochemistry, thalassemia,
blood typing. As mentioned before, samples from family
health clinics are performed in the public health labora-
tory. Therefore, this may be reason for this result.

In the literature, there are some reports which are evalu-
ated TAT in laboratories. However, these articles are inte-
rested in emergency laboratories, especially (9, 10). Beca-
use of the differences among the laboratories, it is hard to
compare the TAT's of the laboratories.

The COVID-19 pandemic has been affected all parts of the
world and also still behave as a threat for both laboratori-
es and health care systems. Because of the high number
of COVID-19 cases, laboratory staff’s workload had been
higher, therefore test process and also TAT is prone to the
errors the high workload of the laboratory staff, and the
enhanced pressure, the laboratory test process is sensitive
to errors (11).

In the literature, there are some articles which evaluate for
the affect of pandemic on the total testing process (12,
13). However, our study is the first to evaluate the impact
of the pandemic on the turn around time at a public he-
alth laboratory in Turkey. However, testing for COVID-19
in our city did not performed by our laboratory; as a re-
sult of this, our study did not evaluate the possible higher
workload of our laboratory and staff. This is the main di-
sadvantage of our study. Further studies may be helpful
to enlighten this issue.

As a result, TAT can be evaluated as a benchmark of the
laboratory performance. Workload of the laboratories
should be taken into consideration is specific situations,
like pandemic.
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ABSTRACT

Purpose: Hypoxic-ischemic brain injury (HIBI) can cause coma.Several factors may affect the outcome after
HIBI and prediction of the prognosis is challenging in clinical practice.Magnetic Resonance Imaging (MRI) and
Electroencephalography (EEG) are two reliable tools to predict the possible outcome after brain damage.We aimed to
test the utility of MRI and EEG in predicting the outcome by exploring specific lesion and electrophysiological patterns.

Method: Patients admitted to the intensive care unit (ICU) due to hypoxic-ischemic brain injury between January 2017
and March 2020 were retrospectively reviewed.Patients over 18 years of age with a history of cardiac arrest or respiratory
problems leading to hypoxic-ischemic brain injury were included in the study. Glasgow Coma Score (GCS) was used as a
clinical measure for the level of consciousness.All patients had a Glasgow Coma Score (GCS) of <8 and had both MRI and
EEG investigations.Patients were classified as having Poor OQutcome (PO) and Good Outcome (GO).Poor outcome defines
either death or lack of recovery in consciousness (GCS<8).MRI findings that could lead to a coma state were classified as
“MRI-positive’, otherwise were classified as “MRI-negative”. Modified Hockaday Scale was used for grading of EEG.

Results: Nineteen patients with HIBI were included. In the MRI-positive group, 87.5% of the patients had poor outcome
whereas the remaining 12.5% had good outcome. In the MRI-negative group, 45.5% of the patients had poor outcome
whereas the remaining 54.5% had good outcome. According to the Modified Hockaday EEG Grading System, 91% of the
patients with a score of Grade 4 and above had poor outcome whereas only the remaining 9% had good outcome.

Conclusion: Although MRI s a valuable clinical marker, EEG seems to be more reliable for predicting prognosis in HIBI.The
modified Hockaday scale can be useful for determining the cut-off points for the prediction of poor prognosis.

Keywords: Hypoxia-Ischemia, Brain, coma, magnetic resonance imaging, electroencephalography, prognostic factors

Hipoksik-iskemik Beyin Hasarinda Kotii Prognozun Elektroenseflaogram ve Néro-goriintiileme Belirteleri
0zET

Amag:Hipoksik-iskemik beyin hasar komaya neden olabilir. Cesitli faktorler bu hasar sonrasi prognozu etkilemekte olup;
prognozu tahmin etmek klinisyeni zorlayan bir siirectir. Manyetik Rezonans Gériintiileme (MRG) ve Elektroensefalogram
(EEG), beyin hasan sonrasinda olasi prognozu tahmin etmede kullanilan iki giivenilir yontemdir. Calismamizda MRG ve
EEG yontemlerinde spesifik lezyon ve elektrofizyolojik paternleri arastirarak prognoz tahminlerini test etmeyi amagladik.

Yontem: Ocak 2017 ile Mart 2020 tarihleri arasinda hipoksik beyin hasari sebebiile yogun bakim Ginitesinde (YBU) izlenmis
olan hastalar retrospektif olarak taranmistir. 18 yas iizeri, kardiak arrest veya solunumsal problemler sebebi ile hipoksik
iskemik beyin hasari gelisen hastalar alismaya dahil edilmistir. Glasgow Koma Skalasi (GKS) biling durumu icin kullanilmig
olup, calismaya dahil edilen tiim hastalarda GKS<8dir ve her hastanin MRG ve EEG'lan mevcuttur. Hastalar kotii ve iyi
prognozlu olarak iki gruba ayrilmistir. Kotii prognoz 6liim veya suurun toparlamamasini (GKS<8) tanimlamaktadir. Koma
tablosunu agiklayacak MRG bulgulan olanlar “MR-pozitif’, olmayanlar “MR-negatif” olarak siniflandinimislardir. EEG
siniflamasi modifiye Hockaday dlcegine gore yapilmistir.

Sonug: Toplamda on dokuz hasta calismaya dahil edilmis olup; MR-pozitif grupta hastalarin %87.5'1 kétii prognoz
gosterirken sadece %12.5'i iyi prognoz gdstermistir. MR-negatif grupta ise hastalarin %45.5' kétii prognoz gosterirken
%54.5'1 iyi prognoz gostermistir. EEG siniflamasi Modifiye Hockaday dlcedine gdre 4 ve iizeri olan hastalarin %91’ kotii
prognoz gosterirken sadece %9 hastada iyi prognoz gozlenmistir.

Yorum: Pozitif MRG bulgulan EEG kadar hassasiyete sahip olmayip; EEG daha kesin prognoz tahmin etmede yardimai
olmaktadir. Hockaday dlcedi, kotii prognoz tahmininde egik degerleri belirlemede yararli goziikmektedir.

Anahtar Kelimeler: Hipoksik-iskemi, Beyin, koma, manyetik rezonans gdriintiileme, elektroensefalografi, prognostic
faktorler
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Markers of Poor Prognosis in HIBI

evere brain damage caused by lesions to the bra-

instem reticular formation, large hemispheric areas,

or widespread bilateral hemispheric areas may cau-
se coma. Coma is a state of consciousness characterized
by continuous absence of eye-opening (unawakefullnes),
and any spontaneous or stimulus-induced arousal or vo-
luntary behavioral responses (unresponsiveness) (1).

Hypoxic-ischemic brain injury (HIBI) is one of the most
common causes of coma. Hypoxia may lead to brain da-
mage due to a reduction of oxygen supply or utilization.
Low oxygen pressure and low hemoglobin levels are fre-
guent causes of hypoxia. On the other hand, ischemia is
caused by a reduction of blood flow which may lead to
both decreased oxygen delivery and tissue damage (2,3).
Cardiac arrest and respiratory failure may lead to HIBI (4).
Patients with a prolonged stay at the intensive care unit
(ICU) may require additional interventional and surgical
procedures such as central venous catheterization and
tracheostomy. Both procedures are essential for the conti-
nuation of hemodynamic, metabolic, and respiratory sup-
port. However, these procedures may lead to significant
complications including emphysema, infection, bleeding,
hematoma, tracheal injury, trachea esophageal fistula,
pneumothorax, arrhythmias, cardiac arrest, arterio-veno-
us fistula, embolism, etc (5,6).

Several factors may affect the outcome after HIBI inclu-
ding the duration and the severity of hypoxemia, accom-
panying small vessel diseases, and cerebral vascular dise-
ases (2). Nevertheless, predicting the prognosis of coma
caused by hypoxic-ischemic brain injury (HIBI) is extre-
mely challenging in neurological intensive care practice.
Predicting the prognosis of comatose patients is vital for
the clinician before critical decisions are made in the ma-
nagement of HIBI. Magnetic Resonance Imaging (MRI)
and Electroencephalography (EEG) are two reliable tools
for investigating the magnitude of brain damage and pre-
dicting the probable prognosis. Recent studies showed
promising results for the utility of MRI and EEG in predic-
ting the prognosis of patients with HIBI (7-10).

MRI provides information about the localization (i.e. fo-
cal or diffuse) and the nature (i.e. hypoxic, ischemic, or
hemorrhagic) of the brain lesions. Diffusion-Weighted
Imaging (DWI) and apparent diffusion coefficient (ADC)
are two MRI modalities that provide information about
the hemodynamic changes and neuronal damage even
in the early stages of HIBI. T2 weighted and fluid-attenu-
ated inversion recovery (FLAIR ) sequences are expected

to be normal in the early stages of acute ischemia (2). DWI
is used to get a more accurate result in the detection of
acute ischemic lesions, which are seen in stroke and HIBI
patients within 6 hours. Moreover, it is superior to compu-
terized tomography and conventional MRI (11). ADC inc-
reases the precision in the estimation of disease severity
(12,13). However the sensitivity and specificity of DWI in
post-cardiac arrest patients are inconsistent between stu-
dies (14-17).

EEG detects the natural electrical activity of the brain and
it is widely used to assess the level of consciousness and
to predict the prognosis after HIBI (18,19). In the early
period after hypoxic damage, EEG may show electrical si-
lence while the patient is in a deep coma which may be
followed by a gradual evolution of spesific rhythms reflec-
ting neuronal functionality. It should be keptin mind that
confounders such as sepsis, medications, and metabolic
derangements may have influence on EEG (2). Continuous
patterns of EEG such as normal or diffusely slowed
rhythms were found to be predictors of good outcome;
whereas suppression and burst-suppression patterns
were found to be highly specific for poor prognosis. On
the other hand, the sensitivity of these EEG parameters
was low (20-22). Therefore, using EEG may increase the
specificity in predicting outcomes in HIBI-related coma-
tose patients, however additional modalities such as ADC
and DWI imaging are necessary to increase the sensitivity.

In this study, we aimed to test the utility of MRl and EEG in
predicting the outcome of patients with HIBI. Therefore,
we will explore specific lesion and electrophysiological
patterns that may guide clinicians in the prediction of
prognosis in HIBI.

METHOD

In this study, medical reports of the patients admitted to
the intensive care unit (ICU) and referred to the neurology
clinic because of suspected hypoxic-ischemic brain injury
between January 2017 and March 2020 were reviewed,
retrospectively. Patients over 18 years of age with a his-
tory of cardiac arrest or respiratory problems leading to
hypoxic-ischemic brain injury were included in the study.
Glasgow Coma Score (GCS) was used as a practical mea-
sure for the level of consciousness which ranges between
3 (deep coma) and 15 (full consciousness). Patients rece-
ive scores for an eye-opening response as an indicator of
wakefulness (1-4), for a verbal response as an indicator of
language comprehension and orientation (1-5), and for
motor response to a verbal command or painful stimuli
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(1-6) (23). All patients included in our study were with a
Glasgow Coma Score (GCS) of <8.

All patients had both MRI and EEG investigations comple-
ted and consulted by a neurology specialist during their
admission to the ICU and were classified into two groups;
Poor Outcome (PO) and Good Outcome (GO). Poor outco-
me defines either death or lack of recovery in conscious-
ness. A cut-off value of 8 or above for GCS was used as an
indicator of recovery of consciousness as those patients
are more likely to be extubated and discharged from ICU.
Two patients were transferred to other ICU units without
reaching a Glasgow Coma Score of 8, and they were ac-
cepted as having a poor outcome.

MRI sequences were obtained using a Siemens 3T (Skyra,
head coil 32 channel) scanner. Diffusion-weighted ima-
ging (DWI), apparent diffusion coefficient (ADC) maps, and
perfusion-weighted imaging were used to detect signal
changes associated with acute ischemic changes and/or
hypoxia. High-intensity signals on DWI and low-intensity
signals on ADC sequences in the acute phase have been
described as signal changes associated with hypoxic brain
damage (24). Changes due to hypoperfusion were detec-
ted by arterial spin labeling (ASL) MR perfusion sequence.
Ascending reticular activating system (ARAS) connects
thalamic and subthalamic nuclei to the reticular interme-
diary grey substance of the spinal cord. Bilateral damage
of ARAS leads to alteration of consciousness, even with
very small lesions. Damage to the brainstem also can lead
to coma (25). Patients having MRI findings in these sequ-
ences that could lead to a coma state by disturbing ARAS
were classified as “MRI-positive”, otherwise were classified
as “MRI-negative”. Please see Figure 1 for representative
MRI findings in the MRI-positive group.

Figure 1: MRI IMAGES
a) Diffuse hypoxia, hyperintense in the DWI (left) and hypointense in the

ADC (right) sequence (white arrows)

Figure 1: MRI IMAGES

b) Ischemic findings at anterior and posterior watershed zones and
basal ganglia; hyperintense in the DWI (left) and hypointense in the ADC
(right) sequence (White arrows)

EEG was recorded using a Neurosoft Neuron-Spectrum-4/
P® 21 channel EEG System. All EEG recordings were ob-
tained at least 24 hours after cessation of any sedation.
Silver and silver chloride (Ag/AgCl) electrodes were used
and placed according to the international 10-20 system
(26). The duration of EEG recordings ranged between 20
to 30 minutes. The EEGs were analysed in Double banana
montage with a high frequency filter setting of 35 Hz and
low frequency filter setting of 0.5 Hz and sweep speed set
at 30 mm/s.

All the EEGs were reviewed by two experienced ne-
urologists M.S and M.ET. using a Neurosoft Neuron-
Spectrum-4/P® software. Modified Hockaday Scale was
used for grading of EEG (27,28). According to this grading
system Grade 1 defines dominant alpha activity, with or
without theta or delta activity; Grade 2 defines domi-
nant theta or delta rhythm, with detectable alpha activity;
Grade 3 defines dominant theta or delta rhythm without
any detectable alpha activity; Grade 4a defines low vol-
tage delta activity with the possibility of short interval
isoelectric intervals; Grade 4b defines monomorphic and
nonreactant alpha activity; Grade 4c defines periodic ge-
neralized activity with a very low background voltage; and
Grade 5 defines flat to isoelectric voltage (Table 1). Any
epileptiform activity was also noted. Finally, EEG readers
were blind to the clinical outcome. Please see Figure 2 for
representative EEG findings used for Modified Hockaday
Grading system.
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Table 1: Modified Hockaday Grading Scale

Figure 2: EEG images
b) Grade 2: Dominant theta or delta rhythm, with detectable alpha
activity

T in e

Figure 2: EEG images
¢) Grade 3: Dominant theta or delta rhythm without any detectable
alpha activity

Figure 2: EEG images
d) Grade 4(a): Low voltage delta activity

Figure 2: EEG images
e) Grade 5: Flat to isoelectric voltage

Grade | Description
1 Dominant rhythm is alpha with or without theta or delta
rhythm activity
2 Dominant rhythm is theta and/or delta with detectable
alpha rhythm
w 3 Dominant rhythm is theta and/or delta without detectable
i b R D £y alpha rhythm
Figure 2: EEG images 4a Low voltage delta rhythm activity. There may be short
a) Grade 1: Dominant alpha activity, with or without theta or delta periods of isoelectric activity
activity ab Dominant rhythm is monomorphic and non- reactive alpha
- activity
ac Periodic generalized activity on low voltage background
rhythm.
5 Isoelectric activity
B RESULTS

Nineteen patients (8 female and 11 male) were evalu-
ated with a mean age of 72+10 years (56-90 years). The
mean ages of female and male groups were equivalent
(71.37+8.6 years for the female group and 72.81+10.7 ye-
ars for the male group) (p=0.75). Cardiac arrest was the re-
ason for admission to ICU in 4 patients and the remaining
patients were admitted due to respiratory distress caused
by several etiologies such as pneumonia, exacerbation of
bronchitis, and sepsis. Sixteen patients were intubated on
the admission day, two of them were intubated on the 4th
and one of the patients was intubated on the 6th day of
admission. The mean intubation-extubation period of the
patients who recovered was 14,6+13,41 days (5-44 days).
MRI scans were obtained between 1st to the 27th days of
admission (Mean 6,89+6,31 days).

The MRI-negative group consisted of 11 patients who
had no detectable perfusion abnormalities or hypoxic
damage. The admission-to-brain scan period in the MRI-
negative group ranged from 1 to 13 days (Mean 6,25+4,89
days).

On the other hand, 8 patients were grouped as MRI-
positive. Two patients had a hypoxic brain injury, waters-
hed hypoperfusion was detected in five patients, and
one patient had both hypoxic brain injury and waters-
hed hypoperfusion. Admission-to-brain scan period in
the MRI-positive group ranged from 1 to 27 days (Mean
7,36+7,37 days). Admission-to-brain scan period did not
differ between MRI-negative and MRI-positive groups
(p=0,93).
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In the poor-outcome (PO) group, the admission-to-
brain scan period ranged between 1 to 12 days (Mean
5,28+9,4 days) in patients with positive MRI, whereas the
admission-to-brain scan period ranged between 1 to 27
days (Mean 9,4 + 10,73 days) in patients with negative
MRI. MRI-positive and MRI-negative subgroups of the PO
group did not differ significantly in the admission-to-brain
scan period (p=0,68). Table 2 shows the demographic and
clinical characteristics of each patient.

The admission-to-EEG period ranged from 1 to 28 days of
admission (Mean 7,21+6,85). EEGs were graded according
to the modified Hockaday scale and more than 50% of the
patients had a grade of at least 4 (Table 3).

Only 36.8% of the patients with a Glasgow score of >8
showed good prognosis and were discharged from ICU.
In the MRI-positive group (with hypoxia or hypoperfusi-
on), 87.5% of the patients had poor outcome whereas the
remaining 12.5% had good outcome. In the MRI-negative
group, 45.5% of the patients had poor outcome whereas
the remaining 54.5% had good outcome. Table 4 shows
the sensitivity and specificity of positive MRI and EEG
findings.

Table 3: EEG grades and clinical outcome

Grade N of patients Outcome
1 1 Good (1)
2 3 Good (2) Poor (1)
3 4 Good (3) Poor (1)
4a 3 Poor (3)
4b 0 N/A
4c 1 Poor (1)
5 7 Good (1) Poor (6)

Table 4: The sensitivity and specificity of the MRI and EEG findings.

:‘;::: %‘::f Sensitivity | Specificity
Diagnostic Procedure (C195%) (C195%)
come | come
(%) (%)
MRI- Positive(regardless 875 125 58,3 85,71
of EEG) ’ ’ (0.28-0.83) | (0.42-0.99)
EEG grade 3,4 or 5 91,66 42.85
(regardless of MRI) 733 266 (0.59-0.99) | (0.11-0.79)
EEG grade 4 or 5 91 9 83,3 85,71
(regardless of MRI) (0.50-0.97) | (0.42-0.99)
MRI-positive with EEG 100 0 50 100
grade 3,4or5 (0.22-0.77) (0.56-1)
MRI-positive with EEG 100 0 50 100
grade4or5 (0.22-0.77) (0.56-1)

Table 2:Demographic and clinical characteristics of HIBI patients.

patient Age HIBI Admissio.n-to- Admissifm- MRI Admission- EEG
No Gender (years) Etiology Intubation to-Brain Ending to-EEG Grade Outcome
(days) Scan (days) (days)
1 Male 70 Respiratory distress 1 6 Negative 7 2 Good
2 Female 56 Cardiac arrest 1 1 Negative 2 3 Good
3 Male 61 Cardiac arrest 1 1 Positive 2 5 Poor
4 Male 71 Cardiac arrest 1 2 Positive 5 5 Poor
5 Female 79 Respiratory distress 6 6 Negative 1 3 Good
6 Male 90 Cardiac arrest 1 2 Positive 1 5 Poor
7 Male 68 Respiratory distress 1 3 Positive 13 5 Poor
8 Female 80 Respiratory distress 1 4 Negative 4 5 Good
9 Male 79 Cardiac arrest 1 12 Negative 17 5 Poor
10 Female 78 Cardiac arrest 1 1 Negative 1 4a Poor
11 Female 63 Respiratory distress 1 27 Negative 28 4a Poor
12 Female 73 Cardiac arrest 1 7 Positive 10 4c Poor
13 Male 61 Respiratory distress 1 2 Negative 4 5 Poor
14 Female 67 Respiratory distress 1 2 Negative 2 3 Good
15 Female 75 Respiratory distress 4 10 Positive 8 4a Poor
16 Male 63 Respiratory distress 1 5 Negative 5 2 Good
17 Male 84 Cardiac arrest 1 5 Negative 4 3 Poor
18 Male 88 Respiratory distress 4 12 Positive 12 2 Poor
19 Male 66 Respiratory distress 1 13 Positive 11 1 Good

Aabadem Univ. Saglik Bilim. Derg. 2022; 13 (4): 462-469

466



Markers of Poor Prognosis in HIBI

DISCUSSION

In this study, we aimed to test the utility of EEG and MRI
in predicting the prognosis of HIBI patients. Since the DWI
modality is sensitive to cortical changes after hypoxemia,
MRI can provide valuable information about the progno-
sis in HIBI (29-31). Grey matter in the brain is much more
vulnerable to ischemia and hypoxia because it is meta-
bolically more active than white matter. It requires high
amounts of oxygen and glucose supply for its large num-
ber of synapses. Glutamate excitotoxicity caused by HIBI
also gives severe damage to grey matter since it conta-
ins most of the dendrites where postsynaptic glutamate
receptors are located. Basal ganglia, thalamus, cerebral
cortex, cerebellum, and hippocampus are the most frequ-
ently affected sites due to hypoxia (2,14,15,32-36).

MRI findings may change as the time passes after the on-
set of HIBI. The sequence of these changes was charac-
terized as brain swelling, cortical laminar necrosis, hype-
rintense signal in the basal ganglia, delayed white matter
degeneration, and atrophy (37). However it is recently
shown that different patterns of MRI findings can be seen
at varying intervals. Due to this variability, a uniform sequ-
ence of MRI change after HIBI is unlikely (2). Poor progno-
sis is associated with early abnormal findings in DWI and
the use of ADC increases the precision of poor outcome if
a severe reduction in the whole brain is evident (2,19,29).

A recent meta-analysis on the prediction of outcome by
using MRI scans showed a range of the sensitivity as 59%
t0 62% (95% Cl); and a range of specificity as 94% to 96%
(95% Cl). This heterogeneity in the sensitivity and speci-
ficity was considered to be associated with the timing of
the MRI scan after hypoxemia and the inconsistencies in
the MRI criteria which were accepted as positive indica-
tors (38).

In the current study, patients were classified as MRI-
positive if the DWI and the ADC modalities showed fin-
dings of hypoxic injury and/or the perfusion-weighted
imaging showed hypoperfusion which could lead to a
coma state based on the size and location of lesions. The
sensitivity and specificity of positive MRl in our study were
58.3% (95% Cl 0.28-0.83) and 85.71% (95% Cl 0.42-0.99),
respectively. Although the sample size of the present
study is small; the sensitivity of MRI was between the ran-
ges reported in the previous studies.

The timing of the MRI scan after the onset of hypoxia may
affect the appearance of typical signs. Therefore, we also

calculated the admission-to-brain scan period (days) and
there was no statistical significance between the timing of
the pathological and normal MRI scans. We also calcula-
ted the admission-to-brain scan period (days) in patients
with poor prognosis with pathological versus normal MRI
findings and no significant difference was detected.

EEG is another tool that can be used to assess the level of
consciousness and to help clinicians predict the progno-
sis in comatose patients. Several EEG patterns have been
associated with poor prognosis such as suppression or
suppression-burst pattern, unresponsive rhythms, and
periodic patterns including periodic lateralized, bilateral,
or synchronous epileptiform activities (10). It was repor-
ted that periodic patterns and EEG grades 4 and 5 accor-
ding to the modified Hockaday Scale are significantly
associated with poor outcomes (2). In a recent study, the
sensitivity of EEG was found to be highest within 24 hours
of the event, and data obtained from 5 centers revealed
that the average sensitivity and specificity of poor outco-
mes were 0.47 (C1 95% 0.42-0.51) and 1 (C1 95% 0.99-1) res-
pectively, if the EEG was performed within 12 hours after
cardiac arrest.

When the EEG was performed 12 hours after cardiac ar-
rest, the prediction of a good outcome was reported to
have a sensitivity of 50% (Cl 95% 0.46-0.55) and a specifi-
city of 91% (Cl 95% 0.88-0.93). Generalized suppression or
synchronous pattern with 50% suppression were accep-
ted as predictors of poor outcome and the presence of a
continuous pattern (delta, theta, and alpha) was accepted
as a predictor of good outcome (31).

In our study, EEG was not performed on every patient
within 24 hours. That is mainly because the patients were
under pharmacological sedation and neurology consulta-
tion was required when the patients were unable to gain
consciousness after the cessation of anesthetic substan-
ces. EEG was performed on the patients at a mean time
of 7.21+6.85 days. We classified the EEGs according to the
modified Hockaday scale and took two separate cut-off
points, grade 3 and grade 4, to see the specificity and sen-
sitivity of the prediction of poor prognosis. No detectable
alpha rhythm is present in grades 3 and higher. Therefore,
we chose grade 3 and grade 4 as cut-off points. We found
that if the EEG pattern was grade 3 or above, the sensiti-
vity was 91.66% (Cl 95% 0.59-0.99) and the specificity was
42.85% (Cl 95% 0.11-0.79). On the other hand, if the EEG
pattern was grade 4 or above, the sensitivity was 83.33%
(C195% 0.50-0.97) and the specificity was 85,71% (Cl 95%
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0.42-0.99). Although our sample size is relatively small, it
may be concluded that EEG patterns compatible with the
modified Hockaday grade 3 and above have more sensiti-
vity but less specificity compared to the previous studies.
Whereas, if grade 4 or above is accepted as a predictor,
the specificity comes closer to the previous studies with
higher sensitivity.

One of our patients showed good prognosis despite be-
ing classified as Grade 5 on Modified Hockaday Scale.
TThat may be because the EEG was performed within 24-
48 hours after cessation of sedation, a time frame which
may not be sufficient to wash-out the sedative substan-
ces from blood circulation that might have confounded
the EEG. No control EEG was performed because she had
gained consciousness in the following 48 hours. Thus, a
follow-up EEG may be necessary if a suppression pattern
is present after the cessation of anesthetics, particularly in
elderly patients.

The specificity for prediction of poor prognosis increases
significantly (100%; Cl 95% 0.56-1) when positive MRI fin-
dings accompany EEG patterns at or above grade 3. The
specificity is also 100% when positive MRI findings are ac-
companied by EEG patterns at or above grade 4. On the
other hand, the sensitivity in both conditions decreases to
50% (C195% 0.22-0.77). That is mainly because the sensiti-
vity of positive MRI findings is low.

In conclusion, we recommend that positive MRI findings,
hypoxia or hypoperfusion, are not as sensitive as EEG fin-
dings. EEG must also be performed on the patients, suffe-
ring from hypoxia, to make a more precise prediction. EEG
grading according to the modified Hockaday scale seems
to be useful for determining the cut-off points for the pre-
diction of poor prognosis. If the cut-off point is Grade 3
or above, the sensitivity is higher, but specificity is signifi-
cantly lower than a cut-off point of Grade 4.

We believe that the present study contributes to the lite-
rature by showing the significance and efficiency of EEG
to determine the prognosis in HIBI patients, which is still a
challenge in neurology practice. This approach will guide
neurologists and intensive care specialists in decision ma-
king for specific treatments and interventions (i.e. trache-
ostomy) based on the patients’ prognosis.

Our study has several limitations including a small sample
size and the lack of a healthy control group. On the other
hand, we showed the significance of EEG along with MRI

scans in the prediction of poor prognosis. Studies focu-
sing on EEG patterns with larger sample sizes may help
develop new methods to increase the accuracy of predic-
tion of the prognosis in comatose patients with HIBI.
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Covid-19: A retrospective Study
About The Challenges for ERCP

ibrahim Ethem Cakcak' ® , Merve Yaren Kayabas? @® , Sila Nur Cansi2 ® ,
Mustafa Numan Yilmaz* @) , Dogan Albayrak' ®

ABSTRACT

INTRODUCTION: We aimed to investigate the effects of Covid-19 on Endoscopic retrograde cholangiopancreatography (ERCP)
and to investigate what should be considered in the next possible epidemic situations.

METHODS: In our study, patients who applied to Trakya University School of Medicine, Department of General Surgery for ERCP
(Endoscopic retrograde cholangiopancreatography) between March 2019 and March 2021 were evaluated, retrospectively.
Percentages, mean, standard deviation, median and interquartile range were used as the descriptive statistics. Mann-Whitney U
test was used for the variants which are contrary to the normal distribution range in the comparison of two groups. The relations
between qualitative variants were studied by the Pearson Chi-Square test and Fisher’s Exact Chi-Square test. Significant value was
determined as 0.05 for all statistical analyses.

RESULTS: Prior to COVID-19, ERCP indications were in the order of stone (90.1%), stent removal (8%) and tumor (1.1%), while in
the period of COVID-19, the ranking changed to stone (73.8%), tumor (13.7%), and stent removal (12.4%).. The diagnostic use of
ERCP has been greatly reduced (from 0.7% to 0.0%). No perforation was detected in both periods, there was no bleeding, but a
smallincrease (4.7% to 5.9%) was found in pancreatitis in the COVID-19 period. In the pre-COVID-19 period, stones were detected
in 46.2% of the patients and all of them were successfully removed, but during the COVID-19 period, stones were detected in
50.6% of the patients and the stones could not be removed in 1.3% of the patients.

DISCUSSION AND CONCLUSION: It was observed that the number of ERCPs decreased due to the delay in admissions to the
hospital and the fear of coming to the hospital during the Covid-19 epidemic period, and the number of malignancies diagnosed
with ERCP increased in this process. In such epidemic periods, more scheduled health services will provide better results for both
patients and health personnel.

Keywords: Endoscopic Retrograd Cholangiopancreaitcography, Choledoch, Covid, Gall stone, Mechanic ichterus

Covid-19: ERCP'de Karsilasilan Zorluklar Hakkinda Bir Rerospektif Calisma
OZET

GiRi$ ve AMAG: Covid-19'un Endoskopik Retrograd Kolanjiyopankreatikografi (ERCP) iizerindeki etkilerini arastirmayi ve bundan
sonraki olasi salgin durumlarinda nelere dikkat edilmesi gerektigini arastirmayi amacladik.

YONTEM ve GERECLER: Calismamizda Mart 2019-Mart 2021 tarihleri arasinda Trakya Universitesi Tip Fakiiltesi Genel Cerrahi
Anabilim Dali'na ERCP (Endoskopik retrograd kolanjiyopankreatografi) icin basvuran hastalar geriye doniik olarak degerlendirildi.
Tanimlayi istatistikler olarak yiizdeler, ortalama, standart sapma, ortanca ve ceyrekler arasi aralik kullanildi. iki grubun
karsilastinimasinda normal dagilim gdstermeyen degiskenler icin Mann-Whitney U testi kullanildi. Nitel degiskenlerin gruplar
arasin karsilastirmalari icin Pearson Ki-Kare testi ve Fisher's Exact ki-kare testi ile incelenmistir. Tim istatistiksel analizler icin
anlamli deger 0.05 olarak belirlendi.

BULGULAR: COVID-19 dncesi ERCP endikasyonlari tas (%90.1), stent (%8) ve tiimdr (%1.1) iken, COVID-19 doneminde siralama
tas (%73.8), tiimor (%13.7) ve stent (%12.4) olarak degisti.. ERCP'nin tanisal kullanimi biiyiik olctide azaltildi (%0,7'den %0,0'a).
Her iki donemde de perforasyon saptanmadi, kanama olmadi ancak COVID-19 doneminde pankreatitte kiiciik bir artis (%4,7 ila
%>5,9) bulundu. COVID-19 dncesi donemde hastalarin %46,2'sinde tas tespit edildi ve tamami basanyla ¢ikanldi, ancak COVID-19
doneminde hastalarin %50,6'sinda tas tespit edildi ve hastalarin %71.3'iinde taglar ¢ikanlamadi.

TARTISMA ve SONUC: Covid-19 salgini doneminde hastaneye basvurulanin gecikmesi ve hastaneye gelme korkusu nedeniyle
ERCP sayisinin azaldigi ve bu siirecte ERCP tanisi konan malignite sayisinin arttigi gézlemlendi. Boyle salgin donemlerinde daha
planli saglik hizmetleri hem hastalar hem de saglik personeli icin daha iyi sonuglar saglayacaktr.

Anahtar Kelimeler: Endoskopik kolanjiyopnakreaitkografi, Safra yolu, Covid, Safra tagi, Tikanma sariligi

Copyright © 2021 the Author(s). Published by Acibadem University. This is an open access article licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives (CC BY-NC-ND 4.0) International License, which is downloadable, re-usable and distributable

470 in any medium or format in unadapted form and for noncommercial purposes only where credit is given to the creator and publishing
journal is cited properly. The work cannot be used commercially without permission from the journal.


https://orcid.org/0000-0001-8885-514X
https://orcid.org/0000-0001-8136-2326
https://orcid.org/0000-0003-2763-9261
https://orcid.org/0000-0001-8510-8587
https://orcid.org/0000-0002-1950-2444

COVID-19 and ERCP

(ERCP) is a procedure that uses synchronous radi-

ology and endoscopy in the diagnosis and treat-
ment of gallbladder, pancreatic and upper gastrointes-
tinal system diseases (1, 2, 3). When it was introduced in
the 1970s, being able to treat pancreaticobiliary diseases
without making an incision in the patient and being able
to view the channels unhindered created a stir (2, 3, 4, 5).
ERCP has started to be used more therapeutically in the
1990s with the emergence of magnetic resonance cho-
langiopancreatography (MRCP) and similar non-surgical
methods, as well as its usage for diagnostic purposes in
distinguishing surgical and medical jaundice and in the
diagnosis of late-onset advanced pancreatic cancer (2, 3,
4,5, 6). It is still performed today as a therapeutic proce-
dure, as stated in the guidelines of the American Society
of Gastrointestinal Endoscopy (3).

Endoscopic retrograde cholangiopancreatography

In addition to all these comprehensive therapeutic and di-
agnostic benefits, it is risky to usage in some patients due
to the potential for complications (7). In fact, with more
therapeutic use, the complication rate in these ERCPs was
also found to be higher (2). There are many complications
post-ERCP such as pancreatitis, perforation, infections
such as cholangitis or cholecystitis, and hemorrhage (4,
7, 8). Although cholangitis and cholecystitis are less com-
mon, the perforation rate was higher (8). Although the
mortality rate post ERCP varies according to its purpose, it
was found to be higher in ERCP performed for therapeutic
purposes (8).

Covid-19 severe acute respiratory syndrome is an infec-
tious disease caused by the coronavirus 2 (SARS-CoV-2),
which was declared a global pandemic by WHO in March
2019 (9, 10, 11, 12). Although it presents with symptoms
such as fever, myalgia, shortness of breath, and cough, it
can also progress asymptomatically (9, 11). They can be
transmitted by respiratory droplets or faecal-oral, and
they can also remain for a long time on surfaces conta-
minated with stool and endoscopic biopsy specimens (9,
10). Healthcare workers are more vulnerable than the ge-
neral population due to their high level of contagiousness,
transmission routes, and long-term survival (9, 11, 13).

During the pandemic period, a consensus could not be
reached in critical and urgent procedures, but new pro-
cedures were published by adding infection prevention
measures in order to avoid support and ethical dilemmas
(11, 14). In these guidelines, the operating area of the he-
alth system, the length of stay in the hospital, the care

potential of the hospital and the duration of the opera-
tion; there are many items such as age and other existing
diseases such as diabetes (14).

Appointments and non-urgent procedures were post-
poned by following the instructions, and the number of
endoscopic procedures decreased (12, 13, 14). It was ob-
served that the postponing process increased the num-
ber of deaths and workload due to postponement after
the pandemic (12, 13, 14). Simultaneously, patients were
afraid of leaving home and coming to the hospital during
the pandemic, and due to late admission and restrictive
policies, diseases were detected in late stages (11, 12).

It is unclear how the accumulated workload and postpo-
ned operations will be performed and how patients are
affected because we have limited data on these (13, 14).

In this study, we aimed to reveal the difficulties and re-
sults of the ERCP procedure during the Covid-19 pande-
mic, compare it with other studies and contribute to the
literature.

MATERIAL AND METHOD

Ethics

This study was approved by the Scientific Research
Ethics Committee of Trakya University School of Medicine
(Protocol Code: TUTF-GOBAEK 2022/146).

Patients

This study was approved by the Ethics Committee of the
Trakya University, Edirne, Turkey, and written informed
consent was obtained from each participant in accordan-
ce with the institutional guidelines. Between March 10,
2019 and March 10, 2021, 427 consecutive patients who
underwent ERCP were retrospectively recruited from the
Trakya University, Edirne, Turkey.

Inclusion Criteria

The predefined inclusion criteria were as follows: (1) un-
dergoing ERCP. (2) Being older than 18. The predefined
exclusion criteria were as follows: (1) having a pre-ercp
anesthetic complication. (2) Being younger than 18.

Statistical Analysis

Shapiro-Wilk test used for test of normality. Mann-
Whitney U test was used for the variants which are not fit
to normal distribution in the comparison of two groups.
The relations between qualitative variants were studied
by the the Pearson Chi-Square test and Fisher’s exact test.
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When necessary assumptions were met, Phi and Cramer V
tests were used to compare qualitative variables. Median
and quarter values has been given for the quantitative
variants and percentage and frequency rates were given
for the qualitative variants as descriptive statistic evaluati-
on. Significant value was determined as p<0.05 for the all
statistical analysis. All statistical analyses were performed
by the using of Statistical Package for the Social Sciences
(SPSS), version 22.0 (IBM®, Chicago, USA) statistical soft-
ware program.

RESULTS

In our study, we evaluated 427 patients, and the rate of fe-
male patients (%64) was found to be higher than the rate
of male patients(%36) (Figure 1). No statistical difference
was found in the comparison of the pre- and post-Covid
groups in terms of age (p=0,501) (Table 1).

Gender

Hprecovid19 MW during covid 19

146
128
82
71 I

Male

Female

| Figurel. Gender |

Table 1: Comparison of p values of age between covid 19 periods

Group
p
Pre-covid 19 | During covid 19
N 274 153
Median 67 66
IQR 18.8 20
0.501
Minimum 20 30
Maximum 93 88
SD 14.9 14.5
IQR: Interquartile Range
SD: Standart Deviation

We observed a significant decrease in the drainage suc-
cess and quality of the ERCP technique (p=0,03)(Table
3). We did not find a significant difference in terms of the
development of complications (p=0.776). We observed
that the rate of diagnosis of coledocholithiasis decreased
(17%) but the rate of diagnosis of malignancy increased
(%17,6). In the order of ERCP indications in the COVID19
period, while stone, stent, tumor in the pre-COVID19 pe-
riod, this situation changed to stone, tumor, stent (Figure
2) .We observed that while all stones were successfully re-
moved before COVID19, the rate of stones that could not
be removed in the period of COVID-19 increased to 1.3%
(Table 2).

Additional Processes

mprecovid19 M during covid 19

202 198
165
122
109 114
85
68 72 76
I I I : ;

None Existent None Existent None Existent

Balloon Basket Stent

| Figure 2. Additional Processes

Table 2: Comparison of p values of indication, stone, pathology,

complications and diagnosis between covid 19 periods

Group p
Pre- During | (Phi or
covid covid | Cramer’s
19 19 V)
Stone 90.1 % 73.8%
Tumor 1.1% 13.7% | <0.001
Indication
Diagnostic 0.7 % 0.0 % (0.282)
Stent removal 8.0% 124 %
None 53.8% 49.4 %
Stone Stone removal 46.2 % 49.4 % 0.129
No stone removal 0.0 % 1.3%
None 96.7 % 94.1 %
Adenocarcinoma 33% 59%
Pathology i 0.200
Neuroendocrine 0.0% 0.0%
tumor
Gastrointestinal tumor 0.0 % 0.0 %
None 94.9 % 94.1 %
Compli- Pancreatitis 47% | 59% | 0776
cations
Perforation 0.4 % 0.0 %
Choledocholithiasis 96.7% 79.1% <0.001
Diagnosis
Malignancy 3.3% 20.9% | (0.287)
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No difference was detected in the additional procedures,
except for a significant decrease in the number of stents
(Figure 3). We observed that the decrease in drainage suc-
cess (98.8% to 95.6%) was parallel to the increase in the
diverticulum (12.4% to 18.3%) (Table 3).

Indication

mpre-covid19 M during covid 19

247
113
I 2 2 19
3 2
[ | 0 I .

Stone Tumor

Diagnostic Stent removal

| Figure 3. Indication |

Table 3: Comparison of p values of drainage, additional
processes and diverticulum between covid 19 periods

Group P
Pre-covid 19 During covid 19 i or’
Cramer’s
none | existent | none | existent V)
Drainage 1.2% 98.8% 4.4% 95.6% 0.039
Additional 1, 5o | 78506 | 235% | 765% | o816
Processes
Balloon 39.8% 60.2% | 44.4% | 55.6% 0.464
Basket 73.7% 26.3% 79.7% 20.3% 0.141
o o o o <0.001
Stent 51.8% 482% | 79.1% | 20.9% (0.269)
Diverticulum | 87.6% 12.4% 81.7% 18.3% 0.098
DISCUSSION

Endoscopic retrograde cholangiopancreatography (ERCP)
is a procedure used in the diagnosis and treatment of
pancreaticobiliary system diseases. It is a life-saving pro-
cedure in the treatment of obstructions caused by biliary
system stones and malignancies, acute pancreatitis and
biliary sepsis (15).

The success of the ERCP procedure varies according to the
endoscopist’s experience, case, indication and techniques
used. Also some undesired outcomes may occur due to
the complications such as bleeding perforation pancrea-
titis and cholangitis (11).

During the Covid-19 pandemic, which has turned into a
global health crisis, complicative situations due to delay in
applying to the hospital and from being unable to reach
the diagnosis due to the limitation in working conditions
in all diseases appear as a major problem (14).

Some countries changed the pattern of endoscopies and
reduced the number of endoscopy during and after the
lockdown (16, 17). In the study of Kim et al, They peresent
to the mean ages were 73, 72 and 66 in 2018, 2019 and
2020 respectively. In addition, the dominant gender was
woman in 2018, comparison of that, it was man in 2020.
They argue that older people do not consult to a doctor
until complications become serious for fear of leaving
home and going into quarantine, so the mean age in 2020
is lower than in other years (18). Another research indica-
tes that 18 ERCP procedures done in 16 patients between
15 March and 1 July 2020 and the vast majority were male,
with an average age of 65 (13).

In our study, we found that while the median age was 67
in the pre-Covid period, it was 66 in the covid period, in
line with the literature.). Again, as in other articles in the
literature, the rate of women in our study was found to
be higher than men in both pre-Covid and Covid periods.

They assert the number of procedures in 2020 decreased
than 2018 and 2019. So it is fact that covid-19 significantly
reduced the number of ERCP but no difference was obser-
ved in indications (18).

According to our retrospective study, we found a major
decrease in the number of patients by 44% (from 274
to 123) in the period of COVID-19 compared to the pre-
COVID-19 period.

The most common uses of ERCP are stone disease, ma-
lignancy, bile duct obstruction manifested by jaundice as
well acute procedures such as acute pancreatitis or cho-
langitis (12). According to some studies, 3 most common
indications for ERCP are bile duct stones, abdominal pain
and distal tumors. Furthermore, following by these jaun-
dice, fever, biliary duct stricture, kolangitis (12, 13, 18, 19,
20).

Prior to Covid 19, ERCP indications were in the order of
stone (90.1%), stent removal (8%) and tumor (1.1%), whe-
reas during the COVID19 period, the ranking changed to
stone (73.8%), tumor (13.7%) and stent removal (12.4%).
The diagnostic use of ERCP has been greatly reduced
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(from 0.7% to 0.0%). A significant change was found bet-
ween the two periods in terms of indication percentages.

When specific endoscopic procedures are compared
between 2019 and 2020, not an important difference is
found. Balloon trawl, stent deployment or both were the
most frequently used techniques in both years and not
common techniques were use of a basket and lithotripter
(12).

In our study, no significant difference was found between
the two periods in the number of patients who under-
went specific endoscopic procedures (78.5% to 76.5%).
While no significant difference was found in balloon trawl
and basket between the two periods, there was a signifi-
cant decrease in stent deployment in the post-covid 19
period (27.3%, p=0.001).

To another study remarks, there were not differences bet-
ween 2018, 2019, 2020 . Moreover, endoscopic retrograde
biliary drainage (ERBD) was the first on the list of the ERCP
procedures and followed by bile duct stone removal ,en-
doscopic sphincterotomy (EST) and endoscopic nasobili-
ary drainage (ENBD) (18).

In the pre-Covid19 period, stones were detected in 46.2%
of the patients and all of them were successfully removed,
whereas during the COVID19 period, stones were detec-
ted in 50.6% of the patients and unfortunately, the sto-
nes could not be removed in 1.3% of the patients. There
was a slight decrease in success, which was thought to be
due to the delay of patients in applying to the clinic, the
operator’s performing ERCP under difficult conditions, or
the localization and size of the stone.

In addition, cannulation made successfully in all patients,
as well guide-wire assisted cannulation was the first cho-
ice followed by double-guidewire and contrast-guided
technique. Additionally covid 19 patients and the others
in term of cannulation methods were not different from
each other (13).

In our study, no significant difference was found in terms

of cannulation techniques in the period before and during
COVID19. The increase in the number of patients with di-
verticulum during the COVID19 period was also reflected
in the success of cannulation and reduced the probability
of success. It is thought that the increase in the number
of patients who applied repeatedly during the COVID19
period may also be related to the decrease in the success
of cannulation in this period.

We searched the study about the complications that oc-
cur in patients with covid-19 and without. It is indicated,
there was a decreased of success and Covid-19 was the
only risk factor for that which it is the low possibility but
there is no significant differences in terms of complicati-
ons (12, 13). To their opinion, it will continue that quality
of ERCP and success during COVID-19 like before (12).

Donato G et al, investigated 804 patients. 23 of 804 pati-
ents had post ERCP acute pancreatitis, 16 of 804 patients
had bleeding, 14 of 804 patients had cholangitis/ cholecy-
stitis and 4 of 804 patients had perforation but none of
these turn to critical situation. There is no death because
of ERCP but 3 of 804 patient died due to COVID-19 (19).

The European Society of Gastrointestinal Endoscopy
(ESGE) has given priority to emergency procedures and
has suggested some changes in endoscopies for situa-
tions requiring urgent intervention (14). Among these
measures, the patient’s position change during the en-
doscopy, ventilation in the area to be applied to the en-
doscopy, and the use of personal protective equipment
by the staff and the patient are (9, 10, 14). According to
the ESGE directive, personal protective equipment was
evaluated as gloves, mask (N95, FFP2), apron, goggles and
hairnet (9, 10). These equipments can create reluctance in
the operator due to their bulky structure as well as their
protectiveness and indirectly cause a decrease in ERCP
success (13).

There was no significant change in the number of comp-
lications before and during COVID19. In both periods, no
perforation was detected, there was no bleeding, but a
small increase (4.7% to 5.9%) was found in pancreatitis in
the covid 19 period. As in all diseases, the number of hos-
pital admissions decreased during the COVID19 period,
but despite some uncomfortable conditions (wearing pro-
tective equipment and the stress of the pandemic period),
it did not change the quality of the procedure and the oc-
currence of complications. In addition, one of our patients
died after ERCP performed before COVID19, not because
of ERCP, but because of fulminant cholangiopepsis.

We think that this delay in diagnosis is caused by the fear
of COVID19 in patients, delaying admission to the clinic,
and delaying cases that are not considered urgent, and
that the health system is more affected by this. We attri-
bute the increase in tumor incidence to the decrease in
the use of ERCP for diagnosis and screening. We think that
the comfort of protective equipment should be increased
and the operator will be less affected by the conditions
under appropriate conditions.
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How should Travel-Related Malaria
Management in Emergency Departments
of Non-endemic Countries? Single-center

Study

Cem Giin' @ , Hasan Alding' @ , Orhan Cinar’ ® , Serpil Yaylaa' © ,

Giirdal Yilmaz’ @) , Siiha Tiirkmen® @)

ABSTRACT

Purpose: Advancements in air travel enabled an increase in traveling to malaria-endemic countries such as those in sub-
Saharan Africa. An increase in the incidence of imported malaria accompanied these advancements. This study aims to
summarize how malaria patients who have imported the disease into non-endemic countries present to the emergency
departments and to enlighten physicians in emergency departments by providing suggestions for practical approaches
to handling such situations.

Methods: This study was conducted retrospectively in a university hospital, from January 1, 2014 to March 1, 2022. Eight
years of emergency department records of patients who were examined in the emergency department with a suspected,
or definitive diagnosis of malaria were included in the study. Epidemiological and clinical characteristics were evaluated.

Results: 892 patients were admitted to the emergency department with suspicion of malaria. Thirty of these patients
were diagnosed with malaria, and 846 of the 892 patients were members of airline cabin crews. 94.3% (n=798) of the
cabin crew did not use prophylactic medication for malaria. The mean age of the patients was 33.248.5. Twenty-five
patients were diagnosed via peripheral blood smears, and the remaining three patients were diagnosed with polymerase
chain reaction (PCR). Rapid diagnostic tests were positive in 26 out of 28 patients.

Conclusion: The risk of acquiring malaria is still high despite short-term visits and airport-limited stays. Travel history
should be routinely asked of patients with fever by emergency physicians. Education of people traveling to malaria-
endemic countries, including cabin crew, regarding malaria prophylaxis and protective measures to prevent mosquito
bites plays a crucial role in preventing malaria.

Keywords: Malaria; Import Malaria; Emergency Department; Cabin Crew; Infection

Endemik Olmayan Ulkelerin Acil Servislerinde Seyahate Bagli Sitma Yonetimi Nasil Olmali? Tek Merkezli
Calisma

OZET

Amag: Hava yolu ulasimindaki gelismeler ve arti, sitmanin endemik oldugu Afrika iilkelerine olan seyahatlerinde
artmasini sagladi. Bu gelismelerle birlikte ithal sitma vakalarinin da diinya genelinde artmasina sebep oldu. Bu calisma,
hastaligi endemik olmayan iilkelere ithal eden sitma hastalarinin acil servislere nasil geldiklerini 6zetlemeyi ve bu tiir
durumlarla basa gkmak icin pratik yaklagimlar icin onerilerde bulunarak acil servislerdeki hekimleri aydinlatmay
amaglamaktadir.

Yontemler: Bu calisma 1 Ocak 2014-1 Mart 2022 tarihleri arasinda bir niversite hastanesi kayitlari incelenerek
retrospektif olarak yiiriittilmiistiir. Acil serviste sitma siiphesi veya kesin tanisi ile basvuran hastalarin yedi yillik acil servis
kayitlan calismaya dahil edilerek, epidemiyolojik ve klinik dzellikler dederlendirildi. Sitma tanisi alan hastalara tekrar
ulagilarak anket diizenlendi.

Bulgular: 892 hastanin acil serviste sitma on tanisiyla degerlendirildigi tespit edildi. Bu hastalarin 30'u sitma teghisi aldi
ve 892 hastanin 846's havayolu kabin ekibi iiyesiydi. 28 hasta ithal sitma tanisi aldi. Kabin ekibinin %94,3"iiniin (n =798)
sitma i¢in koruyucu ilag kullanmadigi saptandi. Hastalarin yas ortalamasi 33.2+8.5 idi. Yirmi bes hastaya periferik kan
yaymasl, kalan ii¢ hastaya PCR ile tani konuldu. 28 hastanin 26'sinda hizli tani testleri pozitifti.

Sonug: Kisa siireli ziyaretlere ve havaalaninda sinirli kalislara ragmen sitmaya yakalanma riski hala yiiksektir. Acil
hekimleri tarafindan ates sikayeti olan hastalara rutin olarak seyahat dykiisii sorulmalidir. Kabin ekibi de dahil olmak
izere sitmanin endemik oldugu iilkelere seyahat eden kisilerin sitma profilaksisi ve sivrisinek isiriklarini onlemeye yonelik
koruyucu dnlemler almasi, sitmayi dnlemede ¢ok 6nemli bir rol oynamaktadr.

Anahtar Kelimeler: Sitma; ithal Sitma; Acil Servis; Kabin Ekibi; Enfeksiyon
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Management of Import Malaria

he number of people who travel to Africa has incre-

ased enormously in recent years, and travel-acqui-

red infections have also increased (1). Malaria is one
of the most critical infections among these. Authorities
estimate that around 229 million cases were present in
2019 in 87 malaria-endemic countries (2). Malaria is an
infectious disease with high mortality and is caused by
Plasmodium parasites. It is endemic in many countries
throughout the world and threatens approximately 40%
of their populations (3). People most at risk for malaria in-
fection and malaria-related death are those traveling to
Sub-Saharan African Countries (4). Prophylaxis and pro-
tective measures are of great importance and included in
the World Health Organization’s 2030 goals (5).

The malaria cases that are imported into non-endemic
countries are frequently associated with delayed diag-
nosis and treatment and are thus accompanied by incre-
ased mortality rates (6). These cases also cause the rates
of drug resistance to rise and have an overall negative
effect on the long-term goals for eradicating this disease
(7). Therefore, malaria prophylaxis should be initiated for
people who travel to high-risk malaria-endemic countries,
and measures need to be taken to avoid mosquito bites
(8). However, people who are staying in the malaria-ende-
mic countries for short-term periods without getting star-
ted on malaria prophylaxis constitute a severe problem.
This is a particularly important issue among the members
of airline cabin crews, who represent a clear example of
short-term visitors who make multiple visits to malaria-
endemic countries and do not initiate the malaria proph-
ylaxis before traveling.

The number of infections acquired during international
travels that arise in different settings may vary throug-
hout the world. People who visit endemic countries for
a short time and become infected with malaria may pre-
sent to the emergency department (ED) with nonspecific
symptoms. Most emergency physicians rarely encounter
such diseases; therefore, malaria may not be among the
preliminary diagnoses of emergency physicians. Any de-
lay in recognizing or treating a possible malaria infection
may increase both morbidity and mortality rates (9).

This study aims to summarize how malaria patients who
have imported the disease into non-endemic countries
present to the EDs and to inform physicians in EDs by pro-
viding suggestions for practical approaches to handling
such situations. The second goal of the study is to investi-
gate the prophylaxis statuses of patients and the reasons

why they do not get the prophylactic treatments in cases
where this was not initiated.

METHODS

This study was conducted retrospectively in a univer-
sity hospital, from January 1, 2014 to March 1, 2022. This
study was approved by Acibadem Mehmet Ali Aydinlar
University Medical Research Evaluation Committee
(ATADEK) (Decision number: 2020-12/2). The University
hospital is not a primary referral center for tropical disea-
ses but because it is located close to an international air-
port and may be more frequently visited by airline cabin
crews, airport personnel, and travelers. Eight years of ED
records of patients who were examined in the ED with
a suspected, or definitive diagnosis of malaria were inc-
luded in the study. From an epidemiologic perspective,
the ages of the patients were recorded, along with their
genders, occupations, primary complaints, the countries
they had visited, the duration of their visits, their statuses
regarding prophylaxis usage, and any previous malaria di-
agnoses. The lengths of time between their returns to the
countries and the beginning of symptoms, the symptoms
they had when they were admitted to the ED, and the du-
ration of the time when their symptoms began to when
they applied to our clinic were also evaluated. Any histori-
es of mosquito bites, ongoing fevers, and accompanying
symptoms such as nausea, vomiting, diarrhea, jaundice,
or muscle pain were recorded. Findings from physical exa-
minations including hepatomegaly and splenomegaly
were also noted. Laboratory examination results were
collected for parasitic loads, leukocytes, hemoglobin,
thrombocytes, lactate dehydrogenase, aspartate transa-
minase, alanine transaminase, total and direct bilirubin,
urea, creatinine, C-reactive protein, and international
normalized ratios. Also, rapid diagnostic tests, blood sme-
ars, and polymerase chain reactions test results were no-
ted. Clinical features regarding treatment were recorded
using the hospital’s electronic medical system. Telephone
numbers were obtained from the hospital records of the
patients diagnosed with malaria, and the patients were
called. An explanation was given about the study, and
verbal consent was obtained from those who agreed to
participate in the study, 6 questions were asked; 1- Before
you got malaria, did you know about malaria disease
while traveling to a risky area? 2- Did you take any pre-
cautions (using chemical-topical repellent; wearing long
pants, socks, and long-sleeved shirts; staying indoors) to
protect yourself from malaria disease while traveling to
the risky area? 3- Did you use any prophylaxis? if you did
not take any prophylaxis, what is the reason? 4- When the
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symptoms started? did you think you might have mala-
ria? 5-When you applied to the emergency service, did
the triage nurse or doctor question whether you went to
a risky area from malaria? 6- After receiving treatment for
malaria, did you go to the risk area for malaria again? If
you went, did you take any precautions to protect yourself
from malaria? Approval for the study was obtained from
the university’s ethics committee, to which the university
hospital is linked.

Data were analyzed using IBM SPSS version 18 for
Windows. Descriptive statistics were used to determine
the frequencies and percentages for biodemographic
variables. The median Malaria Mortality Score (MMS) was
used as the measure of the severities of the disease

RESULTS

It was determined that 892 patients had been admitted
to the ED with suspicion of malaria in a 8-year period.
Flowchart 1 is shown in Figure 1. Thirty of these patients
were diagnosed with malaria, and 846 of the 892 patients
were members of airline cabin crews. A full 94.3% (n =
798) of the cabin crew members did not use prophylactic
medication for malaria. In addition, malaria prophylaxis
had not been initiated in any of our patients before or du-
ring their travel. 30 people diagnosed with malaria were
identified. As we aimed to evaluate imported malaria, we
included 28 patients in the study. The other two patients
lived in South Africa.

Admitted to the Emergency Department + Suspicion of l

Malaria (2014-2022)

n =892

x

Diagnosed with
Malaria
n =30

/‘

Not diagnosed
with Malaria

n =862

Others
(living/working in
Endemic Countries)
n=2

—_—>

Import Malaria
n=28
(All of them travelled to
Endemic Countries)

Figure 1. Flowchart of Study Population

Table 1 presents the general characteristics of those who
were diagnosed with malaria. The mean age of these pa-
tients was 33.2+8.5 (24-48), with 17 male patients and 11
female patients. All infected patients had a history of visi-
ting Sub-Saharan Africa. The mean duration of their layo-
ver in Africa was 2.3+1.6 (1-8) days; the mean delay before
the onset of their symptoms after return from travel was
9.0+6.0 (0-35) days, and the mean symptom duration be-
fore presentation to the ED was 3.6+2.0 (1-10) days.

All 28 malaria patients had fever, 22 reported accom-
panying chills, and 21 mentioned sweating. Sixteen had
nausea and/or vomiting, and eight reported diarrhea.
In addition, 21 patients had histories of mosquito bites.
Splenomegaly was detected in 17 patients, hepatome-
galy in 15, and jaundice in six. Nine patients had signs of
central nervous system involvement. Table 1 presents the
laboratory parameters of the patients at the time of their
applications. Among the 28 patients, 25 were diagnosed
through peripheral blood smears and the remaining three
patients were diagnosed through PCR. Rapid diagnostic
tests were positive in 26 out of the 28 patients; 27 pati-
ents were determined to be infected with Plasmodium
Falciparum and one patient with Plasmodium Ovale. In
addition, 13 patients had parasitic loads of over 5% and
seven had over 10%. In terms of treatment, 20 patients
were given artemether-lumefantrine, five received arte-
mether-lumefantrine and primaquine, and three patients
who were critically ill were given artemether-lumefantri-
ne following intravenous artesunate. The mean duration
of the hospitalizations of the patients was 6.1+4.5 (3-18)
days. Nine patients received a transfusion of red blood
cells or platelets, and 27 were discharged after treatment
completion. One patient, who had a 20% parasitic load,
died during their hospitalization. Three patients experien-
ced recurrence during the two-month follow-up.

All patients diagnosed with malaria were called by phone
and a 6-question survey was conducted except one pati-
ent. The one patient, that we couldn’t reach was deceased.
In this survey, all of the participants express that they had
information on malaria before their visit to the malaria-
endemic country. The survey questions and results are in
Table 2.
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Table 1. General characteristics and Laboratory parameters of

Cabin Crews diagnosed with Malaria

Table 2. The questionnaire asked to patients diagnosed with
INEIETES

Frequency Percentage . Yes No
The questions
(n) (%) 9 (n) (n)
Gender 1- Before you got malaria, did you
Male 17 607 know?bout mélarla disease while 27 0
traveling to a risky area?
Fe I 11 .
emae 393 2- When the symptoms started, did 5 2
Symptoms you think you might have malaria?
Jaundice 7 25 3-When you applied to the
- 28 100 emergency service, difl the triage
- nurse or doctor question whether 20 7
Diarrhea 8 28.5 you went to a risky area from
Nausea/vomiting 16 57.1 malaria?
Neurological 9 32.1 4- After receiving treatment for
malaria, did you go to the risk area 24 3
History of a mosquito bite 21 75 for malaria again?
Splenomegaly 17 60.7 -If you went, did you take any
Hepatomegaly 15 535 precautions to protect yourself from 9 15
malaria?
Median +SD
- 5- Did you take any precautions
Time to treatment 7.18+6.7 days to protect yourself from malaria N -
Age 33.2+8.5 years disease while traveling to the risky
N area?
Duration of travel 2.3+1.6 days
6- Did you use any prophylaxis? 0 27
Beginning of the symptoms 3.6+2.0 days y Y Prophy
-Reasons for not using prophylaxis n %
Laboratory Parameters
! " 3 52843210 «Inspite of short trips to
SyEmae i) — risky areas, they had never 19 703
Hemoglobin (gr/dL) 13.0£2.2 been sick. So they feel safe ’
Thrombocyte (mm’) 83935468432 I TS g (IR PAER
*They closely follow their
ALT(UL) 7682+54.5 health condition and
AST (U/L) 72.61+50 symptoms, they apply to 4 148
Total bilirubin (mg/dL) 195£2.18 e
quickly in case of any
Direct bilirubin (mg/dL) 1.19+1.49 problem
Creatinine (mg/dL) 1.20+£1.24 .They are concerned about 3 14
Lactate Dehydrogenase (U/L) 4974579 the side effects of drugs
C-Reactive Protein (mg/dL) 10.5+8.0 -For allergic reasons 1 3.7
International Normalized Ratio
(INR) 1.97+0.2
DISCUSSION

United States emergency physicians rarely encounter in-
ternationally acquired travel ill-nesses in emergency de-
partments(9). However, malaria is one of the more frequ-
ent of these. Symptoms of malaria are nonspecific, and
few have abnormal physical findings. The most common
of these is fever, which our study supports (10). However,
fever is a general symp-tom and could represent non-
malarial infections. The symptom of fever in the setting
of travel, even with layovers of short duration was key to
prompting suspicion of malaria in our cohort.

In our study, some cases in which the patient may have
had no fever and therefore not sus-pected of malaria. This
could have resulted in undiagnosed cases that were not
selected for study, leading to selection bias. Emergency
physicians or triage nurses should inquire about whether
patients have been to endemic areas for malaria in emer-
gency departments. This raises the following question:
Which countries are at risk from malaria disease? Figure
2 shows coun-tries with indigenous cases and their status
from 2000 to 2019 (2). Any patient with a travel history to
any of the countries in Figure 2 should be investigated as
a potential malaria case.
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Figure 2. World Map; Countries with indigenous cases and their status

Although malaria is mostly deemed preventable for those
traveling from non-endemic to endemic countries, nume-
rous studies have reported that if prophylaxis is not initia-
ted or there is reduced compliance to the recommended
dosage, malaria is commonly encountered in this group
(11). Travel has become more frequent to endemic areas,
and as indicated in our study, even exposure of 2-3 days is
enough to contract malaria.

This short duration layover may be incorrectly percei-
ved as safe, since 82.8% (798/846) of cabin crews did not
have prophylaxis, and of these, 3.5% (28/798) became in-
fected. Of the 28 infected cases, none were prophlaxed
(12,13). Travel timing reported local resistance, and drug
side effects should guide physicians in chemoprophyla-
xis selections for malaria. Table 3 summarizes the drugs
recommended by the Centers for Disease Control and
Prevention (CDC) for malaria prophylaxis and gives a revi-
ew for each drug (14).

Table 3. Prophylactic Regimens for Malaria and Special Considerations by CDC (Centers for Disease Control and Prevention)

Chloroquine - 1-2 weeks before through 4

weeks after

Dosing Pregnancy Special Considerations
- Daily dosing - Used in areas where P. vivax is
Primaquine - 1-2 days before through 7 days Contraindicated seen intensely
after - Not used in G6PD deficiency
- Weekly dosing

Trustworthy for pregnants | - Many areas with resistance

- Daily dosing
- 1-2 days before through 4
weeks after

Doxycycline

- Inexpensive

Likely safe but second line | Photosensitivity

- Daily dosing

Contraindicated

Atovaquone-proguanil

- 1-2 days before through 7 days after

- More expensive

- Daily dosing for 3 days before travel

- 2 weeks before to 4 weeks after

Tafenoquine and transitions to weekly through 1 Contraindicated - Not used in G6PD deficiency
week after return
~Weekly dosin - Not recommended for seizures,
Mefloquine Y 9 Trustworthy for pregnants | psychiatric disorders, cardiac

dysfunctions
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There is a definite association between international air
travel to malaria-endemic countries and the possibility
of contracting the disease. Overall, the degree of ende-
micity in the region of travel, period of stay, the health
status of the person during travel, precautions taken, and
the person’s behavior determine the risk (15,16). It is esti-
mated that for aircraft cabin crews, the contagion rate of
malaria is 0.5 per 1,000 people per night in malaria-ende-
mic countries (13). Although our patients had traveled to
malaria-endemic countries, malaria prophylaxis was not
initiated in any of them. Prophylaxis has been neglected
because of some reasons, most of the patients (70%) sta-
ted that they travel to the malaria-endemic country and
do not use prophylactic medication because they are not
sick. Other patients answered that they keep track of their
symptoms closely and did not take prophylactic medica-
tion because they were concerned about the adverse ef-
fects. They had tried to protect themselves from mosquito
bites. The literature cites cabin crews may mitigate the
risk of mosquito bites and thus malaria, by wearing long-
sleeves shirts and pants, using bed netting, and by mini-
mizing night-time out-door activities (13,17). However, 28
of our malaria patients had no prophylaxis, suggesting
that prophylaxis may be important for cabin crews even
for short layovers in endemic coun-tries. Unfortunately, in
the current study, 21 of the patients (75%) recalled being
bitten by a mosquito.

Fatal malaria cases among members of cabin crews have
been reported, and even non-lethal cases have resulted
in a significant loss in the workforce (13). We were infor-
med that the deceased patient, a 34-year-old female ca-
bin crew member, spent two days in Africa at the airport
hotel. It was found that most of our patients had stayed
in malaria-endemic countries for only two or three days.
These cases show that the risk is still high for short-term
travels. Our study identified two important clues in sus-
pecting patients having malaria: it only requires 2-3 days
exposure in an endemic area to acquire malaria, and a
delay of symptom onset of 9 days after return from tra-
vel is common in patients presenting to the ED (18,19).
Before her death, our deceased patient reported that she
had returned from Africa 40 days ago. Her symptoms had
started 15 days before application to our clinic, and she
had received non-specific treatment for an upper airway
infection at another hospital. However, she applied to our
clinic because of persistent fever and fatigue despite the
treatment. Her parasitic load in the peripheral blood sme-
ar was detected to be 20%. Delayed diagnosis of imported
malaria cases is a common occurrence, emphasized in a
meta-analysis by Tatem et al (7). In addition to contribu-
ting to global eradication plans, scrutinizing imported
malaria cases in non-endemic countries could decrease

complications and mortality rates by increasing the awa-
reness level of clinicians, which can prevent these cases
from being overlooked.

Treatment depends on four main factors, which are as fol-
lows: the Plasmodium species by which the patient was
infected; the patient’s symptoms and clinical severity; the
sensitivity of the Plasmodium species in the geographical
region where infection occurs to anti-malarial drugs; and
previous use of antimalarials, including those taken for
malaria chemoprophylaxis. The CDC recommends that a
blood smear be performed if the patient has a fever and
has traveled to a risky area for malaria in the last 2 months
or is clinically suspected of having ma-laria. If a blood
smear is negative, repeat blood smears should be conduc-
ted every 12-24 hours (a total of three times). If the blood
smear is positive, the instructions in flowchart 2 should be
followed (Figure 3) (20). Malaria treatment usually takes
3-7 days. Most of the pa-tients in our study received only
artemether-lumefantrine; four received artemether-lume-
fantrine and primaquine, one received quinine and prima-
quine, and three patients re-ceived artemether-lumefant-
rine following intravenous artesunate. The utilization of
the anti-malarial medication artesunate in conjunction
with exchange transfusion demonstrated effica-cy and sa-
fety in patients suffering from severe malaria and neuro-
logical complications (21). An exchange blood transfusion
and artesunate treatment were applied to two malaria pa-
tients. One patient was deceased. The obvious difference
between the deceased patient and the oth-ers was that
she was diagnosed approximately 40 days later.

When patients present to the ED with fever, it is prudent
for emergency physicians or tri-age nurses to ask abo-
ut their travel history in the prior two months. Or if the
patient presents to the ED with a history of recent travel
it is prudent to ask about fevers, chills or night sweats.
When there is suspicion of malaria, then testing should
be considered regardless of the dura-tion of their ende-
mic exposure or whether a mosquito bite has been ob-
served. Blood smears, rapid diagnostic testing (antigen),
or polymerase chain reaction testing are commonly used
to make malaria diagnoses in suspected cases (9). Rapid
diagnostic tests for malaria represent a fast, cheap, simple,
and field-deployable way to accurately identify a malarial
infection at the point of care, and these tests are especi-
ally useful in low-resource and rural settings. Blood sme-
ars were the most widely used method to confirm the
entity of Plasmodium parasites until the appearance of
malaria rapid diagnostic tests; they are still useful and reli-
able. Polymerase chain reaction assays can determine low
parasitemia and have great analytical performance, but
they are costly and impractical for use (22).
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The first test is a blood smear and if positive,
determine species and calculate parasite density
from smear.

Evaluate disease severity
and clnical status
I a— e
P falciparum, P.ovale’, P. vivax', P. malariae, Infected with P, Vivax in 1o tolerate oral medication
or species not yet or b. knowlesi* acquired in the chloroquine resistance
identified (Admit to hospital area without chloroguine ! area l """“';"‘; ‘::l“*“
and monitor resistance p T -
1 l Intravenous artesunate
- s - If needed, interim treatment:
= p ( y N Artemether-lumefantrine
P. faleiparum — ‘ « \
acquired in areawith | (i mchioroauine by or or Atovaquone-proguanil
no chloroquine Atovaquone-proguanil :
. or Quinine
Quinine pl o
or, if , Mefloguine
tetracycline or Clindamycin Q = 4
Y or, S EEEE—
p. falciparum acquired ifno other options, l Monitor parasite density
i _ M J every 12-24 hours
inarea with & efloqui
chioroquine resistance z
] y \
4 3 Administer follow on treatment after
he i i Artemether-
(preferred) lumefantrine
or
e a— or Atovaquone-proguanil
or 4
P faldiparum 0 or Quinine and doxyeycline (or
L, acquired in area with °“";':‘::"“ “:’:‘z?'“' clindamycin)
mefloguine resistance Rt
o clindamycin ) or, ifno other options, Mefloquine

Figure 3. Algorithm for Treatment of Malaria®

Footnotes:

Y Algorithm for treatment not for children and pregnant women

T If species later identified P. knowlesi admit to hospital and monitor for
disease progression.

L If species later identified as P. vivax or P. ovale, add primaquine if not
G6PD deficient by quantitative testing. Tafenoquine can only be used if
chloroquine or hydroxychloroquine used for acute infection.

Limitations

There are some limitations in the current study. The fact
that the study is single-centered is one of them. Since the
university hospital where the study was conducted is a
hos-pital close to the airport, airline employees may have
applied more frequently. Although the number of pati-
ents examined with a prediagnosis of malaria is sufficient,
the low number of patients diagnosed with malaria is low.

CONCLUSION

Traveled malaria-endemic country, fever and mosquito
bite are factors that should raise emergency physician sus-
picion of malaria. Blood smears, rapid diagnostic testing
(antigen), or polymerase chain reaction testing are com-
monly available to confirm the diagnosis. Unprophylaxed
cabin crews who have even one or two days duration la-
yover in endemic areas may be at risk for acquiring ma-
laria. Although wearing long-sleeved shirts and pants,
using bed netting, and minimizing night-time outdoor
activities may mitigate the risk of acquiring the condition,
prophylaxis may be especially important.
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Does Most Watched YouTube Videos
Related to Carpal Tunnel Syndrome
Provide Sufficient Information?

Levent Umur' @ , Enes Sari> ®

'Orthopaedics and Traumatology,

Acibadem Kadikoy Hospital, Istanbul, ABSTRACT

Turkey Purpose: The aim of this study was to evaluate the quality of the most watched YouTube videos regarding the diagnosis
*Orthopaedics and Traumatology, Near and treatment of Carpal Tunnel Syndrome.

East University Hospital, Lefkosa, Methods: The first fifty most watched videos for search term “Carpal Tunnel Syndrome” on YouTube, meeting inclusion
Mersin 10 TRNC-Turkey criteria are included and evaluated by two researchers with DISCERN, JAMA and Carpal Tunnel Syndrome Informational

Assessment (CTSIA) scores, under the groups of physicians, health channels and other sources.

Results: There were statistically significant positive correlation between scoring systems, including CTSIA. No statistically
significant correlation was found between video source and number of views, and between video source and view rate.
There was a relation between video source and DISCERN, JAMA, and CTSIA scores which was statistically significant
(p<0.05). The videos uploaded by doctors and health channels had higher DISCERN scores than other sources (p=0.025
and 0.024, respectively), the videos uploaded by health channels had higher JAMA scores than other sources (p=0.013),
and the videos uploaded by doctors had higher CTSIA scores than other sources.

Conclusion: Informational quality of videos about CTS is insufficient, even for physician videos although these are better
Levent UMUR than other sources. There is a clear need for guidelines and scoring systems for online medical information videos since
Enes SARI internet is accepted and used as the ultimate information source.

nes

Keywords: carpal tunnel syndrome, YouTube, patient education, medical informational video

Karpal Tiinel Sendromu ile ilgili En Cok Seyredilen YouTube Videolar Yeterli Bilgi Sagliyor mu?
0ZET

Amag: Bu calismanin amaci, Karpal Tiinel Sendromu (KTS) tani ve tedavisi ile ilgili en ¢ok izlenen YouTube videolarinin
kalitesini degerlendirmektir.

Yontemler: YouTube'da “Karpal Tiinel Sendromu” arama terimi icin dahil edilme kriterlerini karsilayan en cok izlenen ilk
elli video dahil edilmis ve DISCERN, JAMA ve Karpal Tiinel Sendromu Bilgilendirme Degerlendirmesi (CTSIA) puanlari iki
arastirmaci tarafindan, hekimler, saglik kanallan ve diger kaynaklar yoniinden degerlendirilmistir.

Bulgular: (TSIAda dahil olmak iizere skorlama sistemleri arasinda istatistiksel olarak anlamli pozitif korelasyon vardi.
Video kaynagi ile goriintiileme sayisi arasinda ve video kaynad ile goriintiileme orani arasinda istatistiksel olarak anlamli
Correspondence: Levent Umur bir iliski bulunmad. Video kaynaji ile DISCERN, JAMA ve CTSIA puanlan arasinda istatistiksel olarak anlamlr bir iligki
Orthopaedics and Traumatology, Acibadem vardi (p<0.05). Doktorlar ve saglik kanallari tarafindan yiiklenen videolar, diger kaynaklara gére daha yiiksek DISCERN
Kadikoy Hospital, Istanbul, Turkey puanlarina sahipti (sirasiyla p=0.025 ve 0.024). Saglik kanallan tarafindan yiiklenen videolar diger kaynaklara gore daha
Phone: +905322017339 yiiksek JAMA (p=0.013) ve doktorlar tarafindan yiiklenen videolar diger kaynaklardan daha yiiksek CTSIA puanlarina

E-mail: dr.flumur@gmail.com i

Sonug: Diger kaynaklardan daha iyi olmasina ragmen KTS ile ilgili videolarin bilgi kalitesi hekim videolan icin bile
yetersizdir. Internet, nihai bilgi kaynadi olarak kabul edildiginden ve kullanildigindan, ¢evrimici tibbi bilgi videolar icin
kilavuzlara ve puanlama sistemlerine acik bir ihtiyag vardir.

Anahtar kelimeler Karpal tiinel sendromu, YouTube, hasta egitimi, tibbi bilgilendirme videosu
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Quality of Online Videos on Carpal Tunnel Syndrome

arpal Tunnel Syndrome (CTS) is entrapment of

median nerve at wrist level and the most frequent

compressive focal mononeuropathy. CTS affects
approximately 3-12% of adult population (1). Symptoms
may worsen during nighttime and include numbness in
first three fingers, pain and thenar atrophy. Common risk
factors for CTS are repetitive overuse, obesity, diabetes
mellitus, pregnancy but most of the cases remains idio-
pathic. Diagnosis is based on physical examination, radi-
ological assessment (ultrasonography, magnetic resonan-
ce imaging) and electrophysiological studies. Treatment
options are patient education, conservative treatment
(non-steroidal anti-inflammatory drugs, splinting), local
injections and physiotherapy for early to mild disease and
surgical (open or endoscopic) release for severe disease.

Today internet is highly accepted as the ultimate informa-
tion source and almost all patients with opportunity to re-
ach the internet, checks out their options and conditions
online as a second opinion. In this manner YouTube is one
of the first addresses that patients visit, with 122 million
daily active users and more than 1 billion videos watched
every day (2). This tendency raised a concern about the
quality and accuracy of the medical informational videos
hosted by YouTube since it is not a peer-reviewed platform
(3). Recent studies conducted to evaluate the information
quality on YouTube videos regarding CTS concluded that
the information quality of these videos are low and lack
of essential information such as complications and other
treatment modalities (4,5). Another recent study by Goyal
et al. (6) focused on the potential of YouTube videos about
CTS to reinforce misconceptions. The authors identified a
notable number of statements that may reinforce unhe-
althy misconceptions and they stated that more popular
videos might mistakenly be assumed by patients that the
information in these videos is more accurate and these vi-
deos are less likely to reinforce potential misconceptions.

Popularity of a video on YouTube depends on several pa-
rameters and calculated by an algorithm, but since these
parameters include concerns other than medical issues
popularity can be a misleading factor. Although above-
mentioned studies evaluated CTS videos on YouTube,
their methodology was similar and included the first 50 or
60 relevant videos. A recent study by Mert and Bozgeyik
(4) stated that useful and quality videos are in the back-
ground in terms of the number of views and likes and that
videos with low quality are viewed more. To the best of
our knowledge there is no study that evaluated the con-
tent quality of the most watched (highest number of vi-
ews) videos related to CTS. The aim of this study was to

evaluate the quality of the most watched YouTube videos
regarding the diagnosis and treatment of CTS.

MATERIAL and METHODS

Videos available on YouTube on 09 January 2021 were
searched using the keyword “Carpal Tunnel Syndrome”
without changing default search options by using a web
browser with cleared cache. The first 100 most watched
videos were evaluated. Non-English, advertising content,
less than 1 minute and longer than 20 minutes were exc-
luded from the study. The fifty most watched videos me-
eting the appropriate criteria were included in the study.

The number of views, the time since the upload date, the
number of views, the number of likes and the number of
dislikes were recorded. Video strength index (VSI) values
((likes / dislikes - dislikes) * 100) were calculated to deter-
mine video popularity. Video length (sec), video source
and video content were also noted.

The videos were watched separately by 2 orthopedic
surgeons and evaluated independently according to the
DISCERN, Journal of the American Medical Association
(JAMA) and a novel scoring system, Carpal Tunnel
Syndrome Information Assessment (CTSIA) which was
designed by the authors. There were no statistically sig-
nificant differences between the two authors in terms
of the DISCERN, JAMA, and CTSIA scores (Table 1). In the
event of a disagreement between the authors, reevaluati-
ons were performed until a consensus was reached. The
authors of this study then made a final evaluation using
the DISCERN, JAMA, and CTSIA scoring systems for further
statistical analysis.

Table 1. Pearson Correlation Analysis of Author’s Scores

According to Video Quality Assessment Tools

DISCERN Author1 DISCERN Author2
DISCERN Author1 1 r=0.9687
DISCERN Author2 p<0.001* 1
JAMA Author1 JAMA Author2
JAMA Author1 1 r=0.369
JAMA Author2 p=0.008* 1
CTSIA Author1 CTSIA Author2
CTSIA Author1 1 r=0.9578
CTSIA Author2 p<0.001* 1
r: correlation coeffiecient, p: significance, *: significant
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The DISCERN scoring system has 3 sections, with a total
of 16 questions. These 3 sections include: 8 questions for
the reliability assessment of information, 7 questions abo-
ut treatment information, and 1 question to evaluate the
general quality of information (Table 2). The JAMA sco-
ring system consists of 4 criteria (Authorship, Attribution,
Disclosure, Currency) with 1 point for each, with a maxi-
mum score of 4 points. The lowest quality information is
1 point and highest quality information is 4 points accor-
ding to JAMA scoring system (Table 3). CTSIA is a novel
scoring system consists of 7 sections (definition and pat-
hoanatomy, risk factors and associated conditions, signs
and symptoms, diagnosis, nonoperative treatment, ope-
rative treatment and complications) and the overall CTSIA
score ranges between 0 and 10 (Table 4). CTSIA scores
indicate low quality between 0 and 2.5 points, moderate
quality between 2.6 and 5 points, high quality between
5.1 and 7.5 points, and very high quality between 7.6 and
10 points.

The relation between several parameters were statisti-
cally studied including: 1. Number of views and DISCERN,
JAMA, and CTSIA scores, 2. View rate and DISCERN, JAMA,
and CTSIA scores, 3. VS| rate and DISCERN, JAMA, and
CTSIA scores, 4. VSI and view rate, 5. Video source and
number of views, 6. Video source and view rate, 7. Video
source and VSI, 8. Video source and DISCERN, JAMA, and
CTSIA scores, and 9. Video length and DISCERN, JAMA,
and CTSIA scores.

Descriptive data was used to define variables. Pearson’s
correlation coefficient was calculated to evaluate the rela-
tion between normally distributed continuous variables.
As the parameters did not show normal distribution, the
Kruskal-Wallis test was used in intergroup comparisons,
and the Mann-Whitney U test (with Bonferroni’s correcti-
on) in the identification of the group that caused the dif-
ference. The statistically significant level was set at 0.05,
and the statistical analysis was performed with IBM SPSS
Statistics 21.0.

Table 2. DISCERN Scoring System

DISCERN Scoring System

No Partially Yes
1 [ 2[3[a]s

Section-1:Is the publication reliable?

1 | Are the aims clear?

2 | Does it achieve its aims?

3 | Isitrelevant?

Is it clear what sources of information were used to compile the publication (other than the author or

producer)?
5 | Isit clear when the information used or reported in the publication was produced?
6 | Isitbalanced and unbiased?
7 | Does it provide details of additional sources of support and information?
8 | Does it refer to areas of uncertainty?

Section-2: How good is the quality of information on treatment choices?

9 | Does it describe how each treatment works?

10 | Does it describe the benefits of each treatment?

11 | Does it describe the risks of each treatment?

12 | Does it describe what would happen if no treatment is used?

13 | Does it describe how the treatment choices affect overall quality of life?

14 | Is it clear that there may be more than one possible treatment choice?

15 | Does it provide support for shared decision-making?

Section-3: Overall rating of the publication?

16

information about treatment choices.

Based on the answers to all of the above questions, rate the overall quality of the publication as a source of
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Table 3. JAMA (Journal of the American Medical Association)

Table 5. Pearson Correlation Analysis of DISCERN, JAMA and

Scoring System CTSIA Scores
JAMA Scoring System
Authorshi Authors and contributors, their affiliations, and e Letia S
P | relevant credentials should be provided
References and sources for all content should be DISCERN 1 r=0.4815 r=0.8415
Attribution | listed clearly, and all relevant copyright information p<0.001* p<0.001*
should be noted
Website “ownership” should be prominently and fully r=0.3747
i i ici JAMA - 1 :
. disclosed, as should any sponsorship, advertising, =0.007*
Disclosure . : 8 p=u.
underwriting, commercial funding arrangements or
support, or potential conflicts of interest r: correlation coeffiecient, p: significance, *: significant
Dates when content was posted and updated should
Currency S
be indicated

Table 4. Carpal Tunnel Syndrome Informational Assesment (CTSIA) Scoring System

Carpal Tunnel Syndrome Informational Assesment Score
No | Essential Info Components Score Subtotal Score
Anatomy (0.5 pt)
Definition & Pathoanatomy ;
1 (Max 2 pts) Compression (1 pt)
Thickening of Flexor Retinaculum (0.5 pt)
Repetetive Stress (1 pt)
Obesity (0.5 pt)
2 Risk Factor & Associated Conditions
(Max 1 pt) Pregnancy (0.5 pt)
Underlying Conditions (R.A., mass, etc.)(0.5 pt)
Numbness (1 pt)
Signs & Symptoms R
3 (Max 1 pt) Pain (0.5 pt)
Thenar Atrophy (0.5 pt)
EMG(1 pt)
Diagnosis . . .
4 (Max 1 pt) Radiologic Imaging (0.5 pt)
Physical Tests (0.5 pt)
Splint&Rest (0.5 pt)
5 | Non-Operative Treatment NSAID (0.5 pt)
(Max 1 pt) Local Injections (0.5 pt)
PTR (0.5 pt)
- Operative Treatment Open Release (2 pt)
(Max 2 pts) Endoscopic Decompression (2 pt)
Recurrence (1 pt)
Complications Nerve Injury (1 pt)
7
(Max 2 pts) Infection (0.5 pt)
Tendon Injury (0.5 pt)
Total
Video
Score
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RESULTS

The results of this study revealed that majority of the vide-
0s (28 videos, 56%) consisted of information about non-
surgical treatment options. The remaining 22 videos were
as following: Eight videos were about general information
regarding CTS (16%), 6 videos were related to operative
techniques in CTS surgery (12%), 7 videos were demons-
trations of physical examination in CTS (%14), and 1 video
was a patient experience after CTS surgery (2%). Of the
50 videos evaluated, 30 (60%) were uploaded by health
channels, 8 (16%) were uploaded by physicians, 12 (24%)
was uploaded by other sources.

The mean video length was 354.4 seconds (73-952 se-
conds), the mean number of views was 1609516.8
(187606-57033461), the mean time since the video was
uploaded was 2403.1 days (275-4991 days), the mean
view rate was 474.4 per day (42.2-11427.2 per day), the
mean number of likes was 4743.4 (81-19968), the mean
number of dislikes was 226.9 (7-2505), and the mean VSI
value was 111.2 (100.7-298). The mean scores for JAMA,
DISCERN, and CTSIA were 2.34 (1-4), 29.5 (16-71), and 2.9
(0.5-9), respectively.

Statistical analysis revealed statistically significant positive
correlations between DISCERN and CTSIA scores (strong,
r=0.8415, p<0.001), DISCERN and JAMA scores (moderate,
(r=0.4815, p<0.001), and JAMA and CTSIA scores (weak,
r=0.3747, p=0.007) (Table 5).

No statistically significant correlation was found betwe-
en video source and number of views, and between vi-
deo source and view rate (p>0.05). On the other hand,
there was a relation between video source and DISCERN,
JAMA, and CTSIA scores which was statistically significant
(p<0.05). The videos uploaded by doctors and health
channels had higher DISCERN scores than other sources
(p=0.025 and 0.024, respectively), the videos uploaded by
health channels had higher JAMA scores than other sour-
ces (p=0.013), and finally the videos uploaded by doctors
had higher CTSIA scores than other sources (p=0.045). In
addition, there was also a statistically significant relation
between video source and VSI values (p<0.05). Videos up-
loaded by doctor had higher VSl values than other sources
(p=0.016).

None of the video popularity parameters were found to
be correlated with quality evaluation scores. There was
no statistically significant correlation between DISCERN,
JAMA, and CTSIA scores and number of views, view rates

or VSl values (p>0.05). No statistically significant correlati-
on was found between video length and DISCERN, JAMA,
and CTSIA scores and video length (p>0.05). Although
shorter 25 videos had lower DISCERN, JAMA and CTSIA
scores than the longer 25 videos, the difference did not
reach significance (p>0.05). DISCERN score was 28.56 vs.
30.52, JAMA score was 2.28 vs. 2.4, and CTSIA score was
2.6 vs. 3.3 for shorter vs. longer videos.

DISCUSSION

This study revealed that the most watched YouTube vi-
deos related to CTS are insufficient in quality in terms of
DISCERN, JAMA and CTSIA scores. Although numerous
studies evaluated the content quality of medical informa-
tion of YouTube videos, almost all of these studies used
the inclusion criteria of relevancy used by YouTube search
engine and included the first 50-60 videos (7-9). The studi-
es aimed to determine the information quality of YouTube
videos on CTS were also designed in same methodology
(4-6,10). Since these studies were conducted to evalua-
te the misinformation potential of these medical videos
among viewers, we believe that the amount of distribu-
tion of misleading information is much more concerning
than the relevancy issue. To reach this aim, the authors
of this study included the first 50 most watched videos
regarding CTS with an approximately 1.6 million mean
number of views.

Of the 50 most watched videos only 16% were provided
by physicians. The content quality of videos presented
by physicians were higher regarding the mean DISCERN
(37.6, 29.8, and 23.3 for physicians, health channels, and
other sources, respectively), JAMA (2.5, 2.46, and 1.91 for
physicians, health channels, and other sources, respec-
tively), and CTSIA (4.25, 2.296, and 2.04 for physicians,
health channels, and other sources, respectively) scores.
Additionally, the difference was statistically significant for
DISCERN (doctors and health channels had higher scores
than other sources), JAMA (health channels had higher
scores than other sources), and CTSIA scores (doctors had
higher scores than other sources) (p<0.05). A recent study
about CTS and several other studies on YouTube videos
about medical topics revealed that physician videos are
high in content quality, yet low in popularity (10-12). This
might be the reason of relatively fewer number of physici-
an videos in present study since the most watched videos
focused on CTS were included. Adversely, DISCERN scores
for medical centers found to be higher than other sources
in a study by Ozdemir et al. (5), while there was no corre-
lation between sources and quality scores in another (4).
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Results of this study showed no relation between video
source and number of views, and between video source
and view rate (p>0.05). A study by Koller et al. (13) de-
monstrated that there was a negative correlation betwe-
en physician videos and view rates. Both these findings
are quite concerning because number of views and view
rates seem to be independent from and/or negatively af-
fected by the video source and the content quality. The vi-
ewer may be exposed to irrelevant or misleading informa-
tion even in the most watched 50 videos about CTS. On
the other hand, there was a statistically significant relati-
on between video source and VSl values (p<0.05). Videos
provided by physicians had higher VSI values than other
sources. The higher interaction rates of physician videos
may be a consequence of patients’ need for seeking medi-
cal information from a health-care professional. Although
patients’ access to medical information is an advantage
in terms of awareness, it has many disadvantages. Poor-
quality health information may lead to false expectations,
doctor-patient conflicts and cause mistrust (14,15). This
underlines the importance of videos provided by physici-
ans for patient information purposes.

Eight videos (16%) out of 50 were about general informa-
tion on CTS. Most of the videos (56%) were about non-
surgical treatment options. Despite, only 6 of all videos
(12%) were about operative treatment. Radonjic et al. (10)
reported that there were fewer non-surgical treatment vi-
deos in their study while the authors’used relevancy as an
inclusion criteria. YouTube is a search platform for patients
seeking an alternative way of treatment and may be used
a tool to avoid surgery. Since our study included the most
watched videos related to CTS, the relatively high number
of non-surgical treatment videos might be interpreted as
the reflection of this patient behavior.

The number of views for shorter 25 videos were notice-
ably higher than the longer 25 videos (2.77 million vs.
448117). Considering the data in the literature, it was fo-
und that the videos with animation content and shorter
duration were more liked and watched (16). Additionally,
the view rate was also considerably higher for the shorter
videos (629.86 vs. 319.65). Although shorter videos had
higher mean VSI values (117.13 vs. 105.35) the difference
did not reach statistical significance (p>0.05). Moreover,
all quality assessment scores were lower for shorter vide-
os. These findings indicate that videos with shorter dura-
tions have higher popularity among watchers but lack of
content quality. Therefore, the ideal patient information
videos on medical issues should be planned thoroughly

to cover all essential information but should be shorter in
duration.

This study had some limitations. This study included vi-
deos in English language and limited to available videos
on the search date. Additionally, we used an unvalida-
ted tool, namely CTSIA score to evaluate content quality.
There are also studies in the literature using unvalidated
assessment tools (6,10,16) since this is a relatively new re-
search area and there are no common or validated tools
to use for evaluating the content quality of online medical
videos. Although CTSIA is an unvalidated scoring system
statistical analysis revealed that there was significant po-
sitive correlation with DISCERN scores. This correlation
indicates that standardization of video assessment tools
may be beneficial in producing high quality patient infor-
mation videos.

CONCLUSION

The information quality of videos on YouTube related to
CTS is insufficient even in the most watched videos. The
videos provided by physicians is higher in informationally
scores, yet lower in numbers. Physicians should be aware
of the low-quality content in YouTube videos in order to
guide patients to ideal sources of information and to avo-
id potential conflicts. Accepting the online platforms as
the ultimate source of information in the modern world,
the need for thorough and standardized scoring systems
for producing patient information videos is undeniable.
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Analyzing Mid-to-Long Term Mortality
Rates and Associated Factors of Geriatric
Patients with Hip Fractures during the
COVID-19 Pandemic: A Single Centre
Prospective Study

Batuhan Gencer' © , Ozgiir Dogan' (D)

1Department of Orthopedics and
Traumatology, Ankara City Hospital, ABSTRACT

Ankara, Turkey Objective: Our objective was to evaluate the mid-to-long term mortality rates (with an average of 1-year follow-up) and associated

factors of geriatric patients with hip fractures during the COVID-19 pandemic.

Methods: Prospectively followed-up 104 geriatric patients over 65 years old, with hip fractures during the pandemic, 89 of which
underwent surgery, were evaluated. A control group of 126 geriatric patients treated for hip fractures before the pandemic was formed.
Patient demographics, initial SARS-Cov-2 Reverse Transcriptase PCR test results, fracture type, type of surgery performed, length of stay
(LOS) in hospital and early complications were analyzed.

Results: The mid-to-long term mortality rate of geriatric patients with hip fractures treated during the pandemic period was 42.3%
whereas the mortality rate of the control group was calculated as 38.9% (p=0.599). Patients that were unfit for surgery and patients with
positive initial SARS-Cov-2 Reverse Transcriptase PCR test were significantly related with higher mortality (p<0.001 for each). Among
the geriatric patients with operated hip fractures, the presence of early complications, longer LOS in intensive care units postoperatively,
and longer total LOS in the hospital were significantly related with higher mortality (p=0.017, p=0.001, and p=0.045; respectively).

Condlusion: Patients with a positive initial SARS-Cov-2 Reverse Transcriptase PCR test and deemed as unfit for surgery have higher
mortality rates. On the other hand, with correct management and separation of COVID and non-COVID patients and medical staff,
increased mortality may be avoidable among patients treated surgically. Unfortunately, it may not always be possible to avoid some of
Batuhan GENCER the related factors of increased mortality.

Ozgijr DOCGAN Keywords: COVID-19 Pandemic, Geriatric Patients, Hip Fracture, Mortality, Length of Stay

Level of Evidence: Prognostic Level 2

(OVID-19 Pandemisi Sirasinda Kalca Kingi Olan Geriatrik Hastalarin Orta-Uzun Vadeli Oliim Oranlan ve
llikili Faktorlerin Analizi: Tek Merkezli Prospektif Calisma

(i3]

Amag: Amacimiz, COVID-19 pandemisi sirasinda kalca kingi olan geriatrik hastalarin orta-uzun vadeli 6liim oranlarini (ortalama 1 yillik
takip ile) ve iliskili faktorleri degerlendirmekti.

Yontemler: Pandemi sirasinda kalga kingi nedenli takip edilen 65 yas iistii 104 geriatrik hasta prospektif olarak izlendi ve 89'u ameliyat
edildi. Pandemiden dnce kalca kingi tedavisi goren 126 geriatrik hastadan olusan bir kontrol grubu olusturuldu. Hastalarin demografik
verileri, ilk SARS-Cov-2 Reverse Transkriptaz PCR testi sonuglan, kirik tipi, gerceklestirilen ameliyat tipi, hastanede kalis siiresi ve erken
komplikasyonlar analiz edildi.

Correspondence: Batuhan Gencer Sonuglar: Pandemi déneminde tedavi edilen kalca kingi olan geriatrik hastalarin orta-uzun donem mortalite orani %42,3 iken kontrol
Ankara City Hospital, Orthopaedics and grubunun mortalite orani %38,9 olarak hesaplandi (p=0,599). Ameliyat icin uygun olmayan hastalar ve ilk SARS-Cov-2 Reverse
Traumatology Clinic, Ankara, Turkey Transkriptaz PR testi pozitif olan hastalar ile daha yiiksek mortalite oranlar arasinda anlamli iliski tespit edildi (her biri icin p<0,001).
Phone: +905053107244 Ameliyath kalca kingi olan geriatrik hastalarda erken komplikasyon varligi ve ameliyat sonrasi yogun bakimda ve hastanede daha uzun

. . siire kalmak, yiiksek mortalite ile anlamli olarak iliskiliydi (sirasiyla; p=0,017, p=0,001 ve p=0,045).
E-mail: gencer.batuhan@gmail.com

Sonug: ilk SARS-Cov-2 Ters Transkriptaz PCR testi pozitif olan ve ameliyat icin uygun olmadig diisiiniilen hastalarda 6liim oranlari daha
yiiksektir. Ote yandan, COVID ve COVID olmayan hastalanin ve salik personelinin dogru yonetimi ve ayrilmasi ile cerrahi olarak tedavi
edilen hastalarda artan mortalite oranlan 6nlenebilir. Ne yazik ki, artan mortalite oraniyla ilgili bazi faktorlerden kaginmak her zaman
miimkiin olmayabilir.
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Mortality Rate of Geriatric Hip Fractures during the Pandemic

ith more than 200 million confirmed cases
Wand over 4.3 million associated deaths, the

COVID-19 pandemic is an ongoing major he-
alth problem worldwide (1). Although all kinds of precau-
tions have been taken, given the density of hospitals and
the number of patients, especially in areas with a higher
patient burden, some disruptions regarding emergency
health services are inevitable. These disruptions affect all
segments of society, especially the geriatric population
(2,3). Furthermore, the curfews imposed on the geriatric
population in our country during last year, due to the lack
of preventive vaccines and therapeutic drugs caused the
daily physical activity levels, behavioral patterns, and rela-
ted health conditions of geriatric patients to deteriorate

(4).

The COVID-19 pandemic has affected mortality rates
among geriatric patients not only by infecting and cau-
sing respiratory failures but also by causing secondary
infections and increasing length of stay (LOS) in inten-
sive care units (ICUs) (5). There is a prevailing opinion in
the literature that the 30-day mortality rate of geriatric
hip fractures increased significantly during the COVID-19
pandemic (6-10). Moreover, several studies have conclu-
ded that 90-days and 120-days mortality rates have also
increased significantly (11-12). On the other hand, some
studies in the literature have stated that a significant inc-
rease in mortality rates of hip fractures can be prevented
with the right precautions (3,13). Furthermore, in a re-
cently published meta-analysis, it was determined that
the mortality rates and disease severity of COVID-19 may
vary according to the geographical characteristics of the
regions (14).

This study evaluated the mid-to-long term mortality rates
(with an average of 1-year follow-up) of geriatric patients
over 65 years old with hip fractures in our hospital during
the COVID-19 pandemic; it also investigated factors affec-
ting these rates.

MATERIALS AND METHODS

After obtaining approval from the ethical committee (E-2-
21-13), all consecutive geriatric patients with an age over
65 years, who were admitted to the study hospital—a
Level-1 trauma center—with a diagnosis of pertrochan-
teric or femoral neck fractures between March 2020 and
March 2021 were prospectively analyzed. The exclusion
criteria were defined as patients with pathological fractu-
res, subtrochanteric fractures, co-existing other fractures,

and periprosthetic fractures. After applying the exclusion
criteria, a total of 104 patients were included.

To compare mortality rates, a control group consisting of
geriatric patients with hip fractures in 2018 was formed
retrospectively. Patients who underwent operations in
2019 were not included because the study aimed to en-
sure the control group was completely independent of
the effects of the pandemic. Thus all the patients in the
control group had a COVID-free follow-up period. Using
the same exclusion criteria, 126 geriatric patients were
included in the control group. The health status of the
patients in the control group was evaluated using online
public health management systems and calling the pho-
ne numbers included in the patients’files.

The follow-up period was determined based on the date
of the initial surgery and the period between the operati-
on date and August 2021 was used in the pandemic gro-
up. Accordingly, the average mid-to-long term follow-up
period was 11.2 months (Range: 5 - 18 months) for the
pandemic group. For the control group, the mid-to-long
term mortality rate was calculated based on the health
status of patients on their 1-year follow-up; which was
comparable to the pandemic groups’ average follow-up
period.

Demographic  data, initial SARS-Cov-2 Reverse
Transcriptase PCR test result, injury mechanism, fracture
type, preferred treatment modality, type of surgery per-
formed, length of stay in the hospital, and early complica-
tions were recorded. Injury mechanisms were classified as
low- or high-energy injuries. Simple falls and domestic ac-
cidents were classified as low-energy injuries while falling
from stairs and pedestrian traffic accidents were classified
as high-energy injuries.

Surgery is the preferred primary treatment modality for
all geriatric hip fractures in our clinic. On the other hand,
patients who were hospitalized in the COVID-related in-
patient clinics or intensive care units (ICUs) with a positive
initial SARS-Cov-2 Reverse Transcriptase PCR test result
and died before they could be ready for surgery (9 pati-
ents), and patients who refused surgical treatment at the
request of their family (6 patients in the pandemic group
and 7 patients in the control group) could not be operated
and deemed as unfit for surgery. Following the indications
stated in the literature, the type of surgery was determi-
ned according to the primary surgeon’s (OD) recommen-
dation and the patient’s general condition. Accordingly,
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either proximal femoral nailing or hip hemiarthroplasty
was applied to the patients (15,16). All patients, regardless
of the surgical method, were mobilized with early weight-
bearing that they could tolerate on the first postoperati-
ve day; also, a physiotherapist oversaw active quadriceps
exercises.

Early complications were defined as complications that
occurred during the hospitalization period, such as pro-
longed serous discharge, deep vein thrombosis/pulmo-
nary embolism, and acute respiratory failure.

Statistical analyzes were performed using SPSS 26.0 soft-
ware. The compliance of the variables to normal distribu-
tion was examined by visual (histogram and probability
graphs) and analytical (Kolmogorov-Smirnov/Shapiro-
Wilk tests) methods. For normally distributed variables,
descriptive analyzes were defined using mean and mini-
mum-maximum values. Student’s T and Mann-Whitney
U Tests were used to compare the means of the groups.
Whether there was a difference between the groups in
terms of frequencies was compared using the Chi-Square
Test. Fisher's Exact Test was used when the observed va-
lues did not meet the Chi-Square assumption. The situa-
tions where the P-value was below 0.05 were considered
statistically significant.

RESULTS

Although the mid-to-long term mortality rates of geriatric
patients with hip fractures treated during the pandemic
period increased in comparison with the pre-pandemic
period (42.3% vs. 38.9%), no significant difference was ob-
served between the two groups (p=0.599). Comparison of
mortality rates and related factors of pandemic and cont-
rol groups can be seen in Table 1.

Patients that were deemed as unfit for surgery and pati-
ents with positive initial SARS-Cov-2 Reverse Transcriptase
PCR test results were significantly related with higher
mortality (p<0.001 for each). Mortality-associated factors
of all admitted geriatric patients with hip fractures can be
seen in Table 2.

Among the geriatric patients with operated hip fractures,
presence of early complications, longer LOS in ICU posto-
peratively, and longer total LOS were significantly related
with higher mortality in the mid-to-long term (p=0.017,
p=0.001, and p=0.045; respectively). Mortality-associated
factors of geriatric patients with operated hip fractures
can be seen in Table 3.

Two patients (1.9%) from the pandemic group and three
patients (2.4%) from the control group had pulmonary
embolisms and anticoagulant therapy was started at
the therapeutic dose. Four patients in the control group
(3.2%) had electrolyte imbalance postoperatively, were
treated in line with the recommendations of the internal
medicine department. Among the geriatric patients with
operated hip fractures (n=89), six patients (6.7%) had res-
piratory complications, such as severe dyspnea, requiring
postoperative ICU admissions and 16 patients (18%) had
prolonged serous discharge. However, while no respira-
tory complications were observed in the control group,
11 patients (9.2%) had prolonged serous discharge. No
secondary surgery was required in any patient.

Among the patients that were deemed as unfit for surgery
in the pandemic group (n=15), 14 patients (93.3%) had se-
vere respiratory complications requiring ICU admissions,
which resulted in the death of patients.

DISCUSSION

Although few studies are stating the contrary, the preva-
iling opinion in the literature is that the mortality rate of
geriatric patients with hip fractures during the COVID-19
pandemic is higher, especially in the short term (6-10). On
the other hand, the number of studies examining the me-
dium- and long-term outcomes and mortality rates of ge-
riatric patients with hip fractures during the pandemic pe-
riod is relatively lower (11,12). Furthermore, some reports
have stated that the mortality rates and disease severity
of COVID-19 may vary according to the geographical cha-
racteristics of the regions (14). To our knowledge, this is
one of the first studies in the literature analyzing the mid-
to-long term mortality rate of geriatric patients with hip
fractures in our region. Our most important finding was
that even though the mortality rate of geriatric patients
with hip fractures increased during the pandemic (42.3%
vs. 38.9%), it was not statistically significant (p=0.599). On
the other hand, a significant relationship was found bet-
ween the positive initial SARS-Cov-2 Reverse Transcriptase
PCR test result and mortality rate (p<0.001). Among the
geriatric patients with operated hip fractures, a significant
relationship was found between longer LOS in ICU pos-
toperatively, longer LOS in hospital, and the presence of
early complications with mid-to-long term mortality.
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Table 1: Comparison of mortality rates and related factors of pandemic and control groups

Pandemic Group Control Group
(N=104) (N=126) p
Patients Rate Patients Rate
(N) % (N) %
Female 74 71.2 87 69
Gender 0.729
Male 30 28.8 39 31
81.3 824
Mean Age (years) (65-99 years) (65-96 years) 0301
. 11.2
Follow-up Period (months) (5-18 months) N/A N/A
Right 60 57.7 71 56.3
Side 0.838
Left 44 423 55 437
Fracture Femoral Neck 48 46.2 59 46.8 0919
Type Pertrochanteric 56 53.8 67 53.2 '
Low-Energy 98 94.2 118 93.7
Injury Mechanism 0.855
High-Energy 6 5.8 8 6.3
Negative 83 79.8
Initial PCR Test N/A N/A N/A
Positive 21 20.2
PFN 18 173 29 22.7
Preferred Treatment Modality Hemiarthroplasty 71 68.3 92 71.9 0.055
Unfit for Surgery 15 14.4 7 55
Survivor 60 57.7 77 61.1
Mortality 0.599
Non-survivor 44 423 49 389
N: number of patients, P: Statistical significance value, N/A: non-applicable, PCR Test: SARS-Cov-2 Reverse Transcriptase PCR Test, PFN: proximal femoral
nail.

Table 2: Mid-to-long term mortality rate and associated factors of all admitted geriatric patients with hip fractures

Mid-to-long Term Mortality
Survivor Non-survivor P
(N=60) (N =44)
80.6 82.2
Gl (65-97 years) (68-99 years) 0.401
Female 44 (73.3%) 30 (68.2%)
Gender 0.567
Male 16 (26.7%) 14 (31.8%)
Negative 57 (95%) 26 (59.1%)
Initial PCR Result <0.001
Positive 3(5%) 18 (40.9%)
Low-Energy 55(91.7%) 43 (97.7%)
Injury Mechanism 0.397
High-Energy 5(8.3%) 1(2.3%)
FNF 25 (41.7%) 23 (52.3%)
Fracture Type 0.284
PFF 35 (58.3%) 21 (47.7%)
PFN 14 (23.3%) 4(9.1%)
Treatment Modality Hemiarthroplasty 45 (75%) 26 (59.1%) <0.001
Unfit for Surgery 1(1.7%) 14 (31.8%)
N: number of patients, P: Statistical significance value, PCR Test: SARS-Cov-2 Reverse Transcriptase PCR Test, FNF: femoral neck fractures, PFF:
pertrochanteric femoral fractures, PFN: proximal femoral nail.
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Table 3: Mid-to-long term mortality rate and associated factors of geriatric patients with operated hip fractures

Mid-to-long Term Mortality
Survivor Non-survivor P
(N=59) (N=30)
Age (years) 80.5 (65-97 years) 83.1 (68-99 years) 0.174
Female 43 (72.9%) 21 (70%)
Gender 0.775
Male 16 (27.1%) 9 (30%)
Negative 57 (96.6%) 26 (86.7%)
Initial PCR Result 0.174
Positive 2 (3.4%) 4(13.3%)
Low-Energy 54 (91.5%) 30 (100%)
Injury Mechanism 0.163
High-Energy 5(8.5%) 0
FNF 25 (42.4%) 16 (53.3%)
Fracture Type 0.327
PFF 34 (57.6%) 14 (46.7%)
PFN 14 (23.7%) 4(13.3%)
Surgery Type 0.248
Hemiarthroplasty 45 (76.3%) 26 (86.7%)
No 48 (81.4%) 17 (56.7%)
Early Complications 0.017
Yes 11(18.6%) 13 (43.3%)
Preop. LOS in Clinic (days) 3.6 (0-17 days) 3.9 (0-10 days) 0.365
Postop. LOS in Clinic (days) 6.8 (2-23 days) 6.3 (0-31 days) 0.110
Preop. LOS in ICU (days) 0.4 (0-7 days) 0.5 (0-15 days) 0.535
Postop. LOS in ICU (days) 0.8 (0-11 days) 3.9 (0-21 days) 0.001
Total LOS (days) 11.4 (4-26 days) 14.6 (2-37 days) 0.045
N:number of patients, P: Statistical significance value, PCR Test: SARS-Cov-2 Reverse Transcriptase PCR Test, FNF: femoral neck fractures, PFF:
pertrochanteric femoral fractures, PFN: proximal femoral nail, Preop: Preoperative, Postop: Postoperative, LOS: Length of Stay, ICU: Intensive Care Unit.

all, from the first days of the pandemic, our hospital was
divided into two blocks as COVID and non-COVID blocks,
with completely different medical staff. This may have li-
mited the exposure of the virus thus preventing the in-
fection to spread during the treatment process. Chiu et al
(13) have mentioned a similar application in their study
and achieved strict infection control. Ojeda-Thies et al
(3) have concluded that hip fracture patients without an
initial COVID-19 infection upon admission can be treated
safely through a separated and isolated treatment proto-
col. Unfortunately, it is not possible to prevent exposure
completely. Secondly, most of the studies reporting hig-
her mortality rates are conducted in regions with relati-
vely higher deaths per 1 million people. For example, Italy,
the country where most of the aforementioned studies
were carried out, has 2136 deaths per 1 million people
whereas the number of deaths per 1 million people in our
country is 656 deaths (17). Factors affecting the rate and
frequency of virus spread, such as race, climate, and geog-
raphic differences may affect the mortality of geriatric pa-
tients (3). Indeed, studies are indicating that the mortality
and transmission rate of COVID-19 may differ from region
to region (3,14).

Among all admitted geriatric patients with hip fractures
treated during the pandemic, positive initial SARS-Cov-2
Reverse Transcriptase PCR test result is significantly re-
lated to mid-to-long term mortality rate (p<0.001). Our
finding is consistent with the literature. Since coronavirus
infection has a mortal course in the geriatric population,
the mortality rate of geriatric patients with hip fractures
would inevitably increase during the COVID-19 pande-
mic (3,5-10). In our study, the fact that patients who were
deemed as unfit for surgery had a higher mortality rate
(p<0.001) is a result rather than a cause. That is, although
our preferred treatment modality in geriatric hip fractu-
res is always surgical, as mentioned before, patients who
were diagnosed with COVID-19 when they were first ad-
mitted to the hospital and died before they could be ope-
rated and patients who refused to be operated were ca-
tegorized as unfit for surgery. On the other hand, positive
SARS-Cov-2 Reverse Transcriptase PCR test result did not
have an effect on mid-to-long term mortality of geriatric
patients undergoing surgery (p=0.163). Furthermore, no
difference was found between pandemic and control gro-
ups in terms of mid-to-long term mortality rate (p=0.599).
These may be due to several different variables. First of all,

Aabadem Univ. Saglik Bilim. Derg. 2022; 13 (4): 491-497

495



Mortality Rate of Geriatric Hip Fractures during the Pandemic

Literature has shown that even slight delays in the treat-
ment of geriatric patients with hip fractures will have an
increase in mortality (6). On the other hand, it is inevitab-
le to have increased LOS during the COVID-19 pandemic,
due to the need to make the general condition of the pa-
tient suitable for surgery preoperatively and treat secon-
dary infections or other coronavirus related pathologies
postoperatively. Our study has shown that increased LOS
in ICU postoperatively and total LOS in the hospital have
a significant relationship between mid-to-long term mor-
tality rates (p=0.001 and p=0.045, respectively). On the
other hand, increased preoperative LOS in orthopedics
clinics or ICU did not have a relationship with mortality
(p=0.365 and p=0.535, respectively), which is an expected
result considering longer preoperative LOS is associated
with the stabilization process of patients and making
them suitable for surgery. Our findings are consistent with
the literature. Sciard et al (18) reported that surgical delay
did not have significant importance on mortality in me-
dically unstable patients. Postoperative LOS, on the other
hand, is associated with hospital infections, increased risk
of virus exposure, prolonged serous discharge, and other
hospital-related complications (19). These risks are far gre-
ater in ICU admissions.

In our study, a significant relationship between the pre-
sence of early complications and mid-to-long term mor-
tality rate (p=0.017) was found. Our finding is consistent
with the literature. Basques et al (19) have analyzed 8434
patients and have concluded that the presence of early
complications such as prolonged serous discharge or ve-
nous thromboembolism is associated with an increased
1-year mortality rate.

There are some limitations to our study. First and foremost,
a relatively small number of patients were analyzed in our
study. Further analyzes with multi-centered larger cohorts
may yield different results. Secondly, although our patient
group was formed prospectively, the control group was
created retrospectively and recorded information on pa-
tient files and online public health management systems
were mainly used. The third limitation is that only the initi-
al SARS-Cov-2 Reverse Transcriptase PCR test results were
analyzed in this study. Patients with clinical findings at the
first admission or who were infected during their routine
follow-up period were not evaluated as separate groups.
Different results can be obtained with studies carried out
by performing sub-group analyzes with larger patient po-
pulations. Finally, many confounding factors affect mor-
tality rates in geriatric patients, such as comorbidities,
physical behavioral patterns, nutrition, or whether or not

to stay in a nursing house. With more comprehensive stu-
dies that can consider all confounding factors, all factors
affecting mortality can be understood more clearly.

CONCLUSION

In conclusion, there was no significant increase in the
mortality rate of geriatric patients with hip fractures in the
mid-to-long term during the COVID-19 pandemic com-
pared to the pre-pandemic period in our region. Patients
with a positive initial SARS-Cov-2 Reverse Transcriptase
PCR test result and deemed as unfit for surgery have hig-
her mortality rates. On the other hand, with correct mana-
gement and separation of COVID and non-COVID patients
and medical staff, increased mortality may be avoidable
among patients treated surgically. Unfortunately, it is
not always possible to avoid some of the related factors
of increased mortality among geriatric patients with hip
fractures, such as increased LOS and the presence of early
complications.
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Sindesmoz Yaralanmasi Eslik Eden Malleol Kinklarinda Konvansiyonel Vida Tespiti ile Diigme Dikis implant
Tekniginin Klinik, Fonksiyonel ve Plantar Basing Dagilimi Sonuclarinin Karsilagtinimasi
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Comparison of Syndesmaosis Fixation Techniques

by connective tissue in the lower part of the tibia

and fibula. This joint and the ligaments that make
it up are critical to the stability of the ankle. Injuries invol-
ving the ligaments in the joint, where the ligaments are
torn and joint congruence is impaired, are called syndes-
mosis injuries (1).

The syndesmosis is a form of articulation surrounded

It is common to use “metal screws” or “EndoButton imp-
lants” in the surgical treatment of syndesmosis injuries
(1,2). As a conventional method in surgical treatment, fi-
xation by metal screws is still in use. Although successful
results of this repair method have been reported in the
literature (1-4).

The repair method with EndoButton implants is a good
alternative because it preserves the physiological move-
ments of the syndesmosis joint (5). The ideal method for
syndesmosis repair should allow early joint movement
and be sturdy enough to maintain its reduction. Both
methods, compared in this study, are used with similar in-
dications, and a consensus could not be reached in terms
of clinical and functional results.

This study aimed to compare the clinical, functional, and
radiological results of the three cortex metal screw fixati-
on method and the EndoButton implant technique, the
two most frequently used surgical methods in the litera-
ture in malleolar fractures accompanied by syndesmosis
injury.

MATERIALS AND METHODS

Study Design

This is an original research initiative designed as a pros-
pective and double-blind study comparing current results
of retrospective cases and 1-year longitudinal results.
Informed consent forms were obtained from all of the pa-
tients after explaining the details of the study, and the ne-
cessary ethical permissions were obtained from the local
ethics committee.

Subjects

In this study, 42 cases that meet inclusion criteria were
included retrospectively from the archive of our clinic. The
patients were treated between January 2017 and January
2018 and underwent surgery and regular follow-up using
the methods aimed for comparison in this study. All pa-
tients’ surgery notes and preoperative and postoperative
radiographs were completed, and their surgical procedu-
res were less than 12-months old.

As a surgical repair method, the EndoButton imp-
lant technique or three cortex screw fixation was

performed, and patients between the ages of 18-60 that
worked actively, who were in the ASA (American Society
of Anesthesiologists) I-lI-lll physical risk group, and that
volunteered to participate in the outcome measurement
evaluations of the study were included in the study.
Patients with a history of previous ankle surgery on the
same side, individuals who had had arthrosis of the ankle
at the time of injury, those admitted with multiple trauma,
patients with visual, auditory, or perceptual pathology,
those in the ASA IV-V physical risk group, and anyone who
did not volunteer to participate in the evaluations were
excluded from the study. The fixation of syndesmosis in
24 cases (12 men and 12 women) was made with three
cortex screws, and these cases formed the Screw Group.
The syndesmosis fixations of 18 cases—6 male and 12
female— were made using the EndoButton technique,
and these cases made up the EndoButton Group. The 42
cases that formed both groups were called to the clinic
by phone for the functional outcome measurements and
pedobarographic analyses of the study.

Outcome Measurements

The histories (sex, affected direction, activity levels, time
to return to work) and early postoperative period (3rd
month) X-ray data of the patients in both groups were col-
lected from the system as baseline measurement values.
Then, the post-op 12th-month histories of all cases were
gathered by two researchers who were blind to the surgi-
cal technique applied to the cases; following this, physical
examinations were carried out, and the measurements
were taken after the late period (12th month) control
X-rays were taken. In order to reveal the functional results
of the cases, AOFAS (American Orthopedic Foot and Ankle
Society) Weber and Freiburg Scores were applied for the
post-op 12th month. Affected extremities were measured
with the ankle active and passive range of motion (ROM)
and step forward test and subsequently recorded in deg-
rees. Dynamic pedobarographic analyses were performed
to obtain the 1-year long-term post-op effects of the two
compared surgical methods on gait and plantar pressure
distribution (Figure 1).

Radiological Evaluations: TFO (Tibiofibular Overlap),
TFCS (Tibiofibular Clear Space), and MCS (Medial Clear
Space) values were measured; mortise stability and the
presence of arthrosis were evaluated on the standard ra-
diographs of the cases in the form of anterior-posterior, la-
teral, and mortise radiographs. The measurements taken
via the early (3rd month) (MA, UG) and late period 12th
month (MA, UG) control radiographs of the cases were
made by 2 different researchers, and their arithmetic me-
ans were recorded.
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Pedobarographic Analysis: In order to obtain sensitive
and reliable objective data on pressure distribution altera-
tions in gait from 2 different surgical patient groups, dyna-
mic plantar pressure distribution analysis was performed
at the post-op 12th month, and the loading percentages
of great toe, other fingers, first metatarsal head, 2nd and
3rd metatarsal head, 4th and 5th metatarsal head, me-
dial arch, lateral arch, medial heel and lateral heel, load
response time, maximum load response surface, load
response maximum load, terminal stance time, terminal
stance maximum surface and terminal stance maximum
load values were obtained (Figure 1).The subjects were
made comfortable during the test and were informed
before about their daily gait patterns. They were allowed
to walk until they had adjusted in the testing room. They
were then asked to walk at least 3 laps on the platform,
and the test values of the gait position that were closest
to the ideal were recorded by the system.

For pedobarographic analyses, using the FreeMed brand
pedobarography device, which can sample at a frequency
over 400Hz, has an 8-meter walking platform, and consists
of 24-carat gold-plated rubber sensors embedded in the
middle of the platform, patient data were recorded ac-
cording to date and time and stored in the system with
static, dynamic, postural, and visual evaluation through 7
integrated cameras. During the preparation of the data for
statistical analysis, the plantar pressure distribution data
obtained from the cases were processed and listed as the
affected and unaffected side.

Statistical Analysis

Data analysis was performed using the IBM SPSS 24.0
statistical package program. While evaluating the study
data, descriptive statistical methods (frequency, percen-
tage, mean, standard deviation) were used in the first
stage. In addition, in the comparison of qualitative data
and comparisons between groups, statistical differences
were evaluated using a T-Test for the dependent groups
and a T-Test for the independent groups. The plantar pres-
sure distribution values obtained from the subjects were
compared both for in-group affected and unaffected
directions and between the groups for the affected and
unaffected sides. Comparisons of functional results, active
and passive ROM values, and radiological measurements
were made only for the 12th month values between the
groups. Results were given as mean + standard deviati-
on (SD). A p-value of <0.05 was considered to be statisti-
cally significant. Values with a probability (P) less than a =
0.05 were accepted as significant and showed difference
between groups; values with a higher probability were

considered insignificant and demonstrated no difference
between groups.

RESULTS

The demographic data of the cases in this study are pre-
sented in Table 1 according to the groups. While the mean
time to return to work for the patients in Group 1 was
81.25 days, this period was calculated as 52.61 days in
Group 2. In the examination of the post-op complications
of the cases, it was seen that 22 of 24 cases in Group 1 (8
for pain, 14 at the request of the patient) had a secondary
surgery for implant removal. One patient had secondary
surgery due to superficial wound infection, and the other
remaining patient had secondary surgery due to wound
necrosis. It was observed that superficial wound infecti-
on developed in 1 of 18 patients in Group 2; none of the
patients required secondary surgery. 22 patients (91.6%)
in the screw group had implant removal procedure per-
formed. Of these procedures, 33.3% was performed due
to ankle pain caused by weight-bearing, and 58.3% was
performed at the patients’ request. None of the patients
in the EndoButton group required a similar procedure to
be performed.

The results of the in-group comparison of the postope-
rative early (3rd month) radiographs and the last (12th
month) radiological measurements are presented in Table
2. The radiological data we obtained were compared wit-
hin and between groups in terms of early and late control
measurements. While no statistically significant difference
was observed between the early and final control TFCS,
TFO, and MCS values in the Screw Group, the early TFO
value in the EndoButton group decreased from 8.41 mm,
on average, to 7.46 mm, which was the mean value for
the final control value; this was statistically significant (p <
0.05). Again, in the EndoButton group, the mean value of
early MCS showed a statistically significant increase from
3.38 mm to an average of 3.5 mm at the final follow-up (p
< 0.05). There was no significant change in the TFCS value
(p > 0.05). When compared between groups, the mean
TFO value in the early control was calculated as 8.78 mm
in the Screw Group and 8.41 mm in the EndoButton gro-
up, and the difference between these values, which was
within the normal radiological limits for both groups, was
statistically significant (p < 0.05). Early MCS values were
also found to be within normal values, with an average
of 3.77 mm and 3.38 mm, respectively, but the differen-
ce between them was statistically significant (p < 0.05).
When comparing late control radiographs between gro-
ups, mean TFCS values were found to be 3.21 mm in the
Screw Group, 3.86 mm in the EndoButton group, and the
mean MCS values were found to be statistically different
as 3.7 mm and 3.5 mm, respectively (p < 0.05).
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Figure 1. Plantar Pressure Test Results
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Table 1. Demographics of Patients

G Sex Affected Part Shoe Habit Activity Habit
roups
Female Male Right Left Soft Hard Active Passive
50% 50% 62.5% 37.5% 0.83% 29.17% 83.33% 16.67%
L) -
Screw Group(%) (n=24) (h=12) (n=12) (n=15) (n=9) (n=17) (n=7) (n=20) (n=4)
66.67% 33.33% 33.33% 67.6%7 94.44 5.56% 83.33% 16.67%
o 0 =
Endo-Button Group(%) (n=18) | ' _;,) (n=6) (n=6) n=12) | 9%n=17) (n=1) (n=15) (n=3)

Table 2. Radiological Evaluation of Injured Ankles

Metal screw group (n=24) EndoButton group (n=18)
First evalution Final evalution First evalution Final evalution
X£SD X£SD - X£SD X£SD -
TFCS (mm) 3.45+1.08 3.21+0.76 0.071 3.48+0.42 3.86+0.32 0.069
= TFO (mm) 8.78+1.59 8.88+2.0 0.271 8.41+0.78 7.76x1.37 0.000*
% MCS (mm) 3.77+£1.06 3.70+1.41 0.096 3.38+0.56 3.50+0.93 0.011*
g First evaluation (n) Final evaluation (n) First evaluation (n) | Final evaluation (n)
@ Mortise stability (n) 24 23 18 18
Arthrosis (n) 0 14 0 4

*: p<0.05, TFCS:Tibiofibuler Clear Space TFO: Tibiofibuler Overlap, MCS:Medial Clear Space

The results of the comparison of radiological measure-
ments and ankle ROM results obtained in the early (3rd
month) and late (12th month) postoperative period from
the cases in the groups are presented in Table 3.

Mortise stability was lost in the final control radiographs
in 3 patients in Group 1, and stability was preserved in all
patients in Group 2. Arthrosis was not detected in any of
the early radiographs. However, when the final control ra-
diographs were examined, it was observed that arthrosis
developed in 14 (58%) patients in Group 1 and in 4 (22%)
patients in Group 2 (Table 3). The results regarding the
comparison of the results of the 12th month functional
scoring scales between the groups are shown in Table 4.

When the non-numerical data were compared, the morti-
se stability was fully observed in the early radiographs in
both groups.

Table 3. Intergroup Comparisons of the Data Obtained from the Radiological Evaluation of the Cases, Range of Motion, and Step Forward

Tests

Metal Screw Group (n=24) EndoButton Group (n=18) P
TFCS (mm) 3.45%+1.08 3.48+0.42 0.093
TFO (mm) 8.78+1.59 8.41+0.78 0.015*
Early Control MCS (mm) 3.77+1.06 3.38+0.56 0.028*
Mortis stability (+/-) 24 + 18 + -
Arthrosis (+/-) none none -
TFCS (mm) 3.21+0.76 3.86+0.32 0.000*
TFO (mm) 8.88+2.0 7.76x1.37 0.079
Late Control MCS (mm) 3.70+1.41 3.50+0.93 0.000*
Mortis stability (+/-) 23 + 18 + -
14 + 4+ -
Step Forward Test (cm) 1.81 6.83 0.231
Dorsiflexion (°) 3.75+6.12 17.5+7.12 0.460
Active
Plantarflexion (°) 31.25+9.11 34.17+9.58 0.420
S Dorsiflexion (°) 6.25+6.12 22.5+7.71 0.515
33.13+£8.05 38.33+£7.07 0.717
*: p<0.05; TFCS: Tibiofibular Clear Space TFO: Tibiofibular Overlap, MCS: Medial Clear Space.
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The results of the comparison of dynamic plantar pressure
distribution analysis values and the affected and unaffec-
ted sides of the cases are shown in Table 5. In addition,
the statistical analysis results of the in-group comparisons
of the plantar pressure distribution data of the affected
and unaffected sides of the cases in both groups are pre-
sented in Table 6. In the Screw Group, a statistically sig-
nificant increase was observed in the great toe loading
percentage of the affected side (p < 0.05). In other fingers,
the loading percentage was statistically significantly dec-
reased (p < 0.05). While the loading percentage of the 1st
metatarsal (MT) head was significantly decreased on the
affected side (p < 0.05), this rate increased significantly at
the 4th-5th MT heads (p < 0.05). The medial arch loading
percentage was found to be significantly increased (p <
0.05), and the medial heel loading percentage was found
to be significantly decreased (p < 0.05). When the data
of the affected and unaffected sides of the EndoButton
group were compared, it was observed that the loading
percentage at the 1st MT head on the affected side was
significantly decreased (p < 0.05), whereas at the 2nd-3rd
MT heads, the loading percentage was significantly incre-
ased (p < 0.05). The medial arch and lateral arch loading
percentage was significantly decreased on the affected
side (p < 0.05), while the lateral heel loading percentage
was significantly increased (p < 0.05)

In the comparison of dynamic pedobarographic data of
the operated feet of the patients between groups, it was
observed that in the Screw Group, great toe, other toes,
1st MT head, 2nd-3rd MT heads, medial arch, and lateral
arch loading percentages were higher. All of these dif-
ferences were statistically significant compared to the
EndoButton group (p < 0.05). It was found that the mean
loading percentages at the 4th-5th MT heads were also
higher in the Screw Group; however, this was not statisti-
cally significant. The medial heel loading percentage was
lower in the Screw Group compared to the other group,
but it was not statistically significant. The lateral heel lo-
ading percentage, on the other hand, was significantly
decreased (p < 0.05).

Table 4. Intergroup Comparisons of the Total Scores of the
AOFAS, Weber and Freiburg Scales of Groups

Screw Group | Endo-Button Group
(n=24) (n=18) P
AOFAS 85+13.13 92.33+7.73 0.041*
WEBER 5.88+4.16 2.67+2.63 0.07
FRIEBURG 86,25+11,01 88,50+9,82 0.49
*:p<0.05

DISCUSSION

This study aimed to compare the clinical, functional, and
radiological results of the three-cortex screw fixation and
the EndoButton technique, which are commonly used
procedures in the fixation of concomitant syndesmosis
injury in patients with malleolar fractures. Therefore, in
this study, the cases that were followed-up for 1 year were
divided in 2 groups: the metallic Screw Group and the
EndoButton group. Patients were compared according to
their histories, physical examination findings and radiolo-
gical measurements taken from the postoperative early
(3rd month), late (12th month) control radiographs, func-
tional scores, and dynamic plantar pressure distribution
analysis data. In addition to the parameters already stu-
died on the EndoButton technique’s effects on the ana-
tomical reduction of the syndesmosis joint and the pre-
servation of physiological movements, for the first time in
the literature, the technique’s effects on plantar pressure
distribution was also studied.

When the early and late TFCS, TFO and MCS measurement
data of the cases were examined in each group, it was
seen that these changes remained within normal limits,
although they were statistically significant. In both gro-
ups, it was observed that all patients had mortise stability
in the early control radiographs, but the mortise stability
could not be preserved in the final control radiographs of
1 patient in the Screw Group. In the EndoButton group,
there was no case exhibiting loss of mortise stability. It
is thought that these measurements, which were found
to be within normal range, are not clinically significant,
even though they are statistically significant. However,
the decrease in TFO value and increase in MCS value in
the dynamic fixation group show that there is a need for
further studies in order to observe whether there is some
loosening of the EndoButton.

Arthrosis developed in 14 patients (58%) in the Screw
Group and 4 patients (22%) in the EndoButton group in
the final follow-up radiographs. These findings and the
results of the present study show similarities with the li-
terature (6).
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Table 5. Comparison of the Screw and Endo-Button Groups of Dynamic Plantar Pressure Distribution Data of Cases in Affected and

Unaffected Sides

Affected Side Non-affected Side
S Endo-Button e (EE Endo-Button
(n=24) Group P (n=24) Group P
(n=18) (n=18)

Great Toe (%) 14.33+6.58 8.24+3.07 0.014* 11.45+5.24 8.45+4.31 0.59
Other Fingers (%) 4.67+5.69 2.78+1.68 0.000* 7.67+7.40 2.60+2.14 0.000*
1st Metatarsal Head (%) 15.91+6.77 6.68+2.34 0.000* 11.41+6.24 8.84+2.55 0.000*
2nd and 3rd Metatarsal Head (%) 24.02+6.81 15.62+2.30 0.000* 22.99+5.17 17.50+4.90 0.867
4th ve 5th Metatarsal Head (%) 17.98+4.15 13.45+3.53 0.368 22.48+7.05 12.41+2.82 0.000*
Medial Arch (%) 10.29+6.97 5.56+1.70 0.002* 6.23+4.03 5.80+2.65 0.287
Lateral Arch (%) 19.92+9.46 14.10+415 0.000* 20.73%£5.78 14.62+5.40 0.551
Medial Heel (%) 15.75+5.71 16.25+3.54 0.08 21.15+6.08 15.53+2.27 0.000*
Lateral Heel (%) 16.14+10.12 17.13+4.93 0.002* 17.44+8.40 14.27+3.64 0.000*
Load Response Time (ms) 118.88+23.23 152+53.75 0.000* 113+20.09 151.83+44.24 0.001*
Load Response Max. Surface (cm?) 106.50+28.63 87.83+9.326 0.000* 103.00+£14.78 93.83+22.04 0.002*
Load Response Max. Load (%) 60.38+17.85 48+11.067 0.011* 56.25+5.25 45+18.50 0.000*
Terminal Stance Time (ms) 309.13+42.70 380.17+163 0.001* 302.88+68.44 390.83+99.84 0.064
Terminal Stance Max. Surface (cm?) 125.75+20.78 127£17.72 0.31 125.38+17.54 124.67+8.2 0.006*
Terminal Stance Max. Load (%) 97.63%£3.18 95.50+6.051 0.000* 94.50+6.04 99.67+0.76 0.000*
*: p<0.05

Tablo 6. Comparison of Affected and Unaffected Sides of Dynamic Plantar Pressure Distribution Data of Cases in Screw and Endo-Button

Groups

Screw Group (n=24) Endo-Button Group (n=18)
Affected Non-affected p Affected Non-affected p

Great Toe (%) 14.33+6.58 11.45+£5.24 0.033* 8.24+3.07 8,45+4,31 0,865
Other Fingers (%) 4.67+5.69 7.67+7.40 0.007* 2.78+1.68 2,60+2,14 0,053
1st Metatarsal Head (%) 15.91+6.77 11.41+£6.24 0.000* 6.68+2.34 8,84+2,55 0,048*
2nd and 3rd Metatarsal Head (%) 24.02+6.81 22.99+5.17 0.275 15.62+2.30 17,50+4,90 0,002*
4th ve 5th Metatarsal Head (%) 17.98+4.15 22.48+7.05 0.000* 13.45%3.53 12.41+2.82 0.136
Medial Arch (%) 10.29+6.97 6.23+4.03 0.027* 5.56+1.70 5.80+2.65 0.000%
Lateral Arch (%) 19.92+9.46 20.73%£5.78 0.599 14.10+4.15 14.62+5.40 0.007*
Medial Heel (%) 15.75+£5.71 21.15%£6.08 0.009* 16.25+3.54 15.53+2.27 0.381
Lateral Heel (%) 16.14+10.12 17.44+8.40 0.567 17.13+£4.93 14.27+3.64 0.000*
Load Response Time (ms) 118.88+23.23 113+20.09 0.116 152.00+53.75 151.83+44.24 0.000*
Load Response Max. Surface (cm?) 106.50+28.63 103+14.78 0.556 87.83+£9.326 93.83+22.04 0.441
Load Response Max. Load (%) 60.38+17.85 56.25+5.25 0.246 48+11.067 45+18.50 0.003*
Terminal Stance Time (ms) 309.13+42.70 302.88+68.44 0.501 380.17+163 390.83+99.84 0.000*
Terminal Stance Max. Surface (cm?) 125.75+20.78 125.38+17.54 0.912 127+17.72 124.67+8.2 0.000*
Terminal Stance Max. Load (%) 97.63+3.18 94.50+6.04 0.007* 95.50+6.051 99.67+0.76 0.165
*: p<0.05
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In the present study, the mean AOFAS score of the
EndoButton group was 92.33 and 85 in the Screw Group.
It was observed in the literature that EndoButton sco-
res are between 85.57 and 97 and between 75 and 92 in
screw fixation groups (7-14). The results in this study are
therefore similar to the literature. The AOFAS scores of the
EndoButton group are significantly better. In a review by
Stiene et al., in which studies carried out in the last 10 ye-
ars in the literature were reviewed in 2018, 494 patients in
11 studies were evaluated, and when the weighted avera-
ges of AOFAS scores between static and dynamic fixation
were examined, no statistically significant difference was
found despite the fact that the results were higher in favor
of the dynamic group (p > 0.05) (15).

The in-group comparisons of the dynamic plantar pressu-
re distribution analysis data that were obtained in the pre-
sent study in terms of the affected and unaffected sides
and the differences between the groups on the affected
side and the unaffected side were analyzed separately.
The decrease in loading percentages under the first me-
tatarsal and medial heel in the surgically operated feet of
the patients in the metal screw group, as well as the inc-
rease in weight in the 4th and 5th MT heads, along with
the pressure distribution analyses on the soles of the feet
after the surgical operation, indicate that the foot is positi-
oned towards more supination. Furthermore, the increase
in great toe and medial longitudinal arch loading percen-
tage supports this idea. In the foot positioned in supina-
tion, the dynamic biomechanics of the subtalar joint and,
accordingly, the midtarsal joint will cause rigidity in the
foot. It is thought that this situation may cause problems
in terms of flexibility and shock absorption of the foot,
especially in the forefoot in the future. It was found that
the maximum loading percentage of the terminal stance
phase increased on the affected side, which was also sta-
tistically significant (p < 0.05). Terminal stance is the phase
in which the extremity ends the stance phase and starts
to swing, and studies show that pain or foot pathologies
lead to a shortening of the total stance phase time and a
reduction in the load in this phase. Considering the pro-
longation of the stance phase after metal screw fixation in
this study’s cases, the increase in the foot loading percen-
tage can be considered positive; on the other hand, the
increase in loading and time in this period can also cause
a decrease in walking speed.

On the surgically operated sides of the cases in the
EndoButton group, the decrease in the 1st MT head’s
medial and lateral arch loading percentage, compared
to the unaffected sides, means that the weight shifted

from medial to lateral; however, with the decrease in the
percentages in the lateral, the foot was not positioned in
complete supination, and a more plantigrade foot was
shaped in terms of plantar pressure distribution percen-
tages. In addition, in the cases in this group, the increase
in the loading percentage under the 2nd-3rd MT heads
compared to the other feet shows that the problem of
decreased forefoot flexibility in the screw fixation group
did not occur in these cases. Based on these data, it can be
said that the present study revealed that the percentages
of forefoot and midfoot pressures increased in cases with
static fixation compared to cases with dynamic fixation,
while the percentages of pressure on the back of the foot
decreased. This highlights the necessity for considering
the effects of ankle injuries on gait parameters in detail
in the selection of surgical technique. In addition, in such
approaches, since routine clinical evaluations are not sen-
sitive to the changes that were mentioned, decisions sho-
uld be made based on the results of evaluation methods
that provide more objective data. There is no study in the
literature that compares these data.

In the routine practice for syndesmosis injuries with
screw fixation, the decision whether or not to remove
the syndesmosis screws is made through patient-physici-
an communication. It is explained that both approaches
are available in the literature, and the aim is to decide on
these approaches together with the patient in line with
the positives and negatives of each approach. In addition,
conventional screws are removed in the 3rd month in pa-
tients who have pain in the ankle due to weight bearing.
In the current literature, there is no clear consensus on the
necessity of removing conventional screws. In 2 separate
studies on this subject, while one group of researchers ad-
vocated for the necessity of removing the screws, the ot-
her argued that this is not a necessary procedure (16,17).

Limitations of the Study

The fact that this study was conducted with the data ob-
tained from the 1-year follow-up of 2 groups consisting
of 42 cases meant that it was not possible to compare the
long-term results of the treatment techniques of the rela-
ted injury. There is a need for broader studies and longer
follow-up studies in the literature.

In this study, the radiological measurements and the data
that were obtained from the direct radiographs were also
compared. Kocadal et al., showed that fibular rotation is
seen as a potential problem in cases with screw fixati-
on and that computed tomography is superior to direct
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radiography in the post-surgical evaluation (18). Another
limitation of the present study is that radiological evalua-
tions were made only on direct radiographs.

CONCLUSION

In addition to physical examination, radiological exa-
minations and clinical scoring, the use of pedographic
pressure distribution analysis, which provides objective
and measurable data, will be useful in the evaluation of
patients. There is a need for reliability and correlation stu-
dies on these data that need to be conducted in larger
populations, including control groups. In malleolar frac-
tures accompanied by syndesmosis injury, instead of con-
ventional metallic screws that provide static fixation, the
EndoButton technique’s dynamic fixation seems to be a
more rational approach since it allows for an earlier return
to work/daily life and physiological movements of the
joint; it also does not restrict ankle dorsiflexion and thus
does not increase forefoot and midfoot pressure during
gait.
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Retrospective Comparison of Open
and Percutaneous Repair Methods in
Acute Achilles’ Tendon Repair
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Tiirkiye ABSTRACT

*Ozel Klinik, izmir, Tirkiye Purpose: In recent years Achilles’ tendon tears are becoming more common. Open and percutaneous repair methods have
30rtopedi ve Travmatoloji, izmir been described in the surgical treatment of tendon tears. The aim of this study is to determine whether there is a difference
Bakircay Universitesi, Izmir, Tirkiye between open repair and percutaneous repair.

Methods: Patients who underwent surgical repair due to acute Achilles’ tendon full-thickness rupture in our clinic, were
included in the study. Open repair was performed for one group of patients and percutaneous repair was performed for the
other. At the end of follow-up, clinical scores and complication rates were compared statistically.

Results: Thirty-six patients with a mean age of 46.3 years were included in the study. Nineteen patients were treated with
the open method and seventeen patients with the percutaneous method. The mean follow-up period was 27.3 months
for both groups. Mean Leppilahti scores were 94.71 in the percutaneous repair group and 90.79 in the open repair group
(p>0.05). Re-rupture, deep infection and DVT rates were similar (p>0.05). Skin necrosis was more common in the open
repair group (p<0.05). While sural nerve neuropraxia was more common in percutaneous repair (p<0.05).

Condlusion: In the surgical treatment of acute Achilles’ tendon tears, the percutaneous method should be the first choice

) with its low complication rate and good clinical results. It is necessary to pay attention to the sural nerve during surgery.
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Ahmet Cemil TURAN
Ali ihsan KILIC
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Akut Asil Tendon Onariminda Atk Ve Perkiitan Tamir Yontemlerinin Retrospektif Karsilastiriimasi
OZET

Girig: Son yillarda spora ilginin artmasi ve toplumun yas ortalamasinin artmasi gibi nedenlerden dolayi asil tendon
yirtiklan daha fazla goriilmeye baslanmistir. Asil tendon yirtiklaninin cerrahi tedavisinde agik ve perkiitan tamir yontemleri
tanimlanmistir. biz bu calismada agik veya perkiitan yontemle tedavi ettigimiz hastalarin klinik sonuclarini karsilastirdik.

Hastalar ve metod: Klinigimizde akut asil tendon tam kat yirtigi nedeniyle cerrahi tamir uyguladigimiz hastalar
calismaya dahil edildiler. Bir grup hastaya acik tamir digerine perkiitan tamir uygulanmisti. Cerrahi sonrasi iki grubada
benzer rehabilitasyon programi uygulandi. Takip sonunda hastalarin klinik degerlendirmeleri Leppilahti skoruna gore
yapildi. Komplikasyonlar not edildi. iki grup arasinda istatistiksel degerlendirme yapildi.

Sonuglar: Calismaya yas ortalamasi 46.3 (27-68) olan 36 hasta dahil edildi. Hastalarin 28'i (%77.8) erkek, 81 (%22.2)
kadind. 19 hasta acik, 17 hasta ise kapali yontemle tedavi edilmisti. Ortalama takip siireleri 27.3 (12-60) aydi. iki grup
Correspondence: Mehmet Akdeir arasinda yas, cinsiyet dagilimlan ve takip siireleri arasinda istatistiksel anlamli fark yoktu (p>0.05). Perkiitan tamirde
ortalama Leppilahti skorlar agik tamirde 94.71 iken agik tamirde 90.79 idi (p>0.05). Cerrahi siirelerin karsilastinlmasinda
perkiitan tamir daha kisaydi (19.47dk, 47.26dk, p<0.05). Tekrar yirtik orani perkiitan tamirde %>5.9 iken acik tamirde
%5.3 idi (p>0.05). Derin enfeksiyon perkiitan tamirde goriilmedi, agik tamirde %710.5 oraninda goriildii (p>0.05). Cilt
nekrozu perkiitan tamirde yok iken acik tanirde %36.8 oraninda gériildii (p<0.05). sural sinir ndropraksisi acik tamirde
goriilmez iken perkiitan tamirde %35.3 oraninda goriildii (p<0.05). Derin ven trombozu perkiitan tamirde %5.9, acik
tamirde %>5.3 oraninda goriildii (p>0.05).
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Open and Percutaneous Repair Methods in Acute Achilles’ Tendon Repair

nterestin sports for a healthy life has recently been inc-
reasing. At the same time, society is aging. The Achilles
tendon is the most frequently ruptured tendon. More
people are expected to have Achilles’tendon injuries over
time (1). The Achilles tendon is the thickest tendon in the
body. These ruptures usually occur among middle-aged
individuals during sporting activities or with sudden mo-
vements. Achilles’tendon tears should be treated approp-
riately because of this tendon’s importance in walking (2).

The optimal treatment of Achilles tendon injuries is still
controversial. Treatment options can be divided betwe-
en conservative and surgical methods. With conservative
methods, patients can return to daily life with functional
physical therapy following immobilization with a cast,
splint, or brace (3). The advantage of conservative tre-
atment is the absence of wound problems at the site of
surgery and infections that may occur with surgical met-
hods. The disadvantages, especially for young and active
individuals, are the risk of re-rupture, weakness due to the
retracted muscle, and joint stiffness due to long-term im-
mobilization (4). In addition, the injection of agents that
stimulate biological recovery has been described, such as
platelet-rich plasma or mesenchymal stem cells. However,
there is no scientific evidence that these agents change
the course of treatment (5). Open, minimally invasive, and
percutaneous methods of surgical treatment have been
described (6-8). In the open method, the tendon is repa-
ired by end-to-end sutures (6). In the minimally invasive
method, the tear line is opened with a small incision, su-
tures are passed percutaneously from the proximal and
distal ends, and the repair is performed with the help of
a special device (7). In percutaneous methods, the tendon
is repaired with various suture methods without opening
the tear line (8).

Percutaneous repair methods have become particularly
popular for preventing skin necrosis and deep infection
and for increasing patient comfort. Percutaneous repair
methods are also preferred because they do not require
the use of additional devices. However, there are concerns
regarding the risk of re-rupture and sural nerve neuropra-
xia related to percutaneous repair (9).

In this study, we compare the results of acute Achilles’ten-
don tears treated with open and percutaneous methods.
Our hypothesis is that percutaneous Achilles tendon repa-
ir is a more advantageous method than open repair.

Materials and Methods

After obtaining the approval of the ethics committee
(Bakircay University no: 526-506), patients who had un-
dergone surgery for Achilles’ tendon injury were retros-
pectively reviewed. Only acute repairs (operations perfor-
med within the first 36 hours) were included in the study.
Patients who underwent repairs in the chronic/subacute
period were not included in the study. Pediatric patients
and patients who could not be followed clinically were
not included in the study.

The diagnosis of Achilles tendon rupture was made by
palpation of the Achilles tendon on examination, ab-
sence of plantar flexion and inability to walk or limping.
Radiologically, ultrasound or MRI was performed for all
patients in the course of differential diagnosis and tendi-
nitis and partial tears were excluded (Fig. 1). Surgery was
performed for full-thickness tears and tendinous region
tears. No surgical intervention was performed for partial
musculoskeletal injuries. Patients with Achilles tendon te-
ars after direct incisions with cutting tools, patients with
avulsion from the calcaneus attachment site with a bone
fragment, and patients with previous surgical scars in that
area were not included in the study.

Figure 1: Detection of gap by preoperative palpation. Total tear on
preoperative MRI. Healed state of the tendon by MRI control in the 6th
month after percutaneous repair.

General or spinal anesthesia was applied for all patients.
The prone position was preferred as the surgical positi-
on. Antibiotic prophylaxis was administered with 1 g of
cefazolin sodium before surgery. Tourniquets were not
applied for either the open or the percutaneous method.
In the open method, the tear region was opened with an
incision in a posterior curve. The body of the tendon was
reconstructed with non-absorbable 2-0 Ethicon sutures.
Tendon circumference was repaired with 3-0 Prolene sutu-
res. If the plantaris muscle was present, it was augmented
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onto the tendon (Fig. 2). In the percutaneous method, six
holes were drilled with a total of six #11 scalpels, with two
proximal to the tear, two in the tear region, and two dis-
tal to the tear. With a long sterile needle, PDS Il sutures
were applied, with the first suture from the proximal area
by drawing eight towards the distal area, and the second
suture from the distal in the opposite direction. Sutures
were threaded proximally and knotted. Knots were left
under the skin (Fig.s 2 and 3). After both repairs, Homan'’s
test was performed passively on the plantar aspect of the
ankle. When flexion was observed, the skin was closed.
The time between skin incision after anesthesia and skin
closure was recorded with the help of anesthesia forms.

| Figure 2: Percutaneous repair. Open repair. |

After surgery, both patient groups were first treated with a
plantar brace. It was followed by an angle-adjustable ank-
le brace in flexion. At the end of the first week, the brace
was adjusted so that the ankle was at 90°. Partial load be-
aring of 50% was permitted. Sutures were removed in the
first week for patients treated by percutaneous method
and in the second or third week for the open method. In
the fourth week of follow-up, the brace was removed, and
weight bearing was recommended as tolerated. Active
ankle exercises were also given.

Postoperative clinical control examinations of the pati-
ents were performed based on the Leppilahti score at
minimum 12 months (10). Skin necrosis, deep infection,
neuropraxia in the sural nerve region, re-rupture, and

deep vein conditions such as thrombosis were noted and
recorded.

Figure 3: Transition sequence of sutures in percutaneous repair. While
going from 1 to 6 for the first suture, two sutures were made in the
opposite direction for the second suturing, and these were knotted
simultaneously.

SPSS was used for statistical evaluation. The obtained
data were entered into Microsoft Excel. Data were listed
numerically and categorically. Mean and median values
were obtained for numerical data and percentages for
categorical data. The Shapiro-Wilk test was used to deter-
mine whether the numerical data conformed to normal
distribution. Parametric tests were used when normal
distribution was confirmed, and nonparametric tests were
used when it was not. The chi-square test was used to eva-
luate categorical data. Fisher’s exact test was used when
observed values in tables were below 5, while Pearson’s
chi-square test was used for values greater than five. The
significance level was accepted as p<0.05.
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Results

A total of 48 patients were identified in the retrospec-
tive evaluation. 8 of these patients had chronic tears.
Adequate clinical follow-up could not be performed in
4 patients. There were no pediatric patients in our series.
Thirty-six patients with a mean age of 46.3 (27-68) years
and appropriate clinical follow-up were included in the
study. Twenty-eight (77.8%) of the patients were male
and 8 (22.2%) were female. Nineteen patients were trea-
ted with the open method and seventeen patients with
the percutaneous method. The mean follow-up time for
both groups was 27.3 (12-60) months. Age, gender, and
side distributions were similar between the two groups
(p>0.05, Table 1). There was no statistically significant dif-
ference between follow-up times (p>0.05, Table 1).

Mean Leppilahti scores were 94.71+7.800 (80-100) for the
percutaneous repair group and 90.79+6.721 (80-100) for
the open repair group (p: 0.129, p>0.05). Percutaneous re-
pair was found to be quicker in the comparison of surgical
times (19.47 min vs. 47.26 min, p<0.001, p<0.05) (Table 2).

In the comparison of complications, the rate of re-rupture
was 5.9% (1 patient) with percutaneous repair and 5.3%
(1 patient) with open repair (p: 1.000, p>0.05). Deep in-
fection was not seen in the percutaneous repair group,
while it was seen at a rate of 10.5% (2 patients) (fig.4) with
open repair (p: 0.487, p>0.05). Skin necrosis was not ob-
served in the percutaneous repair group, but it was seen
at a rate of 36.8% (7 patients) with open repair (p: 0.008,
p<0.05). While sural nerve neuropraxia was not seen with
open repair, it was seen at a rate of 35.3% (6 patients) with
percutaneous repair (p: 0.006, p<0.05). Finally, deep vein
thrombosis occurred at a rate of 5.9% (1 patient) with per-
cutaneous repair and 5.3% (1 patient) with open repair (p:
1.000, p>0.05) (Table 2).

Table 1: Comparison of general demographic data

Percutaneous repair Open repair p value
Age (years) 47.65 SD: 9,212 45.05 SD: 8,695 0.346*
male 13 76.5% 15 78.9%
Gender 1.000%*
female 4 23.5% 4 21.1%
Right 8 47.1% 9 47.4%
Side 0.985%**
Left 9 52.9% 10 52.6%
Follow-up time (months) 30.35 SD:10.839 24.53 SD: 12,642 0.100*
SD: standard deviation, *: Mann-Whitney U test, **: Fisher’s exact test, ***: Pearson’s chi-square test

Table 2: Comparison of clinical outcomes and complication rates

Percutaneous repair Open repair p value

Leppilahti score 94.71 SD: 7,800 90.79 SD: 6,721 0.129*

Surgical time (min) 19.47 SD: 2,831 47.26 SD: 3,956 <0.001*
yes 0 17.6% 2nd 10.5%

deep infection 0.487**
no 17 82.4% 17 89.5%
yes 0 0.0% 7 36.8%

skin necrosis 0.008**
no 17 100.0% 12 63.2%
yes 1 5.9% 1 5.3%

Re-rupture 1.000%**
no 16 94.1% 18 94.7%
es 6 35.3% 0 0.0%

Sural nerve 4 0.006**
neuropraxia no 1 64.7% 19 % 100
yes 1 5.9% 1 5.3%

DVT 1.000%**
no 16 94.1% 18 94.7%

SD: standard deviation, DVT: deep vein thrombosis *: Mann-Whitney U test, **: Fisher’s exact test
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Figure 4: Superficial skin infection and cellulitis findings. Deep infection

and abscess formation.

Discussion

Treatment of Achilles tendon tears is classically either
conservative or via surgical open repair. Conservative tre-
atment of Achilles tendon tears may result in weakness,
tendon retraction, muscle atrophy, or relapse and open
surgery may result in skin problems. For these reasons,
surgeons have sought different treatment methods. One
of them is the percutaneous method. The percutaneous
Achilles tendon repair method was first performed in 1977
by Ma and Griffith (5). In this method, it is aimed to both
eliminate skin problems and preserve muscle strength
with stable repair. However, the most important problem
with the percutaneous method is neuropraxia due to the
direct or indirect involvement of the sural nerve, which is
close to the Achilles tendon.

In comparative studies of Achilles tendon ruptures trea-
ted with open or percutaneous methods, infection rates
were found to be lower among patients treated with the
open method compared to the percutaneous method
(11). Although there were no infections in patients trea-
ted with the percutaneous method in their study, Lim et
al. found infections in 21% of the patients treated with the
open method (p: 0.01) (11). In our patient group, these ra-
tes were 0.0% and 36.8%, respectively (p: 0.008, p<0.05).

Lim et al. found no difference between their two groups in
terms of re-tear rates (open repair 3%, percutaneous 6%,
p>0.05) or functional scores (11). Karabinas et al. found no

difference between the percutaneous and open methods
in terms of clinical scores, return to work, or satisfaction
rates (12). Henriquez et al. conducted a functional com-
parison and concluded that plantar flexion strength, calf
diameter, ankle range of motion, and single heel strike
results were similar between the two groups (13). Re-
rupture rates and functional scores were similar between
the two groups in our study, as well (p: 0.129). In our study,
the rate of re-rupture was 5.9% in the group treated with
the percutaneous method, while this rate was 5.3% with
the open method (p: 1.000).

Percutaneous repair often comes with a higher rate of su-
ral nerve neuropraxia compared to open repair (11,12,14).
Although sural nerve neuropraxia was observed at higher
rates in previous studies (3% and 18%) (11,12), this rate is
seen to be decreasing in more recent studies (6.45%) (14).
This is due to advancements of surgical techniques over
time and a better understanding of anatomy. In our per-
cutaneous treatment group, we observed sural nerve ne-
uropraxia at a rate of 35%. For all those patients, neuropra-
xia regressed within 1 month and completely recovered.
At the end of the treatment period, sural nerve lesions
had decreased to 0%. McGee et al. showed in a cadaver
study that needles or sutures do not directly damage the
sural nerve and that there may be compression between
the tendon sheath and the nerve (15,16). Although the
rate of neuropraxia was high among our patients, the per-
manent damage rate was 0.0%.

Our study is a retrospective study by design. Therefore,
randomization and equal distribution of the characteris-
tics of the groups could not be done. In the future, studies
with larger numbers of patients and patient groups with
longer follow-up periods should be planned.

Conclusion

Percutaneous repair is a method with significant advan-
tages over open repair for acute Achilles’ tendon injuries.
In particular, fewer wound problems and infections are
seen. The surgery time is also shorter. There are no signi-
ficant differences between functional results and the risk
of repeat tears. The disadvantage of the percutaneous
method is sural nerve neuropraxia. However, that risk can
be minimized by paying attention to anatomical features,
and when it does occur, sural nerve neuropraxia is usu-
ally temporary. In conclusion, based on the results of this
study, percutaneous repair should be the first-choice met-
hod for the repair of acute Achilles’ tendon ruptures due
to low complication rates and good functional outcomes.

Aabadem Univ. Saglik Bilim. Derg. 2022; 13 (4): 508-513

512



Open and Percutaneous Repair Methods in Acute Achilles’ Tendon Repair

DECLARATIONS

Authorship

All authors equally contributed to the design and imple-
mentation of the research, to the analysis of the results
and to the writing of the manuscript.

Conflict of interest
None

Funding
There is no any financial support for the study.

Data Availability
All data used in the study available upon request from the
author.

Ethics Approval

This study was approved by the izmir Bakircay University
Research Ethics Committee on 02/03/2022 with the deci-
sion number 526-506.

REFERENCES

1. Suchak AA, Bostick G, Reid D, Blitz S, Jomha N. The incidence of
Achilles tendon ruptures in Edmonton, Canada. Foot Ankle Int.
2005 Nov;26(11):932-6. doi: 10.1177/107110070502601106. PMID:
16309606.

2. Gross CE, Nunley JA 2nd. Acute Achilles Tendon Ruptures. Foot
Ankle Int. 2016 Feb;37(2):233-9. doi: 10.1177/1071100715619606.
Epub 2015 Nov 20. PMID: 26590377.

3. Willits K, Amendola A, Bryant D, Mohtadi NG, Giffin JR, Fowler P,
Kean CO, Kirkley A. Operative versus nonoperative treatment of
acute Achilles tendon ruptures: a multicenter randomized trial using
accelerated functional rehabilitation. J Bone Joint Surg Am. 2010
Dec 1;92(17):2767-75. doi: 10.2106/JBJS.1.01401. Epub 2010 Oct 29.
PMID: 21037028.

4. Maffulli N, Longo UG, Maffulli GD, Khanna A, Denaro V. Achilles
tendon ruptures in elite athletes. Foot Ankle Int. 2011 Jan;32(1):9-15.
doi: 10.3113/FAI.2011.0009. PMID: 21288429.

5. Kadakia AR, Dekker RG 2nd, Ho BS. Acute Achilles Tendon Ruptures:
An Update on Treatment. J Am Acad Orthop Surg. 2017 Jan;25(1):23-
31. doi: 10.5435/JAAOS-D-15-00187. PMID: 27898509.

6. Rosenzweig S, Azar FM. Open repair of acute Achilles tendon
ruptures. Foot Ankle Clin. 2009 Dec;14(4):699-709. doi: 10.1016/j.
fcl.2009.07.002. PMID: 19857843.

7. Ververidis AN, Kalifis KG, Touzopoulos P, Drosos Gl, Tilkeridis KE,
Kazakos KI. Percutaneous repair of the Achilles tendon rupture in
athletic population. J Orthop. 2015 Oct 9;13(1):57-61. doi: 10.1016/j.
jor.2015.09.004. PMID: 26955226; PMCID: PMC4761618.

8. DeVries JG, Scharer BM, Summerhays BJ. Acute Achilles Rupture
Percutaneous Repair: Approach, Materials, Techniques. Clin Podiatr
Med Surg. 2017 Apr;34(2):251-262. doi: 10.1016/j.cpom.2016.10.011.
Epub 2017 Jan 19. PMID: 28257678.

9. YangB,LiuY,KanS,ZhangD, XuH, LiuF,Ning G, Feng S. Outcomes and
complications of percutaneous versus open repair of acute Achilles
tendon rupture: A meta-analysis. Int J Surg. 2017 Apr;40:178-186.
doi: 10.1016/j.ijsu.2017.03.021. Epub 2017 Mar 11. PMID: 28288878.

10.

11.

12.

13.

14.

15.

16.

Spennacchio P, Vascellari A, Cucchi D, Canata GL, Randelli P. Outcome
evaluation after Achilles tendon ruptures. A review of the literature.
Joints. 2016 Jun 13;4(1):52-61. doi: 10.11138/jts/2016.4.1.052. PMID:
27386448; PMCID: PMC4914375.

Lim J, Dalal R, Waseem M. Percutaneousvs.open repair of the ruptured
Achilles tendon--a prospective randomized controlled study. Foot
Ankle Int. 2001 Jul;22(7):559-68. doi: 10.1177/107110070102200705.
PMID: 11503980.

Karabinas PK, Benetos IS, Lampropoulou-Adamidou K, Romoudis
P, Mavrogenis AF, Vlamis J. Percutaneous versus open repair of
acute Achilles tendon ruptures. Eur J Orthop Surg Traumatol. 2014
May;24(4):607-13. doi: 10.1007/500590-013-1350-7. Epub 2013 Nov
5. PMID: 24190345.

Henriquez H, Mufoz R, Carcuro G, Bastias C. Is percutaneous repair
better than open repair in acute Achilles tendon rupture? Clin
Orthop Relat Res. 2012 Apr;470(4):998-1003. doi: 10.1007/s11999-
011-1830-1. PMID: 21365335; PMCID: PMC3293952.

Maes R, Copin G, Averous C. Is percutaneous repair of the Achilles
tendon a safe technique? A study of 124 cases. Acta Orthop Belg.
2006 Apr;72(2):179-83. PMID: 16768262.

McGee R, Watson T, Eudy A, Brady C, Vanier C, LeCavalier D, Hoang V.
Anatomic relationship of the sural nerve when performing Achilles
tendon repair using the percutaneous Achilles repair system, a
cadaveric study. Foot Ankle Surg. 2021 Jun;27(4):427-431. doi:
10.1016/j.fas.2020.05.011. Epub 2020 Jun 7. PMID: 32553425.

Majewski M, Rohrbach M, Czaja S, Ochsner P. Avoiding sural nerve
injuries during percutaneous Achilles tendon repair. Am J Sports
Med. 2006 May;34(5):793-8. doi: 10.1177/0363546505283266. PMID:
16627630.

Acabadem Univ. Saghk Bilim. Derg. 2022; 13 (4): 508-513

513



Acibadem Univ. Saglik Bilim. Derg. 2022; 13 (4): 514-519
https://doi.org/10.31067/acusaglik.1100641

Orthopedics / Ortopedi

ORIGINAL ARTICLE / ARASTIRMA YAZISI

Long-Term Outcomes and Complications
of Periprosthetic Fractures of The Proximal
Femur: Retrospective Review of 48
Patients

ibrahim Alper Yavuz' @ , Cahit Kocak? ® , Fatih inci* ® , Erman Ceyhan® ® ,
Ahmet Ozgiir Yildinim® @) , 0zdamar Fuad Oken® @

'Eskisehir City Hospital, Department
of Orthopaedics and Traumatology/
Eskisehir/ Turkey

20zel Doruk Yildirim Hospital/ Bursa/
Turkey

*Ankara Bilkent City Hospital,
Department of Orthopaedics and
Traumatology/ Ankara/ Turkey

ibrahim Alper YAVUZ
Cahit KOCAK

Fatih iNCi

Erman CEYHAN
Ahmet Ozgiir YILDIRIM
0Ozdamar Fuad OKEN

Correspondence: ibrahim Alper Yavuz
Eskisehir City Hospital, Department of
Orthopaedics and Traumatology/ Eskisehir/
Turkey

Phone: +905558751886

E-mail: dribrahimyavuz@hotmail.com

Received: 8 April 2022
Accepted: 6 July 2022

ABSTRACT

Objectives: Periprosthetic fractures, especially periprosthetic proximal femur fractures, are an increasingly important orthopaedic
problem. The aim of this study is to evaluate long-term results, mortality and complications of periprosthetic fractures.

Methods: Patients who had proximal femur periprosthetic fractures were evaluated retrospectively. Patients with Vancouver type B1and
Cwere treated with plate-screw osteosynthesis and patients with Vancouver type B2 were operated on using revision femoral systems.
Follow-up was evaluated by clinical and radiographic, and functional results were assessed by Gos scoring.

Results: Totally 48 patients were evaluated retrospectively. 16 patients (33.3%) were type B1, 18 patients (37.5%) were type B2 and
14 patients (29.2%) were type C. 30 patients (62.5%) with type B1 and C were treated with plate screw osteosynthesis and 18 patients
(37.5%) with type B2 treated with revision femoral systems. There was a significant correlation between the surgical method applied
and both mortality and preop/postop GOS scoring systems (p <0.05). Complications and/or the need for intensive care were seen in 28
patients (58.3%) only 1(2.1%) of these was due to iatrogenic. In total, 20 patients (41.7%) from 48 patients could complete the procedure
without any problems.

Conclusion: As a result of our study, 58% of patients with periprosthetic femur fractures had complications and need intensive care
during the treatment process. Periprosthetic proximal femur fractures, which are generally seen in the elderly population, are injuries
with very high complication, mortality and morbidity rates. Therefore, it is recommended that surgeons pay maximum attention during
the treatment process.

Level of evidence: Level IV

Keywords: Periprosthetic Femur Fracture; Long-term Results; Glasgow Outcome Scale (GOS); Mortality; Complications

Proksimal Femur Periprostetik Kinklarinin Uzun Ddnem Sonuglan ve Komplikasyonlari: 48 Hastanin Retrospektif
incelemesi

(i3]

Amag: Periprostetik kiriklar, dzellikle periprostetik proksimal femur kiriklar, 6nemi giderek artan ortopedik bir problemdir. Bu calismanin
amac, periprostetik femur kiriklarinin uzun donem sonuglarini, mortalitesini ve komplikasyonlarini degerlendirmektir.

Yontemler: Proksimal femur periprostetik kingi olan hastalar retrospektif olarak degerlendirildi. Vancouver tip B1 ve C olan hastalar
plak vida osteosentezi ile ameliyat edildi. Vancouver tip B2 olan hastalar ise revizyon femoral sistemler kullanilarak ameliyat edildi. Klinik
izlem fizik muayene ve radyografik olarak degerlendirilirken, fonksiyonel sonuglar Gos skorlamasi ile degerlendirildi.

Bulgular: Toplam 48 hasta retrospektif olarak degerlendirildi. 16 hasta (%33,3) tip B1, 18 hasta (%37,5) tip B2 ve 14 hasta (%29,2)
tip Cidi. Tip B1 ve tip C olan 30 hasta (%62,5) plak vida osteosentezi ile, tip B2 olan18 hasta (%37,5) ise revizyon femoral sistemler ile
tedavi edildi. Uygulanan cerrahi yntem ile hem mortalite hem de preop/postop GOS skorlama sistemleri arasinda anlamli korelasyon
vardi (p<0.05). 28 hastada (%58,3) komplikasyon ve/veya yogun bakim ihtiyaci goriildii, bunlardan sadece 1 (%2,1) hasta iyatrojenik
kaynakliydi. Toplamda 48 hastadan 20 hasta (%41,7) siireci sorunsuz tamamlayabildi.

Sonug: Calismamiz sonucunda periprostetik femur kingi nedeniyle tedavi edilen hastalarin %58'inde komplikasyon goriilmiis ve/
veya tedavi siirecinde yogun bakima ihtiyag duyulmustur. Genellikle yasl popiilasyonda goriilen periprostetik femur proksimal
kinklan komplikasyon, mortalite ve morbidite orani ¢ok yiiksek yaralanmalardir. Bu nedenle cerrahlarin tedavi siirecinde azami dikkat
gostermeleri dnerilir.

Anahtar Kelimeler: Periprostetik Femur Kiriklan; Uzun Donem Sonuglar; Glasgow Sonug Skorlamasi (GOS); Mortalite; Komplikasyonlar
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Long-term Outcomes of Periprosthetic Fractures of the Proximal Femur

oday, the incidence of periprosthetic femur fractu-

res is increasing steadily. The major factor in this is

the increase in both the elderly patient population
and the increased number of patients undergoing art-
hroplasty. (1) Especially, periprosthetic hip fractures are a
serious complication. It is stated that the reoperation rate
is about 9.5% due to periprosthetic fracture after Total Hip
Arthroplasty (THA) and 11% of the 1-year mortality rate
after surgically treated periprosthetic hip fracture (2, 3)

Different treatment modalities have been tried in the
surgical treatment of periprosthetic fractures after THA.
These are locked plate, cerclage cables, bone morpho-
genic protein (BMP) together with allograft and revision
femoral systems. (4-6) Plate screw osteosynthesis among
these treatment methods can be seen as advantageous
because it protects the bone tissue. However, revision fe-
moral systems should also be used in case of indication.
(7-9). There are not enough studies in the orthopedic lite-
rature to evaluate long-term outcomes and non-fracture
complications in periprosthetic hip fractures.

The aim of this study is to evaluate patients treated with
locking plate and revision femoral systems for periprost-
hetic fracture in terms of long-term outcomes, mortality,
morbidity and complications. In this way, it is aimed to de-
termine the problems that can be seen during the treat-
ment of these fractures and to guide the surgeons.

PATIENTS and METHODS

Forty-eight patients with periprosthetic proximal femur
fractures who had at least two years of clinical and radio-
logical follow-up and applied to our clinic between 2012
and 2018 were evaluated retrospectively. Patients with
pathological fractures and treated conservatively were
excluded from the study. Clinical data of the patients were
obtained from the hospital information recording system
and radiology images were obtained from clinical radiog-
raphy and the hospital radiology archive system.

Demographic information of the patients, accompanying
injuries, time until surgery and hospital stay were recor-
ded. Comorbid diseases of the patients (Hypertension,
Diabetes Mellitus, Heart Failure, Chronic Renal Failure,
Alzheimer etc.) were questioned and how many comor-
bid diseases of each patient were recorded. Perioperative
and postoperative complications of the patients (vascular
injury, cerebrovascular accident, infection, decubitus wo-
und, etc.) were recorded. All patients were operated on
by the same team in the same hospital. The graphs at the

time of arrival of the patients were classified according
to the Vancouver classification by evaluating the preope-
rative history and the status of the femoral stem during
the operation. Polyax locking plate system was used for
Vancouver type B1 and type C and used revision femoral
systems for Vancouver type B2. All patients with locked
plates were treated with the Polyax Locked Plating System
(Biomet, Warsaw, IN, USA). The Arcos Modular Revision
Hip System (Biomet, Inc., Warsaw, Indiana, USA) and the
Helios Modular Revision Hip System (Biomet Merck Co.,
Germany) were used as a revision system. The femoral la-
teral minimally invasive approach was used as a surgical
method for Types B1 and C, and anterolateral approach
was applied to the hip for Type B2 fractures. Following re-
moval of the femoral stem, if a cemented stem was pre-
sent, the cement was cleaned after the femoral extended
trochanteric osteotomy and a revision femoral stem was
placed. In the uncemented stems, revision stem was in-
serted without osteotomy following removal of the stem.
Postoperative thromboprophylaxis was performed using
low molecular weight heparin and/or 300 mg acety-
Isalicylic acid for 6-8 weeks. All patients were mobilized
on the first postoperative day by removing their drains.
Quadriceps exercises were initiated. Patients were not gi-
ven full weight for up to 8 weeks.

The patients were called for control once a year after the
3rd week, 6th week, 3rd month, 6th month, 1st year, 2nd
year and after discharge. Patients who underwent plate
screw osteosynthesis were evaluated as a union if they did
not have weight-bearing pain and three cortex calluses
were seen radiologically. If any of the plans had a 10-deg-
ree angle on radiographic evaluation, it was considered
a malunion. Clinical evaluation was assessed using the
Glasgow Outcome Scale (GOS). 1- normal daily activities
2- unassisted moderate activities 3- needing help for daily
activities 4- not being able to do daily activities (16-18)

Analysis of the data was done using the IBM SPSS 23.0
statistical package program. Pearson Chi-Square and
Fisher’s Chi-Square tests were used to comparing qu-
alitative data as well as descriptive statistical methods
(frequency, percentage, mean, standard deviation, me-
dian, min-max). The normal distribution of the data was
evaluated by Kolmogorov-Smirnow and Shapiro-Wilk
tests. Independent Samples t-test (t-test in independent
groups) and One-Way ANOVA test were used to evalua-
te quantitative data with normal distribution. Relations
between variables were evaluated by the Pearson corre-
lation test. Likelihood (P) Values smaller than a=0,05 are
significant and there is a difference between groups, with
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large values being insignificant and no difference betwe-

en groups.

RESULTS

Patient Demographics

A total of 48 patients were included in the study. 26 of the
patients were female (54.2%), 22 were male (45.8%) and
the mean age of the patients was 70.9+ 15.4 (range, 43-
92).The mean age of patients who underwent plate-screw
osteosynthesis was 71.8 (range, 66-92) and the mean age
of patients with revision system was 69.4 (range 43-81).
The mean follow-up time was 26.1 months (range 0-96
months). There was no statistically significant difference
between the groups in terms of age, gender and follow-
up time (p>0.05)

Fracture Classification

16 patients (33.3%) were classified as Vancouver type B1,9
patients (37.5%) were Vancouver type B2, and 14 patients
(29.2%) were Vancouver type C when patients were clas-
sified according to Vancouver classification. 30 patients
(62.5%) with type B1 and C fractures were operated on
with plate screw osteosynthesis, and 18 patients (37.5%)
with type B2 fractures were operated on using revision fe-
moral systems. (Graphic 1) (Fig. 1-4)

Periprosthetic
Fracture

(48)

 EEEEE——
Vancouver Type Vancouver Type Vancouver Type
B1 C B2
(16) (14) (18)
S——
P —
Plate Screw Revision
Osteosynthesis Arthroplasty
(30) (18)

{

Graphic 1: Patients Characteristics

Complications

12 patients (25%) underwent pressure ulcers on hip and
heel, despite routine postoperative rehabilitation and
mobilization during the hospitalization period. These pa-
tients were planned to be followed up by plastic surgery.
Superficial infection developed in six patients (12.5%) and
the infections resolved with short-term antibiotic treat-
ment. Postoperative embolism developed in the hospital

in 3 patients (6.3%) and the final results were CVS. Two
patients had hemiparesis on the operated side and 1 pa-
tient had hemiplegia on the non-operated side. Muscle
strength was evaluated as 3/5 in two patients and 0/5 in
one patient. The treatments of the patients were rearran-
ged by the neurology department. During the operation,
femoral artery injury occurred in one patient. The vascular
repair was performed by the cardiovascular surgeon in
the same session, and the patient’s fracture healed comp-
letely in the 5th month. (Graphic 2)

Mortality and Scoring

When classified according to GOS, during the preoperati-
ve period, GOS 1 in 24 patients (50%), GOS 1 in 10 patients
(20.8%), GOS 2 in 14 patients (29.2%), while GOS 1 in 14
patients (29.2%), 14 patients (%) 29.2) GOS 2, 8 patients
(16.7%) had GOS 3, 12 patients (25%) had GOS 4. There
was a significant correlation between the survival of the
patients and the preoperative GOS grading system (p
<0.05). All patients with preoperative GOS 3 died within
the first 3 years (mean 8 months, range 0-32). 12 of 14 pa-
tients with a preoperative GOS value of 3 had a GOS of
4 in the postoperative period, and all these patients died
on a mean postoperative 5th month (0-8 months). The
mean age of 14 patients was 81.3 (range, 77-92). This rate
was higher than the average age of all patients. Of the 14
patients, 3 (6.3%) were treated with the femoral revision
system, and 11 (22.9%) were treated with plate-screw os-
teosynthesis. There was a significant relationship between
mortality and surgical method. (p <0.05) (Table 1)

| Figure 1: 74 years old female Vancouver Type B2 preoperative graphy
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Figure 2: 74 years old female Vancouver Type B2 postoperative 1-year

graphy
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Figure 4: 81 years old female Vancouver Type B1 postoperative 1-year

Table 1:Comparison of the operation method and the other

parameters

Plate-screw Revision
osteosynthesis systems P value
(n=30) (n=18)
Mean age 71.8 (66-92) 69.4 (43-81) 0,131°
Mean preop 1.80 1.78 0,140°
Gos
Mortality (n) 11 3 0,024
Mean postop
Gos in patients 3.82 4.00 0,364
who died
a:Fisher’s Chi-Square Test, b:Pearson Chi-Square Test
Intensivecare Pressure ulcer
A‘ Cerebral embolism  latrojenik vasculer injury Total
Infection
Figure 3: 81 years old female Vancouver Type B1 preoperative graphy | | Graphic 2: Complications |
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DISCUSSION

Studies have estimated that until 2030, total and revision
hip arthroplasties will increase by 174% and 137%, respec-
tively (10). Periprosthetic femoral fractures are becoming
an increasingly common issue for orthopedic surgeons
due to the increase in life expectancy in the community
and arthroplasty surgeries. New treatment protocols and
long-term results are needed to achieve better results in
periprosthetic femoral fractures with increased incidence.
The most important finding of our study is that the long-
term results of periprosthetic fractures are poor regard-
less of the operations performed, and the complication
and mortality rates are very high.

The mortality rates in the first month after periprosthetic
fracture are seen to vary between 0.9% and 16% in the
literature (2, 11-14). In a study conducted by Berry et al.,
1 of 8 patients (12.5%) who underwent Vancouver type
B3 periprosthetic fracture after hip arthroplasty and un-
derwent femoral stem revision died within the first week
(13). Parvizi et al. reported that 0.9% of 110 periprosthe-
tic fractures in the study died within the first month. (12)
Mclaughen et al reported 45 patients with periprosthetic
femur fractures and reported that 4 patients (8.9%) died
in the first month. In the same study, 9 patients reported
that they died within the first 3 months. (11). When the
long-term mortality rates are considered, it is said that
the mortality risk persists in the first 6 months after the
surgery and there is a significant decrease after 6 months.
Bhattacharyya and colleagues found a mortality rate of
11% at the end of one year when they were followed up
with 106 proximal femur periprosthetic fractures in their
study. (3) Springer et al. evaluated 134 patients who had
periprosthetic femur fractures. Mortality was developed
in 11 (8.2%) patients at the end of 2 years (15) In the stu-
dies conducted, it is said that the GOS classification is
reliable and useful in evaluating functional results in pe-
riprosthetic femur fractures (16-18). In the current study,
unlike other studies, the issue we found was the relations-
hip between preoperative and postoperative GOS scores
and mortality. Of the 14 patients with a preoperative GOS
score of 3, 12 of them had a postoperative GOS score of 4,
and all of these patients died within 5 months. According
to these results, it can be said that the results are worse in
fully or partially immobilized patients.

There are also studies showing that mortality may be affec-
ted by the surgical procedure performed. Bhattacharyya
et al. 106 followed the femur fracture patient for an ave-
rage of 2.2 years and found that the mortality rate of the

patients who underwent plate-screw osteosynthesis was
33%, whereas the mortality rate was 12% in the patients
who underwent surgery with revision system. (3) In anot-
her similar study, Langenhan et al. the periprosthetic
proximal femur fracture of the plate-screw osteosynthe-
sis and the revision system compared with patients who
made the first 6 months mortality plate 30% to 10% hig-
her in the osteosynthesis group (19). In our study, most
of the patients who died were surgically treated with
plate-screw osteosynthesis (22.9%). Since fracture healing
is expected in patients undergoing plate-screw osteosyn-
thesis, their mobilization is more limited compared to
patients who have undergone revision femoral system.
Restricted mobilization and the resulting decrease in
physical capacity can be considered predisposing factors
for mortality.

Periprosthetic fractures have been evaluated in terms
of post-treatment union and mortality in studies perfor-
med, but post-treatment morbidity and complications
were almost never emphasized. Since periprosthetic hip
fractures are generally seen in a high population in the
age group, morbidity and complication rates are high in
treatment regardless of surgery. In terms of morbidity,
hemodynamic instability was observed in 12 patients
(25%) requiring postoperative intensive care. The pati-
ents stayed in the intensive care unit for an average of 2.2
days. (range 1-4 days). Bleeding and reduced tolerance
to anaesthesia can be seen as a possible causes of this
condition. Another important point is the complications
that may occur. Although routine postoperative care pro-
tocols were applied in the postoperative period, 12 pati-
ents (25%) had pressure ulcers in the heel and hip, and 6
(12.5%) had a superficial infection at the wound site. The
postop GOS value of the patients with heel pressure ul-
cers was 3 and above. The mean age of the patients who
developed complications was found to be relatively high
(47-76 age range). Since the age group is high, microcir-
culation disorders and prolonged immobilization can be
considered the main reason for this situation.

Our study has some limitations. The first of these is that
the study is retrospective, and the number of patients is
relatively small, although the results of patients with long-
term follow-up are. Another limitation is that most of the
patients who died did not complete the 2-year clinical
and radiological follow-up.

Aabadem Univ. Saglik Bilim. Derg. 2022; 13 (4): 514-519

518



Long-term Outcomes of Periprosthetic Fractures of the Proximal Femur

In conclusion, periprosthetic fractures are an orthopae-
dic question that we have to deal with not only with the
surgery but also complications and high mortality rates
and its results were seen in the elderly population. Given
that we will face more fractures in the future, we need to
be more prepared in this regard and we need more and
more prospective studies to be able to cope with their
complications.
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ABSTRACT

Aim: The rapid spread of COVID-19 infection around the world has integrated some precautions and restrictions. In this new
period, disruptions and re-prioritizations were experienced in medical practices. The aim of this study is to reveal the changes in
the outpatient clinics and surgical services in the practice of Orthopedics and Traumatology in Turkey from the perspective of both
residents and specialist physicians with a survey study.

Materials and Methods: In order to evaluate the changes, a survey was prepared which had consisted 42 and 45 questions for
residents and specialist working in Turkey, respectively. The survey was published online between December 6, 2020 and January
31,2021. Data analysis were performed by dividing into 4 subgroups: 1) Demographicinformation, 2) Changes in internal tasking
and working conditions, 3) Variety of services provided and changes in patient applications, 4) Changes in the health care delivery
process.

Results: From all over Turkey 62 residents and 230 specialists participated in the survey. 80.4% (185) of the specialists
participating in the study and 96.8% (60) of the residents were working in the pandemic hospital. During the pandemic, it was
determined that the working hours of physicians were reduced by almost half, and also there was a decrease in the variety and
quantity of elective cases. Furthermore, it was observed that the number of applications to emergency services and outpatients
clinics decreased during this period. In addition to increased neglected trauma cases, increment of treatment rejection rates are
among the observed results.

Conclusion: During the pandemic period, it is observed that there are significant disruptions in orthopedics and traumatology
health care delivery and training processes. In the light of experiences, it is crucial to prepare health service action plans for other
possible pandemic situations or new waves of COVID-19 due to mutations.

Keywords: Turkey, COVID-19, changes, health care delivery, pandemic

COVID-19 Pandemisi Tiirkiye'de Ortopedi ve Travmatoloji Hekimlerinin Giinliik Uygulamalarini Nasil Degistirdi?
OZET

Amag: COVID-19 enfeksiyonunun diinya capinda hizla yayilmasl, bazi énlemleri ve kisitlamalan beraberinde getirmistir. Bu yeni
donemde, tibbi uygulamalarda aksamalar ve yeniden dnceliklendirmeler yasanmistir. Bu calismanin amaci, Tiirkiye'de Ortopedi
ve Travmatoloji pratiginde poliklinik ve cerrahi hizmetlerindeki degisimi anket calismasi kullanilarak hem asistan hem de uzman
hekimlerin goriisleriyle ortaya koymaktir.

Yontem: Yasanan degisiklikleri degerlendirmek icin Tiirkiye'de asistan ve uzman hekimlere sirasiyla 42 ve 45 sorudan olusan
bir anket hazirlandi. Anket, 6 Aralik 2020 ile 31 Ocak 2021 tarihleri arasinda cevrimici olarak yayinlandi. Veri analizi 4 alt
gruba aynilarak yapildi: 1) Demografik bilgiler, 2) Hizmet ici goreviendirme ve calisma kosullarindaki degisiklikler, 3) Saglanan
hizmetlerin cesitliligi ve hasta uygulamalan, 4) Saglik hizmeti sunum siirecindeki degisiklikler.

Sonuglar: Ankete Tiirkiye'nin her yerinden 62 asistan ve 230 uzman hekim katildi. Arastirmaya katilan uzmanlarin %80,4'i (185)
ve asistanlarin %96,8'i (60) pandemi hastanesinde calisiyordu. Pandemi siirecinde hekimlerin ¢alisma saatlerinin neredeyse yan
yariya azaldigy, elektif vakalarin cesit ve sayisinda da azalma oldugu belirlendi. Aynica bu donemde acil servislere ve polikliniklere
basvurularin azaldigi gozlendi. ihmal edilen travma vakalaninin artmasinin yani sira tedavi reddi oranlarinin artmasi da gézlenen
sonuglar arasindadir.

Cikarim: Pandemi doneminde ortopedi ve travmatoloji saglik hizmeti sunum ve egitim siireclerinde dnemli aksakliklar oldugu
goriilmektedir. Deneyimler 1siginda, olasi diger pandemi durumlan veya mutasyonlar nedeniyle yeni COVID-19 salgin dalgalan
icin saglik hizmeti eylem planlarinin hazirlanmasi biiyiik 6nem tasimaktadr.

Anahtar Kelimeler: Tiirkiye, COVID-19, dedisiklikler, salik hizmeti sunumu, pandemi

Copyright © 2021 the Author(s). Published by Acibadem University. This is an open access article licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives (CC BY-NC-ND 4.0) International License, which is downloadable, re-usable and distributable

520 in any medium or format in unadapted form and for noncommercial purposes only where credit is given to the creator and publishing
journal is cited properly. The work cannot be used commercially without permission from the journal.


https://orcid.org/0000-0001-9635-2139
https://orcid.org/0000-0002-8090-4370
https://orcid.org/0000-0002-0429-2165
https://orcid.org/0000-0002-7464-703X

The impact of COVID-19 in Turkey

ith the rapid spread of Sars-CoV-2 infection

(COVID-19) around the world, many precauti-

ons and restrictions have begun to be taken in
public and individual areas. Due to the increasing number
of patients with COVID-19, reductions in outpatient servi-
ces and delays in elective surgeries have begun in many
countries, and the concept of “new normal” has been ga-
ined (1-6).

In Turkey, especially during the peak periods of the pan-
demic process, hospitals have almost been turned into
COVID-19 care centers. Physicians working in these cen-
ters started to work actively in this process, regardless of
their specialties. In addition, in order for healthcare pro-
fessionals to protect their own health, flexible working ar-
rangements were introduced in line with hospital needs,
and different application systems were developed outsi-
de of routine working hours.

The hypothesis of this study is that the outpatient-cli-
nics and inpatient-clinics in the field of Orthopedics and
Traumatology decreased in Turkey in the early period du-
ring the COVID-19 pandemic process. The aim of this study
is to reveal the changes in the practice of Orthopedics
and Traumatology in Turkey with a survey study. In ad-
dition, the modifications in the daily practices were also
investigated.

Material and Methods

In order to evaluate the changes, a survey that named as
“What has the COVID-19 Pandemic revised in Orthopedics
and Traumatology Practice?” was prepared. The question-
naire had consisted of 42 and 45 questions for residents
and specialist, respectively. The survey was planned to inc-
lude no patient information in the collected data. Written
approval was obtained from the Ministry of Health of the
Republic of Turkey due to the study related to the pande-
mic period. Ethics committee approval was obtained for
this study from the Local Ethics Committee (no: 2020/3).
The questionnaire was prepared using Google Forms®
(https://docs.google.com/forms).

A total of 83 questions were divided into 3 groups:
Demographic information and professional experience
were examined with Part-A (Q:1-5). Part-B (Q:6-45) was
customized for specialist, and Part-C (Q:46-83) was for re-
sidents. These questions were divided into subgroups: 1)
Demographic information, 2) Changes in internal tasking
and working conditions, 3) Variety of services provided
and changes in patient applications, 4) Changes in the he-
alth care delivery process.

The survey was published online on December 6, 2020.
It was shared in the e-mail group network of Turkish
Orthopedics and Traumatology physicians. Data collec-
tion was carried out between 6 December 2020 and 31
January 2021. Participants who could not take an active
role in the pandemic process due to personal issues such
as health problems were not included in the evaluation.

Results

Sixty-two residents and 230 specialists participated in
the survey. Fifty-three of the specialists were in charge of
departments. It was seen that the participants were from
different geographical region (Figure 1).
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Figure 1. Geographical distribution of participants (%). Istanbul, Ankara and Izmir
are not included in their geographical region

In the pandemic hospital, 80.4% (185) of the specialists
and 96.8% (60) of the residents were working. During
the pandemic, the working hours of residents and speci-
alists were reduced by almost half compared to the pre-
pandemic period. The changes in the duties, working
conditions and hours of the participants in work areas
associated with the COVID-19 are given in Tables 1 and 2
in detail. It was also reported by the participants that the
number of monthly night shifts of residents decreased
during the pandemic (Figure 2).
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Figure 2. Monthly night shift change graph of residents before and during the
pandemic (%)
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Table 1. The duties and working conditions of the participants

working in the pandemic service units

Residents (n=60)

Specialists (n=185)

n (%)
Yes No Yes No
Have you worked
in the outpatient 26 34 61 122

clinic for COVID-19 (43.3) (56.7) (33.0) (65.9)
suspected patients?

Have you worked
in the follow-up
and treatment unit
for patients with
COVID-19 infection?

21 38 55 129
(35.1) (63.3) (29.7) (69.7)

Are necessary
precautions taken in

47 13 174 11
terms of the risk of
contamination in your (78.3) (21.7) (4.1) 59
institution?
service deactiated | 55 | 5 | 13| %2
during the pandemic? ©1.7) ®3) 82.7) (17.3)

rs of the residents and
uring the pandemic

Table 2. Comparison of the workin

specialists in the hospital before a

Residents Specialists
hours Before During Before During
n % n % n % n %
0-4 0 0.0 9 14.5 4 1.8 107 | 46.9
4-8 1 1.6 32 | 51.6| 68 | 298 | 93 | 40.8
8-12 34 | 548 | 19 |30.6| 153 | 67.1 24 10.5
li:":: 27 |a35| 2 |32 3 | 13| 4 | 18

The changes in the outpatient-clinics, emergency service,
inpatient department, elective surgeries, and the variety
of surgeries performed in the new working conditions
in the early period of the pandemic are given as Figures
(Figures 3-7). In the pre-pandemic period, the three
most common types of surgery performed by the parti-
cipants were in trauma (54.7%), arthroplasty (44.2%) and
sports injuries (14.9%), while this distribution was trauma
(86.8%), arthroplasty (44.8%) and, hand and microsurgery
(18.5%) during the pandemic period.

The results of the participants’ considerations regarding
the change in emergency services and elective cases fol-
lowing the COVID-19 pandemic are given in Table 3.

Number of patients / day (%)
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Figure 3. Change in the number of outpatients in Orthopedics and Traumatology
before and during the pandemic (%)
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Figure 4. Change in the number of Orthopedics and Traumatology patients
evaluated in emergency services before and during the pandemic (%)
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Figure 5. Change in the number of patients hospitalized in Orthopedics and
Traumatology inpatient departments before and during the pandemic (%)
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Figure 6. Change in the number of elective surgeries performed in the field of
Orthopedics and Traumatology before and during the pandemic (%)
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Table 4. Assessment of treatment withdrawal habits in pandemic

conditions

discontinuing [ensialaith

1 think that.... written approval
n % n %
there is a change in the 127 446 97 33.9

rate of increase

oot andarie

arthroplasty

athoplasty  footandankle pediatics acormity

maciore 3 ses 74 £ ) 2 2 100 a5 w5

it continues in the same 133 46.7 164 573

Figure 7. Change in the variety of surgeries performed in institutions in the field of

Orthopedics and Traumatology before and during the pandemic (%)

way
thereisa d_ecr?ase in 19 6.7 18 63
treatment rejection rates
I don’t know 6 2.1 7 2.4

Table 3. Participants’ thoughts on the change of patients during

the pandemic

Trauma Elective
Ithink that.... | Pediatric Adult Elderly cases
n % n % n % n %
there is an

increase in
the number of
cases

there was no

change and

the course is
similar

64 [225)] 54 | 189 91 |31.7| 8 2.8

thereisa
decrease in
the number of
cases

205 |1 719 | 219 | 76.6 | 174 | 60.6 | 278 | 96.5

In the early period of the pandemic, the rate of patients
refusing suggested treatment and the reason for the dec-
rease in the number of patients who admitted to hospi-
tal were reported by the participants (Tables 4 and 5). It
was stated by the participants that 67.5% of the patients
who did not accept the treatment method did not have
a tendency to admission to a private hospital. However,
it was stated that traumatized patients’ admission was
significantly delayed (51% of participants). When the pre-
cautions taken during the surgical treatment of patients
with COVID-19 are examined it was determined that the
participants performed the patients’surgeries in a separa-
te operating room (76.7%), the surgeries were performed
with a small number of teams (84.0%), and they used ad-
ditional personal protective equipments (94.1%).

Table 5. Evaluation of the possible reasons for the decrease in

the number of patients during the pandemic in terms of the
participants

n (%)
The risk of transmission of COVID-19 infection 203 (83.1)
due to the lack of isolation ’
The risk of direct transmission from physicians
and healthcare workers 135 (486)
The curfew implementation 127 (45.7)
Not accepting the |dea.of delaying treatment as 113 (40.6)
a mistake
Inadequate hospital hygiene 47 (16.9)

One of the subjects of this survey was the change in the
economic monthly earnings of residents and specialist
due to flexible working conditions and decreasing patient
admissions. While 52% of the residents stated that there
was “no economic change’, 57% of the specialists repor-
ted that their incomes decreased (Figure 8).

Residents Specialists

"

| Figure 8. Changing economic earnings in pandemic working conditions
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Discussion

Demographic information

The COVID-19 pandemic has brought along some chan-
ges in providing and receiving health services in Turkey as
well as all over the world. The changes in Orthopedics and
Traumatology in the early period of the pandemic were
aimed to be enlightened by this survey study. The survey
study was carried out with similar proportions of parti-
cipants from each geographical region of our country. It
was observed that the participation from the three met-
ropolitan cities was higher (Istanbul, Ankara and Izmir). In
Turkey, 90 educational institutions provide orthopedics
and traumatology training. The fact that there were 53 de-
partment heads among the participants and that most of
the respondents work in these hospitals is crucial in terms
of reflecting the results of this survey in Turkey in general.

It has been observed that almost half of the specialist ex-
perienced a significant decrease in their salaries in terms
of monthly economic earnings in the early period after
the changing working conditions with the pandemic. In
Turkey, there is a system of salary based on the performan-
ce. The decrease in patient applications and in interventi-
onal procedures can explain the loss of income. On the
other hand, it was observed that there was no significant
change in the incomes of residents. Similarly, in the study
in which 858 German orthopedic specialists, 26.2% of the
participants stated that the compensation for economic
loss was sufficient, while 62.8% stated that more financial
support should have been provided. It has been determi-
ned that the self-employed physicians, who are among
the participants, have more economic gain concerns and
negative effects than those working in the hospital (7).

Changes in internal tasking and working conditions

It was observed that the majority of the residents and
specialists working in pandemic centers did not work
in the COVID-19 suspicious patient areas and in the de-
partments where the follow-up and treatment of the in-
fected patients are included. In particular, the fact that
96.8% of the residents participating in the survey work
in pandemic centers showed that almost all tertiary care
hospitals in Turkey actively worked during the pandemic
period. However, it could be said that in the early stages
of the pandemic, residents and specialists working in the
Orthopedics and Traumatology worked in the background
of the pandemic departments. On the other hand, it was
reported by most of the participants that the Orthopedics
and Traumatology inpatient-clinics were closed and tur-
ned into infectious diseases clinics in the institutions whe-
re they worked as the course of the pandemic worsened.
With various circulars published by the Ministry of Interior,

flexible working arrangements were introduced for public
officials. It was aimed to prevent in-hospital contamina-
tion to health workers who do not take an active role in
the pandemic departments. This supported that the fle-
xible working system could be planned according to the
needs and could be an appropriate decision in pandemic
situations. Closing the Orthopedics and Traumatology in-
patient-clinics and converting them to infection disseases
units brought some difficulties in clinical services, but it
was a crucial gain in terms of the pandemic. Similar ad-
ministrations have been shown in a study involving 401
Spanish specialists. It has been reported that 46% of the
participants were asked to cooperate in other units or ser-
vices (8). Likewise, according to the study, in which 102
orthopedic specialists from 19 different European count-
ries participated, it was observed that 49% of specialist in
the management of COVID-19. It was also stated that the-
re was not a significant difference between public and pri-
vate institutions in this working system (51.4% and 44.1%,
respectively) (9).

Participants stated that internal measures were taken in
terms of high risk of contamination (residents 78.3%, spe-
cialists 94.1%). This was a substantial step in the protecti-
on of both healthcare workers and patients and also their
companions in terms of hospital-acquired contamination.
Similarly, Randau et al. (7) reported in their study that the
information provided by the government was good (71%)
for the participants, while the measures taken were neces-
sary (81.4%) and sufficient (67.9%). Further, Ranuccio et al.
(9) in the multinational study, they reported the number
of specialists who received training on knowledge and
management of COVID-19 as 69 (67.6%), while 15 (65.2%)
of 23 specialists who did not receive training were assig-
ned to pandemic clinics.

Working hours of participants varied considerably before
and during the pandemic. In the pre-pandemic period, al-
most all of the residents worked more than 8 hours a day,
during the pandemic this time fell to one third. Almost
half of the residents stated that they work between 4 and
8 hours. While the majority of specialists worked betwe-
en 4-12 hours before the pandemic, it was observed that
almost half of them worked between 0-4 hours during
the pandemic. There has been a significant decrease in
working hours with the pandemic. The effect of the flexib-
le working system applied in this decline is undeniable.
However, negative effects in the training of Orthopedics
and Traumatology due to this decrease should be a se-
parate object to debate. Considering that the current
training is 5 years, we think that the educational activities
postponed due to the pandemic have serious negative ef-
fects, even if they are supported online.
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Along with the pandemic, some changes were observed
in the number of night shifts of the residents. In the pre-
pandemic period, almost half of the residents stated that
they had 8 or more night shifts per month, while only 20%
of them were on shifts of 8 or more per month during the
pandemic. In general, it was determined that during the
pandemic, residents were on duty between 4 and 8 times
a month. Whether the ward of responsibility is a COVID-19
and/or orthopedic in-patient clinics was not questioned
in this survey.

Variety of services provided and changes in patient
applications

One of the most crucial points of this study is that it shows
the change in orthopedics and traumatology outpatient
services. In this period, when the number of infected pa-
tients was high, there was a critical decrease in the num-
ber of patients who applied to the outpatient-clinics.
According participants’ observation, while the applica-
tion rate of 50 and above per day was 77.2% in the pre-
pandemic period, this rate decreased to 10.4% during the
pandemic. It is obvious that there is a significant decrease
in the number of patients. Although not as rigid, parallel
decreases were observed in the number of patients ad-
mitted to the emergency department with Orthopedics
and Traumatology complaints. When the data of other
countries are examined, it has been reported that outpati-
ent-clinics have stopped over 90% in a study conducted in
9 different countries (9). In an Italy-based study, it was re-
ported that there was a 59.8% decrease in emergency de-
partment admissions involving orthopedics and trauma-
tology compared to the pre-pandemic period. However,
geriatric traumas did not decrease, in the general popula-
tion; it was determined that domestic accidents increased
(10).

In the pre-pandemic period, while the average rate of 20 or
more inpatients per day in Orthopedics and Traumatology
inpatient-clinics was approximately 58%, it was determi-
ned that this rate decreased to 6.9% during the pandemic
period. Almost half of the participants stated that they are
trying to provide orthopedics and traumatology inpati-
ent-clinics with a maximum of 5 beds.

One of the most remarkable changes brought by the pan-
demic period in the field of orthopedics and traumato-
logy is the decreasing trend in the number of elective sur-
geries. In general, participants stated that while the rate of
elective patient surgeries of 15 or more per week was 58%,
this rate decreased to 1.3% during the pandemic. During

pandemic process, 92.1% of those who participated in the
survey stated that they could perform a maximum of 5
elective surgeries per week. During the pandemic, decli-
ne in elective surgeries were detected in many sub-areas.
It is seen that this restructuring has similarly affected ot-
her countries (7, 8, 11-13). According to the data obtai-
ned in the study, the most serious changes were obser-
ved in deformity correction, sports injuries and foot and
ankle surgeries with a decrease of approximately 50%.
Although a significant numerical decrease was reported
in elective surgeries compared to the pre-pandemic pe-
riod, hand and microsurgery, musculoskeletal infections
and arthroplasty surgeries continued to be performed fre-
qguently when the proportional changes in the variety of
surgeries were examined. In multinational survey studies
conducted across Europe, it has been shown that there
are serious decreases in elective cases, especially in art-
hroplasty surgeries (7, 12, 13). Along with the pandemic,
such a disruption in elective surgeries will cause or have
caused serious problems and severe backlogs after the
pandemic. Naturally, the pandemia is a vital priority and
such problems are inevitable. Another problem created
by the postponement of elective surgeries is that it crea-
tes a refractory deficiency in the vocational skills training
of residents.

The patient group treated with surgery most frequently
before and during the pandemic was caused by trauma.
While the rate of centers where trauma surgeries were
performed most frequently before the pandemic was
approximately 55%, this rate increased to 87% during
the pandemic period. In other words, almost only trau-
ma-induced patients were treated surgically during the
pandemic period. Although most of the patients who
underwent surgical treatment were due to trauma, most
of the participants reported that the number of trauma-
tized pediatric and adult patients during the pandemic
period decreased by % and by 2/3 in the elderly patient
group. Turgut et al. (14) examined trauma cases admitted
to a tertiary care hospital between 2018 and 2020. In this
study, it was shown that the frequency of fractures dec-
reased one-third with the pandemic, the average age of
patients exposed to trauma decreased, and surgical treat-
ments were almost doubled in patients under 16 years of
age. Measures such as the general curfew applied in the
early period of the COVID-19, and then the curfew and
transportation restrictions applied under the age of 18
and over the age of 65, and the restriction of intercity and
intra-city traffic density can be considered as the main
factors in reducing the number of traumas.
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Chanages in the health care delivery process

Approximately 45% of the participants stated that the
patients did not accept the recommended treatment and
34% stated that they refused treatment with a written
approval. The patients refused to receive treatment from
the relevant institution due to the pandemic despite all
the disadvantages that may occur in the absence of sur-
gery. The participants reported that they thought that pa-
tients who refuse treatment or neglected treatment did
not tend to go to a private health center or another public
hospital that was not a pandemic hospital. Parallel to this,
half of the participants stated that delayed diseases and
disabilities increased in outpatient-clinics. In a survey of
12000 orthopedic surgeons in India, it was reported that
trauma surgeries decreased as well as elective surgeries.
It has been concluded that conservative treatments are at
the forefront as a reason for this, and revision/reconstruc-
tion surgeries are performed more frequently (11).

The most prominent reason for the decrease in the num-
ber of patients is the risk of transmission (83%) due to
the lack of isolation. The second reason is the risk of di-
rect transmission from physicians and healthcare workers
(48%). The curfew implementation and the thought that
postponing treatment is not wrong was seen as an effecti-
ve factor in this decrease at a rate of 40-45%. In the survey
conducted at the United Nations, in which the opinions of
360 patients who were planned to have surgery were ref-
lected, it was observed that in places where the pandemic
was felt heavy, patients had thoughts of canceling their
surgeries, as well as the cancellation procedures were gi-
ven by surgeons (15).

In this observationally planned study, data and inferences
were obtained from the thoughts of the participants. No
numerical data were collected from the clinics to which
the participants were affiliated. This is the most important
limitation of the study.

In conclusion, the number of participants and the fact
that most of them work in pandemic hospitals made the
results of this observational survey study valuable. During
the pandemic period, serious disruptions were experien-
ced in every field in orthopedics and traumatology ser-
vices. The most crucial result of the decrease in patients,
especially in elective diseases, is that there are some de-
lays in the treatment of these patients and accumulation
in this group of patients.

During this period, the residents both worked in the
pandemic services, and they were interested in the di-
agnosis, follow-up and treatment of very few patients in
Orthopedics and Traumatology. Even if this is an absolute
necessity created by the pandemic, it is highly likely that
it will cause serious disruptions in the training. In conc-
lusion, it is crucial to prepare health service action plans
for other possible pandemic situations or new waves of
COVID-19 due to mutations.
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ABSTRACT

Objective: To report our radiological and clinical results with a mid-term follow-up on patella fractures treated with tension band wiring
(TBW).

Methods: Patients surgically treated with TBW for AO type 34-A1/C1/C2/C3 patella fractures between January 2013 and June 2021
at a level 1 trauma center were included. For radiological evaluation, radiographs obtained at the routine follow-up were analyzed for
complications (such as nonunion, malunion, loss of reduction, malreduction, patella baja, elongated patella, implant failure), Insall-
Salvati Index (ISI), and Patellar Morphology Ratio (PMR). The Knee Injury and Osteoarthritis Score (KOOS) was utilized for functional
evaluation, which includes five subscales: pain, symptoms, activities of daily living (ADL), sports/recreation, and quality of life (QOL). The
clinical assessment also included the range of motion (ROM), thigh circumference (TC), and complications such as implant irritation (l1).

Results: This study reviewed 42 eligible patients (10 females, 32 males) with a mean age of 42.6 = 16.1 years and a mean follow-up of
35.4 + 24.1 months. There were 28 patients (66.7%) with at least one complication (I1: 66.7%, flexion deficit: 61.9%, malunion: 40.5%,
elongated patella/patella baja: 16.7%). The reoperation rate was high at 69.1% due to the high implant removal rate for II. There were
statistically significant differences between injured (1) and uninjured contralateral healthy knees (Ul) in terms of mean KOOS subscale
scores (symptoms: I: 72.3, Ul: 89.8; pain: |: 70.4, Ul: 89.4; ADL : I: 72.1, UI: 90; sports: I: 61.4, UI: 84.8; QOL: I: 67.9, Ul: 86.2), mean flexion
degrees (I: 126.2°, Ul: 135.4°), mean ISI (I: 0.9, UL: 1.0), and mean PMR (I: 1.5, Ul: 1.4) (all p < 0.01). There was no difference in mean
extension degrees and TC (all p > 0.05). All fractures achieved union.

Conclusion: The mid-term clinical results of patellar fractures treated with TBW were significantly worse than the contralateral healthy
knee. Implant irritation, knee flexion deficit, malunion, and patella baja were the significant complications, and efforts should be made
to manage these problems. Patellar fractures are susceptible to developing interesting cases of the elongated patella.

Keywords: Patella fracture, Tension band wiring, Radiological and clinical results, Complications, Implant irritation, Flexion deficit,
Malunion, Patella baja, Elongated patella, Malreduction, Implant fail.

Patella Kiriklarinda Gergi Bandi Teknigi: Orta Donem Radyolojik ve Klinik Sonuglar
OZET
Amag: Gergi bandi teknidi (GBT) ile tedavi edilen patella kirklarinin orta dénem takibindeki radyolojik ve klinik sonuglarimizi bildirmek.

Yontem: Bu calismaya, bir birinci seviye travma merkezinde, Ocak 2013 ile Haziran 2021 arasinda, A0 tip 34-A1/C1/C2/C3 patella kiriklan
nedeniyle GBT ile cerrahi olarak tedavi edilen hastalar dahil edildi. Radyolojik dederlendirme icin rutin takipte alinan radyografiler
komplikasyonlar (nonunion, malunion, rediiksiyon kaybi, malrediiksiyon, patella baja, uzamis patella, implant yetmezligi), Insall Salvati
indeksi (IS1) ve Patellar Morfoloji Orani (PMO) agisindan incelendi. Agr, semptomlar, giinliik yasam aktiviteleri (GYA), spor/rekreasyon
ve yasam kalitesi (YK) olmak iizere bes alt 6lcek iceren Diz incinme ve Osteoartrit Sonug Skoru (K0OS) fonksiyonel degerlendirme icin
kullanild:. Klinik degerlendirme ayrica eklem hareket agikligini (EHA), uyluk cevresi uzunlugunu (UCU) ve implant irritasyonu (ii) gibi
komplikasyonlari da iceriyordu.

Bulgular: Bu calismada, ortalama yasi 42.6 + 16.1 yil ve ortalama takip siiresi 35.4 + 24.1 ay olan 42 uygun hasta (10 kadin, 32 erkek)
incelendi. En az bir komplikasyonu olan 28 hasta (%66,7) vardi (il: %66.7, fleksiyon defisiti: %61.9, malunion: %40.5, uzamis patella/
patella baja: %16.7). ii kaynakli yiiksek implant gikarim orani nedeniyle yeniden ameliyat orani (%69.1) yiiksekti. Opere edilen (0) ve
opere edilmeyen kontralateral saglikli dizler (S) arasinda, ortalama fleksiyon dereceleri (0: 126.2°, S: 135.4°), ortalama ISI (0: 0.9, S: 1.0)
ve ortalama PMO (0: 1.5, S: 1.4) ve KOOS alt 6l¢ek puanlan (Semptomlar: 0: 72.3, S: 89.8; Agri: 0: 70,4, S: 89.4; GYA: 0:72.1, S: 90; Spor: 0:
61.4,5:84.8;YK: 0: 67.9, S: 86.2) agisindan istatistiksel olarak anlamli farkliliklar vardi (tiimi p < 0.01). Ortalama ekstansiyon dereceleri
ve UCU agisindan fark yoktu (timii p > 0.05). Tim kinklarda kaynama saglandi.

Sonug: GBT ile tedavi edilen patella kinklannin orta donem Klinik sonuglan, karsi taraf saglikli dizden belirgin dlide daha kétiiyda.
Implant irritasyonu, diz fleksiyon defisiti, malunion ve patella baja belirgin komplikasyonlardi ve bu sorunlari yonetmek icin caba sarf
edilmelidir. Patella kiniklan, uzamis patella kaynakli ilging vakalarin gelismesine yatkindir.

Anahtar Kelimeler: Patella kinklan, Gergi Bandi Teknidi, Radyolojik ve Klinik Sonuglar, Komplikasyonlar, implant irritasyonu, Fleksiyon
defisiti, Malunion, Patella Baja, Uzamis Patella, Malrediiksiyon, Implant Yetmezligi.

Copyright © 2021 the Author(s). Published by Acibadem University. This is an open access article licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives (CC BY-NC-ND 4.0) International License, which is downloadable, re-usable and distributable
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Patellar Tension Band Wire Fixation

he patella is the largest sesamoid bone in the body

and has the thickest articular cartilage, with an ave-

rage cartilage thickness of 5.5 mm (1). Its functions
are to be the pivot point for the knee’s extensor mecha-
nism (quadriceps muscle/tendon, patella, patellar ten-
don) and protect the distal anterior cartilage of the femur
against impacts from the knee from the front. It acts as
a lever arm by elevating the extensor mechanism from
the knee's rotation center and increasing the extensor
mechanism'’s efficiency by 30% (2).

Patella fractures account for 1% of all fractures in adults
and occur predominantly in patients between 20 and 50
years, and the incidence has been estimated to be 13.1
per 100,000 person-years (3, 4).

The fractures of the patella cause extensor strength weak-
ness, range of motion restriction, patellofemoral and tibi-
ofemoral arthritis, thus reducing the quality of life (5). The
treatment aims to restore the extensor mechanism functi-
on, minimize bone loss, ensure the integrity of the articu-
lar cartilage, and enable early mobilization (1). Therefore,
patella fractures with articular step-off > 2 mm, displace-
ment > 3mm, extensor mechanism disruption, and open
fractures are treated by surgical means (6).

The most widely accepted surgical treatment method for
displaced patella fractures is tension band wiring (TBW)
which converts tension forces into compressive forces ac-
ross the patella (7). In the classical TBW technique, two K
wires are bent proximally and parallel to each other, and
a figure of eight bent cerclage wire around them is used
(8). For comminuted fractures and distal pole fractures,
additional circular cerclage or de-tensioning cerclage
(Mclaughlin) may be used, respectively (9).

Although union rates of patella fractures are high and fa-
vorable radiological outcomes have been reported, the
information on the knee range of motion, pain, other
symptoms, daily living function, sports/recreation, and
knee-related quality of life is limited in the literature (10).
Therefore, we aimed to share our relevant radiological
and clinical results with a mid-term follow-up on patella
fractures treated with TBW.

PATIENTS AND METHODS

Patient Selection

An ethical review board approved this retrospective study
(02.06.2022-5-26) which was performed in compliance
with the Declaration of Helsinki. Written informed con-
sent was obtained from all patients enrolled in this study.

Patients surgically treated with TBW for AO type 34-A1
(avulsion) and 34-C1 (transverse), C2 (transverse plus se-
cond fragment), and C3 (comminuted) patella fractures
between January 2013 and June 2021 at our level 1 tra-
uma center were included in this study. Patients had to
have had a surgically treated patella fracture, be at least
18 years old, and have had at least a 12-month follow-up
period after surgery for the inclusion criteria. Patients with
an age under 18 years old (n=1), a conservatively treated
patella fracture (n=1), a prior medical condition limiting
physical or mental health (n=1), a concomitant brain or
spinal cord injury (n=1), ipsilateral/contralateral lower
limb fracture, or dislocation (n=1) were excluded. Two pa-
tients were lost to follow-up. Hence, the results of forty-
two eligible patients were demonstrated in the study.

Surgical Technique

In this level 1 trauma center setting, senior orthopedic
surgeons performed more than half of the operations and
supervised the senior residents during less than half of
the operations. Following a longitudinal midline incision
over the patella, the fracture was reduced using reducti-
on clamps. Then, two parallel K wires were inserted longi-
tudinally into the patella, a cerclage was bent in a figure
of eight around the K wires, and the cerclage’s two ends
were curled to secure and tighten the construct (Figure
1). For most of the operations, the K wires were bent pro-
ximally and distally. For three cases, the K wires were bent
only proximally. The decision regarding where to bend
the K wires was up to the surgeon'’s preference. No objec-
tive criteria were used for this process. For comminuted
fractures (AO type 34-C3), especially if the fracture was as
a “bag of bones’, to improve stability, an additional circu-
lar cerclage around the patella or additional K wires were
used. Surgeons knew that this situation meant sacrificing
implant irritation to gain more stability for achieving uni-
on, and these patients were acknowledged about this si-
tuation after the surgery. Fluoroscopy was used to inspect
the reduction, the K wires’ position, and the cerclage. Also,
if the eventful rupture of the retinaculum was present, it
was used to check the intra-articular step-offs.

Follow-up and Rehabilitation

A long leg splint with a full knee extension was applied
for two weeks after the operation to allow the wound to
heal. On the 15th day, sutures and the splint were remo-
ved, and the patient was allowed to bear weight with a
hinged knee brace locked at full extension. On the 30th
day, the hinged brace was adjusted to allow 90 degrees
of flexion. The flexion range was increased by 10 degrees
weekly. The hinged knee brace was removed at the end of
the second month. Patients were admonished to abide by
a home exercise program focused on quadriceps streng-
thening and knee range of motion (ROM).
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Figure 1. Preoperative anteroposterior (AP) and lateral (L) knee radiographs of a fifty-seven-year-old male patient who sustained an AO-34C1 patella
fracture are demonstrated in a and b. Early postoperative and latest (after implant removal) AP and L knee radiographs are shown in ¢, d, e, and f,
respectively.

For follow-up, patients were evaluated postoperatively
on the 2nd, 4th, 8th, and 12th weeks and at the 6th and
12th months and then if needed. Implant removal was
performed between the 6th and 12th months if the pa-
tient demanded it after the bony union. Also, implant re-
moval was advised for some patients if the clinical results
were worse than expected by the operating surgeon, who
knew the natural course of the recovery period of the frac-
ture with their experience. But even in this situation, the
patient made the final decision of the implant removal.

Radiological Evaluation

For radiological evaluation, radiographs obtained at the
routine follow-up were analyzed for complications such
as nonunion, malunion, loss of reduction, malreduction,
patella baja, and implant failure (K wire migration and
cerclage stripping off from K wires). A complication was
defined as a significant deviation from the normal cour-
se of events during surgery or post-operatively by the
European Society of Sports Traumatology, Knee Surgery &
Arthroscopy (ESSKA) (11).

To be more precise, in our institution, we define an ortho-
pedic complication as any clinical or radiological condi-
tion that develops during or after a surgical/non-surgical
intervention that adversely affects the patient. Nonunion
was defined as less than 80% bridging of the fracture line
observed on the lateral knee radiograph (12, 13). Malunion
of the patella was defined as a non-anatomical union of
the patella with either an elongated patella or an articular
step-off of more than 2 mm (Figure 2) or displacement of
fragments more than 3 mm. These three malunion con-
ditions were caused by gradual reduction loss or initial
malreduction. Insall-Salvati Index (ISI) (patellar tendon
length/patellar length) and Patellar Morphology Ratio
(PMR) (patellar length/patellar articular surface length)
were calculated on lateral knee radiographs with knees at
45° of flexion and superimposed femoral condyles (Figure
3) (14). Patella Baja is defined as an ISI measurement be-
low 0.8 (15). An elongated patella was defined as a PMR
measurement above 1.5 according to the Grelsamer clas-
sification (Figure 4) (16).

Figure 2. Preoperative (a), early postoperative (b), latest (c) lateral radiographs, and a sagittal CT view (d) of a fifty-nine-year-old patient who sustained
an AO-34C3 patella fracture are demonstrated. Note that an articular step-off caused by initial malreduction leading to malunion is presented.
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Figure 3. The demonstration of the Insall-Salvati Index (ISI) and the
Patellar Morphology Ratio (PMR). For ISI, the length of the patellar
tendon (a) is divided by the length of the patella (b). For PMR, the length
of the patella (b) is divided by the articular surface length (c).

Clinical Evaluation

The Knee Injury and Osteoarthritis Score (KOOS), a knee-
related, self-administered, validated, and widely recogni-
zed questionnaire, was used to assess functional status
(17). The KOOS includes five subscales: pain, symptoms,
daily living activity, sports/recreation, and quality of life.
Each subscale was computed as a normalized score ran-
ging from 100 (no symptoms) to O (extreme symptoms).
Injured and uninjured sides were compared regarding
the functional outcomes. A goniometer was used to de-
termine the range of motion of the injured and uninjured
knees during active flexion and extension. The flexion and
extension deficits were calculated by subtracting the in-
jured side’s flexion/extension degrees from the uninjured
side. Thigh circumference (TC) was measured from 15 cm
above the patella, and the difference of more than 2 cm
between injured and uninjured sides was thought to be
an indicator of quadriceps muscle atrophy. Complications
such as wound complications, infection, implant irritati-
on, TC difference > 2 cm (compared with the contralateral
healthy knee), and flexion/extension deficit (compared
with the contralateral healthy knee) were evaluated using
clinical data. Implant irritation was defined when the pa-
tient complained about the skin irritation by prominent
hardware during regular follow-up. KOOS, ROM, TC, ISI,
and PMR values recorded on the last follow-up visit were
demonstrated in this study.

Figure 4. Preoperative coronal and sagittal CT views (a and b), early postoperative AP and Lateral knee radiographs (c and d), lateral knee radiograph
before implant removal (e), latest AP and lateral knee radiographs (f and g), and contralateral healthy knee lateral radiograph of a patient with an AO-
34C3 patella fracture are demonstrated. Note that there is an elongated patella with patella baja (g) compared to the contralateral healthy knee (h). The
reason for this malunion case was initial malreduction.
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Statistical Analysis

Descriptive statistical analysis was performed using SPSS
25.0 (SPSS Inc., IBM, NY, USA). Numerical variables were
given as means and standard deviations, and categorical
variables were provided as frequencies and percentages.
Means were compared by using either Student t-test
(under the parametric assumption) or Mann-Whitney U
test (under violation of the parametric assumption), or
Kruskal-Wallis test (under violation of the parametric as-
sumption for more than two groups) in accordance with
the Shapiro-Wilk normality test. The P-value was set at a
significance level of 0.05.

RESULTS

There were statistically significant differences in all KOOS
subscales between injured and uninjured knees, especi-
ally prominent in the sports/recreation and quality of life
scores (all p <0.01). Also, there were statistically significant
differences in ROM (flexion), ISI, and PMR results between
injured and uninjured knees (all p < 0.01). All patients ac-
hieved full extension after the TBW surgery. All patients
but one had no TC difference between injured and uninju-
red knees. KOOS, ROM, TC, PMR, and ISl results compared
to the uninjured knee were shown in Table 2.

Table 2. KOOS, range of motion, thigh circumference, patellar

morphology ratio, and Insall-Salvati Index results in comparison
with uninjured knee

This study reviewed 42 eligible patients (10 females and ('“ji‘f; U(“"lj‘i;d

32 males) with a mean age of 42.6 + 16.1 years and a mean (mr;a_n, sD) (mr;a_n, sD) P

follow-up of 35.4 + 24.1 months. The main clinical charac- KOOS functional results (points)

teristics of the patients were demonstrated in Table 1.

Symptoms 723+18.8 89.8+13.5 | <0.01

Table 1. Main clinical characteristics of the patients. E 704+200 | 894+139 | <001
Number of patients 42 ADL 721+186 | 90+13.1 | <0.01
Mean age (years) 426 +16.1
Mean follow-up (months) 35.4 + 241 Sports/recreation 61.4+24 848+19.3 | <0.01
Gender QoL 67.9+19.9 | 862+173 | <0.01

Male 32 (76.2%) Range of motion (°)

Female 10 (23.8%) Flexion® 1262°+94 | 1354°+6.0 | <0.01
BMI (kg/m2) 253+2.1 —— > > -
SldLee& 20 (47.6%) Thigh circumference (cm) 49.6£5.9 500+5.8 0.77

Right 22 (52.4%) Patellar Morphology Ratio 1.5+0.2 14+0.1 <0.01
Mechanism of injury Insall-Salvati Index 09=x0.2 1.0+0.1 <0.01

Fall 37 (88.1%) SD: Standart Deviation, °: Degree, KOOS: Knee Injury and Osteoarthritis

Traffic accident 3 (7.1%) Outcome Score, ADL: Activities of Daily Living, QOL: Quality of Life,

Other 2 (4.8%) Uninjured: Contralateral healthy knee, p: level of significance.

Fracture type (AO classification)

34-A1 9 (21.4%) Implant irritation, felxion deficit more than 5°, maluni-

34-C1 16 (38.1%) on, patella baja, and elongated patella were the major

34-C2 5 (11.9%) complications. Regarding implant irritation, there were
34C3 12 (28.6%) four patient groups: those who had implant irritation and
Wound type (Gustillo Anderson) demanded implant removal (Il+IR+ group) (25 patients,

2 [ GPEn 1(2:4%) 59.5%), those who had implant irritation but were satisfi-

Type 2 open 1(2.4%) ed and did not demand implant removal (II+IR- group) (3

Gloe 40 95.2%) patients, 7.1%), those who had no implant irritation and
ASA dlassification did not demand implant removal (II-IR- group) (10 pati-

222; 365((1?;2) ents, ?3.8%), gnd those Who den'waf\de.d implant removal

A3 T 2% even if they did not have implant irritation (II—IR+' grogp) (4

T 0 10%) patlents, 9.5%). The stL'de'group had no nonunion, infec-
Hospitalization time (days) P tion, or wound compllca'Flon. Repperatlon./ref!xatlon was
Type of anesthesia recommenFIed for.all patlen’Fs with malgnlon in the early

Spinal 39 (92.9%) postgperatlve period, especially for patlents with malre-

General 301%) duction. None of them accepted this proposal because
Mean operation time (min) 201104 either they were satisfied with their condition or due to
Mean Union time (weeks) Toa15s the fear of a second surgery, or due to a loss of confidence
BMI: body mass index, ASA: American Society of Anesthesiologists, in the surgeon performing the surgery. All reduction los-
AO: Arbeitsgemeinschaft fiir osteosynthesefragen ses were due to implant failure.
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K wire migration was seen in two patients, and cerclage
stripping off from K wires was seen in the other two pa-
tients. All four patients with reduction loss were offered
revision surgery, but none accepted this offer. They were
satisfied with their condition. Malunion developed in the-
se patients, but nonunion was observed in none of them.
Complication profile and reoperation results were de-
monstrated in Table 3.

Table 3. Complication profile and reoperation rate.

Complications (n, %)
Implant irritation 28 (66.7%)
Malunion 17 (40.5%)

Reduction loss 4(9.5%)

Malreduction 13 (31%)
Patella Baja 7 (16.7%)
Elongated patella 7 (16.7%)
Flexion deficit more than 5° 26 (61.9%)
Thigh circumference difference > 2 cm 1(2.4%)

Patients with at least one complication 28 (66.7%)

Reoperation 29 (69.1%)
Implant removal 29 (69.1%)

With implant irritation demanding removal 25 (59.5%)
Without implant irritation demanding removal 4(9.5%)

According to the KOOS, ROM, TC, PMR, and ISI results,
there were no differences between sex, side, or fracture
type groups (all p > 0.05). The statistically significant re-
sults were observed between the patients with and wit-
hout complications regarding flexion degree and KOOS
subscales (all p < 0.01). There were statistically significant
differences in all KOOS subscales and knee flexion degre-
es between patients with and without malunion (all p <
0.05). There were statistically significant differences in all
KOOS subscales and knee flexion degrees between pa-
tients with and without elongated patella (all p < 0.05).
There were statistically significant differences in all KOOS
subscales between patients with and without flexion loss
(all p < 0.05). There was a statistically significant difference
in flexion degree between patients with and without imp-
lant irritation (p < 0.01). The comparison of KOOS, ROM,
TC, PMR, and ISl results between sex, side, complication,
and fracture type groups was given in Table 4.

Table 4. Comparison of KOOS, range of motion, thigh circumference, patellar morphology ratio, and Insall-Salvati Index results between

sex, side, complication and fracture type groups.

Sex Side

Complications Fracture Type

(mean £ SD vs mean + SD)

(749 +19.1 vs 63.9 + 15.3)

(68.3+17.8vs759+19.2)

(68.3+17.8vs759+19.2)

(Male vs Female) (Left vs Right) (Patiens with complications vs | (AO-A1 vs C1 vs C2 vs C3)
without complications)
KOOS functional results
Symptoms (points) p:0.15 p:0.19 p<0.01 p:0.17

(71.2+17.7vs 746 £ 20.3 vs 85.7 +
13.1vs64.5+17.4)

Pain (points)
(mean £ SD vs mean + SD)

p:0.23
(72.8+20.9vs 62.5 + 14.9)

p:0.11
(65.2+19.5vs 75.0 +19.7)

p:0.01
(61.9+14.8vs 87.1 +18.7)

p:0.17
(69.1+17.5vs73.6 +21.2vs 83.8 +
147 vs 612 £ 19.5)

ADL (points)
(mean £ SD vs mean + SD)

p:0.16
(74.7 £19.0 vs 63.6 + 14.5)

p:0.22
(68.1 £17.1vs75.7 £19.4)

p<0.01
(64.3£13.3vs87.7+18.0)

p:0.17
(70.2+17.3vs 742 £204vs 855+
13.2vs65.0 + 16.8)

(mean £ SD vs mean + SD)

(70.7 £21.5vs 58.7 + 9.8)

(62.8+19.4vs72.4+19.6)

(59.5+12.5vs84.3+22.0)

Sports/recreation (points) p:0.28 p:0.39 p<0.01 p:0.38

(mean + SD vs mean + SD) (64.0 +26.1 vs 53.0 + 12.7) (57.0 £22.0vs 65.4 + 25.5) (50.8 +15.4 vs 82.5 + 24.6) (56.6 +23.1vs63.4+27.0vs 77.0
22.8 vs 55.8 +20.0)

QOL (points) p:0.12 p:0.13 p:0.01 p:0.24

(63.1+17.2vs66.7 +24.4vs 82.5+
16.7 vs 66.6 + 15.1)

Range of motion

Flexion®
(mean £ SD vs mean + SD)

p: 0.09
(127.5+ 9.6 vs 122.0 £ 7.5)

p:0.78
(125.7 £ 7.4 vs 126.5 £ 11.0)

p<0.01
(121.7+£7.0vs 135.0+7.0)

p:0.11
(123.8+7.4vs126.8+10.4 vs 135.0
+3.5vs123.3+£9.3)

Extension®
(mean + SD vs mean + SD)

(mean £ SD vs mean + SD)

(145+0.17 vs 1.43 £ 0.13)

(143+£0.14vs 1.47 £0.17)

(1.47 £0.19 vs 1.40 + 0.05)

Thigh circumference (cm) p: 0.94 p:0.32 p:0.99 p:0.72

(mean £ SD vs mean + SD) (49.5 £5.9vs49.8 +6.0) (48.5 +4.8vs50.6 £6.7) (49.7 £ 6.0 vs 49.5 £ 6.0) (47.6 £5.1vs49.6 + 5.9 vs 50.8 =
6.9vs 50.6 +6.4)

Patellar morphology ratio p: 0.90 p:0.63 p: 0.89 p:0.16

(147 £0.18vs 1.44+0.12vs 1.34 +
0.04 vs 1.48 +0.21)

Insall-Salvati Index
(mean £ SD vs mean + SD)

p: 0.99
(0.89 +0.19vs 0.89 +0.19)

p:0.20
(0.91+0.22 vs 0.87 + 0.15)

p:0.08
(0.85 +0.21 vs 0.97 +0.10)

p: 0.41
(0.79+£0.25vs0.91 £0.17vs 0.93
0.12vs 0.91 £ 0.16)

KOOS: Knee Injury and Osteoarthritis Outcome Score, ADL: Activities of Daily Living, QOL: Quality of Life, vs: versus, SD: standart derivation, p: level of significance.
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DISCUSSION

The study’s most important finding was that considering
the mid-term results of patellar fractures treated surgi-
cally with TBW, the clinical and radiological results were
significantly worse than the contralateral healthy knee,
despite all fractures achieving union. These findings were
consistent with Lebrun’s study (10), which demonstrated
62 points for pain, 65 points for symptoms, 67 points for
activities of daily living, 44 points for sports/recreation,
and 44 points for the quality of life in KOOS subscale sco-
res with a mid-term follow-up. We attribute these poor
results to the subcutaneous location of the patella, the
small amount of prepatellar soft tissue covering the ante-
rior compartment of the knee, initial chondral injury, and
residual joint incongruity, as previous studies mentioned
(18, 19). The second most important finding of the study
was implant irritation, knee flexion deficit, malunion, and
patella baja were the major complications. The third most
important finding of the study was that the patellar frac-
tures were prone to developing elongated patella.

The complication, the reoperation, and the implant irrita-
tion rates of TBW surgery for patella fractures vary among
studies, but they were reported as high as 75%, 58%,
and 48% in the literature, respectively (20). Similarly, the
complication and the reoperation rates were high due to
the high implant irritation rate (the major complication) in
this study. Therefore, with implant irritation a significant
problem, it is clear that new fixation methods are needed
for patellar fractures.

The second major complication of this cohort was the
flexion deficit. There was a flexion deficit (injured knee
mean flexion angle: 126.2° + 9.4, healthy knee mean fle-
xion angle: 135.4° + 6.0) of more than 5° in 61.9% of pa-
tients treated with TBW compared to the contralateral
healthy knee. We attribute this deficit to the decrease in
rehabilitation efficiency due to the patients’ pain caused
by implant irritation. Unsurprisingly, there was a statisti-
cally significant difference in flexion degree loss between
patients with and without implant irritation (p < 0.01). Lin
et al. (12), Chiang et al. (20), and Mao et al. (21) reported
similar decreased flexion degrees (136.9° + 11.0, 132.1°
+ 8.5, and 115.0° + 12.8, respectively) after TBW surgery.
There were statistically significant differences in all KOOS
subscales between patients with and without flexion loss
(all p < 0.05).It's evident that the flexion degree affects the

functional outcomes. None of the patients in this cohort
had an extension deficit. Thus, we speculate that none of
the patients were observed to have an extension deficit
because all fractures achieved union.

The third most common complication observed in this
study was malunion, with a rate of 40.5%. This is the first
study to report malunion of patella fractures after TBW.
Malunion was caused by two reasons: initial malreduction
or gradual reduction loss. K wire migration and cerclage
stripping off from K wires, in short, implant failure caused
the aforementioned reduction loss. Malreduction occur-
red due to failure to achieve anatomic reduction during
surgery. This failure was because fluoroscopy was not
appropriately used to obtain a true lateral and AP view of
the patella, some fractures were multi-fragmented, or the
surgeon accepted non-anatomical reduction after trying
anatomical reduction many times (intraoperative surgeon
exhaustion). There were statistically significant differen-
ces in all KOOS subscales and knee flexion degrees bet-
ween patients with and without malunion (all p < 0.05.
Therefore, reduction loss/malreduction and the resulting
malunion should be avoided.

In terms of KOOS, ROM, TC, PMR, and IS results, there was
no difference between female-male patients, left-right
knees, and interestingly AO-A1/C1/C2/C3 fracture types.
Besides, there were statistically significant differences
between patients with or without complications in KOOS
and ROM results. Surprisingly, despite the surgeons in our
clinic expecting worse outcomes in comminuted fractu-
res, the results were similar. We think the similar results
can be attributed to two reasons: the reduction quality
and the occurrence of complications. Given the results, a
patient with an anatomically reduced comminuted patel-
la fracture would likely have as good clinical outcomes as
a patient with a simple patella fracture unless a complica-
tion develops. Here, considering the complication rates, it
is necessary to focus on implant irritation as it was the ma-
jor complication. Despite achieving anatomic reduction is
at the hands of surgeons, the reason for implant irritati-
on is unclear. We speculate that the skin-patella distance
and the length of the K-wires outside the patella may be
important. The assessment of this problem is beyond the
scope of this study and requires further studies.
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Although there are studies reporting patella baja after pa-
tella fracture in the literature, there is no study reporting
an elongated patella case. After a patella fracture, the re-
ported Patella Baja rate is up to 43.9% (22, 23). Our rate
of patella baja (16.7%) is within this limit. It has also been
reported that patella baja does not affect clinical results in
the short term (22).

We observed elongated patella for seven (16.7%) of our
patients. Of these seven patients, three had AO 34-C3
type fracture, two had AO 34-C1 type fracture, and the
other two had AO 34-A1 type fracture. All of the patients
with elongated patella also had patella baja. There were
statistically significant differences in all KOOS subscales
and knee flexion degrees between patients with and wit-
hout elongated patella/patella baja (all p < 0.05). Thus,
elongated patella/patella baja should be avoided for pa-
tellar fractures. This is the first study reporting elongated
patella after patellar fractures. The only research in the li-
terature about elongated patella is reported by Visuri et
al. (14). In that study, it is speculated that patients with
Osgood-Schlatter disease may exhibit elongated patella,
which is thought to result from long-standing tension of
the extensor apparatus during the growth spurt. Given
the results of our study, patella fractures seemed to be the
second reason for the elongated patella.

The major limitations of this study were the retrospective
design, the small size of the cohort, the lack of presenta-
tion of long-term results, and the use of the contralateral
healthy knee as the control group (rather than a different
fixation technique such as TBW with cannulated screws,
or rather than a different fixation device such as patella
plates). Also, more than one surgeon performed the sur-
geries. The positive aspect of the current study was the
presentation of the complications in a detailed manner
with radiological and clinical results. Besides, this is the
first study to define and address the issues of patellar ma-
lunion and elongated patella.

CONCLUSION

The mid-term clinical results of patellar fractures treated
with TBW were significantly worse than the contralateral
healthy knee. Implant irritation, knee flexion deficit, malu-
nion, and patella baja were the significant complications,
and efforts should be made to manage these problems.
Patellar fractures are susceptible to developing interes-
ting cases of the elongated patella.
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ABSTRACT

Purpose: The aim of the study was to investigate mobility and quality of life in patients who underwent osteosynthesis
with proximal femoral nail (PFN), or arthroplasty for unstable intertrochanteric fractures.

Methods: Treatment outcomes of 117 patients (76 Female/41 Male) who were treated with PFN (Group 1, n=66),
hemiarthroplasty (Group 2, n=42), or total hip arthroplasty (Group 3, n=9) between 2008 and 2014 were retrospectively
evaluated. The mobility of the patients was evaluated with the Palmer and Parker mobility score, and the quality of life
was evaluated with the Barthel quality of life index.

Results: The mean ages in the groups were 83.51 (range, 75-97) years, 84.72 (range, 75-109) years, and 83.37 (range,
75-94) years; respectively. The mean follow-up periods were 23.26 (range, 3-43.9) months, 19.24 (range, 3-38) months,
and 20.1 (range, 3-40) months; respectively. There was no statistically significant difference between the 3 groups in
terms of age and follow-up time (p>0.05). Palmer-Parker mobility scores were 6.23 for Group 1, 3.68 for Group 2, and 4.22
for Group 3. Barthel Indexes were 68.73 for Group 1, 37.75 for Group 2, and 52.77 for Group 3. Group 1 had a statistically
significantly higher Palmer-Parker mobility and Barthel Index score than Group 2 and Group 3 (p<0.001).

Conclusion: We concluded that osteosynthesis with PFN was more advantageous than hemiarthroplasty or total hip
arthroplasty in terms of mobilization and quality of life in patients who were operated on for unstable intertrochanteric
fracture.

Keywords: intertrochanteric fracture, proximal femoral nail, hemiarthroplasty, total arthroplasty, mobility, quality of life

instabil intertrokanterik Kirklarda Tedavi Yonteminin Mobilite ve Yasam Kalitesine Etkisi
OZET

Amag: Bu calismanin amaci instabil intertrokanterik kinklarda proksimal femur civisi (PFN) ile osteosentez veya artroplasti
tedavilerinin mobilite ve yasam kalitesini lizerine etkilerini arastirmakti.

Yontem: 2008-2014 yillariarasinda PFN (Grup 1, n=66), hemiartroplasti (Grup 2, n=42) veya total kal¢a artroplastisi (Grup
3,n=9) ile tedavi edilen 117 hastanin (76 Kadin/41 Erkek) tedavi sonuglari restrospektif olarak degerlendirildi. Hastalarin
mobiliteleri Palmer ve Parker mobilite skoru ile, yasam kaliteleri Barthel yasam kalitesi indeksi ile degerlendirildi.

Bulgular: Grup 1, Grup 2 ve Grup 3'te ortalama yaslar sirasiyla 83.51 (aralik, 75-97) yil, 84.72 (aralik, 75-109) yil ve 83.37
(aralik, 75-94) yil idi. Ortalama takip siireleri sirasiyla 23.26 (aralik, 3-43.9) ay, 19.24 (aralik, 3-38) ay ve 20.1 (aralik, 3-40)
ay idi. Her 3 grup arasinda yas ve takip siiresi agisindan istatistiksel anlamli fark yoktu (p>0.05). Palmer-Parker mobilite
skoru Grup 1icin 6.23, Grup 2 icin 3.68 ve Grup 3 icin 4.22 idi. Barthel indeksi Grup 1 icin 68.73, Grup 2 icin 37.75 ve Grup
3i¢in 52.77 idi. Grup 1, Grup 2 ve Grup 3'e kiyasla istatistiksel olarak anlamli daha yiiksek Palmer-Parker skoru ve Barthel
indeksi degerine sahip idi (p<0.001).

Sonug: instabil intertrokanterik kirk nedeniyle opere edilen hastalarda PFN ile osteosentezin hemiartroplasti ve total
kalca artroplastisine gdre mobilizasyon ve yasam kalitesi agisindan daha avantajli oldugu sonucuna vanimistir.

Anahtar kelimeler: intertrokanterik kirk, proksimal femur civisi, hemiartroplasti, total artroplasti, mobilite, yasam
kalitesi
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Unstable Intertrochanteric Fractures

he incidence of hip fractures has been increasing in

parallel with the aging population. The worldwide

incidence was 1.6 million in the years of 2000s, and
it is expected to be 2.6 million worldwide by the year 2025
(1, 2). Hip fracture is an important health issue associated
with higher mortality, loss of function, and lower quality
of life (3, 4). One-year mortality with proximal femoral nail
is 24.24%, while it may reach to 60% with hemiarthrop-
lasty (5, 6). On the other hand, regression in mobility due
to surgical treatment leads to a lifestyle dependent on the
help of others (4, 7). Only half of the patients, who can
walk without help before fracture, can maintain an inde-
pendent life after treatment (8).

The traditional approach, in effect for a long time, includes
arthroplasty for collum femoris fractures and osteosyn-
thesis for intertrochanteric fractures in order to provide
early mobilization of a patient. Nonetheless, osteosynthe-
sis with proximal femoral nail (PFN) can be applied in tre-
atment of unstable intertrochanteric fractures, or arthrop-
lasty can be applied in severe comminuted fractures with
previous symptomatic coxarthrosis or in osteoporotic bo-
nes which are not suitable for internal fixation. However,
to our knowledge, a limited number of studies compared
these two different treatment approaches in terms of mo-
bility and function (9). Unstable intertrochanteric fractu-
res are important due to increasing incidence, obscure
ideal treatment options, and significant impairment of
return to active life despite treatment. In this study, we
performed a functional evaluation of surgical outcome in
unstable intertrochanteric fractures, and we tried to pro-
vide help to surgeons who experience difficulty during
decision making process of ideal treatment.

MATERIALS AND METHODS

In this retrospective study, patients older than 75 years
with hip fractures who were admitted to the hospital bet-
ween April 2008 and March 2014 were analyzed. 117 pa-
tients with AO 31A-2.2, 31A-2.3, 31A-3 and Evans-Jensen
type 3-4-5 intertrochanteric fracture (Male/Female, 41/76)
were included to the study. Exclusion criteria were age be-
low 75 years, pathological fracture, renal osteodystrophy,
polytrauma, and less than 3 months follow-up (Table 1).

The mean follow-up of patients was 19.06 (range, 3-43.9)
months. Group 1 consisted of 67 patients with an intert-
rochanteric femoral fracture who were treated by PFN
(Proximal Femoral Nail Antirotation Surgical Technique
DePuy Synthes); Group 2 consisted of 42 patients who
were treated with cemented bipolar hemiarthroplasty

(Echelon Primary Hip System, Smith & Nephew); and Group
3 consisted of 8 patients who were treated by cemented
total hip arthroplasty (Echelon Primary Hip System, Smith
& Nephew). All surgical procedures were performed in the
same center. All patients received low molecular weight
heparin during postoperative 4 weeks as prophylaxis for
embolism. Preoperative cefazolin prophylaxis (2x 1g) was
given half an hour before surgery. All patients underwent
preoperative AP hip x-ray imaging; standard AP x-ray ima-
ging of both hips was also performed on the same day
after surgery. All patients achieved to sit at bed edge on
postoperative 1stday and to walk by the aid of crutches
on postoperative 2nd day. Full weight-bearing was per-
mitted on the postoperative 2nd day in arthroplasty pa-
tients, and in the postoperative 4th week in PFN patients.

Table 1. Exclusion Criteria

Age below 75 years

Pathological fracture

Renal osteodystrophy

Polytrauma

Less than 3 months follow-up

The mean age in Group 1, Group 2, and Group 3 were
83.51 (range, 75-97) years, 84.72 (range, 75-109) years, and
83.37 (range, 75-94) years; respectively, whereas the mean
follow-up periods were 23.26 (range, 3-43.9) months, 19.24
(range, 3-38) months, and 20.1 (range, 3-40) months. The
study groups were comparable in terms of age, gender,
and follow-up period (p>0.05) (Table 2).

Table 2. Characteristics of Patients with Unstable
Intertrochanteric Hip Fractures

Mean age Follow-up
( ear)g period Gender
4 (month)
83,51 23.26
Group 1 (range, 75-97) (range, 3-43.9) 44F/23M
84,72 19.24
Group 2 (range, 75-109) | (range,3-38) | 27F/1°M
83,37 20.1
SR (range, 75-94) (range, 3-40) 5F/3M
P value p>0.05 p>0.05 p>0.05

Acabadem Univ. Saghk Bilim. Derg. 2022; 13 (4): 537-542

538




Karademir Gokhan et al.

Mobility was evaluated by the Palmer-Parker mobility sco-
re, and quality of life was evaluated by the Barthel quality
of life index (Barthel Index) in the groups (10, 11) (Table
3 and 4). Data were obtained by control visits and phone
interviews.

Table 3. Palmer-Parker Mobility Score. Assessment of Mobility
After the Treatment. Score is the Total, 0 to 9

With
. help
Mobility . I:]o W't!‘ an from Not at all
difficulty aid
another
person
Able to get about 3 5 1 0
to house
Able to get out of
the house 3 2 ! 0
Able t(.) go 3 ) 1 0
shopping

Table 4. The Barthel Index is a Scoring System for Evaluating

Mobility, Life Quality and Self-care

Task With help | Independent
Feeding 5 10
Moving from wheelchair to bed 5-10% 15
Personal toilet (wash, shave, 0 5
comb)

Getting on / off toilet 5 10
Bathing 0 5
Walking on level surface 10 15
Ascend, descend stairs 5 10
Dressing 5 10
Controlling bowels 5 10
Controlling bladder 5 10
*5=independent in wheelchair

*10=Either some minimal verbal or physical help is needed in activity

Statistical Analysis

Comparisons among the three groups were performed
by One-way ANOVA for variables with normal distributi-
on, and by non-parametric Kruskal Wallis test for variab-
les without normal distribution. Significance level was
adjusted to p<0.05. SPSS 22.0.0.0 software was used (IBM,
Chicago, IL, USA).

RESULTS

Palmer-Parker mobility scores and Barthel Index were
compared among the groups. Palmer-Parker mobility
scores were as follows: 6.23 for Group 1, 3.68 for Group 2,
and 4.22 for Group 3 (Table 5). In addition, Barthel Indexes
were as follows: 68.73 for Group 1, 37.75 for Group 2, and
52.77 for Group 3 (Table 5). PFN group (Group 1) had sig-
nificantly higher Palmer-Parker mobility and Barthel Index
values than groups who underwent cemented bipolar he-
miarthroplasty (Group 2) or cemented total hip arthrop-
lasty (Group 3) (p<0.001).

Table 5. Mobility and Quality of Life Scores in Terms of Treatment

Modality

Palmer-Parker

Mobility Score i

Group 1 6.23 68.73
Group 2 3.68 37.75
Group 3 4.22 52.77
P value P<0.001 P<0.001

Furthermore, other factors which affected functionality
and quality of life were analyzed. An analysis based on the
type of anesthesia revealed that the Palmer-Parker mobi-
lity score and Barthel Index were significantly higher in
patients who had spinal anesthesia compared to general
anesthesia (p=0.011 and p=0.009, respectively). Gender
and age were not significant factors in terms of these
two scoring systems (for Palmer-Parker mobility score,
p=0.631 and p=0.16; for Barthel Index, p=0.5 and p=0.72).
When the patients were analyzed according to lower ver-
sus higher ASA scores, there was no significant relations-
hip between ASA score and Palmer-Parker mobility score
(p=0.63). However, a higher ASA score was found to be
related to a lower Barthel Index score (p=0.02).

DISCUSSION

With the prolongation of human life, the clinical impor-
tance of hip fractures is increasing. This is because hip
fractures are associated with high mortality and morbi-
dity, have a significant adverse effect on mobilization,
have high treatment costs and a substantial majority of
patients become help-dependent after treatment (4, 12,
13).
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Hip fractures include collum femoris fractures, intertroc-
hanteric fractures, subtrochanteric fractures, and femoral
head fractures (14). Among these, the most common type
is collum femoris fracture and its gold standard treat-
ment approaches have been clearly identified compared
to intertrochanteric fractures (14, 15). Intertrochanteric
fractures, which are the second most common type, are
classified into two groups as stable and unstable fractures
according to the Evans-Jensen classification (Figure 1). In
this classification, the fracture line starts from the trochan-
ter major and extends to the inferomedial part, but poste-
romedial cortex, lateral cortex, and trochanter minor are
spared and in stable fractures (16). Many clinical studies
reported that osteosynthesis is the ideal treatment for
stable intertrochanteric fractures (17). Again, according
to Evans-Jensen’s classification, unstable fractures include
loss of lateral cortex unity, comminuted posteromedial
cortex, displaced trochanter minor, and reverse oblique
fractures with fracture line extending from medial cortex
to lateral and distal (16). Osteosynthesis and arthroplasty
are treatment choices in unstable intertrochanteric fractu-
res and few studies compared both interventions in terms
of patient mobility, return to daily life, and quality of life
(17,18).

fr i

Type 1 Type 2 Type 3 Type 4 Type 5

Unstable
Four part

Stable Stable Unstable Unstable

Twa part Two part Three pant Three pan

Non-displaced Displaced Loss of Loss of
posterolateral support  medial support

Figure 1. Evans-Jensen Classification |

Palmer-Parker compared their own mobility score to men-
tal scoring in order to estimate mortality in patients with
a proximal femoral fracture (10). In this mobility scoring
system; the patient’s ability to perform activities such
as mobilization at home, going out of the house, going
shopping, and the need for assistance for these activities
were taken into account (Table 3). Although they defined
the mobility test to be superior to the mental test in pre-
dicting 1-year mortality, the mobility test described by
Palmer and Parker has been used in many studies in the
functional evaluation of hip fracture patients (19, 20).

Barthel Index assesses activities such as feeding, bathing,
grooming, dressing, toilet use, transfers (bed to chair and
back), and functions of bowels and bladder in addition to
patient mobilization (Table 4) (11). Therefore, it is a use-
ful scoring system for the evaluation of a patient’s qua-
lity of life. Its validity, reliability, and sensitivity have been
shown; and its usage has been widely accepted in especi-
ally geriatric patient populations (21, 22, 23).

In this study, the Palmer-Parker mobility score and Barthel
Index were compared in different surgical approaches.
PFN group (Group 1) had a significantly higher Palmer-
Parker mobility score and Barthel Index score when
compared to cemented hemiarthroplasty group (Group
2) and cemented total hip arthroplasty group (Group 3)
(p<0.001) (p<0.001) (Table 5). This finding is in parallel to
the findings of Desteli et al., who reported higher mobi-
lity scores in osteosynthesis patients (9). They compared
functional outcomes of the proximal femoral nail and ce-
mentless hemiarthroplasty in the treatment of trochante-
ric fractures by using the Jensen, Palmer-Parker, and EQ-
5D index (9).

On the other hand, to the best of our knowledge, there
is no study in the literature comparing the effects of dif-
ferent treatments on quality of life in a similar patient
population. Cornwall et al. analyzed functional results
of treatment in different types of hip fractures, and they
used the Functional Independence Measure (FIM) score
(24). Functional scores related to living without help were
highest in the patient group of non-displaced femoral
fracture and were lowest in the patient group of unstable
intertrochanteric fracture (24).

Mariconda et al., in their prospective study, examined the
change in daily life activities of patients who were surgi-
cally treated for hip fractures. They found no significant
mobility difference in terms of fracture type or surgery
type (25).

The retrospective design of the study, lack of randomi-
zation in unstable fracture subtypes when establishing
treatment groups, and a small number of patients in the
total hip arthroplasty group may be limiting factors in this
study. Nevertheless, we believe that this study is impor-
tant for current orthopedic practice as it is the first and
the only study that evaluated functional level and qua-
lity of life together in unstable intertrochanteric fractures
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treated by osteosynthesis with proximal femoral nail and
arthroplasty. Further prospective studies should be per-
formed in similar patient groups with longer follow-up
periods.

CONCLUSION

The findings of this study suggest that osteosynthesis
with a proximal femoral nail has superior short to mid-
term results in terms of functionality, and quality of life
compared to cemented bipolar hemiarthroplasty and ce-
mented total hip arthroplasty treatments in patients with
an unstable intertrochanteric fracture.
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Metabolic Monitoring of the Patients
with Serious Mental lliness (SMI) in

a Community Mental Health Center
(CMHC) During the COVID-19 Pandemic

Ali Baran Tanrikulu' @@ , Hilal Kaya' @ , Mehmet Hamdi Oriim" ®

'Elazi§ Mental Health and Diseases
Hospital, Elazig, Turkey ABSTRACT

Purpose: Metabolic monitoring of patients with serious mental illness (SMI) has been interrupted during the COVID-19
pandemic. Our aim in this study is to compare the metabolic parameters of patients at baseline (before pandemic) and 12
months after the COVID-19 pandemic in a community mental health center (C(MHC).

Methods: In this retrospective cohort study, we compared the metabolic parameters such as body mass index (BMI), waist
circumference (WC), high-density lipoprotein (HDL), atherogenic index of plasma (AIP) at baseline (before pandemic) and
12 months after pandemic.

Results: BMI (p<0.001), WC (p<0.001), and HDL levels (p<0.001) were significantly higher at month 12 when
compared with baseline for both schizophrenia (n=17) and bipolar disorder (n=17) groups. The prevalence of obesity was
significantly higher at month 12 when compared with baseline.

Conclusion: Sodial restrictions and physical inactivity during COVID-19 pandemic cause deteriorating effect on metabolic

Ali Baran TANRIKULU parameters. BMI, AIP, WC, and fasting glucose can be used for metabolic monitoring. Common vaccination programs and

releasing of social restrictions provided opportunities to assess and intervene metabolic health of patients with SMI. Taken
Hilal KAYA into consideration that obesity cause an increased risk of hospitalization, severe disease, and death due to CoviD-19
Mehmet Hamdi ORUM infection, metabolic monitoring of patients with SMI should be done rigorously.

Keywords: COVID-19, Serious Mental lliness, Community Mental Health Center, Metabolic Monitoring, Physical activity

Bir Toplum Ruh Saghgi Merkezinde (TRSM) izlenen Ciddi Ruhsal Hastaligi (CRH) Olan Hastalarin covip-19
Pandemisi Doneminde Metabolik Takibi

OZET

Amag: Ciddi Ruhsal Hastaligi (CRH) olan hastalarin metabolik izlemi, COVID-19 pandemisi déneminde ciddi diizeyde
aksadr. Bu calismadaki amacimiz, bir Toplum Ruh Saghgr Merkezindeki (TRSM) hastalarin baglangigtaki (pandemi dncesi)
ve COVID-19 pandemisinden 12 ay sonraki metabolik parametrelerini karsilagtirmaktir.

Yontemler: Bu retrospektif kohort calismada, viicut kitle indeksi (VKI), bel cevresi (BC), yiiksek yogunluklu lipoprotein
(HDL), aterojenik plazma indeksi (API) gibi metabolik parametrelerin baslangig (pandemi dncesi) ve pandemiden 12 ay
sonraki degerlerini karsilastirdik.

Bulgular: VKi (p<0,001), BC (p<0,001) ve HDL diizeyleri (p<0,001) 12. ayda hem sizofreni (n=17) hem de bipolar
bozukluk (n=17) gruplan icin baglangica gére anlamli olarak daha yiiksekti. Obezite prevalansi, 12. ayda baglangica
kiyasla 6nemli dlciide daha yiiksekti.
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Metabolic Monitoring During The COVID-19 Pandemic

disorders are chronic and severe mental disorders.

Worldwide, they are associated with considerable
disability and may affect educational and occupational
performance. The life expectancy of severe mental illness
(SMI) patients is 8 to 32 years shorter than the general
population. This is often due to higher rates of smoking,
unhealthy diets, antipsychotic drugs that increase the
risk for metabolic syndrome, and preventable physical
diseases such as cardiovascular disease and infections
(1, 2). Hence, metabolic monitoring of SMI patients in a
multidisciplinary approach is critical within psychiatric
care. There is clear evidence that old-style mental health
hospitals are not effective in the management of metabo-
lic and psychological health of SMI patients. Therefore, a
community-based mental health model is being adopted
all over the world (3).

Schizophrenia, bipolar disorder, and other psychotic

After the second half of the twentieth century, psychiatric
services in Western Europe underwent serious conceptual
and structural transformations. Community-based psychi-
atric services played a key role as a milestone for modern
psychiatric treatments. Institutions such as community
mental health centers (CMHCs) have been established to
provide services to SMI patients. CMHCs implement the
holistic approach, which incorporates both mental health
and metabolic monitoring, and collaborate with dietici-
ans, family physicians, cardiologists, and endocrinologists
in case of a metabolic problem. Social skills training in
CMHCs significantly improves psychopathology, functio-
nality, depression level, insight, and drug compliance of
SMI patients (3, 4).

The coronavirus disease 2019 (COVID-19) pandemic,
which has been going on for more than a year, has also
shaken the metabolic balance of the world with the cur-
few restrictions it has imposed, along with many other
challenges (5). The closure of many workplaces, flexible
and home office working resulted in decreased organized
physical activity, increase in sedentary lifestyle and screen
time with the possibility of stress-induced indulgence in
high calorie-dense and sugary foods, resulting in higher
susceptibility to weight gain (6). In this study, it was stated
that the COVID-19 pandemic caused weight gain in one-
half of the respondents in their systematic scoping review,
in which they examined 19 out of 396 articles conducted
using online self-report surveys. In this review, significant
weight gain was reported, associated with a 36.3% to
59.6% increase in total food consumption and a 61.4% to
67.4% decrease in physical activities (6).

SMI patients are at higher risk for metabolic syndrome
than the general population (7). COVID-19 is known to
exhibit a more severe clinical picture in individuals with
metabolic syndrome. Increased metabolic risk due to the
physical restrictions of the COVID-19 leads to a vicious
circle, and the situation becomes more tragic. SMI pati-
ents have more diminished and restricted social networks
than the general population (8). Social restrictions during
the COVID-19 pandemic have diminished the social net-
work of SMI patients through interrupted general health
and CMHC services and curfews. COVID-19 pandemic
may decline the size of the social network of SMI patients.
Researchers have already sounded the alarm on how the
COVID-19 pandemic may affect the mental health of the
general population, and more specifically, SMI patients
(9). Studies on this group of patients who already expe-
rience social, psychological, and physical negative outco-
mes due to the COVID-19 pandemic are not at the desired
level yet. Although it is known that metabolic parameters
are regularly recorded in many CMHCs, there is no study
comparing the metabolic and functional parameters of
SMI patients before and after COVID-19. In this study, we
aimed to assess changes in metabolic profiles and func-
tionality of patients with SMI who regularly attend the
CMHC, which is interrupted by the COVID-19 pandemic.
We hypothesized that during the pandemic, there would
be substantial changes in lipid profile, weight, waist cir-
cumference, and social functioning in patients with SMI.

MATERIAL AND METHODS

Study Design

This retrospective cohort study was conducted in CMHC
of Elazig Mental Health and Diseases Hospital. Patients di-
agnosed with schizophrenia and bipolar disorder, accor-
ding to the fifth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5), were included (10).

Inclusion and Exclusion Criteria

537 SMI patients were recruited from the CMHC of Elazi§
Mental Health and Diseases Hospital. We included pa-
tients who were > 18 years old, had regular medication,
had past (before COVID-19 pandemic) and recent (at the
end of the first year of COVID-19 pandemic) blood test
results, anthropometric parameters, and psychometric
measurements. The patients whose medication schedule
and doses are stable at least for the last two years were
assessed retrospectively from CMHC records between
January 2020 and March 2021. The patients with missing
data were excluded from the study. The patients with a
known history of diabetes and hypertension before the
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COVID-19 pandemic, the patients who were hospitalized
at the psychiatry clinicin the last year, were excluded from
the study. The patients who had a history of alcohol and
drug dependence and who had a history of COVID-19 in-
fection were excluded. The flowchart is shown in Figure 1.

Anthropometric, Metabolic, and Psychometric
Measurements

Functionality was assessed by the Global Assessment
Scale (GAS) and the Personal and Social Performance Scale
(PSP). Changes in psychiatric symptoms were assessed by
the Brief Psychiatric Rating Scale (BPRS) (11-14). Variables
such as body mass index (BMI), waist circumference, fas-
ting glucose, low-density lipoprotein (LDL), high-density
lipoprotein (HDL), triglyceride (TG), and total cholesterol
(TC) were evaluated. BMI (kg/mz) was calculated from
weight (measured in light clothing without shoes) and
height (measured without shoes). BMI groups defined as
underweight (BMI < 18.5 kg/m?), normal weight (BMI 18.5-
24.9 kg/m?), class | obesity - overweight (BMI 25.0-29.9 kg/
m?), class Il obesity - obesity (BMI 30.0-39.9 kg/m?), class
Il obesity - extreme obesity (BMI > 40 kg/mz) (15). Waist
circumference (cm) was measured from the midpoint bet-
ween the lowest rib and iliac crest by using a Gulick Il tape
measuring tape (16). A total of 5-10 ml of venous blood
sample was collected every 6 months for routine metabo-
lic monitoring in CMHC. Peripheral venous blood samples
were taken one hour after awakening (8.00 am) and when
patients are fasting for 12 hours. Blood samples are analy-
zed without waiting. Assay parameters were evaluated
by medical biochemistry specialist. Atherogenic index of
plasma (AIP), which is calculated as the logarithm of plas-
ma triglyceride to HDL ratio, has shown an independent
association with cardiovascular risk (17).

Biochemical Analyses

Venous blood samples were obtained from the antecubi-
tal vein of patients between 8 and 9 a.m. after at least 12
hours of starvation. The samples were centrifuged within
30 minutes and on the same day (4000 rpm for 10 minu-
tes), centrifugation was followed in the Beckman Coulter
AU480 Biochemical Auto-Analyser (Beckman Coulter, Inc;
CA, USA) device at our hospital biochemistry laboratory.

Statistical Analyses

Statistical analysis was performed using Windows SPSS
22.0 (Statistical Package for the Social Sciences Inc.).
Descriptive statistics and continuous variables were given
as mean + standard deviation, and categorical variables
were given as frequency and percentage. The Chi-square

test was used to analyze the categorical data. Normal dist-
ribution suitability was assessed using the Kolmogorov-
Smirnov test. Paired Sample T-test was used to compa-
re the measurements at two time points (baseline and
month 12) for metabolic and functioning parameters.
The Marginal Homogeneity test was used to compare the
change in BMI groups between baseline and month 12. A
value of less than 0.05 (p-value) was considered statisti-
cally significant.

537 patients who
registered in CMHC in
March 2020

n=307 excluded for

missing data

n=95 excluded

for diagnosed with
diabetes

or hypertension

n=230 patients

n=89 excluded for
not taking stabilize
treatment

n=135 patients

n=12 excluded for
had a history of
COVID-19 infection

n=46 patients

n=34 patients

! !

17 patients with
schizophrenia

17 patients with
bipolar disorder

| Figure 1. The Flowchart: Selection of Participants
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RESULTS

The mean age of participants (n=34) was 42.41+8.25 ye-
ars (min: 24, max: 58); mean duration of education was
10.32+4.35 years; mean duration of illness was 19.94+7.55
years; mean age at first diagnosis was 22.47+5.36 years;
the mean number of hospitalization was 8.91+8.36; the
mean number of suicide attempts was 0.41+0.89.

Table 1 shows the comparison of clinical parameters of
patients at baseline and month 12. BMI groups of the pa-
tients (n=34) at baseline and month 12 are shown in Table
2. Owing to BMI change during one year, six of the pati-
ents transited to the higher BMI group (2 patients: normal
weight to overweight and 4 patients: overweight to obe-
se). The prevalence of obesity was significantly higher at
month 12 when compared with baseline. HDL levels were
significantly higher at month 12 when compared with ba-
seline for both smokers and non-smokers.

Table 1. Comparison of Patients’ Clinical Parameters at Baseline

and Month 12

Table 2. BMI Groups of Patients at Baseline and Month 12

Baseline Month 12
Parameters (n=34) (n=34) p value
(Mean%SD) (MeanxSD)
BMI (kg/m?) 27.55+4.89 29.214£5.51 <0.001**
Waist Circumference | 95.44+12.57 | 101.52+13.87 | <0.001**
Fasting Glucose 9794156 | 961235 0.636
(mg/dl)
HDL (mg/dl) 44.64+13.03 51.08+11.33 <0.001**
LDL (mg/dl) 107.50+£29.90 | 104.82+28.90 0.433
Triglycerides (mg/dl) | 164.52+74.21 | 184.55+103.06 0.185
Total cholesterol | ;o5 0> 3062 | 198325057 | 0.050
(mg/dl)
AIP 0.53+0.29 0.51+£0.28 0.509
BPRS 14.05+6.46 20.17£9.69 <0.001**
GAS 63.58+12.24 57.97+13.83 <0.001**
PSP 66.55+14.99 58.50+£15.29 <0.001**
*p<0.05; **p<0.001; In statistical analysis, Paired Sample T-Test was used;
Abbreviations: SD: Standard Deviation; BMI: Body Mass Index; HDL: High-Density
Lipoprotein; LDL: Low-Density Lipoprotein; AIP: Atherogenic Index of Plasma; BPRS:
Brief Psychiatric Rating Scale; GAS: Global Assessment Scale; PSP: Personal and
Social Performance Scale

Clinical parameters of patients with schizophrenia (n=17)
were compared between baseline and month 12. BMI
(p=0.006), waist circumference (p=0.006), and HDL levels
(p=0.006) were significantly higher at month 12 when
compared with baseline. Clinical parameters of patients
with bipolar disorder (n=17) were compared between
baseline and month 12. BMI (p<0.001), waist circumferen-
ce (p=0.001), and HDL levels (p=0.005) were significantly
higher in month 12 compared with baseline.

BMI Groups Baseline Month 12 Bivallie
(n=34) n (%) (n=34) n (%)
Underweight 1(%2.9) 1(%2.9)
Normal Weight 10 (%29.41) 8(%23.52)
Overweight 13 (%38.23) 11 (%32.35) 0.014*
Obese 9 (%26.56) 13 (%38.31)
Severe Obese 1(%2.9) 1(%2.9)
*p<0.05; In statistical analysis, Marginal Homogeneity test was used;
Abbreviations: BMI: Body Mass Index

Patients were divided into two groups as schizophrenia
and bipolar disorder as shown in Table 3. The use of a
mood stabilizer was significantly higher in bipolar disor-
der (p<0.001).

The change rates ([Month 12 Value - Baseline Value] /
Baseline Value) in clinical and metabolic parameters wit-
hin one year after the COVID-19 pandemic was compared
between schizophrenia and bipolar groups. There was
no significant difference between two groups in change
rates of BPRS (p=0.709), GAS (p=0.550), PSP (p=0.114)
scores, BMI (p=0.224), AIP (p=0.122), LDL (p=0.955), HDL
(p=0.426), waist circumference (p=0.375), TC (p=0.206),
and TG (p=0.335). The change rates of the clinical and
metabolic parameters between baseline and month 12
were compared between employed (n=11) and unemp-
loyed (n=23) patients; between married (n=11) and sing-
le (n=19); between those who used one or more drugs
such as olanzapine, clozapine, quetiapine, and risperido-
ne (n=20) and those who did not use any of these drugs
(n=14); between smoking (n=21) and non-smoking (n=13)
patients, and no significant difference was found (p>0.05).

DISCUSSION

We found that BMI, waist circumference, and HDL levels
significantly increased at the end of the first year of the
COVID-19 pandemic when compared with baseline. Our
findings showed that at the end of the first year of the
COVID-19 pandemic, psychiatric symptoms and functio-
ning deteriorated when compared with baseline. When
the schizophrenia and bipolar disorder groups were
evaluated separately; BMI, waist circumference, and HDL
levels increased in both groups. Change rates of clinical
and metabolic parameters in one year after the COVID-19
pandemic were similar between schizophrenia and bipo-
lar disorder groups. We found that employment, marital
status, and smoking status did not affect change rates of

metabolic and clinical parameters.
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Table 3. Comparison of Sociodemographic and Clinical Parameters of Patients with Schizophrenia and Bipolar Disorder

Parameter Schizophrenia Bipolar Disorder p value

Female 3(42.9%) 4 (57.1%)

Gender 0.671
Male 14 (51.9%) 13 (%48.1)
Single 12 (63.2%) 7 (36.8%)

Marital Status Married 4 (36.4%) 7 (63.6%) 0.209
Widowed 1(25.0%) 3 (75.0%)
Parent 13 (59.1%) 9 (40.9%)
Partner/Child 2 (28.6%) 5(71.4%)

Living Area 0.504
Brother/Sister 1(50.0%) 1 (50.0%)
Alone 1(33.3%) 2 (66.7%)
Yes 5 (45.5%) 6 (%54.5)

Working Status 0.714
No 12 (%52.2) 11 (%47.8)
Lower 8(61.5%) 5 (38.5%)

Socioeconomic Status Middle 8 (42.1%) 11 (57.9%) 0.558
Upper 1 (50.0%) 1 (50.0%)
Yes 10 (47.6%) 11 (52.4%)

Smoking Status 0.724
No 7 (53.8%) 6 (46.2%)
Yes 8 (44.4%) 10 (55.6%)

Depot AP Use 0.492
No 9 (56.3%) 7 (43.8%)
Yes 6(27.3%) 16 (72.7%)

Mood Stabilizer Use <0.001**
No 11(91.7%) 1(8.3%)

Yes 15 (53.6%) 13 (46.4%)

Oral AP Use 0.368
No 2 (33.3%) 4 (66.7%)
Yes 14 (46.7%) 16 (53.3%)

AD Use 0.287
No 3(75.0%) 1 (25.0%)

**p<0.001; In statistical analysis, Chi-Square Test was used; Abbreviations: AP: Antipsychotic; AD: Antidepressant

The COVID-19 pandemic has caused a more common se-
dentary lifestyle due to strict rules set by governments.
A study showed that 41.8-42.2% of the participants, who
exercised regularly before the COVID-19 pandemic, repor-
ted a decrease in walking, jogging, and sports during the
COVID-19 pandemic (18). According to this study, most
of the participants reported an “increase” in watching TV
(72.3%), using electronics (82.7%), and logging into social
media (81.9%). In another study, which has participants
aged 18-35, there was a significant decrease in the physi-
cal activities of individuals during the COVID-19 pandemic
when compared with before the COVID-19 pandemic, and
individuals spent more time on sleep and sedentary ac-
tivities (19). Besides physical inactivity, unhealthy dietary
habits also become more common during the COVID-19
pandemic. A study evaluated the effect of the quaranti-
ne during the COVID-19 pandemic on the dietary habits
and found that almost half of the respondents (49.4%) ate
more than usual, 45.1% increased snacking, and 62.1%
cooked at home more often (20). Physical activity and die-
tary habits have sharply changed in the whole population
during the COVID-19 pandemic. SMI patients, who have a
greater risk for metabolic problems than the general

population, should be rigorously monitored for metabolic
parameters during the COVID-19 pandemic. in our study,
we showed that weight gain and abdominal obesity risk
of SMI patients increased at the end of the first year of the
COVID-19 pandemic. Possible reasons for this increase are
thought to be physical inactivity, increasing sedentary
lifestyle, and changing dietary habits. Weight gain and
abdominal obesity during the COVID-19 pandemic in SMI
patients, who have already more metabolic risk than the
normal population, may be overlooked due to interrupti-
on in the healthcare system. Several studies have shown
that obesity is a very important risk factor for hospitaliza-
tion, severe disease, and death due to COVID-19 infecti-
on (21, 22). When taking into consideration the COVID-19
pandemic still goes on, the metabolic health of patients
would affect mortality rates due to the COVID-19 infecti-
on. COVID-19 vaccination programs provided by health
institutions gradually come back to normal. Patients who
could not reach to hospital and CMHC during the pan-
demic may refer after releasing of restrictions. Clinicians
should be alert about the deteriorating effects of the
COVID-19 pandemic on the weight gain of these patients.
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We found a marked deterioration in the general and social
functioning levels of SMI patients at the first year of the
pandemic when compared with baseline. We found also
psychiatric symptoms increased during the first year of
the pandemic. These results may be related to social dis-
tancing, physical inactivity, difficulty reach to CMHC and
hospital during the first year of the pandemic. A study
showed that a longer period of social distancing and self-
reported history of previous psychiatric disorders were
strongly associated with higher severity of psychiatric
symptoms (23). Sepulveda-Loyola et al's narrative review
including 20.069 individuals from ten descriptive cross-
sectional papers demonstrated that the main outcomes
of the COVID-19 pandemic were anxiety, depression, and
poor sleep quality during the isolation period (24). This si-
tuation may lead to the emergence of anxiety and depres-
sion problems in addition to their current main psychiatric
diagnoses and to worsening of their already poor social
functioning. Community-based psychiatric entities such
as CMHC help to reduce the social and psychological prob-
lems experienced by this patient group (4). interruption
of CMHC services during the pandemic may be related to
the decreased social and general functioning of patients.

The most interesting finding in this study is the increa-
sed HDL levels detected in patients at the end of the first
year of the COVID-19 pandemic when compared with
pre-pandemic levels. HDL is synthesized in the liver and
intestines and mainly facilitates reverse cholesterol trans-
port, which is a mechanism for removing excess choleste-
rol from peripheral tissue and delivering them to the liver
(25). The long-standing notion that lower HDL levels are
directly related to cardiovascular disease has shaken with
recent studies. HDL-functionality may have a more impor-
tant role in atheroprotection than circulating HDL levels
(26). In recent studies, there is no clear evidence on the re-
lation of the exercise-HDL level. A study showed that only
one meta-analysis showed good quality among 23 meta-
analyses on the relation of exercise-HDL levels, the rest
had a high risk of bias (27). Research has recently focused
on HDL functionality. A study suggested regular and pro-
longed exercise improves some measures of HDL function
(28). Larger studies are needed to determine what dose
of exercise needs to provide improvements in HDL levels
and function. Taken decreased importance on evaluating
the cardiovascular risk of HDL levels when compared with
HDL functions, we propose AIP levels instead of HDL le-
vels to assess cardiovascular risk in SMI patients.

AIP is a novel index composed of HDL and triglyceri-
des. AIP, as a biomarker, is an independent risk factor

for coronary artery disease (29). There was no change
in AIP levels, which means no increase in cardiovascular
risk ratio at the end of the first year of the pandemic. It
has been used as an optimal indicator of dyslipidemia
and cardiovascular diseases (30). Also, AIP levels use as a
predictor of mortality in patients with COVID-19 (31). AIP
should be considered when estimating current and futu-
re cardiovascular disease risk, along with other traditional
risk factors (32). AIP as a predictor for both prognosis of
COVID-19 and cardiovascular disease risk may have an im-
portant role during the COVID-19 pandemic. As a result,
metabolic parameters such as BMI, waist circumference,
AIP, fasting glucose should take into consideration for op-
timal metabolic monitoring of SMI patients.

SMI patients are more vulnerable to infectious diseases
due to predisposing metabolic risk factors. Management
of abiding by the rules during the pandemic and comp-
lying with COVID-19 treatment during infection can be
challenging for SMI patients due to lack of insight, insuffi-
cient social support. Common vaccination program provi-
des partial renormalization of mental health services. The
vaccination status of patients admitted to CMHCs should
be followed and hesitation over the vaccination should be
dealt with by giving information and correcting the myths
about COVID-19 vaccines.

CONCLUSION

Reactivation of mental health services in CMHCs with
common vaccination and social distance rules provi-
des an opportunity to detect, assess and intervene with
psychosocial and metabolicimpacts of the COVID-19 pan-
demic. Psychiatrists and nurses who work in CHMCs sho-
uld be alert to the deteriorating effects of the COVID-19
pandemic on metabolic health and keep on metabolic
monitoring, which is interrupted during the pandemic. It
should be followed whether the COVID-19 vaccine, which
is the most effective way to protect against COVID-19 di-
sease, is administered and the hesitation or lack of know-
ledge of SMI patients in CMHCs about vaccines should be
intervened.

The retrospective nature of this study is a significant li-
mitation. There was no objective information about the
diet and physical activity habits of the patients during the
COVID-19 pandemic. The possible effect of these habits
on the results should be investigated in future studies.
Although patients using a stable treatment regimen for at
least two years were included, the effect of psychotropic
drugs on metabolic parameters could not be excluded.
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Larger and longitudinal studies are required to assess the
effects of the COVID-19 pandemic on metabolic parame-
ters and functioning of CMHCs patients with SMI.
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Relationship Between Cognitive
Flexibility, Anxiety Sensitivity and
Coronaphobia

Basak Sahin' ® , Fatih Yigman® ®

'SBU Diskapi Yildirim Beyazit Research
and Teaching Hospital, Departmant of ABSTRACT

Psychiatry, Ankara, Turkey Objective: In this study, it was aimed to determine relationship two transdiagnostic factors (anxiety sensitivity and

2Ufuk University Faculty of Medicine, cognitive flexibility) between Coronavirus-19 (COViD-19) phobia.
TDuer[:(aerytmant of Psychiatry, Ankara, Method: For the study, the forms were sent to social media groups with 4,000 and 3,500 people on social media, and the

participants were selected by the simple random sampling method. 280 volunteers who met the inclusion criteria were
accepted. Sociodemographic Data Form, Cognitive Flexibility Inventory (CFI), Anxiety Sensitivity Index-3 (ASI-3), COVID-19
Phobia Scale was used to evaluate the volunteers.

Result: 161 male and 101 female volunteers participated in the study. Both sexes have similar characteristics regarding
age, marital status, and years of education. In the correlation analyses, positive correlations were found between
coronaphobia scale total scores and ASI- physical (r=.584), ASI- cognitive (r=.556), ASI- social (r=.524), ASI-total
(r=.609), whereas a negative correlation was found between coronaphobia scale total scores and CF-alternatives (r=-
.232), CF-control (r=-.375), CF-total (r=-.328). Stepwise regression analysis was applied with ASI and CFl subscales to
predict coronaphobia scale scores. According to the results, ASI-physical (§=.287), ASI-cognitive (B=.178) positive and
CF-control (B=-.148) negatively predicted coronaphobia total scores significantly {F(7, 254) = 23,361, p < .01) , with an

R2 of .375

Discussion: Our results were shown that sub-tpye of transdiagnostik factors were more closely related to coronophobia
Basak SAHIN and even predicted.
Fatih YIGMAN Keywords: coronavirus, anxiety, cognition

“Biligsel Esneklik, Anksiyete Duyarliligi ve COViD-19 Fobisi Arasindaki iligkinin
incelenmesi”

Amag: Bu calismada,Koronaviriis-19 (COVID-19) fobisi ile transdiagnostik faktorler (anksiyete duyarlihgi ve bilissel
esneklik) arasindaki ligkinin incelenmesi amaglanmigtir.

Materyal/Metod: Arastirma icin formlar sosyal medya iizerinden 4.000 ve 3.500 kisilik sosyal medya gruplarina
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Relationship Between Cognitive Flexibility, Anxiety Sensitivity and Coronaphobia

he coronavirus (COVID-19) pandemic, which broke

out in Wuhan, China, and spread rapidly througho-

ut the world, adversely impacted humanity not only
physically but also mentally (1,2). While the pandemic is
spreading rapidly, it is thought that the physical damage
as well as the psychological damage will be substantial, as
the virus has the potential to be transmitted easily, there
is no known a fully effective treatment and there is a risk
of death. (1,3). When the literature is reviewed, it is noti-
ced that outbreaks such as SARS,MERS cause phobic re-
actions, anxiety, depression, feelings of hopelessness, and
hostility, just like natural disasters and wars (4-6). Based
on these findings, it is considered that there will be si-
milar outcomes in the COVID-19 pandemic. Considering
the processes during and after the COVID-19 pandemic,
psychological vulnerability as an important part of deve-
loping approaches that can benefit in this area is consi-
dered important for taking potential protective measures.
As the concern about catching COVID-19 and the proces-
ses after it has come to the fore, it is considered crucial to
identify psychological risk factors as a part of developing
comprehensive approaches in this field to take potential
protective measures.

Anxiety sensitivity has been defined as a trait that reflects
the tendency to fear the consequences of anxiety. Anxiety
sensitivity has been classified into three sub-dimensions:
physical, social and cognitive. (7). The concept of anxiety
sensitivity was initially considered to be one-dimensio-
nal, but as a result of factor analyzes, it was considered
as a concept with three sub-dimensions (8). Physical sub-
type of anxiety sensitivity, which is one of these three sub-
factors, has been described as being concerned about the
consequences of the physical symptoms of anxiety (8).
While cognitive anxiety sensitivity, which is another sub-
factor, has been described as the state of being worried
about the loss of cognitive control due to anxiety, the last
sub-factor, social anxiety sensitivity, has been conceptuali-
zed as worrying about the unfavorable social consequen-
ces of observing anxiety symptoms by others (8). Previous
studies have revealed that anxiety sensitivity is a transdi-
agnostic factor by associating it with numerous mental
illnesses. (9-11). As anxiety sensitivity is openly associated
with the assessment of an event and the importance attri-
buted to that status, it has been demonstrated that anxiety
sensitivity is a considerable determining factor for increa-
sed stress perception (11). Transdiagnostic factors such as
anxiety sensitivity are considered to be a key component
for elucidating how individuals experience COVID-19-
specific fear, anxiety and depression (12). Based on this, it
can be suggested that increased anxiety sensitivity might

increase the severity of phobic symptoms associated with
COVID-19. In a research, examining the relationship bet-
ween COVID 19 and anxiety sensitivity, it was determined
that high anxiety sensitivity scores were strongly associa-
ted with COVID-19 phobia, and particularly the physical
sub-dimension of anxiety sensitivity was a significant pre-
dictive factor for COVID-19 phobia (12). In a study scrutini-
zing the predictive factors of COVID-19 anxiety in healthy
controls and individuals diagnosed with anxiety disorder
in 2020, in both samples, anxiety sensitivity was found to
be a significant predictor of COVID-19-related psychiatric
diseases, independent of age, sex, chronic diseases, and
exposure to COVID-19 (13).

Cognitive flexibility, another transdiagnostic factor, has
been described as the ability to adapt thinking to chan-
ging environmental conditions (13). Individuals with cog-
nitive flexibility can produce alternative thoughts that are
more appropriate for the situation and assess challenging
situations as more manageable instead of maladaptive
thoughts that cause distress. Cognitive flexibility can also
be thought of as a person’s capacity to adapt to different
situations, to think from multiple angles, or to approach
the current problem with different strategies (14). In a
crisis such as the outbreak of a life-threatening infectio-
us virus that jeopardizes people’s sense of security and
well-being, one of the most significant things that could
potentially impact the mental well-being of individuals is
cognitive flexibility. Cognitive flexibility can be beneficial,
particularly when faced with stress that an individual can-
not control (15). In the current pandemic environment,
which can be considered as an uncontrollable stress fac-
tor, cognitive flexibility can play a role as a tool to reframe
the understanding of disaster and reconsider behaviors
(e.g., hand washing, wearing face masks) that will help
reduce their risks. (16,17). The studies analyzing the rela-
tionship between cognitive flexibility and COVID-19 pho-
bia are limited. In a study conducted by Kalia et al. in 2020
(18), the relationship between early traumatic experien-
ces, cognitive flexibility, and perceived threat related to
COVID-19 was assessed, and it was observed that as cog-
nitive flexibility decreases, the severity of perceived threat
related to COVID-19 increases.

In this study, we intended to analyze two basic transdiag-
nostic factors that might be effective in the emergence of
mental problems associated with the COVID-19 pandemic
in the Turkish population. For this purpose, we planned to
assess the relationship between cognitive flexibility, anxi-
ety sensitivity, and COVID-19 anxiety. The hypotheses of
the study;
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1. There is a positive correlation between anxiety sensi-
tivity and COVID-19 anxiety.

2. Thereis a negative correlation between cognitive fle-
xibility and COVID-19 anxiety.

MATERIAL - METHOD

Selection of the Sample Group

For the study, the forms were sent to social media groups
with 4,000 and 3,500 people on social media, and the par-
ticipants were selected by the simple random sampling
method. In total, volunteers from a population of 7,500
participated in the study, and an invitation link was sent
to the social media groups for the study, along with the
information on the research. The participants of the study
were informed in detail and it was confirmed whether
they volunteered on the first page of the online form.
Individuals between the ages of 18-65, who were literate
and volunteered to participate were included in the study.
Having psychiatric diagnosis and treatment and cogniti-
ve disorders (such as mental retardation, dementia) were
considered as exclusion criteria. A total of 292 people par-
ticipated in the study, 12 people were not included in the
analyzes due to the shorter than expected questionnaire
response time (<5 minutes), and the analyzes were comp-
leted with 280 people in this way.

Ethics Committee Approval

Ethics committee approval dated February 17thi 2021 and
numbered E1-21-1544 was obtained from the Ankara City
Hospital Ethics Committee.

Data Collection Tools

Sociodemographic Data Form: It is a form created by
researchers that includes sociodemographic characteris-
tics such as age, gender, marital and educational status,
occupation, economic status, and clinical data such as
psychiatric diagnosis and treatment history, alcohol and
substance use history.

Cognitive Flexibility Inventory (CFl): The scale was me-
asures the ability of individuals for generating alternative
and compatible ideas in challenging situations (13). This
20-item scale has two subscales: control and alternatives.
It is considered that as the score obtained from the scale
increases, the cognitive flexibility level of the person inc-
reases. The Turkish validity and reliability study of this sca-
le was performed by Giilim et al., which was developed
by Dennis and Vander Wal, was performed by Gilim et
al. (13,19)

Anxiety Sensitivity Index-3 (ASI-3): The scale developed
in 2007 evaluates anxiety sensitivity with its dimensions
(20). The scale, like the original ASI, consists of 18 items
with physical, cognitive, and social sub-dimensions and
6 items in each sub-dimension, and allows a five-point
Likert type measurement. The lowest score that can be
obtained from the scale is 0, and the highest score is 72.
High measure scores on the scale were associated with
increased anxiety sensitivity. The Turkish validity and re-
liability study of the scale was conducted by Mantar et al.
(21).

COVID-19 Phobia Scale: The scale developed by Dilbaz
et al. (22) in 2020, to assess phobic symptoms related to
coronavirus-19. The scale measuring Likert type consists
of 22 items. The lowest score that can be obtained from
the scale is 22, and the highest score is 110. Based on
the factor analysis, it was found that the scale consists
of 4 sub-dimensions. These dimensions include anxiety,
mood, reassurance/precaution-taking, and avoidance.

Statistical Analysis

Data were analyzed using the software of Statistical
Package for Social Sciences (SPSS) version 15.0. Numerical
variables were analyzed as a percentage and standard de-
viation. Correlations between scale scores were analyzed
via the Pearson correlation method. Stepwise regression
analyzes were carried out to assess the predictors of the
COVID-19 phobia scale score. The results were considered
significant at p<0.05.

RESULTS

Sociodemographic Characteristics and Scale Scores

While 61.5% (N:161) of the volunteers included in the
study were male, 38.5% (101) were female. The marital
status, years of education and the scale scores of the par-
ticipants are given in the related table (Table 1).

The sociodemographic data and scale scores of the volun-
teers participating in the study were compared in terms
of being male and female. Both sexes have similar charac-
teristics regarding age, marital status, and years of educa-
tion. When the scale scores were compared, it was deter-
mined that anxiety sensitivity and coronaphobia scores
were similar, whereas there was a significant difference in
terms of cognitive flexibility scores (Table 2).
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Table 1. Sociodemographic Characteristics and Scale Scores

Table 2. Sociodemographic Characteristics and Scale Scores
Compared in Male And Female

Female Male P

Your age? Mean = SD 4111 39+9 187

Your marital status? n(%)

Married 71 (70.3%) 119 (73.9%)
.784
Single 25 (24.8%) 36 (22.4%)
Other 5 (5.0%) 6 (3.7%)
Years of education
Mean + SD 15+3 15+3 489
ASphysical Mean + SD 8.02 (£ 5.16) 8.66 (+ 6.19) .364

AScognitive Mean + SD 5.89 (+4.83) 6.48 (+ 5.80) 372

ASsocial Mean + SD 7.99 (+ 4.88) 8.83 (+5.84) 212

AStotal Mean + SD 21.90 (£ 13.38) | 23.98(+16.35) | .286

Age Mean + SD 39.5(+9.95)
Sex n(%)
Male 161 (61.5%)
Female 101 (38.5%)
Marital status n(%)

Married 189 (72.4%)

Single 61 (23.4%)

Other 11 (4.2%)

Years of education Mean + SD 15.2 (£ 2.9)
ASl-physical Mean + SD 8.42 (+5.82)
ASI-cognitive Mean + SD 6.26 (+ 5.44)
ASl-social Mean + SD 8.50 (+ 5.49)

CFalternative Mean

+5D 55.05 (+5.55) 57.11(x6.24) | .007*

ASI-total Mean + SD 23.18 (= 15.28)

CFcontrol Mean + SD 24.80 (+ 4.92) 26.98 (+5.06) | .001*

CFl-alternative Mean + SD 56.31 (+ 6.05)

CFtotal Mean + SD 79.85(£9.31) | 84.08 (+10.31) | .001*

CFl-control Mean + SD 26.14 (£ 5.11)

CFl-total Mean + SD 82.45 (+10.13)

Coronaavoidance

COVavoidance Mean + SD 7.53 (+1.87)
COVmood Mean + SD 7.79 (£ 2.70)
COVareas Mean + SD 23.63 (£ 5.20)
COVworry Mean = SD 31.25(+9.08)

Mean + SD 7.70 (£ 1.78) 7.42 (£ 1.92) .238
ol ool 787 (£259) | 7.74(x278) | .701
+SD
Coronaareas Mean
+SD 23.68 (+5.51) 23.60 (+5.02) .903
Coronaworry Mean
30.88 (+9.30) 31.48 (+ 8.96) .602

+SD

COVtotal Mean + SD 70.21 (£ 16.58)

Coronatotal Mean = SD | 70.14 (£ 17.02) | 70.25(+16.36) | .959

SD: Standard Deviation, ASI-physical: Anxiety Sensitivity Physical, ASI-
cognitive: Anxiety Sensitivity Cognitive, ASl-social: Anxiety Sensitivity
Social, AStotal: Anxiety Sensitivity total score, CFalternative: Cognitive
Flexibility Alternative, CFl-control: Cognitive Flexibility Control, CFl-
total: Cognitive Flexibility total score, COVavoidance: COVID-19 Phobia
Avoidance, COVmood: COVID-19 Phobia Mood, COVareas: COVID-19
Phobia Areas, COVworry: COVID-19 Phobia Worry, COVtotal: COVID-19
Phobia total score.

SD: Standard Deviation, ASI-physical: Anxiety Sensivity Physical, ASI-
cognitive: Anxiety Sensivity Cognitive, ASl-social: Anxiety Sensivity
Social, AStotal: Anxiety Sensivity total score, CFalternative: Cognitive
Flexibility Alternative, CFl-control: Cognitive Flexibility Control, CFl-
total: Cognitive Flexibility total score, COVavoidance: COVID-19 Phobia
Avoidance, COVmood: COVID-19 Phobia Mood, COVareas: COVID-19
Phobia Areas, COVworry: COVID-19 Phobia Worry, COVtotal: COVID-19
Phobia total score.

statistical analyzes: two samples t-test
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Bivariate correlation analyzes were conducted to determi-
ne the correlations between the coronaphobia scale/sub-
dimensions measuring the severity of coronavirus anxi-
ety, the anxiety sensitivity index/sub-dimensions measu-
ring transdiagnostic factors, and the cognitive flexibility
inventory/sub-dimensions in the volunteers participating
in the study.

In the correlation analyses, positive correlations were
found between coronaphobia scale total scores and
ASI- physical (r=.584), ASI- cognitive (r=.556), ASI- social
(r=.524), ASl-total (r=.609), whereas a negative correlation
was found between coronaphobia scale total scores and
CF-alternatives (r=-.232), CF-control (r=-.375), CF-total (r=-
.328). (Table 3)

Stepwise regression analysis was applied with ASI and
CFl subscales to predict coronaphobia scale scores.
According to the results, ASphysical (3=.287), AScognitive
(B=.178) positive and CFcontrol (B=-.148) negatively pre-
dicted coronaphobia total scores significantly {F(7, 254) =
23,361, p <.01), with an R? of .375 (Table 4).

Table 3. Correlation Analyses Between Coronaphobia Scale and

Cognitive Features Scale.

Table 4. Regression Analyses Between Coronaphobia Scale and

Cognitive Features Scale.

Cavoidance | Cmood | Careas | Cworry | Ctotal
ASphysical | p | .298** 579+ | 449 | 576%¢ | 584%+
r | .000 .000 .000 .000 .000
AScognitive | p | .234** 580** | .434%* | 546** | .556**
r | .000 .000 .000 .000 .000
ASsocial p | .225%* .504** A57*% | 499** | 524**
r | .000 .000 .000 .000 .000
AStotal p | .278** .608** | .490%* | .593** | .609**
r | .000 .000 .000 .000 .000
CFalter- p|-013 -176** | -.034 -.105 -.100
native r | .826 .003 575 .080 .093
CFcontrol p | -.069 -366%* | -192** | -315%* | -302**
r |.253 .000 .001 .000 .000
CFtotal p | -.042 -289** | -115 -220%* | -211**
r | 486 .000 .054 .000 .000

ASphysical: Anxiety Sensivity Physical, AScognitive: Anxiety Sensivity
Cognitive, ASsocial: Anxiety Sensivity Social, AStotal: Anxiety Sensivity
total score, CFalternative: Cognitive Flexibility Alternative, CFcontrol:
Cognitive Flexibility Control, CFtotal: Cognitive Flexibility total score,
COVavoidance: COVID-19 Phobia Avoidance, COVmood: COVID-19
Phobia Mood, COVareas: COVID-19 Phobia Areas, COVworry: COVID-19
Phobia Worry, COVtotal: COVID-19 Phobia total score, statistical
analyses: Pearson correlation test.

Adjusted | B SE B t 95%Cl | p
R Square (LL/
uL)
for B
375
(Constant) 59,655 | 9,611 6,207 | 40.728 | ,000
/
78.582
Your sex? ,066 1,737 ,002 ,038 -3.355/ | ,970
3.487
Your age? ,099 ,084 ,059 1,173 -067/ | 242
265
ASphysical ,818 247 ,287 | 3,306 |.331/ | ,001*
1.305
AScog- 544 ,268 178 12,028 |.016/ ,044*
nitive 1.071
ASsocial A12 ,235 137 1,754 -051/ | ,081
875
CFalter- ,095 177 ,035 ,539 -253/ | ,591
native 443
CFcontrol -480 ,226 -148 | -2,124 | -924/ | ,035*
-.035
LL: Lower Level, UL: Upper Level, ASI-physical: Anxiety Sensivity Physical, ASI-
cognitive: Anxiety Sensivity Cognitive, ASI-social: Anxiety Sensivity Social, AStotal:
Anxiety Sensivity total score, CFl alternative: Cognitive Flexibility Alternative, CFI
control: Cognitive Flexibility Control, CFl total: Cognitive Flexibility total score,
COVavoidance: COVID-19 Phobia Avoidance, COVmood: COVID-19 Phobia Mood,
COVareas: COVID-19 Phobia Areas, COVworry: COVID-19 Phobia Worry, COVtotal:
COVID-19 Phobia total score, statistical analyses: hierarchical regression analyses
*p<.05

DISCUSSION

In this study, it was aimed to investigate the transdiagnos-
tic factors that may be associated with COVID-19 anxiety.

One of the hypotheses of our study was that increa-
sed anxiety sensitivity levels were a predictive factor for
COVID-19 anxiety. In the analyzes performed, it was fo-
und that anxiety sensitivity was a considerable predictor
of COVID-19 phobia; however, when the subscales were
analyzed, it was noticed that only the physical and cogni-
tive sub-dimensions of anxiety sensitivity were significant
predictors of COVID-19 anxiety. Similar to the results of
our study, in a study investigating the relationship betwe-
en COVID-19 anxiety and anxiety sensitivity, it was revea-
led that there was a significant correlation between these
two variables, and the physical sub-dimension of anxiety
sensitivity was a significant predictive factor for COVID-19
anxiety (23). In another study conducted in 2020, scrutini-
zing the relationship between COVID-19 anxiety, anxiety
sensitivity, and metacognitions, it was determined that
anxiety sensitivity is directly associated with COVID-19
anxiety (24). In a study examining the relationship bet-
ween COVID-19 anxiety and disgust tendency/sensiti-
vity and anxiety sensitivity, it was found out that all three
sub-dimensions of anxiety sensitivity were predictors for
COVID-19 anxiety (25).
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Owing to the nature of COVID-19, it is a disease in which
symptoms of respiratory system diseases can be observed
as one of the remarkable causes of mortality. When the
studies on the subject are examined, it can be said that
high anxiety sensitivity predicts the anxiety about respira-
tory symptoms. (26).

Considering all these findings, it can be suggested that
anxiety sensitivity is a significant predictor for COVID-19
anxiety. The findings of our study support the relevant li-
terature. Unlike previous studies, it was revealed that the
cognitive sub-dimension of anxiety sensitivity was a signi-
ficant predictor for coronaphobia, as well as the physical
sub-dimension. Since anxiety sensitivity is associated with
the anxiety caused by experiencing its symptomes, it is con-
sidered that individuals with increased anxiety sensitivity
might be more likely to interpret events catastrophically
and may show phobic responses in the face of anxiety-
provoking events. Considering all these findings, specific
interventions for anxiety sensitivity would be helpful in
the treatment of COVID-19 related anxiety. Previous studi-
es indicate that mindfulness-based exercises, meditation,
and physical activity could improve symptoms of anxiety
and sensitivity (27, 28). There is value in integrating cog-
nitive and behavioral interventions for anxiety sensitivity
into treatment when coping with the mental problems
associated with COVID-19. Strategies to reduce increa-
sed anxiety susceptibility (eg, interoceptive exposure in-
terventions) could be beneficial in lowering the levels of
COVID-19-related anxiety.

Another of the hypotheses of the study was that there is
a negative relationship between cognitive flexibility and
COVID-19 anxiety. In the analyzes made, it was found out
that cognitive flexibility was negatively correlated with
COVID-19 anxiety, and cognitive flexibility-control sub-
dimension was a significant predictor of COVID-19 anxi-
ety. When the literature is reviewed, it is noticed that stu-
diesinvestigating the relationship between COVID-19 and
cognitive flexibility are remarkably limited. In a research
conducted with dentists in Iran in 2020, the relationship
between the cognitive flexibility and perceived threat of
COVID-19 was studied. A significant correlation was found
between cognitive flexibility and the perceived threat of
COVID-19, and the control subscale of cognitive flexibility
was found to be an important predictor of COVID-19 an-
xiety (29). In a study conducted in 2020, the relationship
between early traumatic experiences, COVID-19 percei-
ved threat, cognitive flexibility, and anxiety was scrutini-
zed, and a positive correlation was determined between
the control sub-dimension of cognitive flexibility and

anxiety (18). Cognitive flexibility is the ability to appro-
ach the problem from multiple perspectives and see an
alternative solution, without insisting on a single soluti-
on when faced with a challenge. The cognitive flexibility
control sub-dimension quantifies the tendency of the
person to perceive new and challenging situations as
controllable (13). It is noteworthy that lower scores on the
cognitive flexibility-control scale indicate that the per-
son perceives challenging situations as uncontrollable. In
some studies, seeing one’s own resources as sufficient to
cope with negative events contributes to the evaluation
of events as controllable, while thinking that the event
cannot be changed independently of one’s own actions
is associated with evaluating it as uncontrollable.. It is one
of the expected results to show phobic symptoms in the
face of an unknown and unmanageable situation such as
the COVID-19 pandemic.

Up-to-date data on the COVID-19 pandemic reveals that
the pandemic causes widespread mental health problems
and that psychiatric problems will be of great significan-
ce in terms of public health in the forthcoming period.
Preventive and curative interventions for COVID-19 rela-
ted anxiety are an integral part of the struggle against the
pandemic. It is thought that it is crucial to consider the
transdiagnostic factors that may be related and to make
specific interventions when necessary in the treatment of
COVID-19 related anxiety.

When interpreting the results of the study, it should be no-
ted that the study has some limitations. Due to the cross-
sectional nature of the research, it should be supported
by the results of the longitudinal study for determining
the causal relationship between the anxiety of COVID-19
and the cognitive factors evaluated. Moreover, study qu-
estionnaires consist of self-report scales and thus there
may be response bias. It is considered that the findings
obtained from this study will be guiding for longitudinal
and more comprehensive studies related to COVID-19
anxiety.
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Turkey Purpose: The aim of this study is to retrospectively evaluate the clinical, sociodemographic, and physical abuse-related

factors of adolescents who are referred by the court to child and adolescent psychiatry clinics for early marriage.

Methods: A total of 115 adolescent girls aged over 15 years were included in the study. Sociodemographic information
was obtained with the information forms prepared by the interviewer. Participants were also subjected to psychometric
evaluation by psychologists and social review by social workers.

Results: Of these children with a mean education year of 5.41+1.7, 28.7% had a psychiatric diagnosis. The most
frequently diagnosed psychiatric disorder was adjustment disorder (12.2%). There was a significant relationship between
the duration of the marriage and the age difference between them and having a psychiatric diagnosis. Moreover, there is
a significant difference between the age of the spouse and the age difference and physical abuse.

Conclusion: To have comprehensive knowledge of the characteristics of adolescents who are married early can provide
insight into the development of systems and policies such as avoiding early marriages protect against various psychosocial

Mahmut ALMBAIDHEEN stressors that support the development of education, knowledge, and skills of these adolescents.
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Erken evlilige iligkin adli degerlendirme gerektiren ergenlerin ozellikleri: Klinik tani ve fiziksel siddet
iizerine tanimlayia bir calisma

OZET

Amag: Bu calismanin amaa erken evlendirilmeleri icin cocuk ve ergen psikiyatri kliniklerine mahkeme tarafindan
yonlendirilen ergenlerin Klinik, sosyodemografik ve fiziksel istismar ile ilisikli etmenlerini geriye doniik olarak
degerlendirmektir.
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Yontem: Calismaya 15 yas stii toplam 115 ergen kiz cocugu dahil edilmistir. Sosyodemografik bilgiler goriismeci
tarafindan hazirlanan bilgi formlan ile elde edilmistir. Katiimalar aynca psikologlar tarafindan psikometrik
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Characteristics of Adolescents Requiring Forensic A garding Early Marriag

he term early marriage refers to the marriage made

by individuals under the age of 18 who have not yet

completed their mental and physical development.
Although this definition covers both genders, it is mostly
girls who want or are forced to marry early in the world (1).
Although early marriages are observed in every region of
the world, it is much more common in underdeveloped
or developing countries such as Turkey. Considering the
rates of marriage under the age of 18 around the world,
early marriages are higher in South-East and Mid-West
Africa and South Asian countries, and almost one in two
women gets married before the age of 18, while this rate
is less than 2% in developed countries (2).

According to UNICEF 2020 report, 15% of females were
married by the age of 18 and 2% were married by the
age of 15 in our country (3). This rate was not updated in
2021, it was only stated that this rate could be higher for
refugees living in the country (4). Although there are legal
regulations on early marriage in many countries, the pre-
ventive level of these legal regulations remains low due to
basic reasons such as poverty, the need to strengthen so-
cial ties and beliefs. In favor of these regulations, the rates
have seemed to be decreased all over the world, however,
a significant proportion of girls are still being married off
at a young age. Still, approximately 650 million girls and
women alive today were married before their 18th birt-
hday (2).

Although there are restrictions on the age of marriage in
the Turkish legal system, it is possible to say that the de-
finition of “early marriage” changes according to the law.
The Child Protection Act defines a child as “a person who
has not completed the age of 18. Accordingly, those un-
der 18 should be considered as “children” and marriages
made before this age as “early marriages” (5). Accordingly,
those under 18 should be considered as “children” and
marriages made before this age as “early marriages”.
According to the Turkish Civil Code, the age of marriage
has been determined as 17 for men and women, and 16
by the judge’s decision in extraordinary cases (6). When it
is determined that girls under the age of fifteen are marri-
ed, the person to whom they were married is tried and pu-
nished for the crime of “sexual abuse of the child”, and the
parents of these individuals consider as accomplices for
this crime (7). In the Turkish legal system, men and women
who are 17 years of age but not yet 18 years old can marry
only with the permission of their parents. There is also a
separate situation for people over the age of 16. From the
letter of the law, it is understood that the age range that
is 16 years old but not 17 years old is determined as the

“extraordinary marriage age”. In a state of emergency or
provided that there is a very important reason, a 16-year-
old man and woman can marry with the permission of the
judge (7). The existence of an extraordinary situation or
a very important reason will be appreciated by the jud-
ge who made the decision on the permission to marry.
According to the law, minors who have not yet reached
the age of 15 cannot get married in any way. The law also
prohibits those who do not have discrimination power
from getting married.

The marriage of girls before completing their biopsycho-
social development brings along many problems. Early
marriage interrupts girls’ childhood and it impedes funda-
mental rights such as freedom of expression, education,
entertainment, play, and protection from sexual abuse (8,
9). These children are given responsibilities such as family,
home, and childcare at an early age. In addition, they are
separated from their peers and deprived of education. As
a result, girls who were married at a young age feel exclu-
ded, isolated, and unhappy. All these lay the groundwork
for serious mental health problems. Early marriages have
been reported to cause more marital problems and di-
vorces. Early marriage often means early pregnancy and
motherhood. All pregnant adolescents are considered as
a medically risky group which increases girls’risk of adver-
se health outcomes (10, 11).

There are many studies on this subject in the literature,
and the interest in this field continues in our country as
well with a few studies. In studies conducted in our co-
untry, there are determinations that this group is a di-
sadvantaged group and is at risk in terms of psychopat-
hology (12-17). In this paper with the largest sample in
the country to support the existing data, we aimed to
retrospectively examine the sociodemographic characte-
ristics, psychiatric evaluations, and physical-abuse related
factors of girls who married younger than 17 years and
referred by the court to our outpatient clinic for criminal
and forensic evaluation.

MATERIALS AND METHODS

A total of 115 adolescent girls aged over 15 years were
included in the study. Sociodemographic information
was obtained with the information forms prepared by the
interviewer. Participants were also subjected to psycho-
metric evaluation by psychologists and social review by
social workers.
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The study sample consisted of 115 cases under the age
of 17 who were referred to Agri State Hospital Child and
Adolescent psychiatry outpatient clinic for psychiatric
assessment by the court for marriage permission betwe-
en 2018-2020. Ethical approval was obtained from the
Ataturk University Clinical Research Ethical Committee
(B.30.2.ATA.0.01.00/227). In addition to the sociodemog-
raphic data of the cases, for the psychopathological
screening of the cases, KSADS (The Kiddie Schedule for
Affective Disorders and Schizophrenia) and clinical inter-
views based on DSM-5 were applied to all cases to prepare
forensic reports. In order to exclude intellectual disability,
the Porteus Maze test and Kent EGY intelligence test were
applied to all cases (18, 19). The individuals who were de-
termined with psychiatric disorders were started on tre-
atment and were under follow-up, and some of them are
still being followed.

The data were analyzed using the Statistical Program for
Social Sciences-SPSS for Windows, 25.0). Descriptive sta-
tistics were given as mean, standard deviation, number,
and percentage. Mann-Whitney U test was applied for
continuous variables in the comparison between groups.
The level of significance was accepted as p<0.05 for all
analyzes.

RESULTS

Table 1 shows the clinical and sociodemographic cha-
racteristics of the adolescents. Accordingly, the most
common “Way of appearance of the marriage” is to make
the marriage official (%69.5). 54.8% of these people were
pregnant at the time of admission, 36.5% of them had ex-
perienced physical abuse at least once, and 71.3% of them
did not have any psychiatric disorder.

Seventy-two point one (72.1%) of their mothers were illi-
terate, 65.3% of their fathers were primary school gradua-
tes, and only 2.7% of their spouses were university gradu-
ates. The age difference between them and their spouses
was 7.96+2.68, and 25.2% of them were related to their
spouses. (Table 2)

Table 3 shows the comparison of these people with the
variables according to whether they have a psychiatric di-
agnosis or not. Accordingly, a significant relationship was
found between the age difference between their spouses
and the duration of the marriage. (p<0.05). The spouses of
the physically abused group were older, the age differen-
ce was larger, and this difference was found to be signifi-
cant as well. (p<0.05). (Table 4)

Table 1. Clinical and Sociodemographic Characteristics of

Adolescents

Age (mean +sd), years 16.0+0.08
Marriage duration (mean+sd), months 6.82+6.27
The way of appearance of the marriage, (%)

Applying to court to make the marriage official 80 (69.5)
Pregnancy follow-up 14(12.2)
Reflection of spousal conflict on judicial units 6(5.2)
Adolescents denunciate 4(3.5)
After suicide attempt 4 (3.5)
Denunciate by one of the parents 4 (3.5)
Routine police check 3(2.6)
Level of education (mean+sd), years 5.41+1.7
Pregnancy and birth history, (%)

Pregnant 63 (54.8)
Gave birth 7 (6.1)
None 45 (39.1)
Sexual education given by parents %, yes 24 (20.9)
Housewife %, yes 115 (100.0)
Smoking %, yes 22 (17.6)
Alcohol use %, yes 7(2.8)
Substance use %, yes 0(0.0)
Chronic physical illness* %, yes 2(1.7)
Exposure to physical abuse by spouse %, yes 42 (36.5)
Psychiatric Diagnosis

Anxiety disorder 7 (6.08)
Depressive disorder 10 (8.69)
Post-Traumatic Stress Disorder 2(1.73)
Adjustment disorder 14(12.2)
None 82(71.3)
*Epilepsy, Sd: standard deviation

DISCUSSION

The present study was designed to determine the effect
of sociodemographic characteristics, clinical diagnoses,
and factors that may be related to these diagnoses and
factors associated with physical abuse of 115 adolescent
girls who were older than 16 and younger than 17 who
were referred for forensic evaluation. The most obvious
finding to emerge from the analysis is that gives us an
idea about the sociodemographic data of these children
and their families, such as their education level and hou-
sehold income level, and that the age difference is signi-
ficant in both psychiatric diagnoses and physical abuse.
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Table 2. Sociodemographic Characteristics of Parents and

Spouses

Table 4. Comparison of Variables According to Exposure to
Physical Abuse

Table 3. Comparison of Variables According to Psychiatric

Diagnosis

psychiatric diagnosis | psychiatric diagnosis

(+) n=33 (-) n=82
Cfaers(mea" +sd), 16.04+0.31 16.12+0.73
Age (spouse)
(mean +sd), years 24.7£1.3 23.3+2.7
Age difference with
her spouse 8.56+2.34 5.1942.51
(mean +sd), years*
Marriage duration
(mean-tsd), months* 8.02+4.59 6.12+4.09
Level of education 544421 547413
(mean+sd), years T T

*p<0.05, Mann-Whitney U test was applied for continuous variables,
Sd: standard deviation

Mother’s Education (%) exposure to physical | exposure to physical
] abuse abuse
Miterate 83021 (+) n=42 (36.5%) () n=73 (64.5%)
Primary Education 32(27.9)
Age (mean +sd),
High School 0(0.0) years 16.02+0.04 16.040.12
University 0(0.0) Age (spouse) 270423 231417
Father’s Education (%) (mean +sd), years
lliterate 37(322) Age difference with
her spouse 8.12+3.04 6.93+1.28
Primary Education 75 (65.3) (mean +sd), years*
High School 2(1.7) i i
J Marriage dd”rat'o'; . 6.49+2.22 6.81+4.13
University 1(0.8) (mean+sd), months
Total Household Income of Parents (%) Level of education 5.39+3.2 541415
(mean+sd), years - -
Below poorment limit 81 (70.4)
*p<0.05, Mann-Whitney U test was applied for continuous variables,
Above poorment limit 34(29.6) Sd: standard deviation
Age (spouse) (mean +sd), years 23.9+2.5
Age difference with her spouse (mean +sd), years 7.96+2.68
Spouse Education (%)
llliterate 8(6.9) The literature indicates that sociodemographic factors
Primary Education 92 (80.0) stand out among the reasons why people get married at
High School 12(104) an early age (16, 20-22). Especially for girls, poverty, limited
University 327) educational oppgrtunltles, hOl.Jseh0|(.jS Ilvel'lhood .prob—
- - lems, the perception that marriage will provide a kind of
Consanguineous marriage %, yes 29(25.2) M C X A
protection” in terms of sexual relations and family honor,
Post-marital lifestyles (%) . . . .
: social norms, marriage life for girls who marry early, and
Nuclear family 44382 the belief that it will be easier to adapt to the extended
Extended family 71618 family facilitate early marriage (15, 23, 24). UNICEF states
Residence (%) that poverty increases the risk of early marriage 2.5 times
Rural 55(47.8) in its report on child marriages (1). In our study, it was de-
Urban 60 (52.2) termined that the incomes of the parents of these child-

ren were mostly below the poverty line and that the ado-
lescents mostly had no education at all. Similarly, it was
determined that the education level of the parents was
low, especially most of the mothers had no education and
were illiterate. Based on these data, it was thought that
focusing on parents with low socioeconomic status, early
identification of adolescents who did not continue their
education and planning appropriate education for these
cases would contribute to the prevention of early marri-
ages while taking precautions regarding early marriages.

In papers on early marriage, it is seen that the average age
difference varies between 4 and 9 years (15, 25). The fact
that this rate was 8 years on average in our study is con-
sistent with the literature. It has also been revealed that
one out of every three to five marriages is consanguine-
ous, and the rate of consanguineous marriage is 22.8% in
the Northeastern Anatolia Region, which covers the pro-
vince of Agri (26, 27). The fact that one out of every four
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marriages was consanguineous in our study supports this
data.

There are limited number of studies in terms of relations-
hip between early marriages and psychiatric diagnosis in
these population. Le Strat et al. (2011) stated that even
when the sociodemographic characteristics and parity
number of women who were married before the age of 18
were controlled, the rates of being diagnosed with psychi-
atric disorders and the health system applications in this
field were still high (8). It has also been reported in various
studies that there is an increased prevalence of psychiatric
disorders in adolescents who married before the age of
18 in Turkey. These rates vary between 24.7% and 45.8%
(12, 15, 16, 28). The fact that our study is the study with
the largest sample size in country so far is a situation that
might be taken into account when interpreting these
data, as the reason for this difference may be the number
of samples. These disorders were mostly noted as adjust-
ment disorder and depressive disorder. Post-traumatic
stress disorder was detected in only two cases. It is stated
in formal reports that early marriage is traditionally sup-
ported in the society, and this type of marriage at a young
age is usually realized by social agreement (29). For this
reason, marriage at a young age may not be perceived
as trauma by some cases. In these cases, rather than se-
xual abuse, depressive disorder and adjustment disorder
are thought to be more developed due to reasons such
as taking responsibilities such as family, home and child
at an early age, separation from parents and peers, low
social support, economic difficulties and conflicts with
the mother-in-law, sister-in-law. Our results suggest that
it would be controversial to focus only on sexual abuse
in early marriages and that all psychosocial problems that
are thought to affect mental health should be evaluated
together. However, it was thought that these cases and
their families were resistant to psychiatric assessment in
order not to experience legal problems, and therefore the
rate of mental disorders might be higher than that found.
Our data support the view that early marriage brings with
it an increased risk of mental disorders in children. In ad-
dition, even if the psychiatric disorder was not present in
these children at the time of current application, this does
not change the fact that early marriage poses a risk for
the lives of the children in the future. It was thought that
these children, who have not yet completed both their
physical and mental development, should be monitored
in terms of current risks. Likewise, the fact that there is a
significant difference between the age difference and the
increase in the marriage duration, which obtained from

the study, and the psychiatric diagnosis, appears as a data
supporting this information.

Physical abuse is any intentional act causing injury or trau-
ma to another person or animal by way of bodily contact.
In most cases, children are the victims of physical abuse,
but adults can also be victims, as in cases of domestic vio-
lence or workplace aggression. 36.5% of the cases stated
that they were subjected to physical violence/abuse by
the person they were married to. It is seen that the frequ-
ency of domestic violence in these cases is consistent to
the data in the literature. There are studies in the literature
reporting that girls who are married at a young age are
more frequently subjected to physical violence by their
spouses (30, 31). The prevalence of depressive symptoms
was found to be higher in women who experienced do-
mestic violence (32). Moreover, emotional problems, sui-
cide attempts, alcohol and substance abuse, and aggres-
sive behavior towards their children are also cooccurring
conditions (33). There was also a significant difference
between the age of the person to whom she was married
and the age difference between them and physical abuse
in the study. In societies where the patriarchal structure
is dominant, the fact that families intervene more in the
marriage decision and marry their daughters at an early
age puts adolescents in a more disadvantageous positi-
on in their relations with their spouses and their spouses’
families.

There was also a significant difference between the age
of the person to whom she was married and the age dif-
ference between them and physical abuse in the study.
In societies where the patriarchal structure is dominant,
the fact that families intervene more in the marriage
decision and marry their daughters at an early age puts
adolescents in a more disadvantageous position in the-
ir relations with their spouses and their spouses’ families
(34, 35). Adolescents, who have a larger age gap with their
spouses, are in a weaker position within the family and are
exposed to more violence (35, 36).

The study was conducted with a retrospective chart revi-
ew method, and it has limitations such as not being able
to use the scale, not having a control group, and conduc-
ting the psychiatric assessment in the forensic process.
Although there is no control group, as far as we know, the
study has the largest sample in the country. We assume
that it will contribute to the literature by providing data
on psychiatric diagnosis and factors related to physical
abuse with the current sample as well.
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CONCLUSION

Early marriage is a serious social issue that needs to be
evaluated in allits aspects. This problem has many psycho-
logical, sociological, economic, and legal dimensions. In
the study, the socioeconomic and clinical characteristics
of these adolescents and their parents were defined, and
attention was drawn to the age difference between the
spouses, which may be associated with physical abuse
and psychiatric diagnosis. Although some of the cases we
have been able to identify are only cases that apply to us
for forensic assessment, there is a need to establish speci-
al networks that support the development of education,
knowledge, and skills for these adolescents.
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ABSTRACT

Purpose: In this study, the relationship between postoperative cognitive functions and serum fractalkine, Glial Fibrillar Acidic Protein
(GFAP) and Cluster of differentiation 163 (CD163) levels in diabetic and non-diabetic patients after open heart surgery was evaluated.

Methods and Materials: This research was planned prospectively as observational clinical study. Cognitive functions, fractalkine, GFAP
and (D163 levels were evaluated with preoperative day 1 and postoperative day 7 in 44 patients. Minimental test (MM) was used to
evaluate cognitive functions.

Results: A positive correlation was found between preoperative (D163 concentrations and postoperative MM test scores in non-diabetic
patients (r=0.536, p=0.010). There was also a positive correlation between postoperative (D163 concentrations and postoperative
MM Test scores in non-diabetics (r=0.461, p=0.031). In diabetic patients, a positive correlation was found between preoperative and
postoperative GFAP concentrations (r=0.792, p<0.001).

Conclusion: The underlying mechanisms of Postoperative cognitive dysfunction (POCD) are thought to be different in non-diabetic
and diabetic patients. Evidence suggesting that preoperative serum (D163 levels may be a candidate for biomarkers directly related
to postoperative cognitive performance in non-diabetic patients. In order to prevent POCD, which is associated with mortality, it is
important to determine the predictors before surgery and to select the surgical method and anesthetics according to the risk assessment.

Keywords: cognitive functions, inflammation, (D163, fractalkine, GFAP, heart surgery

Research registration: April 20, 2021 with number 6759. (https//www.researchregistry.com/browse-the-registry#home/registrationd
etails/607ed790296b7001ba00501/)

Agik Kalp Cerrahisi Sonrasi Diyabetik ve Diyabetik Olmayan Hastalarda Bilisel islevlerde Fraktalkin, GFAP ve (D163'iin
Rolii

(i3]

Amag: Bu calismada, diyabetik ve diyabetik olmayan hastalarda agik kalp cerrahisi sonrasi postoperatif bilissel fonksiyonlar ile serum
fraktalkin, Glial Fibrillar Asidik Protein (GFAP) ve Cluster of Different 163 (CD163) diizeyleri arasindaki iliski degerlendirildi.

Yontem: Bu arastirma prospektif olarak gdzlemsel Klinik bir calisma olarak planland. 44 hastada ameliyat oncesi 1. giin ve ameliyat
sonras 7. giin biligsel islevler, fraktalkin, GFAP ve (D163 diizeyleri degerlendirildi. Biligsel islevleri degerlendirmek icin minimental test
(MM) kullanildi.

Bulgular: Diyabetik olmayan hastalarda preoperatif (D163 konsantrasyonlari ile postoperatif MM testi skorlan arasinda pozitif
korelasyon bulundu (r=0.536, p=0.010). Ayrica diyabetik olmayanlarda postoperatif (D163 konsantrasyonlari ile postoperatif MM Testi
skorlari arasinda pozitif bir korelasyon vardi (r=0.461, p=0.031). Diyabetik hastalarda preoperatif ve postoperatif GFAP konsantrasyonlar
arasinda pozitif bir korelasyon bulundu (r=0,792, p<0,00).

Sonug: Postoperatif bilisel islev bozuklugunun (POCD) altinda yatan mekanizmalann diyabetik olmayan ve diyabetik hastalarda farkl
oldugu diisiiniilmektedir. Calismamiz verileri, preoperatif serum (D163 seviyelerinin diyabetik olmayan hastalarda postoperatif bilissel
performansla dogrudan iliskili biyobelirtecler icin aday olabilecegini diisiindiirmektedir. Mortalite ile iliskili olan POCD'yi dnlemek iin
cerrahi dncesi dngoriiciilerin belirlenmesi ve risk degerlendirmesine gore cerrahi yontem ve anesteziklerin secilmesi dnemlidir.

Anahtar Kelimeler: biligsel islevler, inflamasyon, (D163, fraktalkine, GFAP, kalp cerrahisi
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Can (D163 be a Biomarker for Post-operative Cognitive Disorder?

ostoperative cognitive dysfunction (POCD), after

anesthesia and surgery is a recognized clinical

phenomenon (1) . It was defined for the first time
in 1955 under the name of “negative cerebral effects of
anesthesia on old people” (2). Postoperative cognitive
dysfunction is a clinical condition that lowers a person’s
quality of life by causing concentration, memory, langu-
age use disorders and learning disabilities (3,4). Early stu-
dies focused on POCD after cardiac surgery. Shaw et al.
identified rates of POCD of 79% at 7 days after surgery,
with 38% showing significant symptoms of neuropsycho-
logical impairment (5). In subsequent studies, it has been
reported that POCD may occur after any type of cardiac
and non-cardiac surgery (6). However, it is known that
patients undergoing cardiac surgery have a higher risk
of developing POCD compared to other operations (7,8).
Postoperative cognitive dysfunction rates range from 27%
to 66% after cardiac surgery (9,10) while highly variable
rates were reported in which non-cardiac surgeries (6). It
can lead to consequences such as loss of independence,
quality of life, withdrawal from the community, and loss of
work and social security (11). In addition, mortality rates
were shown to increase in a 8.5-year follow-up study (12).
In favor of the role of inflammatory response in POCD,
preoperative administration of dexamethasone has been
shown to reduce the inflammatory response and the risk
of early POCD after cardiac surgery (13).

One of the major mechanisms responsible for the deve-
lopment of POCD is neuroinflammation and activation
in astrocytes and microglia. It has been demonstrated by
clinical and experimental studies in postoperative period
(14,15). Inflammatory mediators in the central nervous
system (CNS) can also affect memory and learning thro-
ugh direct or indirect mechanisms (16,17). In one study,
inhibition of pro-inflammatory cytokine (IL-6) release in
the brain has been reported to improve post-operative
memory disorders (18).

Fractalkine or CX3CL1 is a chemokine molecule and is in-
volved in both peripheral and central inflammatory pro-
cesses (18).The synthesis site in the CNS is neurons and has
receptors on microglia (CX3CR1). Soluble fractalkine rele-
ased by neurons causes activation of microglial cells and
leukocytes in the systemic circulation (19,20). Different
results have been reported in the literature that fractalki-
ne has both neuroprotective and neurotoxic effects (21).
It has been suggested that in Alzheimer’s Disease (AD),
which is accompanied by cognitive and memory impair-
ment, the level of fractalkine decreases and plays a role in
neuroinflammatory processes in the disease (22,23).

Glial Fibrillar Acidic Protein (GFAP) is a marker showing
astrocyte activation in neuroinflammatory events. GFAP
serum levels are elevated in neuroinflammatory processes
(24). In addition, a positive correlation has been reported
between POCD and serum GFAP levels after non-cardiac
surgery (25).

Cluster of differentiation 163 (CD163) is a marker expres-
sed in microglia cells and showing activation. It is stated
that CD163 plays a role in regulating the adaptive immune
response and measuring in inflammation-related diseases
in tissue or serum may be guiding in terms of the severity
and prognosis of the disease (26).

Diabetes mellitus (DM) is a disease that can cause neu-
roinflammatory changes (27). Some patients have been
shown to have impaired cognitive function, but their
pathophysiology is not fully understood. Hyperglycemia,
vascular disease, hypoglycemia and insulin resistance are
thought to play a role in neuroinflammation (16). There
are differences in neuroinflammatory mechanisms due to
persistent hyperglycemia in diabetic patients. Persistent
hyperglycemia-related polyol pathway, protein kinase C
(PKC) pathway, mitogen-activated protein kinases (MAPK)
pathway are activated and production of advanced glyca-
tion end products (AGEs) increase in DM. Thus, inflam-
matory mediators are released directly or indirectly (28).
These mediators stimulate the generation of inflamma-
tory mediators and activation of transcription factor NF-«kB
which is a potent inducer of inflammatory processes (29).
These AGEs act on various receptors present on microglia
and macrophages stimulate production of cytokines and
chemo attractant proteins (30). Inflammation also affects
the structural features of neuron by the glycosylation of
myelin protein. Thus, antigenicity varies and monocyte,
macrophage and neutrophil infiltration occurs from the
blood circulation and activate the glial cells of the nervo-
us system (27,31).

In a meta-analysis comparing patients with diabetic and
patients with non-diabetic, the risk of developing POCD
was reported to be higher in diabetics (32). In experimen-
tal models, an increase in microglial activation and inter-
cellular adhesion molecule-1 (ICAM-1) expression was
detected in neuropathological analysis in the brain of di-
abetic animals (33).

The role of centrally soluble fractalkine, GFAP and CD163
and its relationship with cognitive dysfunction in neu-
roinflammatory changes after cardiac surgery have not
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been previously investigated. In this study, the relations-
hip between preoperative and postoperative fractalkine,
GFAP and CD163 levels and cognitive functions was eva-
luated in diabetic and non-diabetic patients in order to
detect the difference in inflammatory processes.

MATERIAL AND METHODS

Sample Selection

This research is a prospective and observational clini-
cal study. It was performed Gazi University Faculty of
Medicine Hospital, Department of Cardiovascular Surgery
between the dates May 16, 2018 and January 21, 2019.
Individuals who had undergone open heart surgery wit-
hin the specified date range, who met the inclusion cri-
teria and volunteered to participate in the study were
included in the study. Power analysis was performed to
calculate the minimum number of patients. There was no
sample study in the literature investigating the relations-
hip between cognition and neuroinflammatory markers
in diabetic and non-diabetic patient groups who under-
went open heart surgery. Therefore, other studies invol-
ving patient and control groups in which these markers
were studied were used in power calculation. Using the
mean = SD values of a study with Fractalkine, taking 80%
power and ratio of sample size: 1 at 95% confidence in-
terval (2-sided; patient group: 1.881+1.372, control group:
0.969+655), the patient group for 22, the control group for
22, and the total group for 44 were calculated (34).

Using the mean + SD values of a study with CD163, taking
80% power and ratio of sample size: 1 at 95% confidence
interval (2-sided; patient group: 85.7+29.3, control group:
57.8+20.6), the patient group for 13, the control group for
13, and the total group for 26 were calculated (35). The
study started on May 16, 2018 and the study was termina-
ted when the number of patients in both groups reached
22 (January 21, 2019).

22 diabetic and 22 non-diabetic volunteers aged 40 ye-
ars and older who underwent cardiopulmonary-bypass
surgery (CPB) were included in the study. Coronary artery
bypass graft (n:28), valve replacement (n:4), coronary ar-
tery bypass graft plus valve replacement (n:11) and int-
racardiac mass excision (n:1) were performed underwent
CPB. Those with a known autoimmune disease, active in-
fection, and neuropsychiatric disease were excluded from
the study. In order to evaluate cognitive functions, pre-
operative day before and on postoperative 7th day, MM
was performed. Serum fractalkine, GFAP and CD163 levels
were measured simultaneously.

Biochemical Methods

Blood samples taken from patients were taken into stan-
dard yellow capped tubes, centrifuged at +4 ° C for 10
minutes at 4000 rpm and frozen at -80 ° C until working.
Fractalkine, GFAP and CD16 ELISA kits were purchased
from Cloud-Clone Corp USA. While preparing the rea-
gents, 1 ml of standard dilution was added to the stock
standard to dissolve. Serial dilutions were then made. The
working protocol of the kits was performed as follows.

a. Prepared samples were pipetted into 7 stan-
dard and 1 blind 100 microliter plate wells. The plate was
covered and incubated at 37 ° Cfor 1 hour.

b. After incubation, the wells were completely
emptied. No washing was done at this stage.

c. Reagent A working solution, prepared 100 mic-
roliters, was pipetted into all wells. It was incubated for 1
hourat37°C.

d. At this stage, all wells were washed 3 times
with 350 microliter wash solution.

e. Reagent B working solution, prepared 100 mic-
roliters, was pipetted into all wells. It was incubated for 30
minutes at 37 ° C.

f.Step 4 was repeated. Washing was done 5 times.

g. 90 microliters of substrate solution was added
to all wells. It was incubated at 37 ° C, hiding from light for
15 minutes.

h. 50 microliters of stop solution was added to all
wells. It was gently mixed. It was taught in 450 nm ELISA
reader. By drawing the standard curve graphs, the con-
centration of all samples was calculated.

Anesthesia Protocol

The anesthesia protocol of all patients included in the
study was the same. Following standard monitoring of
American Anesthesia Society (ASA), anesthesia was in-
duced with 5-7 mg/kg thiopental-sodium, endotracheal
intubation was performed after muscle relaxation with
0.6 mg/kg rocuronium. In the maintenance of anesthesia,
sevoflurane was used at a concentration of 1 minimum al-
veolar concentration (about 2%) and remifentanil infusion
at a dose of 0.05-0.2 mcg/kg/min. Skeletal muscle relaxati-
on was maintained by using rocuronium as a 10 mg bolus
every 45 minutes.
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Cardiac Surgery Procedure

During in cardiac surgery can be performed with on
pump CPB. Perfusion is conventionally performed by the
on-pump, non-pulsatile cardiopulmonary bypass techni-
que. For cardiopulmonary bypass, the patients were an-
ticoagulated with 300-400 U/kg of heparin to achieve an
activated clotting time (ACT) greater than 400 seconds.
CPB was initiated following cannulation of the aorta and
the right atrium. A Stockert Slll non-pulsatile roller pump
(Stockert Instrumente GmbH) and a membrane type oxy-
genator (Dideco Compact Flo Evo, Sorin Group, Mirandola,
Italy) were used. The pump prime solution contained
1000-1500 mL of lactated Ringer’s solution to maintain a
hematocrit level of 26+2 %. Pump flow was set at 2.2-2.4
L/m2/minute to maintain the mean non-pulsatile arterial
pressure between 50-70 mmHg. The body temperatures
of the patients were cooled down to 30°C. For myocardi-
al protection, potassium blood cardioplegic solution was
administered every 20 minutes and, additionally, cold
(4°C) Isolyte S solution was applied topically to the sur-
face of the heart at the same intervals. Cross-clamp time
(minutes) and CPB time (minutes) were recorded.

Statistical Analysis

Research data was evaluated through SPSS 22.0 statisti-
cal software. Descriptive statistics are presented as mean
(+) standard deviation, median (min; max). Parametric
and non-parametric distribution properties of all data
were examined with Shapiro-Wilks Tests and histogram
distributions. Wilcoxon Test, Mann Whitney U Test and
Spearman Correlation Test were used as appropriate sta-
tistical methods. Statistical significance was accepted as
p <0.05.

The Equator Network Guideline (the reporting of studies
conducted using observational routinely collected health
data statement) was followed in the preparation of this
article and presentation of clinical data (36). In error, we
did not prospectively register this trial, but we have regis-
tered it retrospectively at the Research Registry (https://
www.researchregistry.com/), with registration date April
20,2021 and registration number 6759.

RESULTS

Total of 44 patients who participated in the study, 29
(65.9%) were male and 15 (%34.1) were female, and the
mean age was 62.8+9.47 (min: 46, max: 84). The mean
(+) standard deviation, median (min; max) values of the
patients’ pre-op and post-op CD163, fractalkine, GFAP le-
vels and MM Test scores are shown in Table 1 according to
their diabetic and non-diabetic status. In both two groups
there was no significant difference when CD163, fractal-
kine, GFAP levels and MM Test score were compared pre-
operatively and post-operatively.

There was no statistically significant difference between
diabetic and non-diabetic patients in terms of preopera-
tive CD163 (p=0.734), fractalkine (p=0.338), GFAP levels
(p=0.833) and MM Test score (p=0.572). Also, there was no
statistically significant difference between diabetic and
nondiabetic patients in terms of postoperative CD163 (p
= 0.236), fractalkine (p = 0.542), GFAP (p=0.775) levels and
MM Test score (p=0.447).

Table 1: Preoperative and postoperative fractalkine, GFAP, CD163 levels and minimental test scores of the patients

Preoperative Postoperative
MeanzSD Median (min-max) MeanzSD Median (min-max) p*value
Non-diabetic patients (n:22)
CD163 (ng/ml) 16,62+6,97 16,82 (1,44-30,63) 17,87+7,15 17,41 (5,39-33,32) 0,485
Fractalkine (ng/ml) 0,21+0,22 0,16 (-0,005-1,08) 0,17+0,10 0,14 (0,04-0,49) 0,903
GFAP (ng/ml) 1,33+£3,08 0,11 (0,03-11,85) 0,34+0,48 0,10 (0,03-1,95) 0,330
MM Test 20,59+5,12 20,50 (12-29) 20,2746,11 19,50 (11-29) 0,314
Diabetic patients (n:22)
CD163 (ng/ml) 17,44+5,66 16,93 (5,50-29,71) 20,04+5,48 18,91 (10,05-29,67) 0,158
Fraktalkine (ng/ml) 0,18+0,14 0,14 (0,05-0,73) 0,19+0,09 0,18 (0,08-0,38) 0,140
GFAP (ng/ml) 0,56+0,81 0,17 (0,02-3,48) 0,24+0,35 0,13 (0,04-1,73) 0,074
MM Test skoru 21,23+£3,90 22 (14-28) 21,68+3,94 22,5 (15-30) 0,600
MM: Minimental Test; GFAP: Glial Fibrillar Acidic Protein; CD163: Cluster of differentiation 163; * Wilcoxon test was used.
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In our study, the correlations between preoperative and
postoperative CD163, GFAP, Fractalkine levels and MM
Test scores in both diabetic and non-diabetic patients
were examined. There was a positive correlation between
preoperative and postoperative CD163 concentrations in
non-diabetic patients (r = 0.426, p = 0.048). Preoperative
and postoperative fractalkine levels also showed a positi-
ve correlation in non-diabetics (r = 0.436, p = 0.042).

There was a positive correlation between preoperati-
ve and postoperative MM Test scores in non-diabetic (r
= 0.854, p = 0.000) and diabetic patients (r = 0.555, p =
0.007).

A positive correlation was found between preoperative
CD163 concentrations and postoperative MM test scores
in non-diabetic patients (r=0.536, p=0.010) (Figure 1).

R? Linear = 0,288
30,00
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(Postoperative minimental scores)
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Figure 1: Correlation between preoperative CD163 concentrations and
postoperative Minimental Test Scores in non-diabetic patients (r= 0.536,
p=0,010)

There was also a positive correlation between postope-
rative CD163 concentrations and postoperative MM Test
scores in non-diabetics (r =0.461, p = 0.031) (Figure 2).

In diabetic patients, a positive correlation was found bet-
ween preoperative and postoperative GFAP concentrati-
ons (r = 0.792, p = 0.000) (Figure 3). There was a positive
correlation between preoperative CD163 concentrations
and postoperative GFAP concentrations in diabetics (r =
0.440, p = 0.040).

A negative correlation was found between preoperative
MM Test scores and postoperative fractalkine concentra-
tions in diabetic patients (r =-0.516, p = 0.014) (Figure 4).
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Figure 2: Correlation between postoperative CD163 concentrations
and postoperative Minimental scores in non-diabetic patients (r= 0,461,
p=0,031)
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Figure 3: Correlation between preoperative and postoperative Glial
Fibrillar Acidic Protein (GFAP) concentrations in diabetic patients (r =

0.792, p = 0.000)
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Figure 4: Correlation between preoperative fractalkine concentrations
and postoperative Minimental test scores in diabetic patients (r =-0.516,
p=0.014)
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Variables related to surgery and hospitalization in diabetic
and non-diabetic patients were also compared. In the di-
abetic group, the mean clamp time was 85.95 + 31.20 mi-
nutes, while the CPB time was 133.90 + 36.69 minutes. The
mean clamp time in the non-diabetic group was 100.22 +
47.82, while the CPB duration was 140.59 + 51.23 minutes,
and there was no significant difference between the two
groups (p = 0.445, p = 0.897, respectively).

While the duration of hospitalization was 12.31 + 4.34
days in the diabetics, it was 12.50 £+ 5.71 days in the non-
diabetics. The length of stay in the intensive care unit (ICU)
was 2.72 + 1.12 days in the diabetics, 2.90 + 1.71 days in
the non-diabetics, and there was no difference between
the two groups in terms of duration of hospitalization and
length of stay in the ICU (p =0.463, p=0.855, respectively).

When the patients were evaluated in terms of their co-
morbidities, it was found that all of them had hyperten-
sion. Chronic obstructive pulmonary disease was present
in 22.7% (n: 5) of diabetic patients, 4.5% (n: 1) of non-
diabetics and no statistically significant difference was
found between them (p = 0.07).

DISCUSSION

In neuroinflammatory diseases, biomarkers are tried to
be developed with blood samples (37,38). Although there
are neuroinflammatory mechanisms that may be com-
mon with POCD especially in Alzheimer’s disease, bio-
marker studies for POCD are very limited (39-41). CD163
has been suggested to be the specific biomarker of mo-
nocyte/macrophage cell populations with a strong anti-
inflammatory effect (42,43). Expression of CD163 allows
the differentiation of M2 subtype cells of mononuclear
phagocytes, which cause the release of anti-inflammatory
mediators (44). Although monocyte/macrophage has
been shown as the source of serum CD163 levels in the
literature, CD163 released from microglia in CNS may also
contribute to this (27).

In our study, the positive correlation of CD163 levels with
MM test scores in both preoperative and postoperative
periods suggests that CD163 may be a biomarker reflec-
ting cognitive functions in non-diabetic patients. This fin-
ding is consistent with the activation of the M2 subtype
form mentioned above and the microglia and macropha-
ges transformed in the anti-inflammatory process and the
accompanying soluble CD163 release. In addition, the po-
sitive correlation of CD163 levels with MM Test scores sug-
gests that the release of established microglia originated

CD163 in the CNS can also significantly contribute to the
level of CD163 in serum. A study examining the relations-
hip between serum CD163 level and POCD has not been
found in the literature. Since the mortality rates are also
high in patients with high POCD score, biomarkers that
can be stabilized from serum are important in terms of
predicting both cognitive impairment and mortality risk
of patients. Predicting the development of POCD can lead
to planning an intervention for it. For example, in a previ-
ous study, prophylactic dexamethasone use was reported
to reduce the systematic inflammation response and the
incidence of POCD in the postoperative period after cardi-
ac surgery compared to the placebo group (13). It may be
important to develop a biomarker for these interventions,
especially for people who are thought to have risk factors.

In our study, while no correlation was found between pre-
op CD163 and pre-op GFAP levels, a significant positive
correlation was found between pre-op CD163 levels and
post-op GFAP levels. Although CD163 is an anti-inflamma-
tory molecule, GFAP is a molecule that reflects astrocyte
activation and the inflammatory process (45,46). This
result suggests that the risk of inducing neuroinflamma-
tory processes in the post-op period is higher in patients
with diabetic compared to non-diabetic patients. In the
meta-analysis in which 2642 patients were evaluated, it
was reported that in diabetics, POCD increased 1.26 ti-
mes compared to non-diabetic patients (32). In our study,
although inflammatory processes were thought to be
induced in diabetics in the postoperative period, it was
found that cognitive functions did not show a significant
change compared to both the preoperative period and
non-diabetic patients. This situation has been interpreted
that other patient-related variables such as metabolic and
genetic may be effective in POCD besides neuroinflam-
mation. In addition, accompanying post-op GFAP incre-
ase with pre-op CD163 level in diabetic patients can be
interpreted as an adaptive mechanism developed against
the tendency of neuroinflammation already present in
Type 2 DM patients.

Upregulated expression of CD163, a macrophage-specific
protein, is one of the major changes in the macrophage
switch to alternative activated phenotypes in inflammati-
on. Accordingly, a high CD163 expression in macrophages
is a characteristic of tissues responding to inflammation.
The scavenging of the oxidative and proinflammatory
hemoglobin, leading to stimulation of the heme-oxyge-
nase-1 and production of anti-inflammatory heme me-
tabolites indicates that CD163 thereby indirectly contri-
butes to the anti-inflammatory response (47). Increased
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production of AGEs act on various receptors present on
microglia and macrophages stimulate production of cyto-
kines and chemo attractant proteins as a result of persis-
tant hyperglycemia (30). Therefore, continuous CD163 ac-
tivation may lead to increased proinflammatory response
in diabetics, and its indirect anti-inflammatory effect may
be insufficient compared to non-diabetic patients.

Akerfelt et al. reported that there was a significant and
permanent decrease in circulating fractalkine level after
orthopedic and coroner bypass surgery (48). Xu et al. re-
ported that fractalkine was involved in the inflammatory
and remodeling process and it is negative correlated
with myocardial salvage in myocardial infarction patient
treated with primary percutaneous coronary interventi-
on (49). Fractalkine level has been shown to decrease in
AD, where cognitive impairment is at the forefront, and
it has been suggested that this molecule plays a role in
the neuroinflammatory processes responsible for the di-
sease (23). Our study showed that serum fractalkine levels
decreased in non-diabetic patients, although it was not
statistically significant, but this correlation was not cor-
related with the MM test. On the other hand, statistically
significant negative correlation with preoperative MM
scores in diabetics suggests that fractalkine can be used
as an important parameter in demonstrating a possible
deterioration when POCD is evaluated by advanced neu-
ropsychiatric tests.

In a review evaluating anesthetics and POCD, it is stated
that a significant proportion of people related to risk fac-
tors develop POCD, but it is emphasized that the role of
anesthetic selection in the development of cognitive di-
sorder is small (50). Despite this, in our study, standard
anesthesia procedure was applied to patients so that
the drugs used in anesthesia are not a confounder, and
thus, this difference between patients was tried to be
eliminated.

There are no standard assessment criteria defined for
POCD.The criteria routinely used are a percentage change
from baseline in a defined number of neuropsychological
tests (usually a decline>20% in two or more tests) (51). In
previous studies, it was observed that different neuropsy-
chiatric tests were applied to patients, and as a result, se-
veral tests were evaluated and changes in cognitive func-
tions were reported (52,53).

In diabetic and non-diabetic patients, the clamping time,
CPB duration, ICU stay and hospitalization times, which

can affect cognition and neuroinflammatory markers, do
not differ between the two groups, so the groups can be
considered homogenized in these respects and this is a
strong aspect of this study. In addition, comorbidities are
also homogeneous between groups. Conducting studies
in which the number of samples is expanded is thought to
be important in terms of showing whether this result will
be repeated or not.

There are some limitations of our study. Firstly, only the
MM test was used to evaluate cognitive functions, which
may be the reason for preoperative and postoperative
score similarity in the results. The use of the neuropsy-
chiatric test battery, in which cognitive functions are eva-
luated in more detail, may be a reinforcement in future
studies. Secondly, any test before surgery was not used
to examine the presence of dementia. It was questioned
whether there was a clinical diagnosis for dementia and
whether there was a history of treatment, but a detailed
neuropsychiatric evaluation could not be made. Finally,
although a sample size with a statistically sufficient po-
tency has been reached, a comparison between larger
patient groups and groups divided according to comor-
bidities may be important in evaluating diabetes-specific
responses.

CONCLUSION

The underlying mechanisms of POCD are thought to be
different in non-diabetic and diabetic patients. Evidence
suggesting that preoperative serum CD163 levels may be
a candidate for biomarkers directly related to postoperati-
ve cognitive performance in non-diabetic patients.

Fractalkine can be used as an important parameter in de-
monstrating a possible deterioration when POCD is evalu-
ated by advanced neuropsychiatric tests.

Cardiac surgery to be performed in patients with diabetic
and non-diabetic should be performed differently, taking
into account the factors affecting neuroinflammatory pro-
cesses. It is thought that this study will make an impor-
tant contribution to the literature as it is the first clinical
study established with the hypothesis that the effect of
neuroinflammation on POCD in diabetic patients may be
different.
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Is it Really Necessary to Perform
Colposcopy in Patients with Ascus
and HR HPV Positivity?

Selin Ozaltin' ®

'Acibadem Universitesi Tip Fakiiltesi
Kadin Hastaliklari ve Dogum Anabilim ABSTRACT

Dall, Istanbul, Tirkiye Introduction: Papanicolaou (Pap) smear is a very important screening method for detection of cervical cancer or

cell changes that can lead to it. Atypical squamous cells of undetermined significance (ASCUS) is the most common
abnormality seen among all cervical cytologies with the percentage of 4-5% . Human papillomavirus (HPV) infection is
regarded as a major cause of cervical intraepithelial neoplasia (CIN) and cervical cancer. Colposcopy is recommended for all
women with high-grade squamous intraepithelial lesion (HSIL) and atypical squamous cells-cannot exclude high-grade
squamous intraepithelial lesion (ASC-H) for cervical cancer screening . It is also recommended for high-risk HPV (HR HPV)
positive women with ASCUS. The aim of this study is to evaluate the importance of colposcopy in patients with ASCUS and
HR HPV positivity.

Materials and Methods: We performed a retrospective study approved by the ethics committee of Acbadem University.
Women with diagnosis of ASCUS and HR HPV positivity who underwent colposcopic evaluation at 2 different gynecologic
oncology clinics of our university from January 2011 to January 2019 were included in our study. The age range was from
21 to 48 and the mean age of patients’was 29. Subjects who were pregnant, hysterectomized or had previous cytological
abnormalities were excluded.

Conclusion: In this study, we aimed to evaluate the significance of colposcopy in patients with ASCUS and high-risk
HPV positivity, especially strains 16 and 18. As mentioned in some other studies, immediate colposcopy is an expensive

Selin GZALTIN screening procedure for further evaluation of ASCUS .

Keywords: Ascus, hpv, colposcopy

Yiiksek riskli HPV pozitif ve ASCUS tanili hastalarda kolposkopik inceleme ne kadar gerekli?
0ZET

Pap smear rahim agzi kanseri veya buna yol acabilecek hiicre dedisikliklerinin tespiti icin cok dnemli bir tarama yontemidir.
Onemi belirsiz atipik skuaméz hiicreler (ASCUS),tiim servikal sitolojiler arasinda %4-5 gériilme siklig ile en sik goriilen
anormalliktir.insan papilloma viriisii (HPV) enfeksiyonu ,servikal intraepitelyal neoplazi (CIN) ve rahim agzi kanserinin
baslica nedeni olarak kabul edilir.Servikal kanser taramasinda yiiksek dereceli skuaméz intraepitelyal lezyon (HSIL) gelen
hastalara kolposkopi dnerilir.Kolposkopi ayni zamanda yiiksek riskli HPV pozitif ve ASCUS tanili hastalara da dnerilir.Bu
calismanin amaci ASCUS ve yiiksek riskli HPV pozitifligi olan hastalarda kolposkopinin dnemini degerlendirmektir.
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Colposcopy in Patients with Ascus And HR HPV Positivity

ening method for detection of cervical cancer or

cell changes that can lead to it. Atypical squamous
cells of undetermined significance (ASCUS) is a commonly
seen abnormality among all cervical cytologies with the
percentage of 4-5% (1). Human papillomavirus (HPV)
infection is accepted as a main reason of cervical intrae-
pithelial neoplasia (CIN) and cervix cancer. According to
the results of cervical cytology, treatment of most abnor-
malities is clearly defined by guidelines. However, there is
still controversy about treatment of ASCUS and ideal cli-
nical approach to these women is a topic of conflict (2).
Repeating the cytological testing, performing colposcopy
or determining the high risk types of HPV are all reasonab-
le managements of women with ASCUS (3).

Papanicolaou (Pap) smear is a very important scre-

Human papillomaviruses are known to be responsible of
various squamous tumors in the skin, and on gastrointes-
tinal, respiratory and genitourinary tract. The HPV lesions
seen in the uterine cervix are associated with concomitant
CIN, cervical carcinoma in situ (CIS) and invasive cervical
cancer. That causes HPV screening tests to be a part of
evaluating patients with ASCUS (4). Specific HPV types
in HPV screening tests may vary between laboratories.
Although types 16 and 18 are accepted oncogenic and
cause for 70% of cervical cancers worldwide, at least 12
more types are also known to be oncogenic (31, 33, 35, 39,
45,51,52,56,58,59, 66 and 68) (5).

Colposcopy is advised for all the women in who are di-
agnosed withhigh-grade squamous intraepithelial lesion
(HSIL) and atypical squamous cells-cannot exclude high-
grade squamous intraepithelial lesion (ASC-H) for cervical
cancer screening (6). It is also recommended for high- risk
HPV (HR HPV) positive women with ASCUS.

In our study we planned to investigate the importance of
colposcopy in patients with ASCUS and HR HPV positivity.

MATERIALS AND METHODS

Study Population

We performed a retrospective study approved by the et-
hics committee of Acibadem University. Women with di-
agnosis of ASCUS and HR HPV positivity who underwent
colposcopic evaluation at 2 different gynecologic onco-
logy clinics of our university from January 2011 to January
2019 were included in our study. The age range was from
21 to 48 and the mean age of patients’ was 29. Subjects
who were pregnant, hysterectomized or had previous
cytological abnormalities were excluded.

Cervical Cytology

The technology of Gamidor was used for the tests. Pap
smear was plannnded by using liquid- based cervical
cytology with thin layer cell preparation process. Bethesda
classification system was used to analyze samples (7). The
results were analyzed as normal, atypical squamous cells
of undetermined significance (ASCUS), low-grade squ-
amous intraepithelial lesion (LSIL), atypical squamous
cells-cannot exclude high-grade squamous intraepithelial
lesion (ASC-H) and high-grade squamous intraepithelial
lesion (HSIL).

HR HPV DNA was determined by hybrid capture 2 (HC-2)
assay. 14 types of HRHPV (16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, 59, 66 and 68) were detected by PCR (8). HPV DNA
results were defined as positive with a high oncogenic risk
HPV strain (16 or 18), positive with other HPV strains or
negative.

Colposcopy

Patients with diagnosis of ASCUS and HR HPV positivity
who consented to the procedure underwent colposcopic
examination after applying 3% acetic acid solution and
painting of the cervix with Lugol’s solution. The results
were grouped into 2 categories: normal colposcopic fin-
dings (original squamous epithelium, columnar epitheli-
um and normal transformation zone) and pathological re-
sults (acetowhite epithelium, mosaic epithelium, leucop-
lasia and presence of atypical vessels). For examinations
that suggested any cervical abnormality, biopsies were
taken from the pathological finding zones, and if there
was no visible lesion, from 4 quadrants.

Endocervical curettage was performed in all cases.

Statistical Methods

The data were inputed into a computerized database. The
Statistical Package for the Social Sciences (IBM SPSS) soft-
ware version 23.0 (SPSS, Armonk, NY, USA) was used for
analyzing data. Pearson Chi-Square tests for contingency
tables were used to assess the associations between cate-
gorical variables, and Cramér’s V coefficient was used as
a measure of association. All statistical tests were investi-
gatsignificant at p < 0.05.

RESULTS

Among 115 patients evaluated for ASCUS smear result ac-
cording to the Bethesda classification system, 28 (45.9%)
had normal biopsy results, 21 (34.4%) were found to have
CIN1, and 12 (19.7%) were found to have CIN2-3. The

Acabadem Univ. Saghk Bilim. Derg. 2022; 13 (4): 574-578

575



Ozaltin Selin

distribution of histopathological diagnosis from biopsies
of patients with ASCUS can be observed on Table 1.

Table 1. Biopsy results

Frequenc Percent Valid Cumulative
q 4 Percent Percent
NORMAL 28 459 459
459
o CIN1 21 344 344
= 80.3
(]
> CIN2-3 12 19.7 19.7
Total 61 100.0 100.0 100.0

Colposcopic appearance after the acetic acid application
can be observed on Table 2. Of the 61 patients, 19 (31.1%)
had normal colposcopic findings, 28 (45.9) had acetowhi-
te epithelium, and 14 (23.0) had mosaic epithelium.

The comparison between colposcopic appearance and
biopsy results can be observed on Table 3.

Table 2. Colposcopic appearance after the acetic acid application

Fre- Valid Cur.nu-
venc Percent Percent lative
q 4 Percent
Normal Findings 19 311 31.1
Mosaic 13 213 213
Appearance 311
S Acetowhite 525
s Appearance 28 459 459 98.4
Mosaic-
Punctuation ! 16 16
Total 61 100.0 100.0 100.0

Among the patients with normal colposcopic findings, 17
(89.5%) had normal biopsy results, 2 (10.5%) were found
to have CIN1, and none (0.0%) were found to have CIN2-3.
Of the patients with acetowhite appearance, 11 (39.3%)
had normal biopsy results, 15 (53.6%) were found to have
CIN1,and 2 (7.1%) were found to have CIN2-3. Among the
patients with mosaic appearance, none (0.0%) had nor-
mal biopsy results, 4 (28.6%) were found to have CIN1, and
10 (71.4%) were found to have CIN2-3.

The distribution of HPV results according to colposcopic
appearance can be observed on Table 4.

Among the patients with with normal colposcopic fin-
dings, 4 (21.1%) were positive with a high oncogenic risk
HPV strain (16 or 18), 5 (26.3%) were positive with other
HPV strains, and 10 (52.6%) had negative HPV result. Of
the patients with acetowhite appearance, 12 (42.9%) were
positive with a high oncogenic risk HPV strain (16 or 18),
12 (42.9%) were positive with other HPV strains, and 4
(14.2%) had negative HPV result. Among the patients with
mosaic appearance, 7 (50.0%) were positive with a high
oncogenic risk HPV strain (16 or 18), 5 (35.7%) were po-
sitive with other HPV strains, and 2 (14.3%) had negative
HPV result.

The comparison between HPV results and biopsy results
can be observed on Table 5.

Table 3. Colposcopic appearance vs. Biopsy results

Biopsy results
Total
NORMAL CIN1 CIN2-3

Normal Count 17 2 0 19
Findings % within Colposcopy Findings with acetic acid 89.5% 10.5% 0.0% 100.0%

Mosaic Count 0 3 10 13
Colposcopic Appearance | o, within Colposcopy Findings with acetic acid 0.0% 23.1% 76.9% 100.0%

appearance | ..o hite Count 11 15 2 28
Appearance | o, within Colposcopy Findings with acetic acid 39.3% 53.6% 7.1% 100.0%

Mosaic- Count 0 1 0 1

Punctuation | o4, within Colposcopy Findings with acetic acid 0.0% 100.0% 0.0% 100.0%

Count 28 21 12 61

Total

% within Colposcopy Findings with acetic acid 45.9% 34.4% 19.7% 100.0%
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Table 4. Colposcopic appearance vs. HPV results

HPV results
Total
Negative 16-18 + Other +

Normal Count 10 4 5 19
Findings % within Colposcopy Findings with acetic acid 52.6% 21.1% 26.3% 100.0%

Mosaic Count 2 6 5 13
Colposcopic Appearance | o, within Colposcopy Findings with acetic acid 15.4% 46.2% 38.5% 100.0%

appearance | ..o vhite Count 4 12 12 28
Appearance % within Colposcopy Findings with acetic acid 14.3% 42.9% 42.9% 100.0%

Mosaic- Count 0 1 0 1

Punctuation | o within Colposcopy Findings with acetic acid 0.0% 100.0% 0.0% 100.0%

Count 16 23 22 61

Total

% within Colposcopy Findings with acetic acid 26.2% 37.7% 36.1% 100.0%

Table 3. Colposcopic appearance vs. Biopsy results

Biopsy results
Total
NORMAL CIN1 CIN2-3
Count 7 8 1 16
Negative
% within HPV results 43.8% 50.0% 6.3% 100.0%
Count 9 13 1 21
HPV results 16-18 +
% within HPV results 39.1% 56.5% 4.3% 100.0%
Count 9 10 3 22
Other +
% within HPV results 40.9% 45.5% 13.6% 100.0%
Count 25 31 5 61
Total
% within HPV results 41.0% 50.8% 8.2% 100.0%

Among the patients who were positive with a high on-
cogenic risk HPV strain (16 or 18), 9 (39.1%) had normal
biopsy results, 13 (56.5%) were found to have CIN1, and
1 (4.3%) were found to have CIN2-3. Of the patients who
were positive with other HPV strains, 9 (40.9%) had normal
biopsy results, 10 (45.5%) were found to have CIN1, and 3
(13.6%) were found to have CIN2-3. Among the patients
with negative HPV results, 7 (43.8%) had normal biopsy
results, 8 (50.0%) were found to have CIN1, and 1 (6.3%)
were found to have CIN2-3.

DISCUSSION

Cervix cancer is the fourth most commonly occurring
cancer in women, and lack of effective global screening
programs in developing countries prevent decline in the
incidence and related mortality (9). Since cervix cancer
has a long pre-invasive stage, detection of cervical intrae-
pithelial neoplasia (CIN) that can progress to be an invasi-
ve lesion holds importance for earlier treatment (10).

Being the most common Pap smear result (1), ASCUS still
is a incompletely defined entity and management of the-
se patients remains controversial. . Nearly 10% to 20% of
patients with ASC-US prove to have a varying degree of
cervical intraepithelial neoplasia (CIN), which are distinc-
tive precursor lesions of cervical squamous cell carcino-
ma .As the result of ASCUS could have consequences of
normal cervical mucosa to invasive cervical cancer ,it is
always confusing for clinicians.Deciding how the manage
,how to treat the result of ASCUS is debated.

Repeating the Pap smear, performing a colposcopic exa-
mination or testing for HPV DNA positivity are all possible
next steps. A study that compared management algo-
rithms of women with ASCUS showed that repeating the
cytologic testing combined with a HPV DNA test was 34%
less costly than immediate colposcopy (11). However, pati-
ent follow-up still remains a problem in this management.
Cytologic follow up is more acceptable than the other
managements of diagnosis ASCUS.To repeat Pap smears
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every six months for 2 years is recommended.As the high
percentage of these will regress and will not require any
treatment follow up seems to be the best option.

Moreover, this sensitive test combination has low-
specificity, which makes it less useful against colposcopy
in many settings (11).

In our study, we planned to investigate the significance of
colposcopy in patients with ASCUS and high-risk HPV po-
sitivity, especially strains 16 and 18. As mentioned in some
other studies, immediate colposcopy is an expensive scre-
ening procedure for further evaluation of ASCUS (12).
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Mid- and Long-Term Effect of Kinesio
Taping on Temporomandibular Joint
Dysfunction: A Randomised-Controlled

Trial
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Abdullah Kalayc’> @

ABSTRACT

Purpose: This study aimed to determine the mid- and long-term effects of Kinesio-taping (KT) on individuals with
temporomandibular joint disorders (TMD).

Methods: Thirty-three patients were randomly divided into two groups as group 1 was control, group 2 was KT group. KT
treatment was applied in six sessions (one session/week) for 6 weeks. At the end of the 6th month, the visual analogue
scale (VAS) values and range of motion of the jaw before and after the treatment were recorded.

Results: After the treatment in both groups, a statistically significant decrease in pain VAS values of the lateral pterygoid
and masseter muscles was observed at the 6th month control (p < 0.05). In the intergroup evaluation, a statistically
significant difference, in favour of the study group, was noted in all clinical parameters evaluated before treatment and
at week 6 after treatment (p < 0.05). Compared with the control group, a statistically significant difference, in favour of
the study group, in all dlinical parameters evaluated except lateral pterygoids and protrusion VAS score was found at 6th
months (p < 0.05).

Conclusions: The results of this study suggest that KT application could be a preferred treatment option in patients with
TMD, pain and movement limitation. Further investigation is needed for widespread application.

Keywords: Athletic tape, pain, temporomandibular joint disorders

Temporomandibular Eklem Disfonksiyonu Uzerine Kinezyo Bantlamanin Orta ve Uzun Donem Etkisi:
Randomize Kontrollii Calisma

Abstract

Amag: Bu calisma, kinezyo bantlamanin (KB) temporomandibular eklem bozuklugu (TEB) olan bireyler iizerindeki orta ve
uzun donem etkilerini belirlemeyi amacladi.

Gereg ve Yontem: Otuz ii¢ hasta rastgele grup 1 kontrol, grup 2 KB grubu olmak iizere iki gruba ayrildi. KB tedavisi 6
hafta boyunca alti seans(bir seans/hafta) uyguland. 6. ayin sonunda, tedavi ncesi ve sonrasi viziiel analog skala (VAS)
degerleri ve cene hareket acikligi kaydedildi.

Bulgular: Tedavi sonrasi her iki grupta da 6. ay kontroliinde lateral pterygoid ve masseter kaslarinin agri VAS degerlerinde
istatistiksel olarak anlamli azalma gdzlendi (p < 0.05). Gruplar arasi degerlendirmede, tedaviden dnce ve tedaviden sonra
6. haftada degerlendirilen tiim klinik parametrelerde ¢alisma grubu lehine istatistiksel olarak anlamli bir fark kaydedildi (p
< 0.05). Kontrol grubu ile karsilastinldiginda, 6. ayda lateral pterigoidler ve protriizyon VAS skoru disinda degerlendirilen
tiim klinik parametrelerde calisma grubu lehine istatistiksel olarak anlamli fark bulundu (p < 0.05).

Sonug: Bu calismanin sonuglari, TEB, agn ve hareket kisithigi olan hastalarda KB uygulamasinin tercih edilen bir tedavi
secenegi olabilecegini diisiindiirmektedir. Yaygin uygulama iin daha fazla arastirmaya ihtiyac vardir.

Anahtar Kelimeler: Atletik bantlama, agri, temporomandibular eklem rahatsizliklari
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Effect of Kinesiotape on Temporomandibular

are a group of diseases that affect the supporting

structures around the jaw as well as the joint (1).
The main symptoms of TMD include clicking sound in
the TMJ, pain and abnormal movements in the mandi-
bula (2). The aetiology of TMD is considered multifacto-
rial. Biomechanical, neuromuscular, biopsychosocial and
neurobiological factors also affected the development of
TMD (3). Studies have shown that TMD is more common
in women aged 20-40 years (4,5).

Temporomandibular joint (TMJ) disorders (TMD)

The classification of TMD has caused confusion for years.
Welden Bell published a classification that categorised
TMD by region. This classification was slightly changed by
the American Dental Association (6). Finally, the classifi-
cation known as Research Diagnostic Criteria (RDC)/TMD,
which includes psychological factors for the first time,
was created by Samuel Dworkin and Linda LeResche. This
classification has two axes. The first axis (clinical aspect of
TMD) is composed of three groups: 1) muscle findings, 2)
disc displacement and 3) arthralgia, arthritis and arthrosis.
The second axis is related to the psychological state and
pain of the patient (4). The aim of TMD treatment is to reli-
eve pain and joint sounds and to ensure normal function
(2). However, it has been argued whether surgical treat-
ments should be performed if primarily preferred non-
invasive conservative treatments were insufficient (6-8).
Conservative TMD treatment includes splint applications
to eliminate mechanical stress (6), physical therapy met-
hods to alleviate skeletal and muscular pain (7), arthro-
centesis and intra-articular injection methods to ensure
the removal of pain mediators by washing the joint space

(8).

Physical therapy methods are aimed to relieve musculos-
keletal system pain, reduce inflammation and regulate
oral motor functions. Many physical therapy methods are
used in patients with TMD (9). Kinesio tape (KT), which has
been used in TMD as a conservative treatment method,
was applied as a physiotherapy treatment method in this
study. KT is a latex-free, thin cotton tape. The use of KT,
which was developed in Japan 25 years ago, has become
widespread, especially in America, Europe and our co-
untry (10,11).

This study aimed to investigate the mid-and long-term ef-
fectiveness of KT application combined with conservative
minimally invasive treatment methods in relieving pain

and other complaints in TMDs and to compare treatment
outcomes. In this study, we hypothesised that KT appli-
cation in addition to medical and exercises is effective in
reducing pain and eliminating movement limitation in
TMDs.

MATERIAL AND METHODS

Subjects and Study Design

Forty patients with TMD were evaluated for eligibility and
randomisation, but seven did not meet the inclusion cri-
teria and were excluded from the study. Participants were
divided into two groups as Control and Kinesio taping
(KT) groups by the block randomization method using
a computer-assisted randomization program (https://
www.randomizer.org/) by an independent researcher.
Finally, 33 patients aged 18-65 years who presented to
the Department of Oral and Maxillofacial Surgery, Faculty
of Dentistry, *** University, between September 2017 and
August 2017 and were diagnosed with TMD clinically at
the end of anamnesis and physical examination were inc-
luded in this study. Patients were randomly included into
the study group (n = 16) and control group (n = 17). In
total, 33 patients with TMD, including 12 women and 4
men, with a mean age of 28.76 + 0.98 years, were inclu-
ded in the study group, and 11 women and 6 men with a
mean age of 25.87 + 2.32 years were included in the cont-
rol group.

The inclusion criteria were as follows: agreed to participa-
te in the study by signing the consent form, aged 18-65
years with tooth grinding complaint, without systemic ill-
ness according to the research criteria of RDC/TMD, which
include psychological factors (4).

The exclusion criteria were as follows: a disease that can
cause facial pain such as sinusitis, migraine, tension hea-
dache and trigeminal neuralgia; TMJ secondary to inflam-
matory disease; TMJ subluxation and degenerative prob-
lem that restricts neck movements, and previous trauma
to the joint area. It was determined not having a cystic
lesion or a tumoral mass in the joint area.

The Control and KT groups both contained people with
temporomandibular joint problems with a comparable
age and sex distribution. The flow chart of the study is
shown in Figure 1.
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Figure 1. CONSORT flow diagram. |

Approval (decision no. 2016/039) was obtained from ***
University Faculty of Medicine Clinical Research Ethics
Committee for this research, which was planned as a pros-
pective controlled study. The study was carried out in ac-
cordance with the principles defined in the Declaration of
Helsinki. The enrolled patients approved and signed the
informed consent form that they accepted the treatment.

Measurements

Detailed anamnesis of the patients was taken, and physi-
cal examinations were performed before they were enrol-
led in the study. The intervention and evaluation of outco-
mes was performed by the same physician.

Evaluation parameters

Pain severity in the morning and during movement

Pain intensity in the masseter and lateral pterygoid
muscles

The maximum mouth opening of the jaw and painless
mouth opening

Amount of protrusion and lateral movements

Evaluations were performed by the same physician before
treatment, 6 weeks after treatment and 6 months at the
end of treatment.

The pain intensity at rest and during movement was me-
asured with the visual analogue scale (VAS), with 0 indica-
ting the absence of pain and 10 as the most severe pain.
Patients marked their jaw pain at rest and during move-
ment on the VAS scale. The pain in the masseter and la-
teral pterygoid muscles was also evaluated with VAS on
palpation.

Maximum mouth opening, protrusion and lateral move-
ments of the jaw were measured with an electronic calli-
per (Gfb 200-mm digital calliper). During measurements,
patients were asked to sit in the axial plane parallel to the
floor. The maximum mouth opening distance was measu-
red as inter-incisal distance. No standard accepted values
regarding mouth openings were established, so the lower
and upper limits determined by Dworkin and LeResche
were used in this study. For recording of measurements,
the accepted upper limit was 53-58 mm, the normal ope-
ning limit was 40 mm, and the lower normal limit was 35
mm (12). Lateral movements were recorded as the distan-
ce after maximum movement of the mandible on the axial
plane from the inter-incisal midline to both right and left
directions, and the accepted lower limit was 8 mm (12).
The normal limit of the protrusion motion was 10-15 mm,
and the lower limit was 6 mm (12). Protrusion motion was
measured through the deviation of the upper and lower
jaws in the anteroposterior direction from the inter-incisal
line.

Treatments

Nonsteroidal anti-inflammatory drugs, myorelaxants, noc-
turnal splint therapy and exercise therapy were applied to
both groups for 6 weeks, while KT was further applied to
the study group. Although there is no specific protocol
in the treatment of TMD, analgesics, anti-inflammatory
drugs, muscle relaxants, antidepressants are the main
drugs used (13). In our study, appropriate doses of medi-
cal treatment were applied according to the symptoms of
the patients. Also, KT was applied in aY shape on the mas-
seter muscle for 4 days for study group and repeated once
a week. Treatment was continued for 6 weeks (14-16).
(Figure 2)
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| Figure 2. Kinesio taping application |

In both groups, participants were instructed to perform
home exercises during the follow-up period. Stretching
exercises, with the help of the thumb and index finger,
were prescribed to patients with limited mouth opening.
Two sets of isotonic strengthening exercises and postu-
re exercises, two times/day, for ten repetitions, were also
prescribed (17). This programme was demonstrated to
the patient several times by the same physician and per-
formed repeatedly.

Statistical Analysis

SPSS Statistics Version 21.0 (IBM Corp., Armonk, NY) was
used to evaluate data statistically. Wilcoxon-related two-
sampling test and Friedman test were used in the wit-
hin-group evaluation of the efficacy of the treatment (at
the beginning of the treatment, 6 weeks after treatment
and 6 months later) depending on time. Mann-Whitney
U test was used in the intergroup evaluation of treatment
efficacy depending on time. Chi-square test was used to
compare categorised data. The statistical significance le-
vel was accepted as p < 0.05.

The sample size of the study was determined with G*
Power (G* Power Ver. 3.0.10, Franz Faul, Universitat Kiel,
Germany). Pilot testing was performed on 6 volunteers (3
patients in the kinesio taping group, and 3 patients in the
control group) to determine the number of participants
required. Power analysis based on the results of the pi-
lot study was completed to achieve a significant a level
(0.05), power (0.90), and effect size (1.32). The results of
the power analysis showed that the current study would
require at least 14 participants in each group.

RESULTS

For this study, 40 patients with TMD were evaluated for
eligibility, but seven were excluded according to the exc-
lusion criteria. The remaining 33 patients were randomly
divided into the control and study groups. Baseline de-
mographic and clinical indices of the groups are presen-
ted in Table 1. Demographic data, protrusion, VAS for mas-
seter muscle pain values, and VAS for pterygoid muscle
pain values were similar in the control and study groups
(p > 0.05). The lateral movements, painless mouth ope-
ning, maximum mouth opening, and VAS for functional
pain values were significantly worse in the study group
than in the control group (p < 0.05).

Table 1. Descriptive statistics

Control Kinesio
(n:17) taping (n:16) P
Age 28.76+0.98 25.87+2.32 p:0.251 *
Gender 5m(%29.4)/ | 2m (%12.5)/ | 0.235
(Male - Female) 12f(%706) | 14f%87.5 | PV

n: number of participants, m: Male, f: Female, VAS: Vizuel analog
scale. (* The mean age was evaluated with the Mann Whitney U test.
** Chi-square test was used to compare categorised data. Statistical
significance level was accepted as p < 0.05.

Table 2 presents the results of comparing changes in cli-
nical parameters within groups over time. While a statis-
tically significant increase was observed in the level of
pain, maximum mouth opening and left and right late-
ral movements (excluding protrusion in the 6th month)
from the beginning to week 6 of treatment and from the
beginning to month 6 of treatment in the study group, a
statistically significant decrease was observed in pain VAS
and morning pain VAS (p < 0.05). However, these results
were not statistically significant (p > 0.05) in the control
group. A statistically significant decrease was observed in
the right and left masseter VAS and right and left lateral
pterygoid VAS from the beginning to week 6 and from the
beginning to month 6 after treatment in both the study
and control groups (p < 0.05).

Table 3 compares the differences between the baseline
and end-of-treatment values of clinical parameters in both
groups. In the intergroup evaluation, a statistically signifi-
cant difference, in favour of the study group, was found
in the values of all clinical parameters before treatment
and at week 6 after the treatment (p < 0.05). Moreover, In
the intergroup evaluation, a statistically significant diffe-
rence, in favour of the study group, was found in the va-
lues of all clinical parameters (excluding protrusion and
lateral pterygoids in the 6th month) before treatment and
at month 6 after the treatment (p < 0.05). Also, for the in-
tergroup evaluation, no statistically significant difference,
in favour of the study group, was noted on the right and
left lateral pterygoid VAS and protrusion before treatment
and at month 6 after treatment (p > 0.05).
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Table 2. Comparison of changes in clinical parameters within groups over time

Control Kinesio taping
MeanzSd Median (IQR 25 - 75) MeanzSd Median (IQR 25 - 75)
Baseline 23214351 24.17(20.90 - 24.47) 18.78+2.63 18.05(17.02 - 21.01)
6 Week 22.82+1.78 22.67(21.48 - 24.11) 21.9142.59 21.70(21.22 - 23.68)
mobeef;':::;:m) 6" Month 22.70+2.69 22.94(21.54 - 24.78) 20.78+2.67 18.99(20.94 - 22.67)
P, 0.586 0.001
b, 0.836 0012
Baseline 22.47+3.55 21.82(21.22 - 24.57) 18.36+2.99 17.39(16.05 - 21.74)
) 6" Week 21.52+2.92 22.60(19.41 - 24.10) 21.48+1.95 22.18(19.65 - 22.91)
mz"lge::e':tte(::'m) 6" Month 21.93+3.03 22.09(20.15 - 23.24) 20.43+2.73 20.98(17.55 - 22.91)
P, 0.246 0.000
P, 0.469 0.003
Baseline 34.4645.52 36.58(31.63 - 37.93) 24.70+8.10 24.65(17.58 - 29.79)
) 6" Week 32.32+7.87 32.08(26.45 - 38.42) 31.89+7.50 31.32(26.37 - 38.09)
T;:::fg“(’;‘:;‘ 6" Month 30.65+7.24 32.90(26.41 - 37.27) 29.98+5.96 29.10(24.45 - 34.27)
P, 0523 0.001
b, 0.098 0.016
Baseline 44.58+7.02 44.42(41.43 - 49.07) 31.97+8.99 34.69(24.67 - 38.83)
‘ 6 Week 43224644 42.04(38.04 - 48.68) 43.05+6.24 42.87(38.82 - 48.65)
M::L"r::‘"; ;:fn‘:;h 6" Month 45734673 46.18(42.69 - 48.52) 41.74+8.73 40.06(34.18 - 50.24)
p, 0.266 0.000
D, 0717 0.006
Baseline 3.80+1.84 3.36(2.08 - 5.61) 2.82:+1.28 2.71(1.70 - 3.47)
6 Week 3.7141.79 3.36(2.45 - 4.52) 4.10+1.52 4.34(2.68 - 5.38)
Protrusion 6" Month 3.93+1.90 3.76(2.19 - 5.02) 3.6141.50 3.36(2.34 - 4.99)
P, 0.687 0.004
D, 0.679 0.060
Baseline 5.5242.21 5.00(4.00 - 7.00) 7.3742.24 8.50(5.50 — 9.00)
) 6 Week 4.58+2.34 5.00(3.00 - 6.00) 1.75+2.11 0.00(1.00 - 3.00)
L gi:‘;:::)m“a' 6" Month 4.64+2.34 4.00(3.00 6.5) 2.00+1.70 1.50(0.25 — 4.00)
p, 0.227 0.000
b, 0.227 0.003
Baseline 2.29+0.58 2.00(2.00 - 3.00) 2.62+0.50 3.00(2.00 - 3.00)
VAS for right 6" Week 1.76+0.66 2.00(1.50 - 2.00) 0.37+0.61 0.00(0.00 - 1.00)
masseter muscle 6 Month 1.62+0.61 2.00(1.00 - 2.00) 0.83+1.02 0.50(0.00 - 1.75)
pain (cm) P, 0.030 0.000
P, 0.020 0.003
Baseline 2.29+0.58 2.00(2.00 - 3.00) 2.62+0.61 3.00(2.00 - 3.00)
6" Week 1.7620.66 2.00(1.50 - 2.00) 0.62+0.71 0.50(0.00 — 1.00)
VA;::;:’;?:&’;:;G" 6" Month 1.62+0.61 2.00(1.00 - 2.00) 1.25+1.05 1.00(0.25 — 2.00)
P, 0.030 0.001
p, 0.020 0.005
Baseline 2.70+0.46 3(2-3) 2.87+0.34 3.00(3.00 - 3.00)
VAS for right lateral 6 Week 1.58+0.79 11-2) 0.31£0.060 0.00(0.00 - 0.75)
pterygoid muscle 6™ Month 1.31+0.70 1(1-2) 1.25+1.05 1.00(0.25 - 2.00)
pain (cm) P, 0.002 0.000
D, 0.001 0.006
Baseline 2.70+0.46 3(2-3) 2.87+0.34 3.00(3.00 - 3.00)
VAS for left lateral 6 Week 1.58+0.79 11-2) 0.37+0.61 0.00(0.00 - 1.00)
pterygoid muscle 6 Month 1.31+0.70 1(1-2) 1.00+1.04 1.00(0.00 - 2.00)
pain (cm) P, 0.002 0.000
p, 0.001 0.003

VAS: Visual analogue scale, p1 Value from baseline to 6th week, p2 Value from baseline to 6th month, IQR: Interquartile range
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Table 3. Compares the differences between the baseline and end-of-treatment values of clinical parameters in both groups

Control Kinesio taping
MeanzSd Median (IQR 25 - 75) Mean+Sd Median (IQR 25 - 75) P
Baseline-
-0.38+3.15 0.09 (-2.62 - 1.41 3.13+2.50 292 (1.19-4.47 0.002
Left lateral 6" Week ( ) ( )
movement (mm) Baseline-
: -0.26+2.67 -0.38 (-2.08 - 2.00) 2.81+2.84 3.09 (0.41 - 4.93) 0.012
6" Month
Baseline-
-0.94+2.66 -0.19(-1.94-0.75 3.11£1.89 336 (1.64 - 4.44 0.000
Right lateral 6" Week ( ) ( )
movement (mm) ine-
Baseline -0.58+3.63 -0.87 (-1.79 - 1.29) 3.13+2.23 273 (137 -5.15) 0.002
6" Month
Baseline-
-2.13+9.37 -1.40 (-8.23 - 6.96 7.18+5.69 5.94 (444 -12.77 0.006
Painless mouth 6" Week ( ) ( )
opening (mm ine-
R Baseline 13.58+8.29 13.35 (-8.46 - 0.56) 5.94+8.17 5.56 (0.01-1044) | 0.004
6" Month
Baseline-
-1.3545.56 -0.85 (-2.96 - 0.86 11.07+5.78 9.64 (6.28 - 13.24 0.000
Maximum mouth 6™ Week ( ) ( )
opening (mm) ine-
pening Baseline 1423+10.18  |-14.79 (-17.96 - -8.37) 1.29+9.35 063 (7.98-354) | 0.001
6" Month
%fhs\i'/;”:k' -0.09+1.63 0.16 (-1.30 - 0.86) 1274143 144 (0.18-2.17) 0.028
Protrusion Bosell
aseline-
o Momet 0.26+1.34 0.01(-0.22 - 0.70) 1.10+1.54 1.14(-0.13 - 2.05) 0.114
Baseline-
-0.94+2.96 0.00 (-3.50 - 1.50 -5.62+2.27 -5.00(-7.75--325) | 0.000
VAS for Functional | 6" Week ( ) ( )
Pain (cm) Baseline-
6 Momet -0.88+3.15 -1.00 (-2.00 - 0.50) -5.75+2.80 -5.50 (-8.75--4.00) | 0.001
VAS for right %fhs\f\'/;”:k' -0.52+0.87 0.00 (-1.00 - 0.00) -2.25+0.68 -2.00 (-3.00--2.00) | 0.000
masseter muscle Basell
. aseline-
pain (cm) o Momet -0.62+0.88 -0.50 (~1.00 - 0.00) -1.83+0.93 -2.00(-2.75--1.00) | 0.004
Baseline-
-0.52+0.87 0.00 (-1.00 - 0.00 -2.00+0.96 -2.00(-3.00--2.00) | 0.000
VAS for left masseter | 6" Week ( ) ( )
muscle pain (cm) Baseline-
6 Momeh -0.62+0.88 -0.50 (~1.00 - 0.00) -1.58+1.08 -1.50 (-2.75--1.00) | 0.025
VAS for right lateral %?hs\f\',;”eek' -1.1140.85 -1.00 (-2.00 - 0.00) -2.56+0.62 -3.00 (-3.00--2.00) | 0.000
pterygoid muscle Bosell
. aseline-
pain (cm) o Momet -1.37+0.80 -2.00 (-2.00 - -1.00) -1.58+1.24 -2.00(-2.75--1.00) | 0473
VAS for left lateral %?f\f\'/;”eek' -1.1140.85 -1.00 (-2.00 - 0.00) -2.50+0.63 -3.00 (-3.00--2.00) | 0.000
pterygoid muscle Basel
pain (cm) aseline- -1.37+0.80 -2.00 (-2.00 - -1.00) -1.9120.99 -2.00(-3.00--1.00) | 0.131
6" Month
VAS: Visual analogue scale, IQR: Interquartile range

TMD is a common jaw problem accompanied with pain
and loss of function. Physical therapy is important in these
disorders given the accompanying pain and loss of func-

DISCUSSION

In this study, the hypothesis was that KT application in
addition to medical and exercise is effective in reducing
pain and eliminating movement limitations in TMDs. The
results of the study confirmed this hypothesis: KT appli-
cation in addition to medical treatment and exercise was
more effective in reducing pain and increasing range of
motion.

tion. Kraus et al. (18) investigated 511 patients with TMD
and observed that 96% of these patients complained of
jaw pain, of which 69% had neck pain and 74% had he-
adache, so these patients also visited specialists other
than dentists. Similar complaints were encountered in our
patients. Physical therapy methods, as conservative treat-
ment methods, were used in both groups. Exercise, which
is one of the conservative treatment methods, is widely
used in TMDs and has positive results.
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One of the conservative treatment options used in TMDs
is KT (19). KT is a simple, non-invasive treatment option. In
some cases, KT application slows down the healing pro-
cess of damaged tissue due to its compressive effect on
the tissue and does not provide any support to deep tis-
sues such as the fascia. In KT application, more successful
outcomes can be obtained because KT has similar struc-
tural features and flexibility to the human skin without
limiting joint movements (11).

Benlidayi et al. (19) investigated KT applications in 28 pa-
tients with TMD and divided them into study and cont-
rol groups. Medical therapy, physical therapy exercises
and KT to the masseter muscle were applied to the study
group, while medical therapy and physical therapy exer-
cises were applied to the control group. After 6 weeks of
treatment, the maximum mouth opening, improvement
in functional limitation and increase in right lateral mo-
vements were more significant in the study group (19).
These results are consistent with our study, in which pa-
tients were followed for 6 months. In this study, while the
decrease in temporal muscle pain was significant in the
study group, no difference was found in the control gro-
up. While no difference was found between the groups in
masseter muscle pain, a significant difference was found.
This difference may be due to KT application for 6 weeks.
Benlidayi et al. (19) applied KT three times in 6 weeks.

Scientific data on the mechanism of action and effective-
ness of KT application are still insufficient. In a previous
study, it is thought that by supporting the muscle tissu-
es in the joint area, the muscle can be strengthened, jo-
int stabilisation can be increased and joint movements
are easier (20). An inhibition mechanism occurs since the
decrease in pressure on structures such as muscles, liga-
ments, tendons and nerves reduces the stimulation of
pain mediators; therefore, pain is reduced (21).

In 2014, Bae et al. (22) investigated 17 male and 25 fe-
male patients (aged 20-30 years) with myofascial pain
and divided them randomly into two groups. They app-
lied KT to the trigger points of the sternocleidomastoid
muscle of patients in the study group, and they did not
apply any treatment to the patients in the control group.
Consequently, they observed a significant decrease in VAS
pain values and pain threshold values caused by pressu-
re in the study group compared with the control group,
while a significant increase was found in TMJ movements.
This study is valuable because it examined the effective-
ness of KT alone. It concluded that KT can be a preferred
physical therapy method in muscle-induced pain (22).

Ozturk et al. (23) conducted a placebo-controlled study
on 37 patients with myofascial pain syndrome, and they
concluded that KT application on the trapezius muscle re-
duced muscle tension and caused a decrease in VAS pain
values. It is effective in reducing pain by removing the
skin from deep tissues in the area where KT is applied and
in providing the volumetric area required for blood and
lymph flow (11). The neurophysiological effects caused by
KT prevent pain transmission at the spinal level with the
gate-control mechanism. In the gate-control theory put
forward by Melzack and Wall in 1965, (24) nerve currents,
such as during touch, which are not related to pain, com-
pete with pain currents trying to reach the brain.

Wei-Ting et al. (25) suggested that KT application was a
more effective treatment option when used in combina-
tion with other treatment methods for myofascial pain.
These results are consistent with our study. As regards
the side effects or contraindications of KT, skin reactions
can be seen in the KT applied area, which may occur as an
allergic reaction or local irritation. Allergic reaction often
develops against the polyacrylate adhesive that provides
the adhesive properties of the tape. More rarely, reactions
may be due to the dye that gives the colour of the tape.
In these situations, the tape should be removed. No such
side effects were observed in our study (11). Considering
the results of our questionnaire survey, joint disorders of
the patients did not significantly affect their general qua-
lity of life.

CONCLUSION

In this study, KT has positive effects on pain in the early
period, increasing the mouth opening. When combined
with exercise therapy, KT application was found to incre-
ase maximum mouth opening, as it reduced pain, incre-
ased exercise tolerance and provided motivation. Given
these effects, KT can be indicated to patients with TMD,
pain and movement limitation.

This study had several limitations. The female patients
were predominant in the study population, controlling
the regular home exercises as recommended is difficult,
and the pain scales based on subjective parameters may
have affected the results of the study. The baseline measu-
rements of the groups have differences especially in joint
range of motions. This may have influenced the results of
the study. In this study, the effect of KT on joint disorders
was observed, but these data should be supported with
placebo studies. The effectiveness of different application
protocols in different indications in KT technique requires
investigation.
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ABSTRACT

Purpose: Universities are one of the main institutions which play important roles in the society. The aim of our study
was to evaluate the knowledge, attitudes and behaviors of the employees of Yozgat Bozok University in terms of rational
drug use.

Materials and Methods: Data was collected by the application of a questionnaire consisting of 4 sections and 41
questions in the electronic environment. All the data was evaluated using descriptive statistical methods. Mann-Whitney
U and Kruskall Wallis tests were used to calculate differences between socio-demographic parameters like income,
education, occupation, gender and age.

Results: The total number of the participants were 189 and %45 were men and %55 were women. Knowledge of rational
drug use was found low in the men, in the primary and high school education groups and in the poor income group
(p<0.05). Vitamins and analgesics were the main drug groups used without any advice of a physician.

Condlusion : Insufficient knowledge of the rational drug use is much more prominent in the low income group, in men
and in low educated population but the role of internet is an additional important factor on the drug use which may
become much more important n the future. In order to improve the rational drug use, the actions of the organizations and
health institutions are expected to consider the role of socio-economic parameters and the internet.

Keywords: Rational drug use, survey, level of knowledge, drug safety.

Yozgat Bozok Universitesi Calisanlarinin Akila ilag Kullanimina Yonelik Bilgi Tutum ve Davraniglarinin
Degerlendirilmesi

OZET

Amag: Universiteler toplumda dnemli rol oynayan kurumlardan biridir. Calismamizin amaci Yozgat Bozok Universitesi
cahisanlarinin bilgi, tutum ve davraniglarini Akilcr ilag Kullanimi agidan degerlendirmektir.

Gereg ve Yontem: Veriler elektronik ortamda 4 bélim ve 41 sorudan olusan anket uygulamasi ile toplanmistir. Tim
veriler tanimlayiai istatistiksel yontemler kullanilarak degerlendirildi. Gelir, egitim, meslek, cinsiyet ve yas gibi sosyo-
demografik parametreler arasindaki farklar hesaplamak icin Mann-Whitney U ve Kruskall Wallis testleri kullanildi.

Bulgular: Toplam katilimai sayisi 189 olup, %45 erkek, %55'i kadindir. Akilci ilag kullanimi bilgisinin seviyesi, erkeklerde,
ilkdgretim ve lise mezunlariinda ve diisiik gelir sahip olanlarda yetersiz bulundu (p<0.05). Doktor tavsiyesi olmadan
kullanilan baslica ilag gruplarinin vitaminler ve analjezikler oldugu tespit edildi.

Sonug: Akila ilag kullanimina iliskinbilginin yetersizligi, diisiik gelirlilerde, erkeklerde ve egitim seviyesi diisiik olanlarda
cok daha belirgin olmakla birlikte, ila¢ kullaniminda internetin roli gelecekte cok daha nemli hale gelebilecek bir
faktordir. Akila ilag kullanimini gelistirmek icin, kuruluglanin ve saglik kurumlarinin yapacaklan faaliyetlerinde sosyo-
ekonomik parametreleri ve internetin roliinii dikkate almas yerinde bir davranis olacaktir.

Anahtar Kelimeler: Akila ilag kullanimi, anket, bilgi diizeyi, ilag giivenligi.

Copyright © 2021 the Author(s). Published by Acibadem University. This is an open access article licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives (CC BY-NC-ND 4.0) International License, which is downloadable, re-usable and distributable
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of society from diseases. Drugs are one of the im-

portant applications for prevention, diagnosis and
treatment of diseases (1). Nairobi meeting of the World
Health Organization (WHO) in 1985 is a cornerstone for
the beginning of Rational Drug Use (RDU) studies. RDU
was defined by WHO as “patients use drugs that are app-
ropriate for their clinical needs, in appropriate doses, for
a sufficient period of time, at the least cost to themselves
and to society” (2-5).

The primary aim of the health services is protection

Rational drug use has also an important role on the avo-
idance of preventable adverse drug reactions (6). Use of
medicines without consulting a doctor but with the ad-
vice of neighbours, friends or relatives, compliance prob-
lems including application of incorrect dose and stopping
the treatment early are the most common types of irrati-
onal drug use (7,8). Based on the WHO data, irrational use
of all medicines are more than 50% resulting many prob-
lems including antibiotic resistance (9). Irrational drug
use is one of the serious health problems in Turkey and
“Rational Drug Use National Action Plan” was started by
the Turkish Ministry of Health (10). Studies on RDU of anti-
biotics were reported for the West, East, North and South
regions of Turkey (11) but to the best of our knowledge,
there is no report on the RDU of Yozgat, except our first
preliminary report (14). Yozgat is a central Anatolian pro-
vince surrounded by the Kizilirmak (ancient name is Halys)
river and 50 km away from Hattusa, the ancient capital of
the Hittite civilization and it is located on the ancient mig-
ration path of Anatolia and Caucasian highlands (12). The
aim of our study is to investigate the RDU of the staff of
Yozgat Bozok University.

MATERIALS AND METHODS

Type of Research

This research is a descriptive study for the evaluation of
the knowledge, attitudes and behaviors of the academic
and administrative staff of Yozgat Bozok University abo-
ut RDU. The study was approved by the Clinical Research
Ethics Committee of Yozgat Bozok University (no:
2017-KAEK-189-2021.04.14_12).

Data Collection Tools

In order to evaluate the rational drug use, a questionnaire
consisting of four sections and 41 questions was prepared
electronically by the authors. Section | of the questionna-
ire consists of 13 questions and was prepared to determi-
ne the sociodemographic and personal background cha-
racteristics of the participants. Section Il was prepared to

evaluate the level of knowledge of the participants about
RDU with 16 questions. Section Ill was prepared to eva-
luate the the attitudes and behaviors of the participants
on the use of drugs in their suitable form, dose and du-
ration against diseases, with 8 questions and Section IV
was aimed to evaluate the rational drug use behavior with
5 questions. The scale was prepared according to a pre-
vious study used to evaluate the knowledge level of the
participants (13). The questionnaire prepared in the elect-
ronic environment was sent to all staff of the university via
e-mail and short messages in september-november 2021,
ensuring their participation in the study.

The Universe of the Research

The questionnaire was sent to all the staff of the univer-
sity thus sampling was not performed and the study was
completed with 189 academic and administrative person-
nel who agred to participate in the study.

Analysis of Data

Data analysis was done using IBM SPSS 23.0 package
program. Demographic characteristics and attitutes of
the participants were analysed using descriptive statis-
tics (frequencies, ratios, mean, median, standard deviati-
on and minimum-maximum). Kolmogorov-Smirnov test
showed us that the data was not normally distributed.
Kruskal Wallis and Mann Whitney U non parametric tests
were used for comparison of differences of the parame-
ters including income, education, occupation, gender and
age. Significance level was accepted as p<0.05 and deno-
ted by an asterisk.

RESULTS

Gender
55% (n:104) of the participants in the study were male and
45% (85) were female.

Age
The age of participants was found as 36-45 years with
42.9% (n:81).

Educational Status

0.52% (n:4) of the participants were primary school, 4.2%
(n:8) high school or equivalent, 29.1% (n:55) associate
degree and undergraduate, 64% higher had bachelors
and doctorate degrees. 62.2% of the participants (n:115)
were academic staff and 37.8% (n:70) were administrative
staff.
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Income Level 20.0-32.0. The scores of the RDU scale were low in the fol-
The rate of those with an income level of 7501-10000 TL  lowing participants:
was 46% (n: 87) and the rate of those with 1-5 years of
service was 28.6% (n: 54). a) the primary education and high school,
b) those with an income level of 2501-5000 TL, and
The values about the socio-demographic characteristics  ¢) men (Table 2)
of the participants given above were given in Table 1.

Table 2: Comparison of the median scores of the participants in

Table 1: Distribution of the participants in the study according to the study according to their sociodemographic characteristics

their sociodemographic characteristics Scale Score
Variables (n) (%) Variables Median Test
(minimum- Value
Female 85 45 maximum)
Gender
Male 104 55 25 and less (n:5) 30 (28-30)
25 and less 5 2,6 26-35 (n:67) 30(20-32)
26-35 68 36 Age groups 36-45 (n:78) 30 (23-32) 0,423
Age groups 36-45 81 42,9 46-55 (n:25) 30 (22-32)
46-55 25 | 132 56 and above (n:8) 30 (26-32)
56 and above 9 48 Male (n:98) 30 (20-32)
X - Gender 0.028*
Primary education 4 0,5 Female (n:85) 30 (20-32)
High school and equivalent 8 42 Primary education (n:4) | 27,75 (26-32)
Associate degree (2-year 15 79 High school and 27,25 (22-32)
Education college) equivalent (n:8) !
status Undergraduate (At least 4 years 20 212 Associate degree (2- 31 (28:32)
of college) year college) (n:15)
Postgraduate(Master's) 41 21,7 Education Undergraduate (At 0,018%
Postgraduate (PhD) 80 | 423 status least 4 years of college) | 30 (20-32)
n:40
Academical personnel 115 62,2 ( )
Staff status — - Postgraduate(Master's)
Administrative Staff 70 37,8 (n:41) 30 (20-32)
OTL-2500TL ! 0.5 Postgraduate (PhD)
30(23-32)
2501 TL-5000TL 33 17,5 (n:80)
Income rate 5001 TL-7500TL 39 20,6 2501 TL-5000TL (n:33) | 29,5(22-32)
7501 TL - 10000 TL 87 46 5001 TL - 7500 TL (n:36) | 30,5 (20-32)
10001 TL and above 29 15,3 7501 TL - 10000 TL .
30(20-32)
Income rate (n:86) 0,046*
1 year and less 10 53
10001 TL and above
1-5 years 54 28,6 (n:28) 30(26-32)
Term in Office 6-10 years 53 28 1 years and less (n:10) 30 (27-32)
UL prEs 40 | 212 1-5 years (n:54) 30 (24-32)
16 years and above 32 16,9 6-10 years (n:53) 30 (20-32)
Presence of b2 154 | 815 Term in 11-15 years (n:40) 30,5 (20-32)
chronical Office 0,656
disease Yes 35 18,5 16 years and above
(n:32) 30(23-32)
Regularly b 147 | 222 No (n:154) 30 (22-32)
drug use Yes 42 77,8 o -
Presence of Yes (n:35) 30 (20-32)
chronical 0,528
disease No (n:147) 30 (22-32)
RDU Scale Regularly Yes (n:42) 30 (20-32) 0486
The meanzstandard deviation of scores of the partici- drug use Yes 42 '
pants obtained from the scale was 29.7+2.5, the medi- *<0.05

an was 30.0, and the extreme values varied between
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Attitute for RDU

The majority (91.5%) (n:173) of the participants stated
that they preferred to consult a physician about their di-
sease and drugs. The rate of non-pharmaceutical product
use such as herbal and natural products is 36.5% (n:69).
Drug use without an advice of a physician is 57.7% (n: 109)
and consequently harmed by drugs without the advice of
a physician is 8.7% (n: 14). Most of the participants (94.1%)
(n: 176) preferred to consult a physician in case of any ad-
verse drug reaction and 3.8% (n: 7) preferred to find a so-
lution on their own. In case of lack of a physician, 61.6%
(n:104) of the participants preferred to get information
about drugs from the pharmacist, while 23.7% (n:40) pre-
ferred to use the internet. The majority of the participants
stated to use the drugs in proper dose (99.5%) (n: 187),
duration 92% (n: 173) and storage conditions 98.9% (n:
186) (Table 3).

Table 3. Distribution of results related to RDU

Cold Stomach Allergy

Cold medicines, Stomach protectors

Antibiotics, Painkillers, Cold medicines, Stomach.

Painkillers, Cold medicines, Vitamins, Immune system.
lers, Cold Allergy

Painkillers, Stomach protectors, Allergy medicines,.

Painkillers, Allergy medicines, Vitamins

Stomach protectors

Antibiotics, Painkillers, Cold medicines, Vitamins

Cold medicines

Painkillers, Cold medicines, Stomach protectors, .

Cold medicines, Vitamins

Painkillers, Cold medicines, Stomach protectors,.

Painkillers, Stomach protectors, Vitamins

Painkillers, Cold medicines, Stomach protectors

Painkillers, Stomach protectors

Vitamins

Painkillers, Cold medicines

Painkillers, Cold medicines, Vitamins
Painkillers, Vitamins

Painkillers

I do not use drugs without consulting a doctor

(%)
()

Figure 1: Which drug(s) the participants used without consulting a
physician

Questions (n) (%)
Physician 173 91,5
Pharmacist 3 1,6
Who do you contact first about your illness and Internet 8 4.2
medications? (n:189) Relatives (Spouses, relatives, friends, etc.) 3 1,6
To myself 1 0,5
I don't apply 1 0,5
Do you use non-pharmaceutical products such as No 120 63,5
herbal and natural products? (n:189) Yes 69 36,5
Have you ever used medication without a doctor’s Yes 109 57,7
advice at any point in your life? (n:189) No 80 423
Have you ever been harmed by the drugs you use No 147 913
without a doctor’s advice? (n:161) Yes 14 8,7
| consult a doctor 176 94,1
Who do you contact when the drugs you use have } : -
side effects? (n:187) I'm looking for a solution myself 7 3,8
| consult a pharmacist 4 2,1
Pharmacist 104 61,6
Internet 40 23,7
From whom do you get the information about the Pharmaceutical prospectus 8 47
drugs used without a doctor’s recommendation?
(n:169) Relatives (Spouses, relatives, friends, etc.) 7 41
Assistant health worker (Nurse, midwife, health officer, etc.) 6 3,5
| didn't take any medicine without the doctor's advice 4 2,4
Yes 187 99,5
Do you use drugs as prescribed? (n:188)
No 1 0,5
Do you pay attention to the proper storage of Yes 186 98,9
medicines? (n:188) No 2 1,1
Do you use the medicine for the period specified by Yes 173 92
the doctor? (n:188) No 15 8
Would you prefer the cheaper one among the drugs No 104 559
with the same effect? (n:186) Yes 82 44,1
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DISCUSSION

The size of the world pharmaceutical industry was 1 tril-
lion 300 billion dollars in 2019, it is expected to grow by
4.5% on average in the 2020-2023 period and exceed
the level of 1.5 trillion dollars. The largest market in the
world pharmaceutical industry is the United States of
America (USA). While 65.2% of the new drugs produced in
the 2013-2018 period were sold in the US market, 17.7%
were sold in the European markets consisting of Germany,
France, Italy, Spain and the United Kingdom. In Turkey, it
is stated that the market size has reached the level of 29.5
billion TL as of September 2019 (14). In a report evaluating
the pharmaceutical industry, when the number of units of
box sold in Turkey is considered, it is reported that 1.7 bil-
lion boxes are sold and antibiotics are the most sold drug
group on a box basis (14).

Irrational use of antibiotics with excessive antibiotic con-
sumptionisregional and also a worldwide health problem.
A significant regional variation (east versus west Anatolia)
for the antibiotic use for the was reported (11). Although
Yozgat is located at the central Anatolia, very few (1.6%)
of the participants in our study prefered to use antibiotics
without consulting a physician (Figure 1). A possible exp-
lanation for this value may be the educational status of
the participants which require further investigations.

Analgesic drug use without consulting a physician was
found high in our study which was also reported in previ-
ous studies (15-18). It is known that non-steroidal anti-inf-
lammatory drugs (NSAID) cause bone marrow depression
and serious gastrointestinal side effects, especially cause
antihypertensive drug interactions, and aspirin can cause
Reye’s syndrome in children. The irrational use of analge-
sics without the advice of a physician will augment the
NSAID related adverse drug reactions.

High RDU levels are reported in women, in high education
and high income groups (Table 2) which are also reported
by previous studies (13,19). These results show that as the
socio-cultural, educational and income levels increase, an
improvement of the RDU behaviour is expected.

The rate of consulting a physician for diseases and drugs
in our study is 91.5%. The value of our study is higher
than the same parameters of a study performed in Firat
University (69.2%) in 2016 and in Mugla University (58.9%)
in 2005 (7,20). They represent west (Mugla) and east
(Firat, Elazig) and Yozgat is just in between these regions.
All the three studies were conducted in the university

environments with similar population characteristics. A
possible explanation of these different values may be re-
lated to time (2005, 2016 and 2021). The role of the time
suggests the role of access to the information sources via
internet and information technologies. One of the results
of our study is a significant value of internet (23.7%) (Table
3) suggesting the growing role of internet on the RDU
related information. It is possible to say that one of the
striking outcomes of our study is the role and impact of
internet on the RDU.

CONCLUSION

To our surprise, irrational antibiotic use was very low in
our study. Yozgat is a central Anatolian province and dif-
ferent values of RDU were not related to the regional dif-
ferences but income and educational factors were much
more prominent. Gender specific difference on RDU with
higher awareness of women is important and also the
role of internet and information technologies were surpri-
singly playing important role on the RDU which may have
much more impact in the future.
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Effects of Vitamin C
Supplementation on the Metabolic
Abnormalities Associated with
Diabetes Mellitus
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Faculty of Health Sciences, ABSTRACT

g(e)ruath::Ii:; of Nutition and Dietetics Itis known that exogenous antioxidant supplementation may be beneficial against micro and macrovascular
! 7 complications of diabetes. This study aimed to investigate the effect of vitamin C supplementation on

*Ankara University Faculty of Health insulin secretion, hyperlipidemia, oxidative stress and paraoxonase-1 enzyme (PON1) activity which are

Sciences, Department of Nutrition and impaired due to chronic hyperglycemia in diabetic rats. For this purpose, twenty-four Wistar albino rats

Dietetics, Ankara, Turkey were divided into 3 groups as group C, DC and DCC. The rats in DC and DCC groups were induced diabetes

by single dose streptozotocin injection (45 mg/kg). C and DC groups fed with standard rat diet (vitamin C
free), DCC group fed with experimental diet supplemented with vitamin Cat a dose of 200 mg/kg. According
to the findings, rats in group C consumed less feed and water compared to diabetic rats during 8-weeks
experimental period (p<0.001). In addition, total cholesterol and triglyceride levels of group C were lower
than diabetic groups while PON1 activity and insulin values were higher (p<0.05). On the other hand, there
were no significant differences between DC and DCC groups in terms of insulin, triglyceride, HDL, LDL and
Taha Gakmen ULGER total cholesterol levels but TAS and PON1 activity levels of group DCC were significantly higher than group
DC (p<0.05). As a conclusion, vitamin C supplementation may be helpful in increasing PON1 activity and

Funda Pinar CAKIROGLU antioxidant capacity in the presence of diabetes.
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CVitamini Desteginin Diabetes Mellitus ile iliskili Metabolik Anormallikler Uzerindeki Etkileri
OZET

Eksojen antioksidan takviyesinin, diyabetin mikro ve makrovaskiiler komplikasyonlarina karsi faydal
olabilecegi bilinmektedir. Bu calismada C vitamini desteginin, diyabetik ratlarda, kronik hiperglisemiye
bagh olarak bozulan insiilin sekresyonu, hiperlipidemi, oksidatif stres ve paraoksonaz-1 enzim (PON1)
aktivitesi iizerine etkilerinin arastinlmasi amaclanmistir. Bu amacla, yirmi dort adet Wistar albino cinsi
rat C, DC ve DCC gruplar olarak 3 gruba ayrildi. DC ve DCC grubundaki ratlarda, tek doz streptozotosin
enjeksiyonu ile diyabet olusturuldu (45 mg/kg). C ve DC grubundaki ratlar standart rat yemi (C vitamini
icermeyen) ile beslenirken, DCC grubundaki ratlar 200 mg/kg dozunda C vitamini ile desteklenmis deneysel
yemle beslendi. Elde edilen bulgulara gore, C grubundaki ratlarin sekiz haftalik deney siiresinin sonunda
diyabetik ratlara gore daha az yem ve su tiikettigi goriildii (p <0,001). Bunun yani sira C grubundaki ratlarin
toplam kolesterol ve trigliserid diizeylerinin diyabetik gruplara gore daha diisiik, PON1 aktivite ve insiilin
degerlerinin ise daha yiiksek oldugu saptandi (p <0,05). Bir diger yandan, DC ve DCC gruplan arasinda
toplam kolesterol, trigliserid, HDL kolesterol, LDL kolesterol ve insiilin diizeyleri agisindan anlamh farklilik
gozlenmese de, DCC grubunun TAS ve PON1 aktivite diizeylerinin DC grubuna gore anlamli olarak daha
yiiksek oldugu belirlendi (p <0,05). Sonug olarak, diyabet varliginda, C vitamini takviyesi PON1 aktivite
diizeyini ve antioksidan kapasiteyi artirmada etkili olabilir.
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Diabetes Mellitus and Vitamin C

iabetes Mellitus (DM) is a group of metabolic di-
Dseases that are characterized by hyperglycemia.

The generation of reactive oxygen species (ROS)
increases in DM due to chronic hyperglycemia and inc-
reased ROS levels have a crucial role in the pathogenesis
of diabetes related complications. The ROS production
can be controlled by nonenzymatic and enzymatic anti-
oxidants in healthy people. However, endogenous antio-
xidants can not downregulate the production of ROS in
diabetic people (1). Therefore, routine antioxidant sup-
port in diabetic people is a matter of debate. Antioxidant
supplementation to diabetic people is more discussed in
these days due to the COVID-19 pandemic process. High
fasting blood glucose level (>7.00 mmol/L) is a strong and
independent predictor of COVID-19-related poor outco-
mes (2) and 28-day mortality (3). On the other hand, it is
currently being discussed that intravenous high-dose vi-
tamin C supplementation may be beneficial in the early
stages of COVID-19. Vitamin C supplementation may imp-
rove alveolar fluid clearance, regeneration of antioxidant
molecules such as a-tocopherol, urea, glutathione and
[3-carotene and epithelial cell functions in diabetic pati-
ents (4), and may be beneficial in protecting against a va-
riety of diseases including COVID-19.

Although the effects of vitamin C on regulating fasting
glucose levels (4), decreasing HbA1c levels (5) and imp-
roving insulin sensitivity (6) has been reported, the results
differ and the mechanism of action is not fully elucidated.
But in the presence of DM, it is stated that ascorbic acid
(reduced form of vitamin C) is required to optimize insu-
lin secretion function of islet cells due to impaired insu-
lin secretion and ascorbate cycle (7). It is also noted that
vitamin C is an important antioxidant for the protection
of pancreatic beta cells against glucose toxicity (8). In
addition, Kaneto et al. (1999) determined that 3 cells of
diabetic mice supplemented with antioxidants were lar-
ger than those whom were not and it was concluded that
antioxidants such as vitamin C prevent apoptosis without
affecting the proliferation of beta cells.

Itis a well-known fact that the risk of coronary heart dise-
ase increases and the lipid profile deteriorates in DM. The
protective roles of vitamin C against these problems no-
ted in the literature (9). Additionally vitamin C deficiency
can lead to the deterioration of the transport of long-chain
fatty acids to the mitochondria and so increased triglyce-
ride synthesis in diabetic patients (10). Considering evi-
dences of lower vitamin C levels in diabetic people than in
healthy people (11), and association between low vitamin
Clevels and increased risk of coronary heart disease (12),

meeting the daily requirement of vitamin C may be pro-
tective against these complications arising from DM. The
aims of this study were to investigate the effects of vita-
min C supplementation on lipid profile, insulin secretion,
and oxidative stress in diabetic rats.

MATERIALS and METHODS

Animals and Experimental Induction of Diabetes

The study started after the ethical approval (Ankara
University Animal Experiments Local Ethics Committee
(Meeting No. 2017-3, Decision No. 2017-3-21). Three
months old 24 male Wistar albino rats with an average
body weight of 304.75 £ 9.35 g (obtained from the Ankara
University Animal Research Laboratory, Ankara/Turkey)
were used in the study. The rats were housed in the poly-
carbonate cages in a room with a 12 h day-night cycle,
relative humidity at 21 °C and treated according to the
“Guide for the Care and Use of Laboratory Animals”. Rats
were randomly divided into 3 groups (C, DC, DCC) as 8 rats
in each group and then diabetes was induced in 2 groups
(DC, DCCQ) by a single intraperitoneal injection of strepto-
zotocin (Sigma-Aldrich, USA / 45 mg/kg in 0.5 mL of 0.01
M sodium citrate buffer, pH: 4.5). Rats with fasting blood
glucose levels above 250 mg/dL at 7 days after strepto-
zotocin injection were used as the diabetic animals (gro-
up DC and DCC). Then, during the 8 weeks experiment
period, C and DC groups were fed with standard rat diet
(vitamin C free), the DCC group was fed with experimen-
tal diet. Standard rat diet prepared according to National
Research Council (NRC) standards. Vitamin C was added
to standard rat diet with a dose of 200 mg/kg to prepare
experimental diet.

Collection of Blood Samples and Serum Biochemical Assays

The rats were anaesthetized using Ketamine HCl (70 mg/
kg) and Xylazine (10 mg/kg) and blood samples were col-
lected via cardiac puncture after overnight fasting at the
end of the experimental period. After the centrifugation
of blood samples (3500 rpm for 10 min) serum was sto-
red at —80 °C prior to analysis. The serum samples were
analyzed for determination of triglyceride (TG), total cho-
lesterol (TC), low density lipoprotein cholesterol (LDL-C),
high density lipoprotein cholesterol (HDL-C), insulin, total
oxidant status (TOS), total antioxidant status (TAS), parao-
xonase 1 activity (PON1) by using a commercial kit.

Calculation of OSI
The OSI was defined as the ratio of the TOS level to TAS
level. The mmol value of TAS level was converted to pmol
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value as in the TOS level and calculated according to the
following formula.

TOS, pmol H,0, Eq/L
TAS, mmol Trolox Eq/L X 10

OSl=

Statistical Analysis

All data are expressed as mean = SEM. The parameters
were statistically analyzed by one way analysis of variance
(ANOVA) with Tukey post hoc test. Statistical significance
was considered at p<0.05.

RESULTS

Feed and Water Consumption, Body Weight

Induction of diabetes resulted in significant increases in
the feed and water consumption (Table 1). Ultimate body
weight of diabetic groups were also significantly lower
than the control group (p<0.001). No significant differen-
ce was observed between diabetic groups in terms of ulti-
mate body weight, average feed and water consumption
(p>0.05).

Plasma Lipids

Our results show that total cholesterol and triglyceride le-
vels of DCand DCC groups were higher than group C (total
cholesterol: p<0.001, p=0.008 for DC and DCC groups, res-
pectively; triglyceride: p<0.001 for both groups) but there
was no significant difference between the groups in terms
of HDL levels (p>0.05). In addition, the mean LDL-C level
of the group DC was significantly higher than the group C
(p=0.004), but no significant difference was found betwe-
en the group DCC and the other groups (p>0.05) (Table 2).

Insulin, Paraoxonasel Activity, Total Antioxidant Status
(TAS), Total Oxidant Status (TOS) and Oxidative Stress Index
(OSl)

The mean insulin, TAS, PONT activity levels were signifi-
cantly lower (p<0.001) and TOS, OSI values were signifi-
cantly higher (p=0.002, p<0.001, respectively) in the gro-
up DC compared to the group C. No significant difference
was found between the DCC and other groups in terms
of TOS and OSlI values, whereas the mean TAS and PON1
activity values of group DCC were significantly higher
than the group DC (p=0.05, p=0.044, respectively). In ad-
dition, the mean insulin and PONT1 activity levels of group
DCC were significantly lower than the group C (p=0.001,
p=0.043) (Table 3).

Table 1. Groups' live body weights at the beginning and end of

the experiment, and their mean feed and water consumption
during the study period (mean + SEM, n=8).

C DC DCC
AFI (g/day) 17.9+0.4 22.0+0.6* 22.0+0.6*
AWI (mL/day) 41.4+2.1 86+5.1%" 84+52"
IBW (g) 299.7+3.3 303.5+2.7 310.6+3.2
UBW (g) 351.6+3.2 229.9+3.8" 232.6+3.6"

AFl; average food intake, AWI; average water intake, IBW; initial body
weight, UBW; ultimate body weight. @ Significantly different from group
C. @(p<0.001).

Table 2. Groups’ mean TC, TG, HDL-C and LDL-C values (mg/dL) at

the end of the experiment (mean + SEM, n=8).

C DC DCC
TC 78.9+4.2 122.5+7.32" 114.1+8.32
TG 78.4+5.4 198.4+13.12" 174.4£14.3>"
HDL-C 33.2+2.9 249+2.1 29.5+3.1
LDL-C 37.7+3.2 56.4+4.02 50+3.6
aSignificantly different from group C. 9(p<0.05), @ (p<0.001).

Table 3. Groups’ mean insulin (pg/mL), TAS (mmol/L), TOS

(umol/L), PON1 activity (U/L) and OSl levels (AU) at the end of the
experiment (mean + SEM, n=8).

C DC DCC
Insulin 198.2+5.4 137.6+5.92" 140.2+6.62"
TAS 1.66+0.09 1.07+0.07%" 1.38+0.07°
TOS 5.53+0.62 10.73+£0.962 8.77+1
PON1 14.3+1.3 4.7+0.52" 9.5+12b
osl 0.33+0.03 1.07+0.17%" 0.67+0.11
aSignificantly different from group C. ®Significantly different from group
DC. * (p<0.05), @* (p<0.001).

DISCUSSION

Feed and Water Consumption, Weight Loss

Polyphagia and polydipsia are among the most important
signs and symptoms of DM. In the presence of diabetes
elevated rate of gluconeogenesis and lipolysis in order to
meet the energy needed by cells causes weight loss. In
addition, loss of energy due to glucose excretion in urine
is the other cause of weight loss. The results show that vi-
tamin C can not adequately protect the live weight of di-
abetic rats against proteolytic and lipolytic effects of DM.
In various studies in the literature, weight loss was noted
in STZ-induced diabetic rats (13,14) and the findings ob-
tained in this study are consistent with the literature data.
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Insulin and Lipid Profile

Increased serum total cholesterol, LDL cholesterol and
triglyceride levels in diabetes are caused by changes in
lipoprotein lipase and hepatic lipase activities due to in-
sulin deficiency or insensitivity. Besides hypercholestero-
lemia and hypertriglyceridemia, other characteristics of
diabetic dyslipidemia is decrease in HDL-C concentration.
The findings of the changes in plasma total cholesterol,
triglyceride and LDL cholesterol levels of the group DC
are consistent with similar studies in the literature (15,16).
Decreased lipoprotein lipase and hepatic triglyceride li-
pase activities resulting from decreased insulin level are
thought to be responsible for this condition.

Findings about the effects of vitamin C on insulin secreti-
on, insulin resistance and diabetic dyslipidemia are incon-
sistent. In a study conducted with 84 individuals with type
2 diabetes, it was reported that vitamin C intake (1000 mg)
for 6 weeks significantly decreased FBG, triglyceride and
LDL levels, while there was no statistically significant ef-
fect on total cholesterol, HDL and insulin levels (17). With
the intake of 500 mg vitamin C for 3 months, HDL choles-
terol levels significantly increased but no significant chan-
ges were observed in triglyceride, total cholesterol, LDL
cholesterol and FBG values in type 2 diabetic individuals
(18). In a similar study, supplementing type 2 diabetic in-
dividuals with the same dose of vitamin C for the same
time period has no significant effect on the levels of FBG,
HDL and triglycerides, while LDL cholesterol and total
cholesterol levels significantly decreased (19). In an anot-
her study it was reported that diabetic rats supplemented
with vitamin C intragastrically (60 mg/kg) had higher HDL
levels than diabetic rats without vitamin C supplementa-
tion and there was no significant difference in FBG, total
cholesterol, triglyceride, VLDL and LDL levels between the
groups (20). According to findings of this study, vitamin C
supplementation at a dose of 200 mg/kg (rat bait) has no
statistically effect on insulin, LDL cholesterol, total choles-
terol and HDL cholesterol and these results are consistent
with the results obtained by Uslu (2013). It is thought that
contradictions between the findings in literature data are
result from differences in methodology (application tecni-
que, duration, dose etc.) of studies.

Oxidative Stress

The production of reactive oxidant species (ROS), which
causes oxidative damage due to long-term hyperglycemia
in diabetes, increases and the oxidative balance deteriora-
tes in favor of oxidants. Different methods have been used
to evaluate oxidative stress and antioxidant capacity in di-
abetes. In various studies, malondialdehyde (MDA) levels

were observed as indicators of lipid peroxidation and it
was noted that MDA levels increased in diabetic rats. On
the other hand, antioxidant capacity was evaluated with
superoxide dismutase (SOD), glutathione (GSH) and ca-
talase (CAT) levels in the same studies and it was stated
that these parameters decreased in diabetic rats (15,21).
In the evaluation of oxidative stress and antioxidant status
in recent years, TOS and TAS levels are measured instead
of these parameters. In addition, the measurement of TAS
level may give more valuable information than the indivi-
dual measurement of aforementioned antioxidants. In the
studies conducted in this context, it was observed that
TOS levels increased and TAS levels decreased in the pre-
sence of diabetes, and the results obtained in this study
were consistent (22).

In various studies it has been reported that vitamin C has
potent effectiveness in increasing GSH and plasma antio-
xidant capacity and decreasing lipid peroxidation (23,24).
Contrary to these results, it was concluded that vitamin C
had no effect on TAS and TOS levels in diabetic rats (20).
According to the results of similar studies effects of vi-
tamin C on oxidative stress may vary depending on the
differences of vitamin C adminastiration (duration, dose,
application way). As a result, according to the data in the
literature and the results obtained from this study, it is
possible to suggest that vitamin C may be protective aga-
inst impaired oxidant-antioxidant balance in the presence
of diabetes.

PONT1 Activity

Paraoxonase 1 (PON1) is an antioxidizing enzyme that
protects HDL and LDL against oxidation with contributing
to the hydrolysis of lipid peroxides into oxidized lipopro-
teins and PON1 activity levels may change depending on
many environmental and genetic factors. The main fac-
tor is oxidative stress which downregulates serum PON1
expression due to the changes in the redox status. There
are many studies about the association of PON1 enzyme
activity with diabetes, and the majority of these studies
have reported that PON1 enzyme activity is lower in di-
abetic subjects than in healthy subjects (25,26). Tartan et
al. (2007) also reported that patients with a shorter dura-
tion of diabetes had higher PON1 activity than patients
with a longer duration of diabetes (27). When the results
were compared with similar studies in the literature, it was
concluded that PONT1 activity levels in normal rats were
significantly higher than in diabetic rats and these results
were consistent with the results obtained in the study.
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Vitamin C has been found to be effective in increasing
PONT1 activity levels. Jarvik et al. (2002) reported that
PON1 activity was increased by the administration of
vitamin C in combination with vitamin E (28). In a study
conducted by Ferretti et al. (2008), after supplementing
with vitamin C (500 mg/3 times a week) to hemodialysis
patients for 6 months, the mean value of PON1 activity
was found significantly higher and lipid hydroperoxide
level was significantly lower in the vitamin C supplemen-
ted group (29). According to the results obtained from the
study, the increase in Paraoxonase enzyme activity was
observed with vitamin C supplementation and the results
were consistent with the literature.

CONCLUSION

Exogenous antioxidant support in diabetes has a crucial
role in preventing the complications related to the dise-
ase. Vitamin C supplementation increased the antioxi-
dant capacity in diabetic rats. In addition, PON1 activity
which has antioxidant and antiatherogenic activity also
increased with vitamin C supplementation. Meeting the
daily requirement of vitamin C of diabetic individuals can
be effective in improving the prognosis of the disease.
Researches which aims to investigate hypoglycemic and
hypolipidemic activity of vitamin C with different techni-
ques and methodologies may be useful.
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Evaluation of Hyperemesis Severity of Pregnancy According to Their Nutrition

uring pregnancy, biological, physiological, and

spiritual changes are experienced. These chan-

ges are arranged to prepare pregnant women
for motherhood and birth starting from the first weeks of
pregnancy (1,2). In addition, gestational diabetes, hyper-
tension, thyroid, cardiovascular diseases, lipid disorders,
and emesis are pathological conditions during pregnancy.
Therefore, effective treatment of all diseases during preg-
nancy is crucial for maternal and infant health (3).

Emesis is a vital complaint that affects the daily life of wo-
men during pregnancy and reduces their quality of life. In
the early pregnancy period, 50-90% of pregnant women
may face the problem of emesis (4).

Hyperemesis Gravidarum (HG) is a more severe form of
nausea and vomiting during pregnancy. HG is a clinical
picture that can progress with severe nausea, vomiting,
dehydration, ketosis, electrolyte, acid-base imbalance,
and sometimes hepatic and renal failure. Although the in-
cidence of HG varies from society to society, it is generally
accepted to be around 0.5-1% (5,6).

Suppose the symptoms are not controlled in hyperemesis
pregnant women with significant weight loss, electrolyte,
and metabolic disorders. In that case, fetal death may oc-
cur by causing low birth weight, growth retardation, risk
of preterm birth, fetal anomalies, and even maternal mal-
nutrition (7).

Emesis seen during pregnancy can lead to loss of workfor-
ce, the need for hospitalization, and high costs in the he-
alth economy by causing the quality of life impairment in
women. For these reasons, it is essential to diagnose and
treat emesis on time in pregnant women (6).

The research was planned and carried out as a descriptive
study in order to evaluate the relationship between nut-
rition and health status of pregnant women according to
the severity of emesis in volunteer pregnant women who
applied to the Nutrition-Diet and Obstetrics Polyclinicin a
private health institution.

MATERIALS AND METHODS

Participants Selection

This cross-sectional and descriptive study was carried out
at Acibadem Healthcare Group International Hospital,
Nutrition-Diet and Gynecology Polyclinic in Istanbul bet-
ween September 2013 and June 2014. A hundred (100)
pregnant women between the ages of 18-40 and at 5-15

weeks of gestation and who agreed to participate in the
study were included.

Data Collection

In order to determine the health status, nutritional habits,
food consumption status, and severity of emesis of the
pregnant individuals included in the study, a questionnai-
re was applied with the investigation method. In addition,
guestionnaires were conducted by face-to-face interview
method. This applied questionnaire consists of the follo-
wing sections developed by the researcher.

Participants’ demographic data (age, gender), anthropo-
metric measurements (height, weight), body mass index
(BMI), education status, job, presence of health insurance,
presence and frequency of gestational emesis, number of
pregnancies, age at first pregnancy, frequency of feeding,
the distribution of food consumed, information about
pregnancy (pre-pregnancy weight, gestational week) and
history of hospitalization due to emesis were questioned.

BMI was calculated based on height and pre-pregnancy
weight. BMI: bodyweight / /height) was calculated with
the formula. According to WHO criteria, individuals parti-
cipating in the study, pre-pregnancy obesity are grouped
according to body weight (8).

Pregnancy Unique Quantification of Emesis and Nausea
Test (PUQE)

The PUQE test was used to determine the severity of ges-
tational abortion (9). Pregnant women are questioned
about the presence of nausea or stomach discomfort in
the last 12 hours, whether the vomiting is observed, how
many times they have vomited if there is vomiting and the
presence of nausea or retching without vomiting. Scoring
is done based on the answers to these questions. It was
classified as ‘mild emesis’ in pregnant women with a sco-
re between 3-6, ‘moderate emesis’ with a score between
7-12, and ‘severe emesis’ in pregnant women with a score
between 13-15. In the last part of the questionnaire, the
pregnant women's abortion status and their views on this
subject, their effects on their psychological status, and so-
cial life were questioned.

Evaluation of Food Consumption

The participants’ one-day food consumption and food
consumption frequency were questioned and evalu-
ated with the “Re-call method” Energy and nutrients
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evaluation was made in the Nutrition Information System
(BEBIS) program (10). The intake of macronutrients such
as energy, carbohydrates, protein, fat, and micronutrients
such as vitamins and minerals related to the food con-
sumption of the individuals were determined.

Ethics Committee Approval

The study was presented to Hali¢ University Clinical
Research Ethics Committee and approved by the et-
hics committee (18/07/2017-32). Permission was obta-
ined from the Chief Physician of Acibadem University
International Hospital. Written informed consent with
the Declaration of Helsinki was obtained from study
participants.

Statistical Analysis

In the analysis of the data, the mean and standard devi-
ation, minimum and maximum values of the features;
Frequency, and percentage values were used to define
categorical variables. One Way ANOVA test statistic was
used to compare the means of more than two indepen-
dent groups. If a difference was detected with ANOVA,
it was evaluated with Tukey statistics as a Post-Hoc test.
Chi-square test statistics were used to evaluate the relati-
onship between categorical variables. The statistical signi-
ficance level of the data was taken as p<0.05. In the eva-
luation of the data, www.e-picos.com New York software
and MedCalc statistical package program were used.

RESULTS

The study was conducted on 100 pregnant participants
between 18 and 40 between September 2017 and June
2018. It shows the distribution of the participants accor-
ding to general characteristics (table 1).

The mean age of the pregnant women was 29.66+5.47 (18-
40) years. The mean height of the pregnant women was
163.63+5.22 cm. The gestational week ranged from 5 to
15 weeks, and the mean gestational week was 9.86+2.65.
Before pregnancy, the mean weight of the pregnant wo-
men was 61.38+10.87 kg, and the current mean weight
was 61.370+10.69 kg. When the BMI distribution was exa-
mined, 12% of the pregnant women were underweight,
65% were standard, 17% were slightly overweight, and
6% were obese. Considering the educational status, half
of the pregnant women (50%) were university gradua-
tes. When their employment status was evaluated, it was
determined that 46% of the pregnant women were not

working, and 54% were working. When the distribution of
pregnant women according to the severity of emesis was
examined, it was found that 30% had mild, 37% had mo-
derate, and 33% had severe emesis (table 1). There was a
statistically significant difference between the severity of
emesis according to the functional status of the pregnant
women. The rate of severe emesis severity of unemplo-
yed, pregnant women (47.8%) was statistically signifi-
cantly higher than that of employed pregnant women
(20.4%) (p=0.001). When the pre-pregnancy BMI values of
the pregnant women were compared with the severity of
emesis, there was no statistically significant relationship
between the severity of emesis according to the BMl value
(p>0.05) (table 2).

Table 1. Distribution of Pregnants by General Characteristics

Min-Max | MeantSD
Age (year) 18-40 29,66+5,47
Height (cm) 153-180 | 163,63+5,22
Gestational week 5-15 9,86+2,65
Bodyweight before pregnancy (kg) 45-104 | 61,38+10,87
Bodyweight during pregnancy (kg) 46-102 | 61,370+10,69
N=100 Features n %
Weak 12 12
Normal 65 65
BMI
Lightweight 17 17
Obese 6 6
llliterate 1 1
Primary school 15 15
Educational  I'y ;1116 School 9 9
status
High school 25 25
University 50 50
Housgwﬁe (Not 6 6
Working status | Working)
Working 54 54
Light 30 30
Emesis status | Middle 37 37
Heavy 33 33
18 years and under 5 5
First gestational | 19-25 years 32 32
age 26-30 years 36 36
30 years and older 27 27
2
Number 3 6 6
21 21
of Meals 4
25 25
Consumed 5
19 19
6
SD: standard deviation, BMI: body mass index, cm: centimeter, kg: kilogram
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Table 2. Evaluation of the Severity of Emesis Sccording to the Behavior and Lifestyle of Pregnant Women

Emesis
N=100 Light Medium Heavy p-value
n % n % n %
lovs it 16 348 8 174 22 47,8
Working Status Working) 0,001
Working 14 259 29 53,7 11 20,4
Weak 7 58,3 1 8,3 4 333
Normal 15 23,1 29 44,6 21 32,3
BMI 0,149
Lightweight 5 29,4 6 35,3 6 35,3
Obese 3 50 1 16,7 2 333
1 12 26,1 24 52,2 10 21,7
How many pregnancies have 2 11 333 10 30,3 12 364 0011
you had? 3 7 46,7 2 133 6 40 '
>4 - - 1 16,7 5 83,3
Is your current pregnancy Yes 21 30,9 26 38,3 21 30,9 0,506
planned? No 9 28,1 1 34,4 12 37,5 ’
Yes 11 36,7 19 51,4 26 78,8
Meal skipping status 0,003
No 19 63,3 18 48,6 7 21,2
Did the emesis problem Yes 1 9,1 2 18,2 8 72,7
require you to be 0,012
hospitalized? No 29 326 35 39,3 25 28,1
Have you been referred to a Yes 1 77 5 38,5 7 53,8 0.108
dietitian because of emesis? No 29 33,3 32 36,8 26 29,9 !
BMI: body mass index, Chi-Square test, p<0.05

When the severity of vomiting was compared with the
number of pregnancies, there was a statistically signifi-
cant relationship between the severity of vomiting and
the number of pregnancies (p<0.05) (table 2). Therefore,
it was determined that as the number of pregnancies inc-
reased, the severity of abortion also increased. However,
there was no statistically significant relationship between
the currently planned pregnancy status and the severity
of emesis (p>0.05). While the incidence of ‘severe’ eme-
sis was 83.3% in women with four or more pregnancies,
moderate emesis was 52.2% in those with their first preg-
nancy (table 2).

When skipping meals of pregnant women were compa-
red according to emesis severity, a statistically significant
relationship was found between emesis severity and meal
skipping (p<0.01). Furthermore, it was determined that
the rate of skipping meals increased as the severity of
emesis increased.

A statistically significant correlation was found between
the severity of emesis of pregnant women according to
hospitalization status due to emesis (p<0.05). The inciden-
ce of severe emesis in pregnant women hospitalized for
emesis was significantly higher than those who were not
hospitalized. There was no statistically significant relati-
onship between the severity of vomiting and referral to a
dietitian after vomiting (p>0.05) (table 2).

When the severity of emesis and the number of nutri-
ents consumed by the pregnant women for a day were
compared, there was a statistically significant relationship
between the daily energy intake averages of the pregnant
women according to the severity of emesis (p<0.05).

The mean daily energy intake of the cases with severe
emesis severity was significantly lower than those with
mild emesis severity. There was a statistically significant
correlation between the daily protein averages of the
pregnant women according to the severity of emesis. The
mean daily protein intake of the cases with severe emesis
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severity was significantly lower than those with mildeme- ~ The mean daily fat intake rate of cases with moderate
sis severity (p<0.05). There was a statistically significant ~ emesis severity was significantly higher in pregnant wo-
relationship between pregnant women’s mean daily fat  men with severe emesis severity (p<0.01). According to
intake according to the severity of emesis (p<0.05). The  the severity of emesis, there was a statistically significant
mean daily fat intake of the cases with moderate emesis  relationship between the daily carbohydrate ratios of the
severity was significantly higher than those with severe ~ pregnant women (p<0.05). The mean daily carbohydrate
emesis severity (p<0.05). In addition, according to the se- intake rate of the cases with moderate emesis severity
verity of emesis, there was a statistically significant diffe-  was significantly higher than those with severe emesis se-
rence between the daily energy averages of the pregnant  verity (p=0.02) (table 3).

women (p<0.01).

Table 3. Evaluation of Daily Consumed Food Items According to Emesis Severity

Emesis Severity
Light Medium Heavy p-value
MeanxSD MeanxSD MeanxSD

Energy (kcal) 1240,3+186,59 1219,31+201,38 1105,29+269,24 0,036*
Protein (g) 62,14+12,45 64,8+16,22 55,24+14,93 0,027*
Protein (%) 20,57+4,58 21,57+4,11 20,34+3,71 0,424*
Fat (g) 42,87£14,4 45,23+£12,33 35,84+12,67 0,012*
0il (%) 30,2+6,86 32,84+6,33 27,5%5,76 0,003*
Carbs (g) 149,42+33,63 135,45+26,08 140,78+28,94 0,159*
Carbs (%) 49,3+7,71 46,35+7,42 51,09+6,34 0,024*
Water (g) 1075,17+275,05 1103,25+257,66 1012,64+300,08 0,393*
Phosphorus (mg) 1170,19+273,73 1191,05+308,73 1164,72+249,27 0,918*
Fiber (g) 20,78+4,91 21,21+5,28 (21,03) 18,95+5,22 (18,44) 0,205**
Polyunsaturated (g) 9,13+3,43 (8,53) 9,07+3,73 6,74+2,64 0,172*
Cholesterol (mg) 164,54+109,46 (114,6) 191,47+£104,59 (224,8) 127,75+117,21 (78,9) 0,041**
Vit. A (ng) 1333,25+416,56 1494,97+533,98 1110+£564,18 0,01*
Carotene (mg) 4,97+1,4 5,35+2,04 4,16x2,25 0,032*
Vit.E (mg) 11,04+£3,46 11,16x3,4 8,85+3,11 0,008*
Vit. B1 (mg) 0,79+0,17 0,83+0,18 0,73+0,16 0,041*
Vit. B2 (mg) 1,4+0,34 1,41+0,4 1,39+0,32 0,959*
Vit. B6 (mg) 1,13+0,23 1,18+0,26 1,08+0,27 0,239*
Total folic acid (ng) 235,35+57,6 259,42+59,26 237,02+56,2 0,159*
Vit. C (mg) 116,87+46,2 129,7+53,31 107,82+43,27 0,170*
Sodium (mg) 2705,56+706,85 2516,96+636,66 2544,89+547,38 0,442*
Potassium (mg) 2255,62+472,44 2378,36+583,88 2153,56+527,32 0,221*
Calcium (mg) 851,16+242,6 852,01£292,85 911,97+204,35 0,539*
Magnesium (mg) 224,74+62,52 240,25+55,47 209,32+61,76 0,105*
Iron (mg) 9,0+1,9 9,21£1,9 7,872,111 0,014*
Zinc (mg) 9,3%£2,35 9,02+2,19 8,13+2,02 0,092*
Lactose (g) 9,54+6,08 (8,5) 10,55+6,63 (10,43) 9,94+5,87 (8,19) 0,836**
Starch (g) 87,29+29,16 70,88+22,45 82,19+22,16 0,022*
Galactose (g) 2,25+0,95 (2,32) 1,96+1,09 (2,05) 2,41£1,21 (2,16) 0,379**
Vit. B12 (ng) 5,05+1,95 5,02+2,04 4,47+2,32 0,462*
SD: standard deviation, kcal: kilocalories, g: gram, mg: milligram, ug: microgram, Vit: vitamin, *Oneway ANOVA test, **Kruskal Wallis test, p<0,05.
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There was a statistically significant relationship between
the mean amount of vitamin A taken by the pregnant wo-
men according to the severity of emesis. The mean daily
Vitamin A intake of pregnant women with moderate eme-
sis severity was statistically significantly higher than those
with severe emesis severity (p<0.01). There was a statisti-
cally significant difference between the mean daily intake
of Vitamin E according to the severity of emesis (p<0.01).
The mean daily Vitamin E intake of the pregnant women
with mild emesis and the cases with moderate emesis
severity was significantly higher than those with severe
emesis severity. There was a statistically significant diffe-
rence between the mean daily intake of Vitamin B1 accor-
ding to the severity of emesis (p<0.05). Daily Vitamin B1
means of pregnant women with moderate emesis seve-
rity was significantly higher than those with severe eme-
sis severity (p<0.05). According to the severity of emesis,
there was a statistically significant relationship between
the daily iron mineral averages of the pregnant women.
The mean daily iron intake of cases with moderate emesis
severity was significantly higher than those with severe
emesis severity (table 3).

DISCUSSION

Nausea and vomiting, an essential determinant of preg-
nancy, turns into a significant health problem as its fre-
quency and severity increase. Mild emesis complaints are
present in 50-70% of pregnant women in the first months
of pregnancy. It typically starts at 4 to 8 weeks of preg-
nancy and lasts until 14 to 16 weeks. Since the clinical pic-
ture usually occurs in the morning, it is also called ‘mor-
ning sickness’ (4).

BMI values of 65% of the pregnant women between the
ages of 18 and 40 who participated in the study were
between 18.5-25. Thus, most of the pregnant women
participating in the study had normal BMI. Irge et al. si-
milarly, it was found that 68.3% of the pregnant women
had typical BMI values (11). Women who gain weight wit-
hin the recommended limits during pregnancy have the
healthiest pregnancy outcomes regarding maternal and
fetal conditions (low birth weight, macrosomia, sponta-
neous preterm birth rates, cesarean delivery, maternal
postpartum obesity) (12). In our study, the BMI value, an
important parameter, and the severity of abortion were
compared, and no statistically significant result was found
(p>0.05). However, Sucu et al. found that the mean weight
and body mass index of patients with severe acupuncture
severity were significantly lower than those with mild acu-
puncture severity (13).

Tas etal., in the study, were conducted to evaluate the nut-
ritional status of pregnant women; it was determined that
the majority of the participants (82.3%) were housewives
(12). When we evaluated whether there is a relationship
between the active status of pregnant women and the
severity of emesis in our study, the severity of emesis in
housewives was found to be statistically higher than that
of working pregnant women (p<0.01). This can be expla-
ined by the increase in occupations with working life and
the inability of pregnant women to listen to themselves
enough to experience severe nausea and vomiting. On
the other hand, in Ozdil et al., no significant relationship
was found between pregnant women with and without
hyperemesis, employment status, education level, and in-
come level (14).

In our study, the majority of pregnant women (68%) with
a first gestational age of 19-30. It is known that the first
gestational age is essential for a healthy pregnancy and
healthy birth. Pregnancy at a very early age and in advan-
ced ages may increase the risk of some abnormal conditi-
ons (9). Shallow et al. found in their study that the frequ-
ency of emesis was higher in early-age pregnancies (15).

It is known that unwanted pregnancies and having many
pregnancies can have negative consequences on indivi-
duals (16). When the number of pregnancies and the se-
verity of vomiting were compared, it was found that there
was a statistically significant agreement between them.
As the number of pregnancies increased, the severity of
abortion also increased. In our study, no statistically sig-
nificant difference was found between the currently plan-
ned pregnancy status and the severity of emesis. Moos MK
reported that the pregnancies of cases with high severity
of nausea were unplanned pregnancies at a high rate (17).

In our research, the number of meals consumed four or
more constitute 73% of the study. Nogay et al. In the study
conducted to evaluate pregnant women’s nutritional sta-
tus, a large part of the participants (55.7%) skipped lunch.
Pregnant women stated that they got up late (45.5%) for
skipping meals (18). Irge et al., in their study, it was deter-
mined that 81.2% of the women had nutritional problems
during pregnancy, and 33.2% of the pregnant women
did not eat regularly and skipped meals (11). In our study,
when skipping meals of pregnant women were compa-
red according to the severity of emesis, it was found to be
statistically related (p<0.01). It is seen that as the severity
of emesis increases, skipping meals also increases. It was
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determined that pregnant women with severe emesis
skipped meals due to nausea.

In our study, those who were hospitalized due to emesis
constitute 11% of the study. Ozdil et al. In his study, the
mean duration of hospital stay of 41 pregnant out of 100
hospitalized for hyperemesis was determined as 5.2+2.7
days, and the mean amount of weight loss was 4.5+3 kg
(14). Another study showed that the hospitalization of
pregnant women with severe nausea or vomiting is cri-
tical in understanding their physical and psychological
problems and increasing the quality of care (7).

In the study of Koren et al., 2.5% of the mild abortion
group, 6% of the moderate group, and 33% of the severe
group received indications for hospitalization, and the dif-
ference between the severe group and the other groups
was found to be statistically significant (9). In our study,
the severity of vomiting was statistically significantly hig-
her in pregnant women hospitalized after vomiting than
pregnant women treated as outpatients.

Pregnant women who were referred to a dietitian about
emesis constitute 13% of the study. In our study, no sta-
tistically significant relationship was found between the
severity of abortion and being referred to a dietitian. Isik
etal. In his study, it was determined that pregnant women
received information about the problems in pregnancy
primarily from health personnel, dieticians, and unique
books. In the same study, it was determined that the
most common and most common disorders were emesis
(91.4%) (3). In another study, half of the participants sta-
ted that they received information from health personnel
about what to do in vomiting (2).

Swensen et al,, in their study, the one-day energy intake
of pregnant women was below the recommended (20).
In Fejzo and Poursharif, similar to our study, the average
energy intake of women diagnosed with HG was exami-
ned. In the study results, weight loss in HG was defined as
> 15.0% of the pre-pregnancy weight, and it was stated
that 26.1% of women experienced excessive weight loss
due to insufficient energy intake (21). In our study, daily
energy intake was well below the recommendations, es-
pecially in individuals with severe abortion severity.

In our study, daily protein ratios of pregnant women from
energy were compared according to the severity of eme-
sis, but no statistically significant difference was found.
However, the daily protein intake of pregnant women

according to the severity of suckling showed a statistically
significant difference. In our study, the amount of daily
protein intake was found to be 55.24+14.93 g in patients
with severe emesis. A developing baby’s body cells, chan-
ges in the mother’s body, especially the placenta, need
protein. In addition, the baby’s growth in the mother’s
womb means an average of 950 g of protein accumula-
tion. Therefore, pregnant women need an extra 20 grams
of protein daily (22).

Our study determined that there was a significant differen-
ce between the severity of emesis and the rates of energy
from daily fat and carbohydrates. It is recommended that
55-60% of daily energy comes from carbohydrates and
25-30% from fats during pregnancy (23). In our study, the
daily energy intake of carbohydrates from patients with
moderate emesis severity was significantly higher than
those with severe emesis. Daily carbohydrate intake rates
of pregnant women with severe emesis were found be-
low the recommended value. When the fat intake rates of
pregnant women were examined, it was seen that it was
within the recommended limits for people with severe vo-
miting. However, the daily fat intake rates of patients with
moderate emesis severity were significantly higher than
those with severe emesis severity.

Our study observed that the only significant difference
between the average daily mineral intake of pregnant
women according to the severity of emesis was iron. The
mean daily iron intake of the cases with moderate emesis
severity was significantly higher than the cases with se-
vere emesis severity. The daily recommended amount of
iron was found below the recommendations for all emesis
intensities. Studies have also shown that the use of iron
preparations during pregnancy may trigger emesis. It has
also been reported that iron use can be interrupted when
emesis is severe (13).

CONCLUSION

Nausea and vomiting, an essential determinant of preg-
nancy, turns into a significant health problem as its frequ-
ency and severity increase. As the severity of nausea and
vomiting increases, it is a condition that should be identi-
fied and treated immediately, as it can threaten the health
status of pregnant women.

The most important result of our study is that the seve-
rity of emesis and nutritional status are seriously affected.
Based on this result, it is necessary to detect emesis and
monitor the nutritional status to maintain and terminate
the pregnancy in a healthy way.
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The Relationship between Motor
Levels of Children with Cerebral
Palsy and Their Eating and Drinking
Skills and Energy Intakes
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ABSTRACT

Aim: Cerebral Palsy (CP) is defined as a musculoskeletal system disorder characterized by a non-progressive but the most
important symptom of the disease is loss of motor function. In addition to difficulty in movement, as the severity increases,
various problems are seen depending on where the brain damage occurred and the extent of the damage. Among these
problems, nutritional problems have an important share. This study was conducted to evaluate the relationship of eating
and drinking skills with the intake of energy and some nutrients according to gross motor skills of children with CP.

Study Design: The research was conducted on 74 volunteer children (52.7% male; 8.7+3.32 years) and their parents.
For the evaluation of the nutritional status of the children, a 3-day food intake record and Eating and Drinking Ability
(lassification System (EDACS) was used.

Results: In all age groups, the daily energy, carbohydrate and fiber intake of children in the GMFCS IV-V group is less than
those in the GMFCS I-II-IIl group. There was a statistically significant positive strong relationship between GMFCS and
EDACS, however there was a low negative correlation between GMFCS and average daily carbohydrate intakes.

Conclusions: Results are supported by this study and EDACS can be an easy and practical method in classifying children’s
eating and drinking skills in order to create a common language in the literature.

Keywords: Nutrition, Cerebral Palsy, Children

Serebral Palsili Cocuklarin Motor Diizeyleri ile Yeme-igme Becerileri ve Enerji Alimlan Arasindaki iligki
OZET

Amag: Serebral Palsi (SP), ilerleyici olmayan motor fonksiyon kaybr ile karakterize kas-iskelet sistemi bozuklugu olarak
tanimlanmaktadir. Hareket zorlugunun yani sira, beyin hasarinin meydana geldigi bolge ve hasarin boyutuna bagli
olarak cesitli problemler gdriilmektedir. Beslenme sorunlari da bu problemler arasinda yer almaktadir. Bu calisma, SP’li
cocuklarin kaba motor becerilerine gére yeme ve icme becerileri ile enerji ve bazi besin dgesi alim diizeyleri arasindaki
iliskiyi degerlendirmek amaciyla yapilmistir.

Yontem: Bu calisma, goniillii 74 cocuk (%527 erkek; 8,7+3,32 yil) ve ebeveynleri iizerinde gerceklestirilmistir. Cocuklarin
beslenme durumlaninin degerlendirilmesi icin 3 giinliik besin tiiketim kaydi ile Yeme ve icme Becerisi Siniflandirma
Sistemi (EDACS) kullanilmitir.

Bulgular: Tiim yas gruplarinda GMFCS IV-V grubundaki cocuklarin giinliik enerji, karbonhidrat ve lif alimi GMFCS I-II-
Il grubundaki cocuklara gore daha azdir. GMFCS ve EDACS arasinda istatistiksel olarak anlamli, pozitif ve giclii bir iliski
varken, GMFCS ve ortalama giinliik karbonhidrat alim diizeyleri arasinda diisiik negatif korelasyon vardir.

Sonuc: Literatiirde ortak bir dil olusturmak icin EDACS cocuklarin yeme icme becerilerinin siniflandinimasinda kolay ve
pratik bir yontem olabilir ve sonuglar bu calisma ile desteklenmektedir.

Anahtar sozciikler: Beslenme, Serebral Palsi, Cocuk
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Children With Cerebral Palsy and Nutritional Status

Cerebral Palsy (CP) is defined as a musculoskeletal system
disorder characterized by a non-progressive but perma-
nent abnormal posture and movement disorder that oc-
curs due to a brain defect in the developing fetal period
or infant brain (1).In community-based studies, it is repor-
ted that global incidence rate of CP is 1.5-4 per 1000 live
births (2-4). In Turkey, 4.4/1000 live births were reported in
children of 2-16 years (5).

In recent years, individuals have been widely classified ac-
cording to motor impairment, limb involvement, and the
gross motor function classification system (GMFCS) (6,7).
The GMFCS classifies children from level | to level V based
on their age-specific gross motor activity. As the level inc-
reases, the child’s care and dependence status increases

(7).

Although the most important symptom of the disease is
loss of motor function, its severity is also important. In ad-
dition to difficulty in movement, as the severity increases,
various problems are seen depending on where the bra-
in damage occurred and the extent of the damage (1,8).
Among these problems, nutritional problems have an im-
portant share. Some behaviors such as gastroesophageal
reflux (GER), constipation, refusal of food, and problems
with swallowing cause nutritional difficulties (9). Energy
and nutrient intake of children with nutritional problems/
difficulties are also affected (10). As CP severity increases,
the problems as well as the difficulty in feeding increase.
For this reason, the eating and drinking skill classification
system, which was developed by taking into account CP
severity of the children, aims to classify, using meaningful
distinctions, how individuals with CP practically eat and
drink in life (11).

The number of studies evaluating the energy and nutri-
ent intake of children with CP and associating them with
gross motor activities is limited (9,10). This study was con-
ducted to evaluate the relationship of eating and drinking
skills with the intake of energy and some nutrients accor-
ding to gross motor skills of children with CP.

METHODS

Study Design

This is a descriptive cross-sectional study. In the study,
‘survey method’ was used as the data collection tool, and
data collection was carried out via face-to-face interviews.
The patients who visited the Pediatrics Unit were inter-
viewed twice during the research. During the first inter-
view, the survey questionnaire was administered by the

researcher in the mothers of the children or in those who
provided care in cases where the mother could not be re-
ached. For the evaluation of the nutritional status of the
children, a 3-day food intake record was used. Training on
how to fill the 3-day food intake record was provided by
the researcher to the caregivers and they were asked to fill
it up before the next meeting. In addition, during the first
interview, the Eating and Drinking Ability Classification
System (EDACS) was filled via face-to-face interviews with
the caregivers.

In the second meeting, the 3-day food intake record requ-
ested from the caregivers was examined. The caregivers
were asked to complete the missing parts that were de-
tected by the researcher.

The child’s gross motor function status was evaluated
using the GMFCS and grouped at five different levels.
Then, the participants were pooled in two groups: GMFCS
I-II-11l as “good and moderate”, and GMFCS IV-V as “severe”

(7).

Participants

When the test power was 80% and 90% and at the 5%
significance level, sample values were calculated as 52
and 68, respectively. Therefore, the study was carried
out with 74 children (52.7% male/47.3% female) betwe-
en the ages of 5 and 13 years, and who were diagnosed
with CP and referred to the Pediatric Rehabilitation Unit of
the Physiotherapy and Rehabilitation Department of the
Faculty of Health Sciences, Gazi University.

Those who have been diagnosed with any other gene-
tic and/or neurological disease other than CP, children
and adolescents whose caregivers could not be reached,
and those with a contracture to prevent height mea-
surement were not included in the study. Children and
adolescents 5-13 years with a diagnosis of CP were inc-
luded in the study. Approval of the Ethics Commission of
Gazi University was obtained (# 77082166-604.01.02). An
Informed Voluntary Consent Form was read and signed by
the parents of all children participating in the study.

Data Collection

The reported amount of food and/or drink consumed
daily by the children was quantified. The amount of the
nutrients included in the meals consumed by the child-
ren was calculated using the books titled: Standard Meal
Tariffs (12) or Samples from Turkish Cuisine (13) Daily di-
etary energy and nutrients were analyzed using the
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Nutrition Package Information Systems Program (BEBIS).
The daily energy and nutrient status of the children calcu-
lated through the data obtained from the 3-day food inta-
ke record forms were compared with the Daily Reference
Intakes (DRI) data based age and gender, and intake ratios
were calculated (14).

Eating and Drinking Ability Classification System (EDACS)
The children’s eating and drinking abilities were assessed
using EDACS (11). The EDACS is a classification system
used to determine the level of eating skills in children with
CP and ranges from level | to level V.

Data Analysis

SPSS for Windows 22.0 statistical package program was
used to evaluate the data (15). Whether the data were
normally distributed according to the groups was exami-
ned via the Shapiro-Wilk test and appropriate graphical
methods. The categorical data obtained are expressed in
numbers and percentage (%) values. Average (X), stan-
dard deviation (SD), minimum and maximum values were
used as descriptive statistics for numerical variables. In
numerical variables, the Independent Samples T-Test was
used to compare two normally distributed independent
groups, and the Mann-Whitney U test was used to compa-
re two independent groups in non-normally distributed
variables. The Pearson Test was used to determine the cor-
relation coefficients and statistical significance of nume-
rical variables with normal distribution. The Spearman’s
Test was used for variables, of which at least one does not
exhibit normal distribution, or for ordinal variables. In de-
fining the correlation coefficient (r) value:0.05-0.30: low/
insignificant correlation;0.30-0.40: low/moderate correla-
tion,0.40-0.60: moderate correlation;0.60-0.70: good cor-
relation;0.70-0.75 very good correlation;0.75-1.00: perfect
correlation (16). In evaluating the significance levels (p
values) of the data, p <0.05 was considered as significant.

RESULTS
According to GMFCS, 69% of the children were in the
GMFCS I-lI-1ll group, while 31% were in the GMFCS V-V

group. Of the children, 66.7% of the GMFCS I-II-lll group
and 65.2% of the GMFCS IV-V group were in the 5-8 age

group.

Table 1 shows the dependency of the children during ea-
ting according to the GMFCS. While 74.5% of the children
at GMFCS I-lI-Ill were independent while eating, 60.9%
of the children at GMFCS IV-V were dependent during

eating. All of the children at GMFCS I-lI-lll and 60.9% of the
children at GMFCS IV-V were in EDACS I-II-11I.

The percentages of the energy and the macro and mic-
ronutrients consumed by the children and adolescents
with the daily diet according to the gross motor function
level and the recommended amounts according to the
age groups are given in Table 2. The difference between
the other parameters except carbohydrate (9-13 years;
GMFCS I-1I-111 183.2 £ 89.27% and GMFCS IV-V meet 116.9
+ 46.75%) and sodium intake (9-13 years; GMFCS I-lI-1lI
128.9 *+ 44.37% and GMFCS IV-V meet 80.0 = 31.96%) ac-
cording to GMFCS was not statistically significant for both
age groups (p>0.05) (Table 2).

Table 1: Addictive situations in eating of the children according

to the Gross Motor Function Classification System (GMFCS)

GMFCS I-lI-1ll | GMFCS IV-V
(n=51) (n=23)
n % n %

Status of Dependence during Eating
Independent 38 74.5 2 8.7
Slightly Dependent 6 11.8 3 13.0
Moderately Dependent 7 13.7 4 174
Dependent - - 14 60.9
EDACS
I-11-1 51 100 14 60.9
V-V - - 9 39.1
Age, mean (SD) range, year 8.8+3.33 8.5+3.34

EDACS, Eating and Drinking Ability Classification System

Distribution of percentages of the macronutrients consumed by the children according to
the Gross Motor Funetion Classification System (GMFCS)

Omegad i
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Figure 1: The macro nutrients and fatty acid distribution of the
energy to be taken daily according to the DRI recommendations
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Table 2: Children’s dietary intake of energy and macronutrient and the percentage of meeting the recommended amounts according to

Gross Motor Function Classification System (GMFCS)

Age: 5-8 years (n=49) Age: 9-13 years (n=25)
GMFCS I-1I-11l (n=34) GMFCS IV-V (n=15) P GMFCS I-1I-1ll (n=17) GMFCS V-V (n=8) P
X+SD X+SD (%)* X+SD X+SD (%)* X+SD X+SD (%)* X+SD X+SD (%)*
Energy (kcal) | 12942427917 | 763+1681 | 1255929228 | 73.9+1675 | 712 | 1799.5+667.89 | 83.4£3090 | 1315.3+421.61 | 595:18.06 | .081
E”er%)(kcal/ 65.15+19.40 - 763+21.87 - 140 [ 51441215 - 50241557 - 315
Protein (g/kg) 2.5+0.83 326.1+108.59 2.6+1.07 3439+141.09 | .099 1.8+0.71 234.6+93.69 234076 306.3+99.43 | 071
Ca“zg;‘;ay)jrate 154.8+4082 | 119.0£31.40 | 146246328 | 112.4+4867 | 488 | 238.14116.05 | 183248927 | 151.9+6077 | 1169+46.75 | .036
Fiber (g) 15.946.04 63.7£24.15 11.846.53 47142613 | 051 | 2051439 73.5£54.18 15.248.60 51.8227.62 | 351
Vitamin C(mg) | 113.5+8591 | 453.9+343.65 | 83.8+6165 | 335224658 | 515 | 97648184 | 2168+181.86 | 828+6940 | 183.9+15423 | 683
Vitamin B12
(meg) 3.8+2.01 316.0+167.69 3.142.36 256.6£196.39 | 273 3.6+2.59 201.5+143.74 45+335 2522418592 | 449
Thiamin (mg) 0.7£0.22 123.7+36.11 0.6£0.21 106.2+35.09 | .103 0.9+0.48 96.7+52.86 0.7+0.23 79.9+31.03 | 502
Riboflavin (mg) 1.140.39 184.4+66.18 114041 175.8+67.64 | 625 1.1£0.46 126.9+50.62 114032 127.4436.02 | 727
Niacin (mg) 9.2+5.89 114.7£73.71 8.146.39 100.7£79.91 | 250 | 11.7+6.96 97.1457.99 9.546.26 79145216 | .485
Calcium (mg) | 586.0+278.68 | 586+27.87 | 589.3+27962 | 589+27.96 | 983 | 5463127868 | 42042144 | 5415+217.49 | 417+1673 | 727
Iron (mg) 8.1+2.88 81.4+28.89 6.7+2.38 67.0+23.80 | .118 | 10.9+6.43 136.6+80.33 8.7+3.74 1084+46.76 | 294
Zinc (mg) 6.6+1.85 131.2436.91 5.4+2.20 108.7+44.06 | .068 9.0+3.91 112.7+48.90 6.8+2.93 853+36.62 | .145
Sodium (g) 1.1£0.70 76.5+50.20 1.1£0.57 78.6+4063 | 712 1.8+0.62 128.9+44.37 114045 80.0£31.96 | .009
Potassium (g) 2.0£0.61 533£16.15 1.9+0.66 488+17.31 | 398 2.0£1.01 449+22.53 1.9+0.70 42641565 | 954
*Calculated based on Daily Reference Intakes (DRI); Mann Whitney U testi; p<0.05.

. . o Table 3: Relationship between children’s gross motor function
In Figure 1, the macro nutrients and fatty acid distributi-

on of the energy to be taken daily according to the DRI

levels (GMFCS) and Eating and Drinking Skill Classification
System (EDACS), energy, and some nutrients intakes

recommendations are shown according to the groups of GMFCS
gross motor function levels. The difference between gro- v p
ups was not statistically significant (p>0.05). EDACS 0736 000
Energy (kcal) -0.207 .076
Energy (kcal/kg) 0.194 .098
Protein (g/kg) 0.171 144
Table 3 presents the relationship between .childrenis Carbohydrate (g/day) 0326 005
GMI?CS levels and energy a'nc'i some macro-micro nu.trl- Fiber (9) 0348 002
ent intakes. There was a statistically very good correlation Ty — 0708 B
between GMFCS and EDACS (r = 0.736, p = 0,000). There - -
was a negative low correlation between GMFCS levels and Vitamin B12 (mcg) 0.006 262
average daily carbohydrate (r=-0.326; p = 0.005), fiber (r = Thiamin (mg) 0.243 037
-0.348; p = 0.002), thiamine (r =-0.243; p = 0.037), iron (r = Riboflavin (mg) * -0.008 948
-0.241; p = 0.039 with GMFCS), zinc (r = -0.246; p = 0.034), Niacin (mg) 0123 -296
and sodium (r =-0.264; p = 0.023) intake amounts. Calcium (mg) ¥ 0.043 719
Iron (mg) -0.241 .039
Zinc (mg) -0.247 .034
Sodium (mg) -0.264 .023
Potassium (mg) -0.076 .520
YSpearman Correlation Analysis; ¥Pearson Correlation Analysis;
*p<0.05 **p<0.001
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DISCUSSION

In 74 children aged 5-13 years with a CP diagnosis, in or-
der to determine nutritional status and eating-drinking
skills based on GMFCS, general information, their food
consumption records, eating and drinking skills, anthro-
pometric measurements, and gross motor function levels
were inquired and assessed. One of the important factors
affecting the growth of children with CP is the nutritio-
nal status. Nutritional problems in children with CP make
it difficult to provide care for these children and their
struggles with the disease (17,18). By following closely
the dietary habits of these children, the chance of early
intervention can be obtained (19).

With the increase in motor impairment in children with
CP, nutritional problems and dependence while eating
increase (19). Dahlseng et al. (20) reported that 19.9% of
the children were completely dependent while eating.
They showed that children’s dependence during eating
and their status of joining family meals are affected by the
gross motor function level.lt is also observed in this study
that children and adolescents with severe CP are more de-
pendent during eating, they have a lower rate of joining
family meals, and they start joining the family meal at a
later age than those who are mildly/moderately involved
(p <0.05).

Gangil et al. (21) conducted a study in 100 children with
CP aged 1-9 years old, and reported that all children had
oral motor dysfunction, and especially children with spas-
tic quadriplegia and hypotonic children had poorer fee-
ding ability. In addition, these researchers found that 16%
of the children participating in the study could not feed
themselves, 19% had swallowing problems, and 20% co-
uld not control their saliva (21).

Many factors that are not found in healthy children can
affect the energy needs of children with CP. The brain da-
mage that exist in children with CP determines the motor
type and disease severity of each child, and thus, determi-
nes their mobility level and muscle functions. Therefore,
the resulting clinical picture can change their total energy
expenditure and needs (22). Some studies argue that
children with CP require less energy than healthy children
(23,24) while some others argue that involuntary move-
ments (such as, dyskinetic subtypes) require more energy
(25,26). In this study, the 3-day food intake records of the
children were evaluated, and the daily energy and nutri-
ent consumption levels were examined without including
vitamin and mineral supplements.

Lopes et al. (27) evaluated the energy intake and nutrient
consumption of 90 children with chronic encephalopathy
aged 2-13 years. When energy intakes were compared
with the DRI, it was observed that the energy intakes of
the children in the 2-3 years age group were parallel to
the recommended levels, while children in the 4-6 age
range who were hemiparetic and tetraparetic remained
below the recommended levels. Boys and girls aged 9-13
years were also found to have energy intakes below the
DRI. Sullivan et al. (28) reported that 71% of the tetrapare-
tic children had low energy intake, which was regardless
of gender. Thommessen et al. (29) found that children of
1-16 years of age with nutritional problems and disabiliti-
es had lower energy intakes than those with disabilities,
but not suffering nutritional problems. It has been repor-
ted that energy intakes in children with CP is 71%-96% of
the recommended values for healthy children in the same
age grou (23,28). In this study, based on the 3-day food
intake records of the children, the daily energy intakes of
children in the 5-8 age group at GMFCS I-lI-lll meets 76.3 +
16.81% of the DRI, and in the 9-13 age group, it was obser-
ved that it meets 83.4 £ 30.90%. It was found that the ra-
tes of daily energy intakes of the children and adolescents
aged 5-8 years and 9-13 years at GMFCS IV-V in terms of
meeting the DRI recommendations were 73.9 + 16.75%
and 59.5 + 18.06%, respectively (Table 2).Although there
was a difference between the GMFCS groups, there was
no significant relationship between GMFCS and energy
intake levels (Table 3).This result contradicts studies sup-
porting the decrease in energy intake as the severity of
influence increases (22,30,31). This may be due to the fact
that the present study did not include many severely af-
fected children or adolescents, and children and adoles-
cents fed enterally or parenterally were not included in
the study.

Balancing macronutrients is as important as energy intake
(32) Walker et al. (22) assessed the protein intake in 73
children with CP in an average age of 2.6 + 0.8 years, and
found that the daily protein intake per kilogram in child-
ren at GMFCS I-lI-lll was 3.1 £ 0.7, and those at GMFCS IV-V
was 2.7 £ 1.2. The ratio of energy from fat was found to be
33.7 + 7.3% in children at GMFCS I-II-1ll, and 34.5 + 7.1%
in children at GMFCS IV-V. In addition, the distribution of
macronutrients in the diet, regardless of energy intake,
was found balanced and similar in all children.
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Kilpinen-Loisa et al. (31) evaluated the nutritional intake of
54 children with motor impairment (59% children with CP,
median age 10.9 years) with the 3-day food intake record
and found that 17% of total energy was from protein, 32%
from fat, and 50% from carbohydrates.Sabuncular (33) fo-
und that 55% of energy was provided from carbohydrate,
12.8% from protein, and 32.1% from fat.Sangermano et al.
(34) evaluated the daily energy intakes of 30 children with
neurological problems in an age range of 2-15 years using
the 3-day food intake record. It was found that there was
an increase in fat and protein intakes (37% of total energy
from fat, 17% from protein), and a decrease in carbohydra-
te intake (46% of total energy from carbohydrate).

The amount of protein intake per kilogram in children and
adolescents at GMFCS I-lI-1lland GMFCS IV-V was well abo-
ve the recommended percentage, and the rate of energy
from fat was high (34.0-38.5%) and from carbohydrates
(45.4-50.1%) was low in all age groups.The amount of fi-
ber intake was well below the recommended level for all
age groups and both genders (Table 2).Balancing macro-
nutrients is as important as energy intake.ln this context,
it is seen that the study group displays an unbalanced
diet modeling by taking high fat and low carbohydrates,
which is in line with some studies (27,34) These may be
the reasons for the unbalanced diet pattern revealed by
the study: tendency of school-age children to consume
fast food and similar foods during school time, fatty fo-
ods are more delicious, some children and adolescents’
dependence on feeding.

It is stated that chewing and swallowing problems, ina-
bility to feed on their own, and long and stressful meal
times may cause inadequate macro and micronutrients in
children with CP (35). Micronutrients have important ro-
les in many metabolic pathways and needed for metabo-
lism to work in an order (36). Insufficiency of one or a few
micronutrients can cause symptoms, and in children with
neurological problems, such deficiencies can be difficult
to be distinguished. Low energy intake can also result in
inadequate micronutrient intake (37).

Grammatikopoulou et al. (38) found that children with
CP had low intake of vitamin A, biotin, folate, vitamin K,
and copper, and also observed that other micronutrients
were in line with the recommended rates or above.Calis
et al. (30) evaluated the 7-day food intake record of 176
children with CP, and the daily average calcium intake was
found to meet 87% of the recommended values, 77% for
vitamin A, 13% for vitamin B6, and 78% for folate. Kalra et

al. (39) evaluated 50 children with CP, and argued that the-
re is a difference between GMFCS levels and nutrient inta-
kes, and the amount of intake decreases as the severity of
the involvement increases. However, when they compa-
red the nutritional consumption of children with CP and
healthy children, they found that children with CP had
lower intake of copper, iron, and magnesium. The Oxford
Nutrition Study Il (28) reported that children with CP met
77% of calcium, 96% of phosphorus, and 89% of riboflavin
compared to the DRI. Contrary to these studies, Baglam
(40) found in 96 neurological children that the children’s
levels of vitamin A, vitamin E, vitamin B1, vitamin B2, ni-
acin, vitamin B6, and vitamin B12 were well above the
recommendations, and argued that this was due to the
vitamin and mineral supplements used. Patrick and Gisel
(37) argue that nutritional problems in children with neu-
rological problems are due to inadequate energy intake
rather than micronutrient deficiencies.

In this study, children and adolescents at GMFCS I-II-llI
and in age groups of 5-8 and 9-13 met 199.8+179.19%
and 112.7+73.26% of the average daily vitamin A needs,
respectively, and the difference between age groups was
statistically significant (p <0.05). Mildly involved children’s
rate of meeting calcium (42.0%-58.6%) and potassium
(44.9%-54.2%) DRI were low in all groups (p> 0.05). When
the micronutrient intake levels of the severely affected
children were evaluated, the average daily calcium inta-
ke of children aged 5-8 years at GMFCS IV-V was 589.3 +
279.62 mg, and the average daily calcium intake of child-
ren in the 9-13 age group was 541.5 £+ 217.49 mg. The
amount of magnesium intake decreased as the age incre-
ased (p <0.05). However, there was no relationship betwe-
en the severity of the involvement and the intake levels of
micronutrients.While the results of this study contradict
with some studies (30,39) in the literature, they also coin-
cide with some other studies (37,40). The reason for this
outcome may be that the percentage of children with less
severe involvement in this study is low, and that the diet
they consume is insufficient in volume but high quality.

Although a significant amount of time is allocated for fee-
ding children with CP, it is observed that children and ado-
lescents are malnourished especially in terms of energy,
fiber, and calcium. Though there is no statistical differen-
ce between GMFCS levels and energy and nutrients, it is
known that malnutrition is more evident in children with
moderate and severe involvement (27,41). In addition, the
reason for the lack of insufficiency in energy and macro
and micronutrients in this study is that the rate of children
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with chewing and swallowing problems was low in the
study.

The EDACS was used to classify how children with CP eat
and drink in daily life using meaningful distinctions. A very
good correlation was found between GMFCS and EDACS
(r=0.736, p=0.000). Sellers et al. (11) found that there was
a good positive relationship between EDACS and GMFCS,
and that there were more limitations in the eating and
drinking skills of children and adolescents whose gross
motor functions were more affected. The EDACS can be
an easy and practical method to classify children’s eating
and drinking skills in order to create a common language
in the literature.

CONCLUSIONS

The nutritional status of children with CP is of great im-
portance to closely follow their growth and development.
EDACS can be a good tool for evaluating nutritional ha-
bits, as it is a practical and easy tool besides food con-
sumption records.
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Determination Of Non-
pharmacological Methods Used by
Midwifery Students in Premenstrual
Syndrome
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Purpose: To determine the non-pharmacological methods used by midwifery students with premenstrual syndrome.

Methods: This descriptive study was conducted with 293 midwifery students online between February and May 2021

using the Premenstrual Syndrome Scale (PMSS) and Nonpharmacological Methods Questionnaire Form.

Results: The mean score of PMSS was 124.38-:39.1 and the 54.6% of the students experienced PMS of moderate severity.
While the rate of applying only non-pharmacological methods for PMS was 27.3%, the rate of applying in addition to
pharmacological methods was 37.5%. The most commonly used non-pharmacological methods were hot application,
shower with hot water, and plenty of water consumption

Conclusion: Most of the midwifery students who participated in the study had moderate PMS. Students preferred non-
pharmacological methods more in addition to pharmacological methods. It may be recommended to plan interventions
to increase the level of knowledge and awareness of midwifery students about non-pharmacological methods that can

be used for PMS.

Elif BALKAN Keywords: premenstrual syndrome; non-pharmacological method; midwifery; PMS

Refika GENC KOYUCU
Ebelik Ogrencilerinin Premenstuel Sendromda Kullandigi Non-farmakolojik Yontemlerin Belirlenmesi
OZET
Amag: Premenstriiel sendrom yasayan ebelik dgrencilerinin kullandiklan nonfarmakolojik yontemleri belirlemek.
Yontem: Bu tanimlayici calisma 293 ebelik dgrencisiyle Subat-Mayis 2021 arasinda online olarak Premenstriiel Sendrom
Olcegi (PMSO) ve Nonfarmakolojik Yontemlere iliskin Anket Formu kullanilarak ile gerceklestirildi.

Correspondence: Flif Balkan Bulgular: PMSO puan ortalamasi 124.38+39.1 bulundu ve 6rencilerin %54,6'sinin orta siddette PMS yasadigi belirlendi.

Department of Midwifery, Faculty of Health PMS icin sadece non-farmakolojik ydntemleri uygulama orani %27,3 iken, farmakolojik yontemlere ek uygulama orani

Sciences, Istinye University, Istanbul, Turkey ise %37,5 idi. En sik kullanilan nonfarmakolojik yontemlerin sicak uygulama, sicak su ile dus ve bol su tiiketimi oldugu

Phone: -+905423513125 saptandi.

E-mail: efif.balkan@istinye.edu.tr Sonug: (alismaya katilan ebelik ogrencilerinin cogunun orta diizeyde PMS yasadigi ve gogunun nonfarmakolojik
yontemleri farmakolojik yontemlere ek olarak tercih ettigi belirlendi. Ebelik 6grencilerinin PMS icin kullanilabilecek
nonfarmakolojik yontemleri yeterince uygulamadig belirlendigi icin bu konudaki bilgi ve farkindalik diizeylerini artiracak
miidahalelerin planlanmasi dnerilmektedir.
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Non-pharmacological Methods in PMS

remenstrual syndrome (PMS) is a disorder that

usually occurs in the second half of the menstrual

cycle and is characterized by physical and behavi-
oral symptoms that affect certain aspects of a woman'’s
life. The difference between PMS and normal premens-
trual symptoms experienced by many women is that it af-
fects daily life (1,2). According to the American College of
Obstetricians and Gynaecologists (ACOG), if a woman has
at least one emotional and at least one physical symptom
that affects her social, academic, or work life, PMS can
be mentioned, but these symptoms appear about five
days before menstruation and must be seen during at
least three menstrual cycles. The distinctive emotional
symptoms of PMS; anxiety, depression, irritability, confu-
sion, tantrums, social isolation while physical symptoms;
breast tenderness, headache, swelling in the extremities,
and swelling in the abdomen (3,4). It is seen that the chan-
ges in estrogen and progesterone hormone levels are ef-
fective in the formation of these symptoms (5,6).

Approximately 80% of women are exposed to some chan-
ges that can be considered as PMS symptoms in the pre-
menstrual period, and the majority of this group is people
in the 15-25 age group (7,8). Some women experience
PMS symptoms at a much more severe level, which can
negatively affect work/school attendance, academic suc-
cess, social life, and quality of life (8). According to Bilir, et
al. (9), the rate of university students with PMS is 71.3%
and the most common symptoms are abdominal bloating
and irritability. It was also observed that 7.6% of these stu-
dents used oral contraceptive drugs for treatment pur-
poses (9). According to Isik, et al. (10), the most common
PMS problems experienced by the students participating
in the study were fatigue and outbursts of anger, while
33.2% of them had severe PMS, and 70.4% of these stu-
dents used medication for their symptoms (10).

There is no specific treatment for this problem, which
greatly affects the quality of life, but it is known that
using natural products during this period alleviates the
symptoms. Thus, non-pharmacological treatment types
are recommended first for people with PMS symptoms
(11,12). Nonpharmacological treatment methods; diet
arrangements, regular exercise, psychotherapy, massa-
ge, yoda, relaxation exercises, hot application, breathing
exercises, alcohol, caffeine, and nicotine restriction, regu-
lar sleep, edema, salt restriction in the diet to reduce bre-
ast pain and tenderness, herbal teas such as chamomile
tea, lemon balm tea teas; aromatherapy (lavender, rose,
geranium, oil) acupressure, acupuncture, vitamin B6, cal-
cium and magnesium supplementation is a wide range

of applications (13-15). Recently, non-pharmacological
applications are frequently preferred because they are
accessible, easily applicable, and inexpensive (16). In
the study of Tufan (17), the most frequently used non-
pharmacological method for PMS by midwifery and nur-
sing students was hot application, while the least used
methods were aromatherapy, yoga, and meditation.

Although non-pharmacological methods that can be
used for PMS are quite diverse (11), studies on non-
pharmacological methods preferred by students in PMS
are limited. Students should be informed and educated
about various non-pharmacological methods that are
accessible and easily applicable in PMS (17). This study
was carried out to determine the non-pharmacological
methods preferred by midwifery students who have PMS
problems.

Research Questions
1. What is the incidence of PMS in midwifery students?

2. What are the non-pharmacological methods used by
midwifery students with PMS?

Material and Methods

Type of the Study: This research was conducted in a
cross-sectional descriptive type to determine the non-
pharmacological methods used by midwifery students of
a university who have PMS problems.

Place and Time: The study was carried out on the online
platform between February and May 2021, as universities
continue their education processes with distance educati-
on methods due to the pandemic.

Population and the Sample: The universe consisted of all
midwifery students in the midwifery department of a uni-
versity (n=326). All students between the ages of 18-40
who were midwifery students and met the criteria for vo-
luntarily participating in the study were included in the
sample (n=293). Participants who did not want to partici-
pate voluntarily in the study were excluded.

Data Collection Tools: Nonpharmacological Methods
Questionnaire and Premenstrual Syndrome Scale used for
collecting the data.

Nonpharmacological ~ Methods  Questionnaire: ~ This
form, which was prepared by the researchers using
the literature (17-19), and consists of 33 questions
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and non-
in premenstrual

about sociodemographic characteristics
pharmacological methods applied
syndrome.

Premenstural Syndrome Scale (PMSS): The scale was deve-
loped by Genc¢dogan (20) based on DSM-IIl and DSM-IV-R
criteria to detect the presence of PMS (1=Never, 2=Very
little, 3=Sometimes, 4=0ften, 5=Continuously). It is a sca-
le consisting of 44 questions. The total score obtained
from the scale varies between 44-220 and 0-44 points are
evaluated as no PMS, 45-103 points as mild PMS, 104-163
points as moderate PMS, 164-220 points as severe PMS
(20).

Data Collection: The data were collected on the online
platform due to distance education. With the approval of
the department chair, the online survey links were deli-
vered to all students by determining when on which day
and at what time they would be shared. “Premenstrual
Syndrome Scale (PMSS)” and “Nonpharmacological
Methods Questionnaire” were used for data collection.
It took approximately 20 minutes for the participants to
answer the scales and questionnaires.

Statistical Analysis: A statistical package program was
used for data analysis. The normal distribution of variab-
les was analyzed according to the Kolmogorov Smirnov
test, data were analyzed using descriptive statistical met-
hods (humber, percentage, mean and standard deviation)
and independent t-test, Mann-Whitney U test, One Way
ANOVA, and Spearman correlation tests.

Ethical Approval: The principles of the Declaration of
Helsinki were complied with in the study and online con-
sent form was obtained from the participants. The study
was approved by Istinye University Ethical Committee of
Human Research (Protocol Number: 2020/135).

Results

Table 1 shows the sociodemographic characteristics of
the participants. The mean age of the students partici-
pating in the study was 21.11+2.05, the mean body mass
index (BMI) was determined to be 21.75+3.63. It was de-
termined that 96.6% of the participants were single and
79.9% had a nuclear family, 76.8% of them lived with their
families during the education period, and 68.6% of them
had income equal to their expenses.

When the ages of menarche were questioned, it was fo-
und that 74.4% of them had menarche between the ages
of 9-13. It was observed that the menstrual cycle length

was between 21-35 days for 86.3% of the students and the
mean menstrual cycle duration was between 3-10 days
for 94.9% of them (Table 1).

In Table 2, the scores of the participants in PMSS and their
PMS severity are given. The total mean score of the parti-
cipants in PMSS was found to be 124.38+39.19 points, and
when the severity of PMS was analyzed, it was found that
54.6% (n=160) of the participants had moderately severe
PMS (Table 2).

Table 3 shows the findings regarding the non-
pharmacological methods used by the participants
for PMS. 27.3% of the participants preferred non-
pharmacological methods, and 37.5% preferred both
pharmacological and non-pharmacological methods. It
was determined that PMS complaints decreased in 96.2%
of the participants who exercised regularly for PMS. While
55.3% of the participants did not do any application to re-
duce the breast pain seen in PMS, it was observed that the
practitioners mostly used unsupported bras (25.3%). It
was determined that 51.9% of the participants consumed
herbal teas for PMS, and it was seen that the most pre-
ferred herbal tea was lemon balm tea (30.8%). It was ob-
served that 33.4% of the participants preferred hot water
bags to reduce back, head, and abdominal pain in PMS.
When the participants’use of the acupuncture method for
PMS was questioned, it was determined that there were
no participants using acupuncture. It was determined
that only 10.6% of the participants applied aromatherapy
and the method of application was massaging the pain-
ful area with the oil used for aromatherapy (28.1%). When
the changes in eating habits in the premenstrual period
were examined, it was seen that 51.5% of the participants
increased their tendency to foods such as chocolate and
pastry.

It has been determined that non-pharmacological met-
hods are mostly used to relieve pain (66.6%), and infor-
mation about non-pharmacological methods that can be
used in PMS is mostly obtained through lectures (28.3%)
and internet/social media (22.9%) (Table 3).

In Table 1, PMSS scores were analyzed according to the
characteristics of the participants. It was determined that
there was a statistically significant difference between the
PMSS scores of the participants according to their grade
levels (F:2.882; p:0.036), and according to this difference,
the PMSS scores of the fourth-grade students were lower
than the other grades.
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Table 1. Characteristics of the Participants and Comparison with PMSS Scores

Features Mean+S.D Min-max Test/p

Age 21.11+2.05 18-38 rs:-.000/p: 0.089

Height 163.64+5.49 147-183 r5:0.071/p: 0.226

Weight 58.34+£10.54 41-115 r5:0.081 /p: 0.166

BMI 21.75%£3.63 14.19-36.30 rs:-0.053 /p: 0.371

n %
1 67 229
2 88 30.0
Grade F:2.882/p:0.036*

3 82 28.0
4 56 19.1
Less than expenses 34 11.6

Income level Equal to expenses 201 68.6 F:1.046/p:0.352
More than expenses 58 19.8
Yes 223 76.1

Social insurance t:1.083/p: 0.281
No 70 239
Single 283 96.6

Marital status t:1.140/p: 0.255
Married 10 34
Nuclear 234 79.9

Family type Extended 39 133 F:1.565/p:0.211
Broken (divorced) 20 6.8
With family 225 76.8

Where do you stay during the training With relatives 14 4.8 F0.115/p:0951
period? Student home 19 6.5
At dormitory 35 11.9
Thin 50 17.1
Normal 193 66.1

Weight range by BMI Slightly obese 39 134 F:0.688/p:0.601
Moderately obese 9 3.1
Heavily obese 2 0.3
<9 2 0.7

Menarche age 9-13 218 744 t:-0.151/p: 0.880
>13 73 24.9
<21 days 14 438

Frequency of menstrual period 21-35 days 253 86.3 F:1.731/p:0.179
>35 days 26 8.9
<3 days 13 4.4

Length of menstrual period 3-10 days 278 94.9 t:0.330/p: 0.742
>10 days 2 0.7
Yes 17 58

Are you sexually active? t:0.197/p: 0.846
276 94.2

F: One Way ANOVA, t: independent t test

618
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Table 2. PMSS Scores

Features Mean+S.D min-max
PMSS Total Score (44-220) 124.38+39.19 44-219
n %
No PMS 5 1.7
Low PMS 79 27.0
PMS Severity

Moderate PMS 160 54.6

Severe PMS 49 16.7

Table 3. Non-pharmacological Methods Used by the Participants and Comparison with PMSS Scores

Questions n % Test/p
Pharmacological methods 47 16.0
Non-pharmacological
80 27.3 .
Which one would you apply for PMS? methods K")/l/042(;'23
Both 110 375 o
None 56 19.1
Have no idea 36 123
Little 100 341 F:1.571
Do you know about non-pharmacological methods? )
Moderately 134 457 p:0.196
Too much 23 7.8
Yes 53 17.7 .
Do you exercise regularly for PMS? t'. 0.126
No 240 823 p:0.900
Hot application 36 123
Unsupported bras 74 253
What methods do you use for breast pain during Massage 17 5.8 F:1.130
? .
PMS? Applying cabbage to p:0.343
4 14
breasts
Nothing 162 553
Yes 159 51.9 t-1.369
Do you apply to herbal teas during the PMS period? .
No 134 48.1 p:0.172
Mint tea 21 13.2
Lemon balm tea 49 30.8
If you are applying. which herbs and herbal teas do - F:0.774
you consume the most? (n=159) Ginger tea 7 107 p:0.544
Camomile tea 26 16.4
Other 46 289
Herbal oils 21 7.2
Hot water bag 98 334
What methods do you use for your back-head- Massage 49 16.7 F:1.157
abdominal pain? Sash tying 19 6.5 p:0.330
Shower with hot water 66 225
None 40 13.7
Do you use acupuncture for PMS? No 239 100 **
Yes 32 10.6 .
Do you use aromatherapy for PMS? Z'. 0.382
No 261 89.4 p:0.702
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Massage to the painful 9 28.1
area
Dripping in bath water 5 15.6
. Inhale the steam by F:0.220
? (n=
If so, what is your aromatherapy method? (n=32) dripping into the water 7 21.9 p:0.925
Applying essgntlal oil to 7 219
the wrists
Smelling 4 125
Detox 41 14.0
Sport 27 9.2
What do you do to reduce swelling in your body? Abund F:0.492
: undant V\fater 147 50.2 p: 0.688
consumption
Nothing 78 26.6
Increase in fruit anq 2 75
vegetable consumption
Increase in tea. caffeine
and carbonated 39 13.3
beverage consumption
How does your eating habits change in PMS? Increase in consumption KW 6.846
) 151 51.5 p:0.232
of chocolate and pastries e
Increase |n.nut 30 10.9
consumption
Decreased appetite 32 10.9
19 6.5
Self-suggestion 50 171
Sharing with relatives 38 13.0
Divert attention 60 20.5
How do you manage mood swings in PMS? F:1.136
Y 9 9 ‘ Avoiding environments p:0.340
that cause mood 85 29.0
changes
Nothing 60 20.5
What is your purpose of using non- To reduce pain 195 66.6 F:0.896
pharmacological applications in the premenstrual To relieve 57 19.5 p" 0'444
period? For being natural 41 13.9
Internet/social media 67 229
Healthcare professionals 45 15.4
Where did you learn about non-pharmacological - - F:1.210
and pharmacological methods? Friend-family 63 215 p:0.307
Curriculum 83 283
All 35 11.9

F: One Way ANOVA test; t:student t test; KW: Kruskal Wallis test; Z: Mann Whitney-U test; **: Not included to analysis

It was determined that there was no significant relations-
hip between the participants’ age (rs:-.000; p:0.089), we-
ight (rs: 0.081 p:0.166) and height (rs:0.071; p:0.226) and
PMSS scores. There was no significant difference betwe-
en the PMSS scores according to the participants’income
status, social security, marital status, family type, place of
residence during the education period, age of first mens-
trual period, menstrual cycle length, and frequency, and
being sexually active (p>0.05).

In Table 3, the PMSS scores of the participants and the
non-pharmacological methods they applied were com-
pared. According to this; it was observed that there was
no significant difference between the PMSS scores of the
participants according to the non-pharmacological met-
hod they preferred for PMS, the purpose of using these
methods, and the sources of information (p>0.05).
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Discussion

In this study, it was determined that the mean score of
the participants in PMSS was 124.38+39.19 points, and
54.6% of the participants had moderately severe PMS. In
response to the research question, it was determined that
98.3% of midwifery students had PMS problems. In Citak’s
(21) study, the mean PMSS score was 116.96+31.06. In the
study of Ucar (22), it was found that women with PMS got
an average of 129.67+19.17 points from PMSS. In Akmali’s
(23) study, it was determined that women of reproducti-
ve age scored an average of 111.42+35.88 on PMSS. The
mean PMSS score in Erbil’s study (24) was 120.82+33, and
it was 122.05+£33.93 in Sener’s (25) study. The PMSS score
obtained in our study is similar to the study of Sener and
Erbil.

It was determined that 74.4% of the participants had the-
ir first menarche between the ages of 9-13. According to
Gokee (26), the age of menarche in 87.6% of the partici-
pants is 10-15 years. In the study of Kisa, et al. (18), the
mean age of menarche was found to be 13.21 years. This
finding obtained in our study is similar to the literature.
In our study, 86.3% of the students had menstrual cycle
length between 21-35 days. In Sener’s study (25), it was
found that 57.9% of his students had a menstrual cycle
between 28-31 days. In Vatansever’s study (12), 80% of
the students stated that the cycle duration was between
22-34 days. A normal menstrual cycle period is 22-30 days
(27). According to this result, the menstrual cycle length
obtained in our study is similar to the literature.

It was found that 27.3% of the participants used non-
pharmacological methods for PMS, while 37.5% used both
pharmacological and non-pharmacological methods. In
Tufan'’s study (17), 76.2% of the students stated that they
primarily used non-pharmacological methods in the pre-
menstrual period. In response to the research question,
the most commonly used non-pharmacological methods
were determined as herbal tea, plenty of water consump-
tion, hot application, and hot water bag. In Tufan’s study,
hot application, sleeping/resting, and taking a shower are
preferred the most (17). The data in our study are similar
to the literature.

It was determined that 51.9% of the participants applied
to herbal teas for PMS complaints, according to Donmez
and Gumissoy (28) 34.5% of the participants in the study
applied to herbal teas. In our study, 50.2% of the parti-
cipants consume water to reduce swelling in the body.
According to Topatan and Kahraman (29), 34.2% of the

participants drank plenty of warm water and herbal tea.
The data in this study are similar to the literature.

There were no participants using acupuncture in this
study. Jang et al. (30) found that the application of acu-
puncture in the luteal or follicular phase reduced PMS
symptoms by 50% or more. Armour et al. (31) mention in
their review that acupuncture can reduce PMS symptoms.
It is seen that our study is not similar to the literature. It
is thought that this situation is due to the lack of know-
ledge of the participants about acupuncture and the cost
of acupuncture application. The rate of participants using
aromatherapy for PMS complaints was 10.6%. The rate
of participants using aromatherapy in Tufan's (17) study
was 3.1%. and Turan et al. (32) found that aromatherapy
prevented pain in PMS. In the study of Uzuncakmak and
Alkaya (33), lavender oil inhalation was found to be effec-
tive on PMS. In the study of Bolsoy (34), the most frequ-
ently used oils in aromatherapy are; evening primrose and
lavender oil. Our study is similar to the literature.

It was found that 33.4% of the students preferred hot
water bags to reduce back, head, and abdominal pain in
PMS. In the study of Ascl et al. (35), one of the three most
commonly used methods in dysmenorrhea is applying
heat to the abdomen. In the study of Tufan (17), the most
frequently used non-pharmacological method in the pre-
menstrual period is hot application (75.6%). In this directi-
on, the rate of application of heat to the waist, head, and
abdomen is similar to the literature.

It was determined that 17.7% of the participants exerci-
sed regularly. According to Citil and Kaya (36), the rate
of midwifery students who exercise regularly is 20.8%. It
was determined that 40% of the participants in Yesildere
Saglam’s (37) study exercise. Our study was similar to
study performed by Citil and Kaya (36). When the nutritio-
nal habits of the students in the premenstrual period were
examined, it was found that the consumption of choco-
late and pastry foods increased by 51.5%. In the study of
Selcuk et al. (38), the prevalence of PMS is high in those
who consume fast food the most frequently. It was deter-
mined that the participants mostly (29.0%) preferred the
option of “staying away from environments that would
cause mood changes” in the management of mood chan-
ges in PMS. In the study of Ozmermer (39), 40.9% of the
participants stated that for mood management; and they
applied massage, music, rest, and exercise.
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Conclusion

More than half of the students had moderate PMS,
27.3% of the students preferred non-pharmacological
methods for PMS complaints, and 37.5% preferred
non-pharmacological methods in addition to phar-
macological methods. The participants mostly used
non-pharmacological methods to relieve pain. The non-
pharmacological applications preferred by the partici-
pants for PMS complaints were herbal teas, aromatherapy,
hot compresses, and massage. It has been found that the

situation of doing regular exercise is very low, students’

awareness of exercise should be increased. Consumption
of chocolate and pastry increases in eating habits during
the PMS period and it is thought that this affects PMS, the-
refore it is recommended to improve eating habits. It was
observed that none of the students preferred acupunctu-
re. In reducing PMS symptoms, students should be given
more information about non-pharmacological methods
and they should be enabled to use these methods effecti-
vely. There is a need for multidisciplinary and multidimen-
sional studies on nonpharmacological methods in PMS.
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Diabetes Risk, Health Literacy in Individuals

tabolism and unmistakable diabetes mellitus (DM)

is known as the “prediabetic period” and evolves
into unmistakable Type 2 DM in 5%-10% of individuals
(1,2).In 2020, one out of every three Americans is a predi-
abetic. More importantly, eight out of every ten adults are
unaware that they are prediabetic (3). According to the
data of the World Health Organization (WHO), 1.5 million
people lost their lives to diabetes in 2019. Almost half of
these deaths (48%) were individuals under the age of 70.
WHO data reveals that the rate of premature mortality
increased by 5% over the period 2000-2016. WHO stresses
that a healthy diet, physical activity, the use of medicati-
ons, and regular screening are important interventions
in the prevention of diabetes onset (4). According to the
2019 data of the International Diabetes Federation (IDF),
Turkey’s diabetes prevalence rate of 11.1% is the hig-
hest in the world (5). The “Turkish Diabetes Epidemiology
Project (TURDEP-1I-2010)" reports a frequency of 28.7% for
prediabetes in Turkey (1). Compared with TURDEP-I, it can
be seen that in the 12 years that have elapsed, Turkey pre-
diabetes prevalence has soared by 106% (6).

The period between registering normal glucose me-

It is reported that individuals with DM are not aware of
their condition and do not know the risks of the illness
(3). Health education can be provided to raise levels of
awareness in this context (7). Screening should be carried
out to determine levels of risk in this group such that indi-
viduals are checked for fasting blood glucose, administe-
red an Oral Glucose Tolerance Test (OGTT) and measured
for A1C (8). The Turkish Endocrinology and Metabolism
Association (TEMA, 2020) (9) recommends the use of the
FINDRISC (Finnish Diabetes Risk Calculator) in screening
groups at risk of DM. The advice is to achieve the scre-
ening of groups at risk as a priority, taking initiatives to
reduce these individuals’ level of risk in an effort to fully
protect against the development of chronic forms of the
disease (9).

The steady advances made in informatics technologies
brings with it the ensuing modernization of health ser-
vices and also the need to improve the health literacy
(HL) of individuals seeking these services (10). In order to
benefit from health services, individuals must be familiar
with many digital applications that enable them to get a
doctor’s appointment, schedule an examination, procure
the prescribed medications, all of which fall into the realm
of HL (11). HL will guide individuals in their decisions and
behaviors regarding healthcare and community health,
provide them with basic knowledge about health and he-
althcare services, help them access, understand and make

use of the information they need (12). HL serves to facilita-
te individual efforts to make decisions about their health
in daily life, raise the quality of their lives, improve their
health and prevent the onset of disease (12,13).

The “Health Literacy Levels in Turkey and Related Factors
Survey (2019)” (13) conducted by the Ministry of Health,
Health Improvement General Directorate (HIGD) has fo-
und that 7 out of every 10 individuals in Turkey have a low
level of HL. It is seen in the literature that an adequate le-
vel of HL improves health-promoting behavior as well as
health data (e.g., blood glucose levels), thus reducing the
prevalence of chronic illness and the risk of developing
disease (15,16).

HL is indirectly related to DM risk through the changes
that are advised to pursue a healthy lifestyle. At the same
time, a low level of HL points to negative health indicators
(15). Inadequate HL prevents individuals from accessing
accurate health information, leads them into neglecting
to engage in risk control and causes their condition to
worsen (17). ADA (2020) (8), classifies the 45-and-over age
group as a risk group for DM. Determining the groups at
risk and defining prevention strategies is an ongoing pro-
jectin the fight against DM throughout the world. The aim
of this study was to determine the actual and perceived
DM risks of individuals of 45 and over, as well as their HL
levels.

MATERIAL AND METHODS

Study Design
This is a descriptive, correlational study.

Sample

The population of the study comprised 240 individuals,
ages 45 and over, who were staff personnel at a state
university as of 2020. Sample size, as calculated in this
known population, was found to be 147. The sample gro-
up was made up of individuals volunteering to participate
in the study over the period July 2020-May 2021. Since
the data collection phase of the study coincided with
the COVID-19 pandemic, the targeted sample size could
not be reached, and the research was carried out with 82
(55.7%) individuals.

Inclusion criteria for the study were: Being of age 45 and
over and a part of the academic and administrative staff at
the state university where the study was conducted, not
being pregnant or having any malignant condition, not
having a problem with hearing or sight, having at least

Acabadem Univ. Saghk Bilim. Derg. 2022; 13 (4): 624-629

625



Topuz ibrahim ve Goziim Sebahat

an elementary school education, being fluent in spoken
Turkish, and consenting to participate in the study. The
data of the study were collected from the participants by
means of an electronic link to a questionnaire sent out
through the state university’s email network.

Data Collection

Descriptive Characteristics Data Collection Form

This is a form that queries the individual characteristics of
the participants. Created by the authors, the form consists
of questions about gender, type of personnel and smo-
king-drinking habits.

The FINDRISC Questionnaire

The Finnish Type-2 Diabetes Risk Score (FINDRISC) instru-
ment was used to determine the participants’ risk of de-
veloping DM. TEMA recommends the use of FINDRISC in
DM screenings (6,9). FINDRISC was developed in 1987 by
Lindstréom and Tuomilehto (18) for the purpose of deter-
mining people at risk for Type-2 DM. The validity of the
measure was the subject of a cohort study in 1992 (18).
The Turkish validity and reliability study for FINDRISC was
produced by Etbas Demirag (19) in 2016.

FINDRISC consists of eight questions (age, body mass
index-BMI, waist circumference, exercising, consumpti-
on of fruit and vegetables, hypertension, pre-pregnancy
blood glucose level and family history of DM). Possible
FINDRISC scores are “0-26" (18). Risk levels are classified as
follows (Table 1)

Table 1: FINDRISC Diabetes Mellitus Risk Classification (4)

Diabetes Risk Score
Total Score Risk Degree 10 Year Risk
<7 Low %1(1/100)
7-11 Slight %4(1/25)
12-14 Moderate %16(1/6)
15-20 High %33(1/3)
>20 Very High %50(1/2)

Perceived Diabetes Risk

The perceived DM risk of the individuals was noted by
means of the item, “Please comment on your DM risk” The
participants were asked to define their perceived risk of
DM by selecting a response from the choices of low, slight,
moderate, high and very high risk.

The Health Literacy Scale for Turkey (HLST-32)
Developed by the European Health Literacy Survey
Consortium, HLST-32 was designed to be used to assess
HL in literate individuals of the ages of 15 and over (20).
The Turkish adaptation of the scale was created by Okyay
and Abacigil (21) (2016). Cronbach’s alpha internal con-
sistency coefficient was found to be 0.92 (21). Cronbach’s
alpha for the overall scale in the study sample was 0.94.

Each item in the 32-item HLST-32 was rated on a 4-point
scale of 1=Very easy, 2=Easy, 3=Difficult, 4=Very difficult.
A response of “l don't know” is coded as 5. The responses
were reversely scored in the calculation of the total sco-
re. For ease of calculation, the formula “Index=(arithmetic
mean-1)x[50/3]” was used for standardization such that
the total score would be in the range of 0-50. The scores
for the level of HL are evaluated in four categories: 0-25:
inadequate, >25-33: problematic-limited, >33-42: adequ-
ate, and >42-50: excellent (21).

Statistical Analysis

Data was analysed with the licensed SPSS (Statical
Package for the Social Sciences) 23.0 software. The dist-
ribution of FINDRISC and HL levels was assessed with
frequency analysis. Skewness and kurtosis coefficients
were evaluated to see whether the data displayed normal
distribution; it was seen that the continuous data (HL sco-
res) did display normal distribution. The correlations bet-
ween variables was examined with Pearson’s correlation
analysis. A post hoc calculation of power was calculated
in the G*Power program. The calculation of the power of
the study was performed at a confidence level of 95% and
a level of significance of 0.05. The power of the post hoc
r test was found to be 86%. Since this value was 0.80 or
over, this indicated that the power of the test was good
and sensitivity was high (22).

RESULTS

An examination of the study participants’ sociodemog-
raphic characteristics showed that their mean age was
51.34+4.49 and 75.6% were between the ages 45-54. Men
comprised 79.3% of the participants and 59.7% of the gro-
up were working as administrative personnel (Table 2).

Areview of the variable DMrisk factors revealed that 25.7%
of the participants were obese according to the BMI, the
weight circumference of 36.6% was >88 cm, 19.7% were
physically inactive, 30.4% smoked, 4.9% drank and 19.5%
had hypertension (Table 2). A review of the invariable DM
risk factors indicated that 41.4% of the participants had a
history of DM/prediabetes in the family (Table 2).
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Table 2: Demographic Characteristics of the Participants

Variables Groups (n=82) %
Mean+SD 45-54 62 75.6
Age 55-64 19 23.1
51.34+4.49 >64 1 1.30
Male 65 79.3
Gender
Female 17 20.7
Academic professionals 33 40.3
Personal - -
Non-academic professionals 49 59.7
<25 kg/m2 19 23.1
BMI 25-30 kg/m?2 42 51.2
>30 kg/m2 21 25.7
Less than 94 cm (male) or 80 cm (female) 21 256
Waist circumference 94-102 cm (male) or 80-88cm (female) 31 37.8
More than 102 cm (male) or more than 88 cm (female) 30 36.6
Yes 16 19.5
HT
No 66 80.5
. o . Yes 34 41.4
Direct family history with DM, preDM
No 48 58.6
>30 minutes everyday 46 56.0
Physical Activity <30 minutes everyday 20 24.3
inactive 16 19.7
) Yes 25 30.4
Cigarette smokers
No 57 69.6
. Yes 4 4.90
Alcohol consumption
No 78 95.1
BMI: Body mass index; HT: Hypertension; DM: Diabetes mellitus; PreDM; Prediabetes

The actual and perceived DM risk and HL levels of the
individuals in the study were reviewed. Accordingly, the
FINDRISC questionnaire revealed a high risk of DM in
20.7% and a very high risk in 5.1% of the participants.
The perceived DM risk was high in 15.9% and very high in
3.6%. In 72% of the individuals, it was seen that their HL
were at the inadequate-problematic/limited level (Table
3).

A positive and significant correlation was found between
actual and perceived DM risk (r:0.77, p<0.001). There was
no significant correlation between actual and perceived
DM risk and HL scores (Table 4).

Table 4: Correlation for the Relationship between Health Literacy

Levels and Actual Perceived Diabetes Risks of the Participants

Variables Actual DM Perceived Health
Risk DM Risk Literacy
Table 3: Actual-Perceived Diabetes Risks and Health Literacy P 0.771% 0.105
Levels of the Participants Actual DM Risk 1
p <.001 0.350
Variables Classification (n=82) | %
Low 14 | 170 Pe"e;’ekd DM | f 1 0.091
IS
Slight 32 [ 390 P 0417
Actual DM Risk Moderate 15 18.2 Health Literacy | ' 1
High 17 | 207 —— p
Very High Risk 4 5.10 *r=0.60-0.79; DM: Diabetes mellitus
IS
Low 32 39.0
Slight 21 | 256
Perceived DM Risk Moderate 13 15.9 DISCUSSION
High B 11391 When the factors affecting DM risk were examined, it was
Ve;y High 3 360 found that 51.2% of the participants were at risk of obe-
[ t 18 | 220 . . S
MeanSD Jeceanae sity, 25.7% were obese according to the BMI, the waist cir-
Health Problematic-limited 41 50.0 . L
Literacy cumference of 74.4% placed them in the risk interval (>80
Score | 31394919 Adequate 12 1146 cm), 19.5% had hypertension, and 19.7% led inactive lives.
Excellent 1 134
DM: Diabetes mellitus.
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The authors of a cross-sectional study conducted in the
US reported that 90% of their participants were extre-
mely overweight or obese and 50.6% had hypertension,
asserting that these factors could be associated with DM
risk (23). In another study examining DM risk and impac-
ting factors among Korean immigrants, it was shown that
21.3% of the individuals were slightly overweight while
55.3% were obese according to the BMI, and it was sug-
gested that these factors could be associated with the
DM risk (15). The review of the DM risk factors examined
in this study produced lower rates that in similar studies
with adults in the literature, but it was seen that obesity
was the most significant risk factor.

Among the study participants, 25.8% were at a high-very
high risk of DM; 19.6% perceived their DM risk to be high-
very high. The additional correlation analysis performed
revealed a positive and significant correlation between
actual and perceived DM risk (r:0.77, p<0.001). It can the-
refore be said that the participants correctly assessed the-
ir DM risk. A study in China that looked into the actual and
perceived DM risks of mothers, their were at low risk for
DM (90%), and that the majority (88.7%) again perceived
their DM risk to be low (24). In another study conducted in
the US, one-third of individuals with high DM risk (about
40%) perceived themselves to be at“no risk” of DM and ex-
hibited “false optimism”in this context (25). It should not
be forgotten that perceiving one’s risk to be lower than
it actually is (false optimism) may be the biggest barrier
to reducing individual risks. In fact, individuals who are
aware of their existing risks may make an effort to affect a
change or adopt a lifestyle conducive to change, such as
increasing their level of engaging in physical activity.

It was found in the study that a large majority of the par-
ticipants (72%) were at an inadequate and problematic/
limited HL level. These results are consistent with various
other studies in the literature that state that approxima-
tely 65% of Turkey’s population are at a problematic or
inadequate HL level (26). In another study in which the
same measuring tool was utilized, it was reported that
70% of the study participants displayed inadequate, prob-
lematic/limited HL levels (27). In Brazil, researchers have
reported that 56.5% of individuals aged =60 exhibit ina-
dequate-problematic HL levels. The same research states
that individuals with an adequate level of HL have better
health outcomes (28). In a study conducted in Kuwait, it
was found that 64% of individuals displayed inadequate,
problematic/limited HL (29). In other studies conducted
similarly, it is emphasized that 81.5%-90.8% of individuals

display inadequate, problematic/limited levels of HL
(21,30).

In this study, no significant correlation was found bet-
ween the level of HL and actual and perceived DM risk.
The literature points to a directly proportional correlation
between HL and DM. In a study carried out in Indonesia,
revealed a significant correlation between the level of HL
and DM risk (31). Another study reporting similar results
showed that inadequate or low HL levels were associated
with DM risk, and that individuals with high DM risk were
more likely to display a low HL level. The most important
reason for this, it is asserted, is the lack of sufficient know-
ledge about DM as part of HL and by the same token, the
failure to make behavioral changes (32). The participants’
actual and perceived DM risks in this study, their aware-
ness about this matter can to some extent be taken to
mean that their HL concerning the risk of DM was at a
good level.

CONCLUSION

It was seen in this study that there is a directly propor-
tionate and consistent relationship between actual and
perceived DM risk and that there is no correlation bet-
ween HL and actual and perceived DM risk. It can be said
that the participants had a correct perception of their risk
for DM and in this context, they were at an advantage in
terms of making healthy changes in their behaviors. It was
noted that in the study group, approximately 74.4% of the
sample were at risk in terms of the DM risk factors of BMI
and waist circumference. Instead of probing into general
HL in this context, future studies should be devoted to
measuring HL as it relates to the risk of DM.

Limitations

It is considered a limitation that health history of partici-
pants was taken into consideration according to partici-
pants’own statements.
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Purpose: This study was conducted by using the qualitative study method descriptive phenomenological approach in
order to explore the experiences and needs of nurses working during the COVID-19 pandemic.

Methods and Materials: This study was conducted using a descriptive phenomenological approach. The Questionnaire
Form and the Semi-Structured Interview Form were used for data collection.

Results: Themes and sub-themes as a result of interviews with nurses were the effects of the pandemic (psychological
Elif ISIK DEMIRARSLAN effects, working conditions, social effects), fear and worries (stress and uncertainty, infecting beloved ones and others),
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positive energy), needs(need for auxillary staff, need for additional nurses, need for psychological support), occupational
health and safety (difficulties and pressures related to personal protective equipment, thermal comfort issues, nutritional
problems, occupational accidents, relationship between COVID-19 and occupational disease).
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Conclusion: Nurses who cared for patients diagnosed with COVID-19 in Turkey were negatively affected by the pandemic
both psychologically and socially.
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OZET

Amag;: Bu arastirma, COVID-19 pandemi siirecinde gorev yapan hemsirelerin deneyimlerini ve gereksinimlerini belirlemek
amacyla nitel arastirma yontemi olan tanimlayici fenomenolojik yaklasim kullanilarak gerceklestirilmistir.

Yontem: Bu calisma, tanimlayici fenomenolojik bir yaklasim kullanilarak yapilmistir. Aragtirmanin verileri Anket Formu ve
Yan Yapilandinlmig Gériisme Formu ile toplanmistir.
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Needs of Nurses Caring for COVID-19 Patients

oronaviruses are a large family of viruses that can

cause various diseases ranging from the com-

mon cold and influenza (flu) to more severe di-
seases including severe respiratory failure, Middle East
Respiratory Syndrome and Severe Acute Respiratory
Syndrome (1). Today, many subtypes of coronavirus have
been reported to cause illnesses in humans. A novel type
of coronavirus causing disease in humans was identifi-
ed in December 2019, in Wuhan City, Hubei province of
China and the disease was recognized as Coronavirus di-
sease 2019 (COVID-19) (2). The World Health Organization
declared COVID-19 as a “pandemic” when the new type of
coronavirus was observed simultaneously in many conti-
nents (3).

The COVID-19 pandemic has significantly infected all seg-
ments of the populations worldwide. Nurses are one of
the most affected groups by this pandemic. Nurses are
the major group of healthcare professionals having close
contact with the patient while providing care and while
communicating with the patients and their relatives (4).
Various situations such as intensive working hours, incre-
ased workload, inadequate equipments, risk of contami-
nation and spreading of the virus, fear of death, unfair cri-
ticism by the society affected nurses adversely during the
COVID-19 process. In addition, the lack of specific drugs
against COVID-19, staying away from family and beloved
ones, death news in the media and insufficient support
intensified the effects of the course (5). It was noted in the
literature that nurses suffered from psychosocial prob-
lems, stress and anxiety disorders, and sleep disorders in
this period (6). Sun et al. (2020) conducted a study on the
experiences of nurses providing care for COVID-19 pati-
ents, where they reported fear and anxiety initially, and
different coping strategies to get by (7). Liu et al. (2020)
reported that nurses experienced fatigue due to the inc-
reased workload, difficulties related with protective equ-
ipments, uncertainty and fear of being infected as well as
infecting others during the COVID-19 process (8). Kackin
et al. (2020) indicated that COVID-19 pandemic changed
social and business lives of the nurses considerably, and
had negative psychological impacts, thus raised the need
for psycho-social support (5). Jia et al. (2020) reported that
nurses faced ethical problems during the COVID-19 peri-
od, had inadequate psychosocial support, and experien-
ced role ambiguities between nurses and physicians (9).

Nursing services can be planned and the strategies sup-
porting the nurses can be developed by determining the
needs and experiences of nurses during this COVID-19
pandemic. For this reason, our study aims to identify the

experiences and needs of the nurses providing medical
care to COVID 19 patients in this process and to develop
relevant solutions.

MATERIAL AND METHODS

Study Design and Setting

This study was conducted using a descriptive phenome-
nological approach, which is a qualitative research met-
hod, with a view to determine the experiences of nurses
during the COVID-19 pandemic process. Descriptive phe-
nomenology describes experiences in daily life. These
experiences are related to hearing, seeing, feeling, be-
lieving, remembering, decision making and evaluating.
Descriptive phenomenological research method is cho-
sen when a researcher wants to understand and reveal
an event or situation (10). This approach was preferred
in the present study with a view to reveal the experien-
ces and psychosocial problems of nurses providing care
to COVID-19 patients in Turkey, as well as to understand
their feelings, thoughts and perspectives. The present ar-
ticle was written in accordance with the consolidated cri-
teria for reporting qualitative research (COREQ). This study
was carried out between September 7 and September 13,
2020 in a state hospital in Turkey.

Participants

The sample of the study consisted of nurses providing
care to patients diagnosed with COVID-19. The most im-
portant requirement of the phenomenological model
in terms of the study groups is that the participants are
selected among those having fully experienced the phe-
nomenon in all aspects (11). For this reason, the nurses
speaking and understanding Turkish and providing care
to the patients diagnosed with COVID-19 were included
in this study. Purposive sampling technique was used in
this study. Repetition of the responses (reaching the data
saturation point) was used to determine the sample size,
and a total of 15 interviews were made (12).

Data Collection

The Questionnaire Form and the Semi-Structured
Interview Form were used for data collection. The ques-
tionnaire form was created by the researchers based on
the literature (5,13). This form consisted of 8 questions inc-
luding the nurses’ personal characteristics and business
experience. This form includes questions; age, gender,
marital status, presence of children, number of children,
origial department, educational level, working experi-
ence. In addition, a semi-structured interview form was
also used, prepared by taking advantage of the literature
(7,14,15), for determining the experiences of nurses ca-
ring for COVID-19 patients (Table 1).
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Table 1. Guide for Preparing Interview Questions.

1.How did the pandemic period affect you? Positive: Negative:

2. Could you tell us about your thoughts about COVID-19 patients?

3. What are the issue/issues worrying you at most during the
pandemic period? What are the issue/issues that you are worried
most during the pandemic period? Can you explain?

4. How did the pandemic affect your social life? Can you explain?

5. How did the pandemic affect your family life? Can you explain?

6. Could you tell us about the care process of COVID-19 patients?

7. How would the quality of care given to COVID-19 patients be
increased and be more effective?

The appropriate date and time was as specified for indi-
vidual interviews with nurses participating in the study.
Written consents were obtained from the volunteering
nurses, and their permission for using a tape recorder
during the interview. For data collection, semi-structured
interview technique was used by the researchers intervi-
ewing with the nurses in a reserved room within the insti-
tution. Each interview took approximately 35-45 minutes,
and performed by three researchers. Sufficient repetition
of same or similar responses suggested the researches
to terminate the interviews. During the interviews, notes
were taken by the researchers and a tape recorder was
used.

Data Analysis

Descriptive statistics and thematic content analysis met-
hod (semi-structured interview data) were used in the
analysis of the data. In content analysis, similar data are
brought together within the framework of certain themes
and concepts and compiled and interpreted in a way that
the reader can understand (16). This research method in-
volves the stages of code, category and theme constructi-
on. In the first stage of data analysis, the audio recordings
obtained from the qualitative interviews were analyzed
by the researchers immediately after the interviews, each
interview was transcribed into a separate word file, and
35 pages of data set was obtained at the end. Each tape
recording was carefully listened twice after being trans-
cribed. The data were repeatedly read and evaluated by
three researchers. The results obtained from study data
were analyzed by three researchers at different times.
Consensus was reached and the framework was construc-
ted with five categories, considering the topics in the se-
mi-structured interview questions and the literature data.
Within this framework, the notes were reviewed several
times and the similarities in the expressions were compa-
red and conceptualized. So, the themes and sub-themes
that will be placed under the categories were specified.

Data saturation point was tried to be observed in this way.
While conducting the analyis, attention was paid to the
sub-themes and themes to have a meaningful integrity
within themselves and to form an holistic integrity with
each other, reflecting the whole concept map. The trans-
cripts were analyzed and evaluated and finally five the-
mes and ten sub-themes were determined through the
collaboration of researchers, along with discussions and
the exchange of ideas.

Validity and Reliability of the Study

Creswell and Miller criteria were taken into consideration
for validity and reliability in the study (17). For this reason,
“credibility” was used in place of “internal validity” and
“transferability” in place of “external validity”. Credibility;
This is because the research results are clear, consistent,
and can be confirmed by other researchers. The results
of the research are given with direct quotations from the
nurses’ statements. Attention has been paid to the fact
that the quotations are relevant and explanatory with the
specified themes and sub-themes. Transferability means
that research results cannot be generalized, but can be
adapted to such settings. The qualitative findings of the
study were given in detail in such a way that they can be
compared with the data of similar studies.

As for reliability in qualitative research, “consistency” is
preferred instead of “internal reliability” while “confirma-
bility” instead of “external reliability”. Consistency is to ac-
cept the variability of cases and to reflect this variability
in the study in a consistent manner (16,17). The researc-
hers asked the questions with a similar approach to each
and every participant nurse throughout the semi-struc-
tured interviews, and recorded. The qualitative data of
the research were presented by using direct quotations.
Confirmability is defined as the researcher continuously
cross-checking the obtained results by means of the gat-
hered data, and offering a logical explanation to the rea-
der (16,17). The results obtained by the researchers were
transferred to readers in a clear and understandable form
to ensure confirmability in this study. The qualitative re-
sults of the research were compared with the data of simi-
lar studies, substantiated by the literature and explained
in the discussion section.

Ethical Consideration

The ethics committee permission (Number: 78646441-
050.01.04, Date:02/07/2020-E.6972) and institutional
permission (Number:11720518-604.02,Date:25/08/2020)
were obtained before collecting the data. Participation
in the research was absolutely voluntary. The nurses
were informed about the aim of the study, and a written
statement of consent was obtained for their voluntary
participation.
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RESULTS

Characteristics of the Respondents

Mean age of the nurses participating in the study was
35.2+6.5 years and total work time was 11.93+7.03 years.
It was determined that the majority of the nurses were
women (86.7%), had undergraduate education (66.7%),
were married (66.7%) and had children (66.7%). Also,
40.0% (n=6) of the nurses were on duty in internal me-
dicine service while 20% (n=3) in the emergency room,
and 26.7% (n=4) stated that they stayed away from home
during the pandemic. Table 2 outlines the baseline cha-
racteristics of the participants.

Phenomenology

We explored the experience of nurses concerning
COVID-19 patients during the outbreak using phenome-
nological methods. The data revealed five levels of the-
mes (Table 3): “effects of the pandemic’, “fears and wor-
ries”, “professional satisfaction”, “needs’, and “occupational
health and safety” The sub-themes that deepen these
themes are explained below. Direct quotes were used to
present participants’ perceptions and views. In the texts
cited directly from the nurses’ statements, the names of
the nurses were coded as Participant 1, Participant 2, and
so forth, according to the interview order (Table 4).

Table 3. Summary of Themes and Subthemes.

satisfaction

Themes Subthemes
Effects of the - Psychologlcal gffects
andemic - Working conditions
P - Social effects
Fears and - Stress and uncertainty
worries - Infecting beloved ones and others
- Motivation of being a nurse
Professional - Care for patients with covid-19 and

interaction with them

- Team harmony and positive energy

Needs

- Need for auxillary staff

- Need for additional nurses
- Need for psychological support

Occupational
health and
safety

- Difficulties and pressures related to
personal protective equipment

- Thermal comfort issues
- Nutritional problems
- Occupational accidents

- Relationship between covid-19 and

occupational disease

Table 2. Demographics of Participating Nurses (n=15)

Participants Age Gender Marital Pres'ence Nurpber of Original Educational level e)‘zxoerrlz::;gce
(Year) status of children | children department (Year)

Nurse 1 37 Female Married Yes 1 Emergency High school graduate 10
Nurse 2 30 Female Single No - Emergency Associate’s degree 4
Nurse manager 3 42 Female Single No - Emergency Bachelor’s degree 15
Nurse 4 42 Female Married Yes 2 Internal medicine | High school graduate 19
Nurse 5 34 Female Married Yes 1 Internal medicine Bachelor’s degree 10
Nurse 6 34 Female Married Yes 3 Internal medicine Bachelor’s degree 10
Nurse 7 38 Female Married Yes 3 Internal medicine Bachelor’s degree 19
Nurse 8 30 Female Married Yes 1 Internal medicine Bachelor’s degree 7
Nurse 9 23 Female Single No - Internal medicine Bachelor’s degree 1
Nurse manager 10 45 Female Married Yes 2 Palliative Bachelor’s degree 25
Nurse manager 11 40 Female Married Yes 2 Palliative Bachelor’s degree 15
Nurse 12 40 Male Single No - Intensive care Master’s degree 20
Nurse 13 23 Female Single No - Intensive care Associate’s degree 1
Nurse 14 35 Female Married Yes 2 Surgical Master’s degree 1
Nurse 15 35 Male Married Yes 2 Intensive care Master’s degree 12
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Table 4. Themes,Sub-Theme and Sample Quotations Identified in Interviews with Nurses.

Theme

Sub-theme

Quotations

Effects of the
pandemic

Psychological
effects

-l was the one who contacted the first positive patient in this hospital. Therapy process was uncertain in
those days. Everyone was very unprepared. At first they quarantined me at home. | sent my children to my mother.
We stayed together with my husband, but | stayed in a seperate room. You'd become paranoid in such a situation. |
was wiping and cleaning all over. | was feeling as if the virus was spreading from me (Participant 1).

- People presume that we are COVID-19 patients just because we are nurses. We are inevitably
psychologically affected (Participant 12).

Working
conditions

- We switched to flexible working hours. We work 24 hours a day. We collected a lot of overtime payments.
We started working more than usual. | am in the mood that | will continue to another shift the next day. (Participant
1).

- We started working for 24 hours. We care for COVID-19 patients as well as other critical patients. We have
to don and doff PPE many times a day. We sweat a lot (Participant 2)

- was working in the operating room before. When I first came to this service, | was very afraid that | will
take care of COVID positive patients. But there is nothing we can do, there are very few staff. That’s why we have to
do everything of the patiens, daily care and giving treatments. | find myself drenched in sweat after I'm finished with
treatments (Participant 13).

Social effects

- We cannot go anywhere with the children that we used to go before the pandemic. We only go to open
air places, to the countryside. Our neighborly relations are almost over. We do not have any contact with anyone
(Participant 7).

- My social life is affected considerably. I'm afraid of going out at all. | feel safer when I'm in the hospital. |
see our COVID-19 patients outside, some of them already recovered or some should be still in quarantine at home,
then | get extremely angry and feel concerned, considering that they can infect other people. Although | love
traveling, | cannot (Participant 9).

- I haven't been to any cafe or restaurant since pandemic started. | feel more concerned outside because |
believe that we are more likely to get the disease from the outside, not from the hospital (Participant 5).

Fear and
Worries

Stress and
uncertainty

- Does this disease infect us? What would happen to us? How will be the whole process? We get very
different reactions when we say outside that we are healthcare staff. They immediately put on their masks. They
suppose that we spread the virus all over. The last patients admitted to our unit are very critical. When the patients
are diagnosed with COVID-19, they start asking questions as to what will happen to them, in anxiety. The other
Patients in the hospital have very negative approach to COVID positive patients. When we have our overalls, patients
run away from us. (Participant 2).

- Sometimes it feels like we run around in circles, we waste time. We fall into despair. We're struggling here.
But everyone is very comfortable outside. Uncertainty is also very exhausting (Participant 4).

-There is an uncertainty, when will it end and what will happen? We do not know what will be our end. We
are right in the middle of this outbreak in person. That's why we're afraid (Participant 5).

Professional
Satisfaction

Stress and - I'm very worried about getting and transmitting COVID-19. | am doing my job. | may get the virus, but |
uncertainty | have no right to infect my child and husband. | feel guilty about this (Participant 8).
infecting - I was never afraid of having COVID-19. But | was worried about infecting my friends. Beyond that, | wasn't
beloved ones | concerned (Participant 9).
and others - What | am mostly worried about is spreading the virus, infecting others (Participant 13).
-They used to consider us as auxillary health personnel. Now they consider us at a higher status. The
COVID-19 pandemic changed the way people see the nurses. Even the way they talk to us changed. They realised
Motivation | that we are an important part of the health sector. They show more respect to us. They look into our eyes with hope
of being a (Participant 6).
nurse - Nursing is very valuable, | believe there is conscience in those who perform this profession. In other
countries, many nurses left the profession. But in our country, nurses work very conscientiously and nobody quit
their job (Participant 3).
- Some patients are brought to the hospital hurriedly when their test is detected positive. We try to meet
their needs in the hospital. It’s like a prison for the patients to be here. We are doing our best. We try to give some
Care for psychological support. Sometimes families refuse meeting with their patients, sometimes patients don't want to see
patients with | their families. During this period, nurses and patients begin communicating more than ever. Patients’ gratitude and
Covid-19 and | appreciation motivate us, no matter how tired we are (Participant 3).
interaction - There are some patients coming from the peripheral villages. Sometimes they don’t even have slippers.
with them We meet all kinds of needs for them. Sometimes patients’relatives do not want to stay with them and run away. We
work for these patients in close contact while everyone run away from them and we are happy about it. Patients also
remark that they are very satisfied with us (Participant 13).
- I think the nurses are getting stronger. Health professionals increased in value in the eyes of the people.
Self-confidence increased in nurses. We are more appreciated today. Nurses started reading much more research.
Team Our qualifications increased, we improve, we learn up-to-date new information. Our cooperation increased as well,
harmony we care about each other more. Discrimination between doctors and nurses disappeared and this unison developed
and positive | much more today. It was a very positive result indeed. We see more value from the institution, this makes us feel
energy very comfortable. We started acting in unity and integrity. We have a health minister who is concerned about our

problems. | am very happy with the current situation. We did not have any big trouble, even our manager himself
worked just as we did. (Participant 3).
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- We take care of all the personel problems of the patients individually.We provide everything including
water and food. We provide their communication with families and even external contacts. We try to reach their
relatives whenever they need. While working at this pace, it becomes very difficult to keep up with other patients. It

Need for takes a lot of our time to put on and take off oyeralls (Participan.t 9). . o
aUlIeTy ettt - There should also be a staff for daily care of the patients. Nursing care is different, but we need
additional staff to meet self-care needs. For example, there are patients with no relatives or no companion. | think
it is necessary to allocate separate staff for such patients. Because we are not working in ordinary times. A separate
staff member is required for personal care of the patients. They constantly need this or that. We need to order these,
and it takes time (Participant 5).
Needs - Working hours should rather decrease. More nurses are needed. 24 hours long working is very heavy
Need for and exhausting (Participant 2).
additional - We have shifts very often. We are very few nurses. The number of nurses should be increased. 24
nurses hours working is very tiring. Night-time hospitalizations are common because test results are announced at
night,(Participant 5).
- We are worried about what would happen to us. The patients are affected very negatively when they
Need for see the patients who can't breath and die on social media, television and internet. If we were not involved in
. this business, if we were an outside person, we would feel the same. Psychological support is a large part of the
psychological - - ; ) )
e treatment. Nurse§ ne(?d psychologlcal support as well. Married health p.ersonnel, particularly those with children
are also affected in this period very negatively. They manage both hospital and the house. They support both the
patients and their households. That’s why we have experienced too much burnout (Participant 6).

- After removing the mask, problems such as sore throat and pharyngitis occur. Our breath come back

somehow. The mask irritates my throat. (Participant 1).
Difficulties - We can't work comfortably. Goggles and face shields create a lot of difficulty for us. Clothes are very
and pressures stifling, we s.weat alot. It is very troublesome to put on and remove those overaII.s, thereis a.risk to contaminate
. oursglyes with the secretions smeared on us while taking them off. Its psychological aspect is even worse
— (Participant 5).
. - We feel tiredness and sleepiness because we wear masks the whole day. Recently, the number of
protective . . ) : ; : . . L
. patients with respiratory distress increased and patients became more critical. The risk of contact is higher. People
equipment o o very unconscious, they don't believe and don’t wear masks. In this period, nurses work with more devotion.
Except for 2 departments in the hospital, everywhere is reserved for positive cases and all the patients are referred
from the emergency room, which increases our workload (Participant 8).
Thermal - When we wear our overalls, we almost get soaked completely. There is a hanger here and we dry the
overalls on the hanger. When we come to the room, we catch colds, since all the windows are open (Participant 6).
comfort : - .
. - Because | love working, the COVID-19 pandemic did not affect me adversely, except for wearing
issues S . . -
overalls, working in it, sweating and smelling sweat all day long (Participant 9).
- The most important problem for us and for the patients is the meals. They are insufficient and
Occupational tasteless and the dishes are not compatible with each other. There are complaints from both the patients and the
Health and employees. In addition, we suggest to give patients snacks such as fruit, yogurt, etc. | think the meals provided are
Safety not nutritionally adequate as well. Patients cannot afford buying everything from the canteen. Patients have trouble
Nutritional | with canteen, because it is expensive and you can't find everything. A solution can be found in this respect, by the
problems institution (Participant 9).

- We are having trouble with meals. It is an outsourced catering service and we are not happy with that.
They are not good in quality and quantity (Participant 12).

- Snacks should be added by the institution and fruit should be given as snacks. Volunteer support lines
need to be established. There might be volunteers ready to bring along some food for the patients (Participant 14)

- Sometimes those masks and overalls make me nervous. Overalls make me sweat a lot, | can’t breathe.

. Since the face shield becomes foggy, | have difficulty in seeing what | am doing while providing care for the patients.
Occupational . ) - : - P
accidents For this reason I'm afraid of makllng mlstakes (Pa.rt|C|pant 2). . . -

- Overalls and face shield induce panic attack. The face shield becomes misted, so it is difficult to

implement a vascular access (Participant 12).
Relationship - My hand was pierced by a needle contaminated with a COVID positive patient. So | was very much
between concerned. | had a test. Now it is 7 days. It was recorded as a work accident. Even if there is no infection, there is
Covid-19 and | arisk. In the classification of occupational diseases, there is a section called contagious occupational diseases.
occupational | COVID-19is not included in this section. | think COVID-19 should be considered as an occupational disease. This
disease would increase our work standards (Participant 2).
Theme 1: Effects of the Pandemic Theme 2: Fears and Worries

This study revealed that nurses providing care to
COVID-19 patients were adversely affected, both psycho-
logically and socially, in Turkey. The nurses reported that
ever-changing working conditions and different routines

The nurses stated that their stress levels increased as the
course of COVID-19 pandemic conditions prevailed and
uncertainty increased. Most of them remarked that they
were under psychological pressure, and suffered fear and
anxiety. They felt depressed and anxious as they faced de-

during the pandemic were extremely difficult. ath and other painful scenes.
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Theme 3: Professional Satisfaction

Despite tough conditions and various difficulties, most of
the nurses reported that they were happy in coping with
the disease. First of all, they indicated that they felt the
patients’ goodwill, respect, cooperation and gratitude.
Secondly, the support given by the family and by the col-
leagues made them happy. On top of these, institutional
support and motivation in the hospital made the nurses
feel esteemed.

Theme 4: Needs

The nurses stated that they needed supplementary per-
sonnel and nurses and psychological support while provi-
ding care to COVID-19 patients.

Theme 5: Occupational Health and Safety

Using personal protective equipment (PPE) while working
with COVID-19 patients has a protecting effect for the
nurses and a limiting effect on infection. However, long
time use of PPE caused skin problems, lack of thermal
comfort and work accidents. Loss of excessive fluid out of
the body due to sweating while in PPE and inadequate
intake would cause serious health problems. The nurses
also reported that PPE would cause work accidents while
treating patients. They pointed out that the COVID-19 di-
sease should be recognized as an occupational disease by
the regulations. In addition, they reported that refectory
meals were insufficient and with little nutritional value.
They claimed that bad hospital meals made it even more
difficult for the patients to eat, as they already had no ap-
petite due to COVID-19.

DISCUSSION

In this study, experiences of the nurses providing medical
care to COVID-19 patients were examined using pheno-
menological methods and the findings were summarized
in 5 themes: effects of the pandemic, fears and worries,
professional satisfaction, needs, occupational health and
safety.

Within the framework of the first theme of this study, the-
se nurses perceived the effects of the pandemic, not only
psychologically and socially but also in terms of working
conditions. It was observed in other parts of the world
too, that nurses experience similar fear, anxiety, stress
and psychological pressure during outbreaks (7,18). The
results of this study are similar. This can be attributed to
insufficient knowledge about the pandemic, inadequate
preventive measures, and lack of satisfactory community
support to nurses.

Fears and worries of nurses constitute the second theme
of the study. It was shown that psychological support
provided by professional organizations, family, and social
environment can relieve their anxiety and stress (19,20).
However, in this study, it was observed that nurses could
not have adequate social support and they were in stress
due to the risk of infecting their families. Uncertainties re-
garding the course of the disease also caused despair and
stress. It was also shown in other studies that, nurses felt
hopeless and stressful due to the very same factor (21,22).
Due to its specific nature, nursing is a highly stressful
profession. Nurses confront severe pain, grief, and death
every day, as very few people do.

The third theme of the research is professional satisfac-
tion. Nurses were satisfied with their jobs and remained
motivated, despite the burden of a heavy workload and
the risk of disease transmission. Nurses fighting aga-
inst the COVID-19 pandemic were considered as heroes,
which caused higher level of job satisfaction and less
psychosocial problems (20). These findings are consistent
with the results of our study. The initial fears and worries
experienced by our nurses working with COVID-19 pati-
ents disappeared over time, and their close interactions
with patients induced positive emotions in patients (7).
This was considered to improve the recovery of patients.
Because, positive interactions between nurses and pati-
ents was shown to be important in boosting patients’mo-
rale and improving patients’ satisfaction with healthcare
service, coping with disease, compliance with treatment
and motivation for recovery (23).

The fourth theme of this study is the needs. Number of
nurses in hospitals has been always short of the required
number. However, reinforcing pandemic services with ext-
ra healthcare and auxiliary personnel is highly important
in this pandemic process. Such assistance and support te-
ams were established for nursing management worldwi-
de (24). Again, working hour changes and frequent shifts
increased their workload even more. Similar results were
obtained also in other studies (25). Additional healthcare
staff should be employed in order to reduce the pressu-
re and workload on healthcare personnel and the needs
should be provided as soon as possible and at the best
conditions (21).
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Psychological support is another issue that nurses need
most and is disregarded. Regular psychological support
must be offered to healthcare staff during the pandemic
process (25). As the fight against pandemic continued, it
was extremely important to improve and strengthen the
mental state of healthcare workers in terms of protec-
ting the health of the patients as well as the healthcare
workers. Healthcare professionals could receive online
psychological support in this period, if they needed (21).
Other duly attempts were also suggested in order to pro-
tect the mental health of the nurses. It is even easier to get
access to these services in case they are provided through
channels such as tv or social media. It was determined
that institutional support as well as family and social sup-
port helped nurses in reducing stress levels (19).

Occupational health and safety is the last theme of the
study. Hospitals are very hazardous places to work (26).
Almost all risk factors can be found in hospitals. Nurses
were always face to face with these factors, also in pre-
pandemic times, but now during the pandemic, they
were directly threatened by them. Nurses constitute the
largest group among healthcare professionals and they
provide direct care to patients diagnosed with COVID-19
at a distance of less than 1 meter. For this reason, it is im-
portant for the nurses to know standard, droplet and con-
tact isolation precautions and to use personal protective
equipment (PPE) in order to protect themselves and other
members of the healthcare team and to provide care sa-
fely (27).

Changes in PPE use in particular, and increased use of
PPE caused stress and difficulties in care. Working with
overalls and other protective equipment for a long time
causes excessive sweating in the staff, leading to great dis-
comfort and excessive fluid loss as well as skin reactions
requiring medical treatment (28). In addition, prolonged
and possibly inadequate use of PPE made them worried
about its safety in terms of disease transmission risks (29).
The nurses participated in the study had sufficient know-
ledge about the use of PPE and had updated trainings,
reviewed new brochures, and followed the instructions
regularly. Our data were in line with the data of the studi-
es measuring the knowledge of nurses on PPE use (30,31).
Increasing the number of employees and rest breaks, and
eventually minimizing the duration of PPE use, will defini-
tely reduce these problems (30). Although nurses suffered
from PPE deficiency in the early stages of the pandemic,
they stated that this problem was resolved in a very short
time.

Regular donning and doffing PPE causes also physical fa-
tigue and stress (32). However, proper use of PPE is obli-
gatory even for routine procedures (33). It was also repor-
ted that skin problems occur due to wearing overalls and
medical treatment is required (28). Wearing a full-body
PPE also causes the staff not to meet their physical needs
during this period. Nurses’ complaints including fatigue,
weakness, dizziness, etc., may be due to fluid-electrolyte
imbalance as a result of excessive fluid loss and failure in
its replacement. Inadequate or poor quality PPEs, and flu-
id loss were shown to cause dermatoses all over the body,
particularly on the lips, nose, around the eyes and hands
(34,35). It is recommended that, nurses should be provi-
ded appropriate and high quality PPEs, a healthy and ba-
lanced daily diet, sufficient amounts of fluid, and frequent
breaks during shifts (33).

Occupational accident is another sub-theme of occupati-
onal health and safety. Nurses generally hold PPE respon-
sible as the main reason for the work accidents they had.
They stated that they experienced accidents especially
because PPE was not convenient for working comfortably,
face shield was preventing vision due to fogging up and
equipment was even creating situations like panic attack.
Needlestick injuries are recognized as the major occupati-
onal accident in the health sector. Likewise, injury by con-
taminated sharp material or contact with contaminated
material also creates a significant occupational hazard for
the staff (36). Increased use of PPE during the pandemic
period resulted in high probability occupational accidents
for nurses.

Legal recognition of COVID-19 as an occupational disea-
se is another important theme concerning all healthcare
professionals and mentioned by the nurses in this study.
A guide was published for recognizing COVID-19 as an
occupational disease, why and how this could be imp-
lemented. In this guide, very high-risk professions were
determined and nurses were included in the high-risk
group (37). Moreover, it was emphasized in the guide
that COVID-19 should be an occupational disease and the
healthcare staff who died because of that should be con-
sidered as occupational martyrs (38). In the diagnosis of
occupational disease, it is important to diagnose the di-
sease correctly and prove that the disease is caught at the
workplace (39).

Impact of the Research
This study was produced a deep understanding regarding
the experiences of the nurses providing care for COVID-19
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patients. Besides, it was emphasized in this study, we fo-
und that positive emotions co-exist together with negati-
ve emotions during the pandemic, on the basis of profes-
sional satisfaction. It is also were realized that burnout can
occur due to the increased workload on nurses during the
pandemic period and well-known difficulties of working
with protective equipment. Therefore, significant inter-
ventions should be planned to reduce the risks of burnout
and help nurses deal with their problems effectively. This
study is considered to contribute to the psychological in-
tervention plans, to be applied for the psychological ef-
fects of the COVID-19 pandemic.

Limitations

The present study also had certain limitations. First, be-
cause of the nature of epidemic prevention and control,
we couldn’t hold focus group discussions and collect data
from multiple centers in order to avoid cross-infection.
Secondly, this is a short-term study. We did not have the
opportunity to follow the changes in the nurses’ experien-
ces longitudinally.

CONCLUSION

This study used a phenomenological approach, and pro-
vided a comprehensive and thorough understanding of
the experiences of nurses providing care for COVID-19
patients in Turkey. It revealed that nurses were adversely
affected by the pandemic both psychologically and soci-
ally. Although the nurses participated in this study were
mostly supported by the society, occasionally they also
encountered stigmatizing attitudes.
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Clinical Comfort, Worry, Status of Liking Children

ursing education is an educational process in

which clinical practice and theoretical knowledge

are carried out together and complement each
other. The main purpose of nursing education is to bring
students basic knowledge, skills, behaviors, and attitudes
in professionally cognitive, affective, and psychomotor di-
mensions. As in all education programs of all disciplines
based on practice, theoretical knowledge and clinical ex-
perience is very important for nursing. In this education
system, students reflect the theoretical knowledge they
received throughout their education life as a skill in the
clinical field, he/she also experience new knowledge,
skills, and communication experiences (1,2). Since nur-
sing students spend a significant part of their education
period in the clinical environment, clinical competencies
and professional identities of future nurses are shaped in
this environment (3). Some difficulties that may occur in
this learning environment cause students to experience
stress and anxiety or on the contrary to experience a very
comfortable and very relax clinical experience in clinical
sense (4).

Clinical practice successes of students are affected as a
result of their positive or negative experiences in their
clinical practices and their personal characteristics. These
clinical practice successes are affected by factors such
as anxiety, stress, concern, motivation, and self-efficacy
levels (5). When the literature is examined, it was deter-
mined that nursing students mostly experience anxiety
and stress in the clinical practice of Pediatric Nursing
course within the scope of their education and concern
while providing care (6-11). The studies have revealed that
these anxieties of students in the pediatric clinics are ca-
used by thoughts such as touching to a newborn baby,
low doses of medication of children, harming the child,
failure to communicate with the child and caregiver and
thus inability to provide effective and suitable care, and
inability to provide adequate psychosocial support (6,10).
Clinical practice of this course can cause additional diffi-
culties and stresses for students due to the difficulties of
working with more than one family member and follo-
wing changes in developmental needs. Education about
health problems of children and their management are
important outcomes of clinical experience in pediatric
nursing (12). Because of all these reasons, it is seen that
clinical nursing practices and especially pediatric nursing
experiences can be stressful for students.

It is important that members of profession dealing with
children primarily have a high level of liking children (13).
Pediatric nursing is one of the most important nursing

fields established on child love, communication, and
empathy (14). Since students work with child patients in
pediatric clinics, they may feel positive emotions such as
hope, love, trust, and happiness on the one hand and they
may also feel negative emotions such as anger, fear, stress,
and despair on the other hand (8). While these positive
emotions increase the motivation and learning ability of
the students, the negative emotions experienced decre-
ase their willingness to learn and care. Students' levels of
liking children decrease these negative attitudes signifi-
cantly (7).

Courses about child in the school and clinical practices
made in pediatric clinics affect and change the nursing
students’ levels of liking children (15,16). It has been fo-
und in many studies in the literature that the care applied
by nursing students and nurses working in pediatric he-
alth care is associated with their levels of liking children
and the pediatric nurses and student nurses’ levels of li-
king children are affected by many factors. Some of these
factors are seen to be the variables such as age, gender,
marital status, number of siblings, status of having child-
ren, family structure, democratic family attitude, caregi-
ving status, status of playing with child, and desire to work
in pediatric clinics. Another important factor is internships
in pediatric clinics (7,15,17).

Stress and anxiety experienced by students practicing in
pediatric clinic affect their clinical performances and pose
a clear threat to their success in clinical rotation. High an-
xiety level causes clinical skills not to be reflected on the
patient and impairs the quality of care (6). On the contrary,
itis believed that a student with good clinical comfort will
better reflect all skills such as clinical skill, motivating and
cooperating with the family, communicating with the
child so that the quality of care will be enhanced. The aim
of this study is to determine clinical comfort, worry and
status of liking children among pediatric nursing students
studying in universities located in east and west of Turkey.

Research Questions
«  Whatis the level of clinical comfort and worry among
Pediatric Nursing students in A and B university?

«  What is the level of liking children among Pediatric
Nursing students in A and B university?

« Is there a relationship between the clinical comfort,
worry and status of liking children among Pediatric
Nursing students A and B university?
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MATERIALS AND METHODS

Setting and Sample

The data of this descriptive and correlational study were
collected in nursing faculties located in east (A University)
and west (B University) provinces between April-May
2020.The population of the study was composed of a total
of 400 third-year students (250 students in A University;
150 students in B University) taking pediatric nursing
course in the faculties where the study was conducted.
Simple random sampling method was used in the study.
The sample of the study consisted of 211 students (111
students in A University; 100 students in B University)
who participated in the online survey voluntarily between
the specified dates. As a result of the prior power analysis
performed by using the G.Power 3.1.9.2 program, when
210 students were included in the study, it was determi-
ned that its size effect was 0.5, power was 95% and a type
error estimation was 0.05. By predicting that there would
be losses, 215 students were included in the study and the
study was completed with 211 students. This number po-
inted out that the sample size was adequate (18).

Measurement
The data of the study were collected using
“Sociodemographic  Characteristics Form’,  “Clinical

Comfort and Worry Assessment Tool of Pediatric Nursing
Students” and “Barnett Liking of Children Scale”.

Sociodemographic Characteristics Form

The information form prepared by the researcher in line
with the relevant literature (7,8,11,15) involves questions
about the students’ age, gender, high school they gradu-
ated from, the place they have mostly resided in, family
type, number of siblings, parents’ education level, parent’s
working status, income status, liking of pediatric clinics,
and status of having anxiety and stress in pediatric clinics.

Clinical Comfort and Worry Assessment Tool of Pediatric
Nursing Students

The measurement tool was developed by Al-Qaaydeh et
al, in 2012 (6). It was adapted to Turkish by Arslan et al.
in 2018 (4). It is composed of a total of 11 questions sho-
wing worry level (5 questions) and the comfort level (6
questions) during practice of the students in the pediatric
clinic. It is a 4-Point Likert type scale including “I strongly
agree”, “l agree’, “l disagree” and “I strongly disagree” opti-
ons. The items 3 and 5 of the comfort subscale of the sca-
le are reverse items. Instrument subscales are calculated
by averaging individual items to determine an average
comfort score and average worry score. Higher scores in
the Comfort and Worry subscales indicate respectively

higher comfort and worry levels. The Cronbach’s alpha re-
liability coefficient of the scale was found as .89 for worry
subscale and .68 for comfort subscale (4). In this study, the
Cronbach’s alpha coefficient of the scale was found as .79
for worry subscale and .71 for comfort subscale.

Barnett Liking of Children Scale

It was developed by Barnett and Sinisi to measure
people’s attitude toward children (19). Turkish validity and
reliability study of the scale was conducted by Duyan and
Gelbal (20). The items in the scale prepared according to
7-point Likert system are scored as “1=I strongly disagree
and 7=I strongly agree”. Total score to be taken from the
scale consisting of 14 items varies between 14-98 points.
Higher total score indicates that the people love children
more. The items 3, 6, 10, and 13 of the scale are reversely
scored. 14-38 points taken from the scale are rated as low,
39-74 points are rated as moderate and 75-98 points are
evaluated as high score of liking children. The Cronbach’
Alpha reliability coefficient of the scale was found as .92
(20). In this study, the Cronbach’s alpha coefficient of the
scale was found as .94.

Data Collection

In order to collect the data, ethics committee approval
and written permissions from the related institutions
were obtained. The data collection tools were applied
as volunteerism-based participation in an online survey
between the days of data collection. The survey link was
created via Google forms. The survey link created by the
researcher was sent to the students electronically and the
students were asked to fill out and share the survey link. It
took approximately 10-15 minutes to complete it.

Data Analysis

The data were assessed in SPSS (Statistical Package For
Social Sciences) 20.0 packaged software in the computer
environment. Descriptive statistics and mean as well as
Kurtosis and skewness coefficients for the determination
of compliance of data to normal distribution were used
to analyze the data. Independent samples t-test (in nor-
mal distributions) was used. Cronbach’s alpha coeffici-
ent calculation and correlation analysis were carried out.
Significance level was accepted as p<0.05.

Ethical Considerations

Before starting the study, approval from Ethics Committee
and then written permission from the related institutions
were obtained. After the students included in the study
were informed about the purpose and the application
method of the study, their verbal and written consents
were obtained. Ethical principles were provided in the
study.
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RESULTS

It was determined that 82% of the nursing students stud-
ying in University A were female, 83.8% were in the age
range of 21-23 years, 71.2% graduated from Science/
Anatolian High School, 51.4% were residing in city center,
82.9% had a nuclear family, 52.3% had 1-3 siblings, 81.1%
had social security, 70.3% expressed their income status
as “income is equal to expenses”, 50.5% of their mothers
were primary school graduates, 94.6% were unemployed,
48.7% of the fathers were primary school graduates and
the professions of 29.7% were in civil servant/worker gro-
up, 81.1% liked the internship in pediatric clinics, 74.8%
experienced anxiety and stress in these clinics, and 86.5%
played games with children (Table 1).

It was also found that 80% of the nursing students stud-
ying in University B were female, 77% were in the age ran-
ge of 21-23 years, 72% graduated from Science/Anatolian
High School, 59% were residing in the city center, 82%
had a nuclear family, 58% had 4 or more siblings, 87% had
social security, 68% expressed their income level as “in-
come is equal to expenses’, 55% of mothers had primary
school degree and 91% were unemployed, 47% of the fat-
hers were secondary school graduates and 39% were in
the self-employment group, 72% liked the internship in
the pediatric clinics, 84% experienced anxiety and stress
in the pediatric clinics, and 76% played games with child-
ren (Table 1).

Table 1. Distribution of Students According to Sociodemographic Characteristics (n=211)

Total A uni. B uni.
Sociodemographic Characteristics - % - % - %
Female 171 81 91 82 80 80
Gender
Male 40 19 20 18 20 20
18-20 29 13.7 16 14.4 13 13
Age 21-23 170 80.6 93 83.8 77 77
24 and over 12 5.7 2 1.8 10 10
General High School 38 18 15 13.5 23 23
School graduation Science/Anatolian High School 151 71.6 79 71.2 72 72
Vocational High School 11 5.2 9 8.1
Private High School 11 5.2 8 7.2 3 3
City 116 55 57 51.4 59 59
Living place Country 57 27 34 30.6 23 23
Village 38 18 20 18.0 18 18
Eao Nuclear 174 82.5 92 82.9 82 82
Extended 37 17.5 19 17.1 18 18
0 7 3.3 1 0.9 6 6
Number of siblings 1-3 94 44.6 58 52.3 36 36
4 and over 110 52.1 52 46.8 58 58
Sl s 5y SEs Available 177 83.9 90 81.1 87 87
No 34 16.1 21 18.9 13 13
Less than expenditure 47 22.3 22 19.8 25 25
Income level Equal income and expenditure 146 69.2 78 70.3 68 68
More than expenditure 18 8.5 11 9.9 7 7
illiterate 49 23.2 33 29.7 16 16
Mother’s educational background Primary school 111 52.6 56 50.5 55 55
Secondary school 51 24.2 22 19.8 29 29
illiterate 11 5.2 9 8.1 2 2
b s e e el Primary school 94 44.6 54 48.7 40 40
Secondary school 76 36 29 26.1 47 47
Faculty 30 14.2 19 17.1 11 11
, Unemployed 196 92.9 105 94.6 91 91
Mother’s employment status
Employed 15 7.1 6 5.4 9 9
Unemployed 29 13.7 21 19.0 8 8
S R Civil servant/worker 63 29.9 33 29.7 30 30
Self-employment 69 32.7 30 27.0 39 39
Retired 50 23.7 27 24.3 23 23
Liking the internship in children’s Yes 162 76.8 90 81.1 72 72
clinics No 49 23.2 21 18.9 28 28
Anxiety and stress in pediatric clinics Yes 167 7.1 8 748 o o
No 44 20.9 28 25.2 16 16
ey i Yes 172 81.5 96 86.5 76 76
No 39 18.5 15 13.5 24 24
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In the study, the comfort subscale mean score was hig-
her in the nursing students studying in the University B
and the difference was found to be statistically significant
(p<0.05). Although BLCS mean score was higher in the
nursing students studying in the University A, the result

was not statistically significant (p>0.05, Table 2).

Table 2: Comparison of Students’ Mean Scores of Scales

Clinical Comfort and
Worry Assessment A uni. B uni. o e
Tool of Pediatric Mean+SD Mean+SD P
Nursing Students
Comfort 14.47£2.59 15.44+2.42 | -2.773 | 0.006
Worry 11.77£2.59 11.40+2.95 0.982 | 0.327
Total 26.25+2.56 26.84+3.00 | -1.535 | 0.126
BarnettLiking of | g 13,1500 [ 77.54+17.50 | 1.150 | 0252
Children Scale
*Independent samples t-test
*¥p<0.05

It was determined that there was a statistically positive
moderate significant correlation between levels of liking
children and the comfort subscale and a statistically ne-
gative moderate significant correlation between levels of
liking children and the worry subscale in nursing students

studying in the Universities A and B (p<0.05, Table 3).

Table 3. Examining the Relationship Between Clinical Comfort

and Worry Assessment Tool of Pediatric Nursing Students and
Barnett Liking of Children Scale

A Uni. Comfort Worry
r 0.521 -0.496
BLCS p* 0.020 0.039

n 111 111
B Uni. Comfort Worry
r 0.423 -0.425
BLCS p* 0.025 0.025

n 100 100

*p<0.05
DISCUSSION

Students taking the Pediatric Nursing course may expe-
rience stress and anxiety when they first encounter sick
children in clinical rotations. The stress and anxiety expe-
rienced by the students during the rotation of pediatric
clinic may prevent their learning and decrease their clini-
cal performances. Therefore, it is very important to un-
derstand the main reasons of the anxiety and stresses of
the students and manage them (11).

In the present study, it was found that the nursing stu-
dents studying in the Universities A (74.8%) and B (84%)
expressed that they experienced high levels of anxiety
and stress in pediatric clinics. In the study conducted by
Lassche et al., in 2013, it was found that nursing students
experienced high anxiety and low comfort in internship in
the pediatric clinic at the beginning of the semester (10).
The similarity between our study and Lassche et al., is that
nursing students stated that they experienced high levels
of anxiety and stress during their pediatric clinic intern-
ship at the beginning of the semester. This may be caused
by the factors like students’ encounter sick children for
the first time, their insufficient knowledge about how to
practice on these young age group they meet for the first
time, and their inability to communicate with the children
or their family.

It was determined in the present study that the comfort
levels of nursing students studying in the Universities A
and B were high and their anxiety levels were low. The
comfort level of the nursing students studying in the
University B was higher than those in the University A. In
the study conducted by Mutlu et al., in 2020 with the tit-
le of “Investigating the correlation of the clinical comfort
and anxiety state with self-efficacy perception in students
taking the Pediatric Nursing course’, they found similar
results (11). In the study conducted by Cunkus et al., in
2021 with the title of “The relationship between worry
and comfort levels and communication skills of nursing
students during pediatric clinic applications: a descriptive
study’, they found similar results (21). This similarity may
be related to the sample groups of our and other studies.

One of the main characteristics of nurses working in the
pediatric field is that they like children (14). In the pre-
sent study, it was found that the liking of children levels
of the nursing students studying in the universities A and
B were high. In the other studies conducted with nursing
students, the liking of children status was also found to
be high (7,8,16,22-24). The results of the present study are
similar to the study results in literature. In addition, it is
a pleasing result that nursing students have a high level
of liking children. These students are believed to have
less anxiety and stress in case of working in pediatric cli-
nics in their future professional lives, to be able to gain
the family’s confidence by involving them into the care,
to communicate with the child comfortably, to be able to
provide care with therapeutic games and thus keep the
quality of care at high level required.
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It was determined that there was a statistically positi-
ve moderate significant correlation between the liking
of children level of the nursing students studying in the
Universities A and B and the comfort subscale and a statis-
tically negative moderate significant correlation between
their level of liking children and the worry subscale. It can
be asserted that nursing students liking children are more
comfortable and less anxious in the pediatric clinic. This
result can be thought to be associated with the education
the students received, positive experiences, the sensitivity
to raise children in the society and good communication
between the students and their parents.

LIMITATIONS

The limitation of this research is that it was conducted
among nursing students in two universities where the re-
searchers work. The results cannot be generalized to all
undergraduate nursing students in Turkey.

CONCLUSION

In the present study, it was found that the liking of child-
ren status of the students studying in the Universities A
and B was high. The comfort level of nursing students
studying at University B was higher compared to those
studying in University A. There was a statistically positive
moderate significant correlation between levels of liking
children and the comfort subscale and a statistically ne-
gative moderate significant correlation between levels of
liking children and the worry subscale in nursing students
studying in the Universities A and B.

IMPLICATIONS FOR PEDIATRIC NURSING

Members of the profession who take care of the child sho-
uld have a high level of child love. Students’levels of stress,
anxiety and liking children in the pediatric clinic rotation
should be determined to improve the quality of care. The
causes of students experiencing stress and anxiety sho-
uld be found and solutions should be found. Simulation
training is recommended prior to clinical practice. Future
research should be done using this tools to evaluate pedi-
atric nursing students at different universities.
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COVID-19 Contagion and Death
Anxiety of Nurses Working in
Pandemic Clinics
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TD e[:(artment of Nursing, Canakkale, Purpose: Today the coronavirus disease (COVID-19) which has affected the whole world, has maximized the anxiety level
urkey

of nurses working in the forefront by increasing their possibility of getting sick or dying and increasing the number of
cases and deaths in the world and in Turkey. This study aimed to examine COVID-19 contagion and death anxiety in nurses
working in pandemic clinics that are in the western region of Turkey.

Method: The descriptive cross-sectional study was conducted with 278 nurses between May 15, 2020, and June 15,
2020. The study collected the data using the Nurse’s Information Form and the Thorson-Powell Death Anxiety Scale. The
study used the Independent Samples t-test, ANOVA and the Tukey tests in the post-hoc test to determine the intergroup
differences.

Results: The mean age of the nurses was 36.30+8.01 years and 80.6% of them were female, 70.2% had bachelor’s
degree, 69.2% were married. Of the nurses, 60.4% had changed their environment in the process, 75.5% needed
psychological support and 53.3% experienced loss due to COVID-19. The mean score of Thorson-Powell Death Anxiety
Scale was 51.17+8.18.

Conclusion: This study revealed that the nurses had a moderate death anxiety level. Factors such as fear of transmitting
the disease to their family and losing them, long working hours, working in the intensive care unit and emergency service
for a long time and the inability to receive psychological support had an effect on the death anxiety of the nurses.
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Pandemi Kliniklerinde Calisan Hemsirelerin COVID-19 Bulasma ve 0liim Kaygisi
0ZET

Giris ve Amag: Giiniimiizde tiim diinyay! etkisi altina alan koronavirus hastaligi (COVID-19) Tiirkiye'de ve diinyada vaka
ve 6liim sayilaninin artmasina, on saflarda calisan hemsirelerin de hasta olma veya dlme ihtimalini arttirarak kaygi
diizeylerinin en Uist seviyede yasamalarina neden olmustur. Bu calisma, Tiirkiye'nin bati bolgesinde pandemi kliniklerinde
calisan hemsirelerin Kovid-19 bulasma ve 6liim kaygisinin incelenmesi amaciyla yapildi.

Yontem ve Geregler: Tanimlayici ve kesitsel tipteki arastirma 15 Mayis-15 Haziran 2020 tarihleri arasinda 278 hemsire ile
yapildi. Arastirmanin verileri“Hemsire Bilgi Formu’, “Thorson-Powell Oliim Kaygisi Olcedi” (TPOKO) kullanilarak topland.
Verilerin degerlendirilmesinde Independent-Samples t-testi, varyans analzi testleri, gruplar arasindaki farkliliklarin
belirlenmesinde ise Poct-Hoc testinde Tukey testleri uygulandi. Testlerde anlamlilik diizeyi p<0.05 olarak kabul edildi.
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Death Anxiety of Nurses

In addition, people’s perception of death as a phe-

nomenon and their anxiety regarding death are
shaped by the general attitude of their culture (1,2). The
perception of death is also formed as a result of indivi-
duals’ personal experiences and develops depending on
what they have seen concerning death, the age period
they are in, and their religious and cultural values. Hence,
everyone’s perception of death is unique (3,4).

Every culture has different attitudes toward death.

Nurses are among the healthcare professionals who enco-
unter death most frequently (2,5). A person dying affects
not only their family negatively, but also those nurses
who have been maintaining the individual’s care and tre-
atment for a long period of time. This also causes nurses
to experience mental issues (4,6). Kang et al. (2020) in-
dicate that the negative feelings experienced by nurses
who constantly work with hospice patients will eventually
wear them out psychologically (7). Some studies have also
stated that nurses caring for hospice patients think about
the death of their relatives and their own death, and thus
experience death anxiety (8-10).

The coronavirus disease (COVID-19) which has affected
the whole world today is a serious infectious disease re-
sulting in death for people of all ages and sexes (11-13).
The World Health Organization (WHO) accepted that
COVID-19, which spread across the world in a very short
time, was an international health problem and declared
it a pandemic on January 30, 2020 (14). The Occupational
Safety and Health Administration (OSHA) identifies
COVID-19 as a high-risk infectious disease because it spre-
ads from person to person rapidly, and states that the hig-
hest at-risk group facing this infection is healthcare pro-
fessionals (15). According to a report by the International
Council of Nurses (ICN) dated 11 March 2021, more than
3000 nurses worldwide have died from the virus (16).
Nurses are the healthcare professionals who work with
patients the most frequently and for the longest periods
of time. Nurses working in close contact with patients du-
ring the struggle with COVID-19 have provided nursing
services in every unit and at every age group where the
COVID-19 pandemic has been seen (17,18). Guan et al.
(2020) stated that 3.5% of patients in China, and Lazaro-
Pérez et al. stated that 10% of patients in Spain, were me-
dical personnel (19,20). During the process nurses have
maintained all necessary treatment and care of patients,
especially in respiratory tract applications which require
very close contact, such as intubation, aspiration, resusci-
tation and mouth care, despite having limited protective
equipment (21,22). Nurses in Turkey have continued to

work not only in hospitals, but also in tasks such as case
identification during the pandemic, infection control, fol-
lowing cases in home lockdown and contacts and society
training (22). During the pandemic, most nurses have had
to be separated from their family, children, parents and
partners for months due to social isolation (22,23). In par-
ticular, the increase in the number of cases and deaths
in Turkey and around the world increased the possibility
that nurses would become sick and/or die and greatly
increased their anxiety level. In addition, death anxiety in
nurses brought significant consequences in terms of so-
cial life. The first of these consequences was that society
excluded nurses, like most other healthcare professionals,
because they were considered a group with a high risk
of contamination. Another one is that nurses have faced
problems such as long working hours, tiredness, burnout,
depression and anxiety, as well as other personal, social
and economic problems caused by the pandemic, and
have required treatment for these (24).

In order for nurses to provide effective care and psychoso-
cial support to hospice patients and their families, it is im-
portant that their levels of death anxiety be determined.
This study aimed to examine COVID-19 contagion and
death anxiety in nurses working in pandemic clinics that
are in the western region of Turkey. The following research
questions were proposed for this purpose:

‘What is the death anxiety level of nurses during
the COVID-19 pandemic?

-What are the factors affecting a death anxiety
level of nurses?

METHODS

Sample

The study was a descriptive cross-sectional study. The uni-
verse of the study comprised 504 nurses working in two
hospitals where COVID-19 cases were intense in the wes-
tern region in Turkey between May 15, 2020, and June 15,
2020. Sampling was carried out using the power analysis
method. The sample size was calculated at 5% margin of
error and 95% confidence level (sample=266). The data
forms were sent to the electronic mail addresses of all
working nurses with permissions from relevant instituti-
ons. Of the nurses responding, 14 reported that they did
not want to participate and 278 completed the forms and
comprised the sample of the study.
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Measurement Tools

The Nurse’s Information Form: The information form
includes questions regarding the socio~demographic
and working conditions and their psychosocial state du-
ring the COVID-19 pandemic.

The Thorson-Powell Death Anxiety Scale (TPDAS):
The scale was developed by Thorson and Powell (1992)
(25) and Turkish validity and reliability was conducted by
Karaca and Yildiz (2001) (26). The 5-point Likert scale has

U] U]

scores from 0 to 4 (“strongly agree”, “agree”, “undecided’,
“disagree’, “strongly disagree”). The lowest and highest
possible scores obtainable from the scale are 0 and 100,
respectively. When evaluating the scale, scores between
0-25 indicate a low death anxiety level, 26-50 indicate a
mild death anxiety level, 51-75 indicate a moderate death
anxiety level, and 76-100 indicate a high death anxiety
level. The scale has four subscales (anxiety about losing
physical and mental functions, anxiety about the next
world, anxiety about decaying and spoiling, anxiety abo-
ut experiencing pain and torment in the death process).
An increase in the score for all these subscales is interpre-
ted as an increase in death anxiety. The Cronbach’s alpha
value of the scale was 0.84 in the study by Thorson and
Powell and 0.79 in the study by Karaca and Yildiz (25,26).

Statistical Analysis

The study evaluated the data using the SPSS 22.0 (IBM)
package program. The study evaluated the descriptive
data using number, percentage, mean and standard devia-
tion. As a result of the Kolmogorov-Smirnov test the study
found that the data was normally distributed. Therefore,
in evaluating the data the study used the Independent
Samples t-test, variance analysis and the Tukey tests in the
post-hoc test to determine the intergroup differences. A
significance level of p<0.05 was accepted in the tests (27).

RESULTS

The mean age of the nurses was 36.30+8.01 years, 80.6%
of them were female, 70.2% had bachelor’s degree. The
other demographic characteristics of the nurses are de-
monstrated in Table 1.

Approximately 60.4% of the nurses had changed their en-
vironment during this process. Of the nurses, 75.5% ne-
eded psychological support during the pandemic, 28.1%
had caught the COVID-19 infection, 72.7% had a family
member who had caught COVID-19, and 53.3% had expe-
rienced a loss due to COVID-19. The COVID-19-related ot-
her information of the nurses are demonstrated in Table 2.

Table 1: Participants Demographic Characteristics (n=278)

Age 36.03+8.01
Gender
Female 224 80.6
Male 54 19.4
Education

Associate 39 14.0

Bachelors 196 70.5

Postgraduate 43 15.5
Marital status

Married 194 69.8

Single 84 30.2
Having a child

Yes 191 68.7

No 87 313

Years of service

>5 years 51 18.3
6-10 years 76 27.3
<11 years 151 54.4

Working unit
*COVID-19 clinics 177 63.7
Intensive care 68 245
Emergency 33 11.8
Working hours / Day
8-16 hours 137 49.3
24 hours 141 50.7

Presence of chronic disease in the family
Yes 249 89.6
No 29 104
*COVID-19: coronavirus disease 2019

In the study the Cronbach’s alpha coefficient of the TPDAS
was 0.75. The mean total scale score was 51.17+8.18; the
anxiety about losing physical and mental functions subs-
cale score was 14.91+4.61, the anxiety about the next
world subscale score was 13.18+3.20, the anxiety about
decaying and spoiling subscale score was 8.37+2.67, and
the anxiety about having pain and torment in the death
process subscale score was 13.69+3.46.

The comparison of demographic characteristics and
COVID-19 related information of the nurses with TPDAS
scores are demonstrated in Table 3.
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Table 2. Data of Participants on the COVID Pandemic Process

n %

Psychological support requirements
Yes 210 75.5
No 68 24.5

Changing the environment during the pandemic process

Yes (n=168)
At your friend 12 43
In the town hall. 20 7.2
In the hospital guesthouse 33 11.9
In hotel 103 37.1
No 110 39.6
Contracting COVID-19
No 200 75.9
Yes 78 28.1

COVID-19 positivity in family/relatives

Yes 206 74.1
No 72 259
Death/loss due to COVID-19

Yes 151 54.3
No 127 45.7

Effects of the pandemic process
Fear of getting sick 89 30.8
| can't see their children 19 6.6
Stay away from family 50 17.3
Fear of contagion 103 35.6
People acting like they're contagious 28 9.7

Coping with loss *

Cry 223 77.2
Praying 239 82.7
Sharing with those around you 208 72.0
Using medication 47 16.3
Natural acceptance 37 12.8

* More than one answer to this question has been accepted.

DISCUSSION

Some studies have demonstrated that in a period of epi-
demics people have an increased sense of existential an-
xiety and think about their death more often (17,28). This
study aimed to examine COVID-19 contagion and death
anxiety in nurses working in pandemic clinics that are in
the western region of Turkey. The fact that we conducted
the study in pandemic hospitals in the western region of
Turkey where cases spread rapidly, reveals the strengths

of the study, especially considering that the nurses who
volunteered to participate did so despite the difficult wor-
king conditions in the first days of the pandemic.

The study evaluated death anxiety in nurses in the pande-
mic process using the TPDAS. The nurses had a moderate
level of death anxiety (51.1748.18). The study conducted
by Yigit and Acitkg6z (2021) found that nurses had a high
level of death anxiety. Kang et al. (2020) stressed that the
psychosocial problems of healthcare professionals are
greater than those of the general population and that
these problems should not be ignored. Nurses’ attitude
toward death negatively affects their death anxiety and
the quality of care they provide. According to Matsui et al.
(2010) high death anxiety in nurses negatively affects the-
ir ability to offer quality care to patients and their attitude
towards caregiving (29).

The ICN defines nurses as the largest occupational group
that is at the forefront in dealing with epidemics. During
this process nurses take on difficult tasks under extraor-
dinary conditions to protect the life of patients and cure
them (16). In our study, comparing the TPDAS and sub-
dimension scores according to the gender of the nurses,
the male nurses obtained higher scores in the anxiety abo-
ut losing physical and mental functions sub-dimension
scores, the anxiety about the next world sub-dimension
scores and the anxiety about having pain and torment in
the death process sub-dimension scores; however, the dif-
ference in scores was not statistically significant (p>0.05).
The study by Yigit and Acikg6z found a similar result (30).
It can say that the result of the current study is associated
with the fact that nurses working on the frontlines in the
COVID-19 pandemic work under the same conditions wit-
hout any discrimination by gender.

Our study found that the age of the nurses did not affect
death anxiety. We can say that this result is associated
with the rapid spread of the COVID-19 infection, its im-
pact on people of all age groups and the despair felt by
nurses in the face of the rapidly worsening condition of
the patients they are caring for. The studies conducted by
Galehdar et al. (24) and Peters et al. (31) on death anxiety
found that younger nurses have a stronger death anxiety
than nurses of a more advanced age and have greater dif-
ficulty coping with emotional issues.
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Table 3. Comparison of Descriptive Characteristics of Nurses and Death Anxiety Scores

n (%) Fear of isolation Fear of the Fear of burial and | Fear of pain Total score

and immobility finality of death | decomposition

Gender

Female 224 (80.6) 14.86+4.37 13.16+3.15 8.38+2.61 13.62+3.32 50.04+8.58

Male 54 (19.4) 15.14+5.51 13.27+3.45 8.31+2.96 13.96+3.98 50.70+£11.43
t=-0.409 t=-2.311 t=0.181 t=-0.635 t=-0.473
p=0.68 p=0.81 p=0.85 p=0.52 p=0.63

Marital status

Married 194 (69.8) 14.58+4.38 13.02+3.24 8.41+2.68 13.69+3.46 49.68+9.36

Single 84 (30.2) 15.67+5.03 13.55+3.10 8.27+2.67 13.79+3.45 51.30+8.71
t=-1.819 t=-1.276 t=0.410 t=-0.327 t=-1.360
p=0.07 p=0.20 p=0.68 p=0.74 p=0.17

Education

Associate 39(14.0) 16.15+4.85 12.64+3.10 8.15+2.28 13.43+3.29 50.38+8.86

Bachelors 196 (70.5) 14.66+4.61 13.20+3.15 8.37+2.74 13.70+3.48 49.95+9.02

Postgraduate 43 (15.5) 14.95+4.29 13.60+3.50 8.55+2.74 13.86+3.58 50.97+£10.30
F=1.70 F=0.933 F=0.232 F=0.159 F=0.229
p=0.18 p=0.39 p=0.79 p=0.85 p=0.79

Years of service

>5 years 51(18.3) 14.80+4.24 13.35+3.08 8.19+2.72 13.43+3.36 49.78+8.23

6-10 years 76 (27.3) 15.52+4.72 12.92+2.92 8.27+2.68 13.75+3.70 50.47+8.91

<11 years 151 (54.4) 14.64+4.67 13.26+3.38 8.48+2.67 13.75+3.38 50.15£9.66
F=0.933 F=0.373 F=0.788 F=0.179 F=0.868
p=0.39 p=0.68 p=0.68 p=0.86 p=0.91

Working unit

COVID clinic 177 (63.7) 14.84+4.40 13.27+3.22 8.40+2.70 13.54+3.34 48.75+7.50

Intensive care 68 (24.5) 13.94+4.19 12.85+2.81 8.45+2.55 13.50+3.38 50.07+9.15

Emergency 33(11.8) 17.30+5.73 13.18+3.20 8.06+2.80 14.87+4.03 56.63+£11.61
F=6.18 F=0.506 F=0.265 F=2.21 F=3.222
p=0.0002 p=0.60 p=0.76 p=0.11 p=0.04

Working hours/Day

8-16 hours 137 (49.3) 15.89+4.68 13.38+3.51 8.40+2.72 14.05+3.70 48.65+8.35

24 hours 141 (50.7) 13.97+4.35 12.99+2.86 8.34+2.64 13.34+3.17 51.72+£9.75
t=3.540 t=1.025 t=0.168 t=1.701 t=2.821
p=0.000 p=0.30 p=0.86 p=0.09 p=0.005

Presence of chronic disease in the family

Yes 249 (89.6) 14.57+4.33 13.06+3.04 8.26+2.55 13.49+3.31 49.35+8.44

No 29 (10.4) 17.89+5.78 14.48+4.16 9.34+3.45 15.44+4.17 57.17£12.12
t=-3.762 t=-2.318 t=-2.075 t=-2.923 t=-4.482
p=0.000 p=0.02 p=0.03 p=0.004 p=0.000

Need for psychological support

Yes 210(75.5) 14.61+4.42 13.08+3.00 8.12+2.51 13.48+3.27 49.30+8.43

No 68 (24.5) 15.85+5.06 13.50+3.76 9.13+3.06 14.35+3.91 52.83
t=1.702 t=6.029 t=5.812 t=2.169 t=7.765
p=0.19 p=0.01 p=0.01 p=0.01 p=0.006

Contracting COVID-19

No 200 (75.9) 14.57+4.33 13.06+3.04 8.26+2.55 13.49+3.31 49.35+8.44

Yes 78 (28.1) 17.89+5.78 14.48+4.16 9.34+3.45 15.44+4.17 57.17£12.12
t=7.75 t=5.96 t=8.80 t=4.64 t=7.33
p=0.006 p=0.01 p=0.003 p=0.03 p=0.000
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COVID-19 positivity in family/relatives

Yes 206 (74.1) 14.50+4.38 13.16+2.96 8.25+2.57 13.56+3.35 49.49+8.49

No 72(25.9) 16.09+5.06 13.23+£3.84 8.72+2.93 14.06+3.75 52.12+10.82
t=-2.547 t=-0.151 t=-1.283 t=-1.069 t=-2.108
p=0.01 p=0.88 p=0.20 p=0.28 p=0.003

Death/loss due to COVID-19

Yes 151 13.95+3.88 13.09£2.79 8.19+2.42 13.18+3.29 48.43+7.93

No 127 16.06+5.13 13.29+3.64 8.59+2.95 14.29+3.56 52.24+10.13
t=-3.895 t=-0.497 t=-1.237 t=0.276 t=-3.518
p=0.000 p=0.62 p=0.21 p=0.007 p=0.001

t=Independent Samples t-test; F= Variance analysis (ANOVA); p<0.05

In our study there was no significant difference between
the nurses’ marital status, state of having children and
death anxiety. However, the study by Yigit and Acikgoz
in Turkey found that nurses who were married and had
children had a high anxiety level and that single nurses
considered their own marital status to be an advantage
(30). Nevertheless, the study conducted by Ariapooran
et al. found that single nurses experienced a high level of
psychosocial problems (18).

In the current study there was no significant difference
between the nurses’ years of employment in the profes-
sion, educational level and death anxiety. We can say that
the reason why the study found no significant difference
between the nurses’ professional experience, educatio-
nal level and death anxiety was associated with the fact
that all the nurses participating had encountered with
COVID-19 for the first time, had limited information abo-
ut the disease and worked under the same conditions.
Galehdar et al. stated that as the professional experien-
ce of nurses increases, their anxiety level also increases,
and this is related to having increased responsibility in the
workplace (24). The study by Yigit and Ac¢ikg0z stated that
nurses’ educational level did not affect death anxiety; ho-
wever, working in shifts and for long hours leads to more
anxiety over a period of years (30).

The study found that 75.5% of the nurses needed psycho-
logical support and the nurses needing psychological
support had a high level of death anxiety. In previous epi-
demics, such as the Severe Acute Respiratory Syndrome
(SARS) in 2003 (32), the new influenza A/H1N1 (swine flu)
in 2009 (33) and the Middle East Respiratory Syndrome
(MERS) in 2012 (MERS) (17), it was reported that nurses
working in the frontlines experienced anxieties concer-
ning the risk of getting infected, transmitting the disease
to family members, and the limitations imposed on

their personal freedoms. The ICN reported that a signifi-
cant proportion of healthcare professionals carrying out
their duties in past epidemics had symptoms of sleepless-
ness, anxiety, depression and posttraumatic stress disor-
der, and that some of them still had these symptoms three
years later (16). Galehdar et al. reported in their study that
nurses experienced intense stress due to the severe work-
load caused by separation from family, sleeplessness and
lack of staff in the pandemic, and they needed psycholo-
gical support (24). Kang et al. reported that nurses living
with their family had a great fear of death (7). The current
study found that the nurses were not able to receive the
psychological support which could have reduced their
anxiety during this process, and their coping methods
were crying (77.2%), praying (82.7%) and self-medication
(16.3%). Matsui et al. reported in their study that religion
is a strong mediating factor and that “most nurses accept
death as a natural part of life and a door opening to the
next world” (29).

In the current study the nurses working in the emergency
service and COVID-19intensive care unit had higher death
anxiety scores than the nurses working in other units. We
can say that this result is associated with the higher risk of
infection for nurses working in intensive care units, their
close contact during interventions, especially intubation,
mouth care and feeding, and an increase in the number
of critical patients and deaths in intensive care units. In
addition, the fact that intensive care nurses work continu-
ously for 24 hours a day, are separated from their families,
and the risks posed to their own lives and the lives of their
relatives increases death anxiety. This anxiety may redu-
ce the physical and mental strength that is necessary in
the efforts to prevent the disease from spreading and to
heal those who have caught the disease. Moreover, when
nurses feel responsible, unsuccessful and inadequate be-
cause of the death of a patient whom they have cared for,
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this will increase their anxiety. In their study, Ariapooran
et al. found that nurses working in the intensive care unit
and emergency service had a high level of anxiety (18).
The results of the current study are in agreement with
the literature. In particular, the emergency services, whe-
re the first contact is naturally made with the patient in
the COVID-19 pandemic, are the most dangerous envi-
ronments for those providing healthcare services (11).
According to the data concerning the COVID-19 pande-
mic in Italy, Whiteside et al. found that the infection rate in
healthcare professionals working in emergency services
was approximately 10% (34). In the current study, among
the reasons why nurses working in the emergency service
had a high level of anxiety about catching the disease and
dying, were the high population of patients applying to
the emergency service, the inadequacy of personal pro-
tective equipment, working for longer than 24 hours in
total and a lack of staff.

The current study found that the nurses who had a chro-
nic illness in their family and who had experienced a loss
in their family due to COVID-19 had a high level of death
anxiety, which was noteworthy. Separation from family
due to the pandemic, inability to intervene in the health
problems of relatives, and the high risk of death in peop-
le with a chronic illness increase death anxiety in nurses.
In addition, the fact that there was insufficient informati-
on about the disease at the beginning of the pandemic,
and that most of the people who died were of advanced
age and had a chronic illness, increased the nurses’ anxi-
ety. The study conducted by Hu et al. in China found that
nurses who had lost their loved ones had a high level of
anxiety (10). Fernandez et al. stated in their study that
nurses had a high level of anxiety about themselves and
their families (23). The study by Yigit and A¢ikg6z found
no correlation between the presence of a chronicillness in
relatives or loss of relatives and death anxiety (30).

Study Limitations

The most important limitations to the study were that the
data was collected via the internet. At the time the data
were collected, the number of cases in Turkey was quite
high. Nurses were working more than 24 hours. They had
limited time to look at and reply to their emails. These ca-
used the study to be completed with a limited number
of data. In addition, the study was conducted with nurses
working in western region of Turkey and the study did not
include all nurses.

CONCLUSION

This study revealed that the nurses had a high fear of catc-
hing the COVID-19 and a moderate death anxiety level.
Factors such as fear of transmitting the disease to their fa-
mily and losing them, long working hours, working in the
intensive care unit and emergency service for a long time
and the inability to receive psychological support had an
effect on the death anxiety of the nurses. The presence
of a chronic illness in the family and the loss of relatives
also increased death anxiety. Our primary goals should
be to protect the physical and mental health of nurses
who work in environments where there is a high risk of
transmission of the virus, and to enable them to work effi-
ciently. We also recommend that hospital administrations
support healthcare professionals as this may minimize
their anxiety about their own health, the health of their
families and their daily lives, and increase their producti-
vity at work.

Ethical Considerations

Ethical approval was obtained from the Scientific Research
Ethics Committee of the relevant university (decision no.
KAEK/2020-12). The study was conducted in accordance
with the principles of the Helsinki Declaration. The nurses
were informed about the study with the text at the begin-
ning of the questionnaire and those who agreed to parti-
cipate in the study filled in the questionnaire.
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ABSTRACT

Purpose: While providing care, which is the nature of nursing, nurses exhibit different emotional labor behaviors. This
study was conducted to determine the emotional labor behaviors and caring behaviors of nursing students and the
correlation between them.

Methods: This study was conducted with cross-sectional correlational research design on 228 students who were
studying in nursing department and were providing care to patients in the clinic. The data were collected using the
Student Information Form, Emotional Labor Behavior Scale for Nurses, and Caring Behaviors Inventory.

Results: The mean age of the students was 20.78+1.72. While their emotional labor score was 4.07+0.57, their caring
behaviors score was 5.08-£0.68. Emotional labor and caring behaviors subscale and total score of the students who were
female, preferred nursing since it is a healthcare profession, and were satisfied with their department were higher than
the other groups. Emotional labor score of the third-year students and caring behaviors subscale and total score of the
first-year students were higher than the other groups. In the study, a positive correlation was determined between
emotional labor and caring behaviors total scores.

Conclusion: It was shown that emotional labor and caring behaviors scores of the students were higher than the average
and the gender, the class, the reason for preferring the department, and satisfaction with the department were important
indicators for emotional labor in care.

Keywords: Caring behavior, emotional labor, nursing care, nursing education, nursing students

Hemsirelik Ogrencilerinin Duygusal Emek ve Bakim Davranislan
0zET

Amag: Hemsireligin dogasi olan bakimi verirken hemsireler farkli duygusal emek davranislan sergilemektedir. Bu
arastirma, hemsirelik dgrencilerinin duygusal emek ve bakim davraniglanini ve aralarindaki iliskiyi belirlemek amaciyla
yapilmigtir.

Yontem: Arastirma, hemsirelik bolimiinde okuyan, klinikte hasta bakimi vermis 228 dgrenciyle kesitsel ve iligki arayici
arastirma deseninde gerceklestirilmistir. Veriler, 6drenci bilgi formu, Hemsirelerin Duygusal Emek Davranigi Olcedi ve
Bakim Davraniglani Olcegi kullanilarak toplanmigtir.

Bulgular: Ogrencilerin yas ortalamasi 20.78+1.724dir. Calismaya katilan dgrencilerin duygusal emek davranisi puan
ortalamasi 4.070.57, bakim davranislari puan ortalamasi 5.08+0.68dir. Kiz 6grencilerin, saglik hizmeti veren meslek
oldugu icin hemsireligi secenlerin ve bdliimiinden memnun olanlarin duygusal emek davranigi ve bakim davranislar alt
boyut ve toplam puan ortalamas! diger gruplara gére daha yiiksektir. Uciincii siniflarin duygusal emek davranigi, birinci
siniflanin ise bakim davranislari alt boyut ve toplam puan ortalamasi diger gruplara gore daha yiiksektir. Calismada
duygusal emek davranislari ve bakim davranislar toplam puan ortalamalan arasinda pozitif yonli bir iliski saptanmistir.

Sonug: Ogrencilerin duygusal emek ve bakim davranislari puanlarinin ortalamanin iizerinde oldugu, cinsiyet, 6grenim
gorilen sinif, bolimiinii tercih etme sebebi ve boliminden memnun olmanin bakimda duygusal emegin énemli bir
belirleyicisi oldugunu gdstermistir.

Anahtar kelimeler: Bakim davranisi, duygusal emek, hemsirelik bakimi, hemsirelik egitimi, hemsirelik 6grencileri
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The Emotional Labor and Care Behaviors

n recent years, emotional labor behaviors have beco-

me an important concept in units which are human-

centered and are based on face-to-face relationship
and interaction such as educational institutions and he-
alth sector since interest in emotions has rapidly increa-
sed (1,2). Emotional labor is an effort made by the nurses
who constantly communicate with the sick/healthy indi-
viduals to express their autonomous, superficial or deep
feelings during patient interviews, provide the care they
want, and make the sick/healthy individuals feel safe and
comfortable (3). Nurses, who have an important role in ra-
pidly changing and developing healthcare services, sho-
uld closely follow both innovations in medical technology
and social changes in order to provide appropriate care
based on the needs of the society (4). Emotional labor has
an important place both for nurses to provide their care
as they wish and for the patient/healthy individuals to feel
safe and comfortable. However, emotional labor is not
well known and supported and its importance is ignored
in the clinics (4). Emotional labor has always existed, but
only in the last decade, this concept has been explored
by nurses (5). In a study conducted with nurses, it was de-
termined that emotional labor affected both nurses and
patients and also it could affect the quality of care pro-
vided. Emotional labor is an important issue for optimal
professional development in terms of both professional
satisfaction and proper functioning of healthcare servi-
ces (5). It is required to examine this concept in nurses as
well as students during nursing education (5-7). Clinical
practice is an experience filled with emotions and emo-
tional labor especially for students (7,8). Therefore, it is
important to introduce the concept of emotional labor in
universities, make student nurses aware of their emotions
and determine this situation for students to properly disp-
lay their emotional labor behaviors in the future (7). In a
study conducted with third- and fourth- year nursing stu-
dents, it was determined that clinical learning was full of
emotions and students were engaged in managing emo-
tions, which was perceived as emotional labor. Some stu-
dies have been conducted on the emotional labor of the
third- and fourth-year students (7), but students start to
work in the clinic and provide patient care in the first and
second year of the nursing education. There is no study
examining the emotional labor of 1st - and 2nd -year un-
dergraduate students.

It is expected for nursing students to internalize the mea-
ning of care, the philosophy of nursing care, the results of
the nursing care on the patients and how they can enhan-
ce the quality of nursing care. Therefore, it is important
to determine how nursing students perceive the nursing

care they provide. However, the number of studies on how
care is perceived by nursing students is limited in the lite-
rature (9-11). Examining the correlation between emotio-
nal labor and care has a high priority for nursing (5). There
are a limited number of studies in the literature describing
the concept of emotional labor and examining the corre-
lation between emotional labor and care (4-6,10). In the
literature, studies have been found that examine nurses’
emotional labor behavior (9), students’ emotional labor
(6,7,10), students’ caring behaviors (11), and nurses’ caring
behaviors (12). However, there is no study explaining the
emotional labor and caring behaviors of nursing students
in all classes of undergraduate studies.

This study was conducted to determine the emotional la-
bor behaviors and caring behaviors of nursing students
and the correlation between them.

Within the framework of this general purpose, answers to
the following questions were sought. Research Questions:

- How are the emotional labor behaviors of the stu-
dents? Do some characteristics of the students affect
their emotional labor behaviors?

+  How are students’ caring behaviors? Do some charac-
teristics of the students affect their caring behaviors?

« Is there any correlation between the emotional labor
and caring behaviors? Do emotional labor behaviors
affect caring behaviors?

MATERIALS AND METHODS

Purpose and Type of the Study

This cross-sectional and correlational study was conduc-
ted to determine the emotional labor and care behaviors
of nursing students and to determine the relationship
between them.

Population & Sample

The population was composed of all students in the nur-
sing faculty. In the study, it was aimed to reach the popu-
lation without making sample selection. The population
included 257 nursing students (85 male students, 172 fe-
male students) studying in the 2017-2018 Academic Year.
The inclusion criteria of the study were determined as
follows; being a nursing student, providing patient care
at the hospital (students go to the hospital for practical
training and provide patient care after the second half
of the first year of nursing education) and agreeing to
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participate in the study. The exclusion criteria of the study
were determined as follows; not agreeing to participate
in the study, not attending school regularly and filling out
the data collection tools incompletely. The sample of the
study was composed of a total of 228 students including
57 male students and 171 female students. 88.71% of the
students in the population were reached. A total of 29 stu-
dents (1 female and 28 male), were not included in the
study.

Location and Time of the Study

The study was conducted with nursing students in the
Faculty of Health Sciences of a university in Turkey in the
2017-2018 Academic year.

Data Collection Technique and Tools

The data were collected by the researchers via the survey
under observation. Within the scope of the data collecti-
on process, the researchers distributed the forms to the
students in the classrooms by asking them to fill out the
forms. The students were informed that they would be
not obliged to write their name-surname on the forms in
order to avoid them being affected by answering the qu-
estions and to refrain from sharing their opinions. Student
Information Form, Scale of Emotional Labor Behavior for
Nurses (ELBSN), and Caring Behaviors Inventory (CBI-24)
were used in the study.

Student Information Form

The form, prepared by the researcher upon the literature
review consists of six questions about socio-demographic
characteristics of the students (age, gender, graduation
school, educational level, the reason of preferring the de-
partment, the level of satisfaction with the department)
(6,7,9,12).

Emotional Labor Behavior Scale for Nurses (ELBSN)

ELBSN, which was developed by Degirmenci in 2016 (13),
measures the opinions and attitudes of the nurses abo-
ut emotional labor behavior. This 5-item Likert scale has
three subscales (superficial behavior, in-depth behavior,
and sincere behavior) and 24 items. The items are scored
between 1 and 5 and there is no reverse scoring on the
scale. High score signifies high level of emotional labor
(13).

Subscales of the scale;

Superficial Behavior Subscale, Cronbach’s alpha
coefficient=0.926.

+ In-Depth Behavior Subscale, Cronbach’s alpha
coefficient=0.976.
Sincere Behavior Subscale, Cronbach’s alpha

coefficient=0.913.

In the present study, the Cronbach’s alpha coefficient of
ELBSN was 0.939.

Caring Behaviors Inventory (CBI-24)

Caring Behaviors Inventory was developed by Wu,
Larrabee, & Putman, in 2006 (14), and its Turkish validity
and reliability study was conducted by Kursun and Kanan
(15). It is a 6-item Likert type scale with 4 subscales and 24
items and the items are rated as 1=never, 2=almost never,
3=sometimes, 4=generally, 5=often, 6=always. The CBI-24
was developed for the purpose of the evaluation of nur-
sing care quality by patients and nurses. In this study, CBI-
24 was used for nursing students’ self-evaluation of the
nursing care they provided.

Subscales of the scale;

Assurance Subscale, Cronbach’s alpha
coefficient=0.954.

«  Knowledge-Skill  Subscale, Cronbach’s alpha
coefficient=0.898.

« Respectfulness  Subscale, Cronbach’s  alpha
coefficient=0.945.
Connectedness Subscale,  Cronbach’s  alpha

coefficient=0.939.

In the present study, the Cronbach’s alpha coefficient of
CBI-24 was found to be 0.954.

Ethical Considerations

The study was carried out in accordance with the
Declaration of Helsinki. In order to conduct the study, the
approval (date and number of approval: 2017/33) was ob-
tained from the Erciyes University’s Social and Humanities
Ethics Committee and a written institutional permission
was received from the center where the study was con-
ducted (date and number of approval: 2017/15386878-
044). The participants were informed about the purpose
of the study and their written informed consents were
received. The participation of the students was based on
“voluntariness” and they were informed about the study.
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Data Analysis

The data were assessed by using IBM SPSS Statistics 22.0
statistics package program (IBM Corp, Armonk, NY).
Normal distribution of the data was evaluated by using
the Shapiro Wilk normality test, Q-Q plot, and histog-
ram graphics. According to the Shapiro Wilk test, non-
parametric tests be applied for comparisons of non-
normally distributed data. Descriptive statistical methods
(quantity, percentage, mean, median, standard deviation)
as well as Kruskal-Wallis and Mann-Whitney U tests were
used to evaluate the data. Spearman’s correlation analysis
was used to determine the correlation between variables.
Multiple Linear Regression model was performed. The va-
lue of p<0.05 was considered as statistically significant.

RESULTS

Characteristics of the Sample

The population of the study consists of 257 students. The
study was completed with 228 students, upon reaching
88.71% of the population. It would be correct to exami-
ne the findings based on this information. A total of 29
students, (one female and 28 male), were not included in
the study. Nursing students, who did not want to partici-
pate in the study (17 male students, 1 female student), did
not complete the data collection forms (8 male students),
and did not attend the lessons during the data collecti-
on process, were not included in the study (3 students).
It was determined that the mean age of 228 students
was 20.78+1.72, 75% were female students, 28.5% were
third-year students and 47.4% preferred the department
to have a job, and 48.2% were partly satisfied with their
department (Table I). Table | shows emotional labor be-
havior scale and caring behavior inventory scores of the
nursing students.

Tables I. Descriptive Characteristics of Students and Total Scores of Scales and Subgroups

Descriptive Characteristics n % (X£SS) Min-Max Median (Q1-Q3) 95%Cl
Age (X + SD) - - 20.78+1.72 18-30 20.57 (19.51-21.73) 20.54-21.01
Gender
Female 171 75 - - - -
Male 57 25 - - - -
Class

1st class 58 254 - - - -

2nd class 55 241 - - - -

3rd class 65 28.5 - - - -

4th class 50 21.9 - - - -

Reason for department preference

A good income 26 11.4 - - - -

Having a job 108 47.4 - - - -

Patient care 7 3.1 - - - -

Love to help people 62 27.2 - - - -

Providing health care 25 11.0 - - - -

Satisfaction from department

Not satisfied 20 8.8 - - - -

Partially satisfied 110 48.2 - - - -

Satisfied 98 43 - - - -

Scale and subscales

Superficial Behavior - - 4.03+0.59 1.5-5.0 4.00 (3.70-4.50) 3.95-4.10
In-depth Behaviour - - 4.07+0.64 1.3-6.8 4.07 (3.76-4.46) 3.98-4.15
Sincere Behavior - - 4.11+0.66 1.0-5.0 4.00 (3.80-4.60) 4.02-4.19
ELBS (Total) - - 4.07+£0.57 1.3-53 4.08 (3.79-4.44) 3.99-4.14
Assurance - - 5.14+0.70 2.9-6.0 5.25 (4.75-5.25) 5.05-5.23
Knowledge-Skill - - 5.12+0.71 3.0-6.0 5.20 (4.65-5.80) 5.02-5.21
Respectfulness - - 5.10+0.69 3.2-6.0 5.16 (4.66-5.66) 5.00-5.18
Connectedness - - 4.87+0.77 2.8-6.0 5.00 (4.40-5.40) 4.76-4.96
CBI-24 (Total) - - 5.08+0.68 3.1-85 5.12 (4.70-5.58) 4.99-5.17
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Scale of Emotional Labor Behavior for Nurses

Emotional labor scores of the nursing students, who were
female, third-year students, preferred the department
to have a healthcare profession and were partially satis-
fied with the department, were found to be higher than
the scores of the other groups. In-depth behavior scores
of the nursing students, who were female, first-year stu-
dents, preferred the department since it is a profession
providing patient care, and were satisfied with their de-
partment, were higher than the scores of the other gro-
ups. Sincere behavior scores of those who were first-year
students, were satisfied with their department and prefer-
red the department since they love to help people, were
higher than the scores of the other groups. Superficial
behavior scores of those who were females, first and

Caring Behaviors Inventory

It was determined that those who were female, first-year
students, were satisfied with their department and prefer-
red the department because it is a healthcare profession,
obtained higher scores from the overall caring behaviors
inventory and all of the its subscales compared to the ot-
her groups.

Total score of caring behaviors inventory and scores of as-
surance and respectfulness subscales were higher in the
first-year students compared to the other groups. Third-
year students had higher scores from the knowledge-skill
and connectness subscales of the caring behaviors inven-

third-year students, were partially satisfied with their de-
partment, and preferred the department since it is a healt-
hcare profession, were higher the scores of than the other
groups (p> 0.05, Table II).

tory (Table IlI).

Tables Il. Emotional Labor Behavior Scale and Comparison of Characteristics of Students

Superficial In-depth Sincere ELBS
Descriptive Behavior Test value Behaviour Test value Behavior Test value . Test value
Characteristics Median p Median p Median p ?gfg;) p
(Q1-Q3) (Q1-Q3) (Q1-Q3)
Gender
Female 416 (3.66-4.33) | 7-.0064 | 407 (3.66-4.33) | 7—.1002 | 4.00(3.80-4.60) | 7-_13g> | 4.08(3.79-4.45) | 7-.0775
Male 4.00(3.75-4.50) | P=0.949 | 400 (3.65-4.42) | P=0.316 | 400(3.60-4.40) | P=0.167 | 404 (3.76-4.31) | P=0.438
Class

1st class 4,16 (3.79-4.50) 423 (3.84-4.63) 4.20 (3.80-4.60) 4.25 (3.79-4.59)
2nd class 4.00(3.66-4.33) | y2=7650 | 400(3.61-4.38) | \2_5467 | 4.00(3.60-440) | y2—1327 | 4.00(3.70-429) | y2—4.408
3rd class 416 (3.83-4.50) [ P=0.054 | 407 (3.76-442) | P=0.141 | 400 (4.00-4.60) | P=0724 | 400(3.83-447) | P=0.221

4th class 3.91(3.50-4.33) 4,00 83.69-4.48) 4.00 (3.80-4.60) 4,08 (3.73-4.30)

Reason for department preference

A goodincome | 3.91(3.62-4.33) 4.03 (3.59-4.86) 4.00 (3.35-5.00) 4.02 (3.61-4.66)

Having ajob | 4.08 (3.83-4.45) 4,00 (3.69-4.38) 4.00 (3.80-4.40) 4,00 (3.79-4.37)
Patient care | 3.83 (3.66-4.50) =483 415 (4.00-4.61) 2=5.071 4,00 (3.60-4.40) =3.076 4,00 (3.91-4.58) =3719
"°"’;:"’):‘:'p 408(3.79-450) | P03 | 411384453 | P00 | 430(380-460) | P7O% | 414379443 | P04

P’°"idci:fehea'th 433(3.91-4.58) 4.15(3.92-4.61) 4.40 (3.80-4.90) 4.29 (3.93-54.50)

Satisfaction from department

Not satisfied | 3.91 (3.54-4.45) 4.00 (3.50-4.44) 4.10 (3.65-4.55) 4.04 (3.52-4.50)
::t':ts';'e'z 4.08 (3.83-4.33) )g:g'g;‘? 4.00 (3.69-4.38) f :331 if 4.00 (3.80-4.40) f :875;577 4.00 (3.79-4.41) f :(1);262

Satisfied 4,00 (3.66-4.50) 415 (3.84-4.53) 4.20 (3.80-4.70) 4.16 (3.79-4.54)

*p< 0.05
**p< 0.01
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Knowledge-skill subscale scores, were higher in female
students compared to male students (p= 0.047). Caring
behaviors inventory total score (p=0.012) and assurance
subscale (p= 0.005) and knowledge-skill subscale scores
(p= 0.001) were higher in first-year students than the ot-
her groups. Caring behaviors inventory total score (p=

Respectfulness subscale score were higher in those who
preferred the department since it is a healthcare professi-
on and they loved to help people, when compared to the
other groups (p= 0.025).

Caring behaviors inventory total score (p=0.001) and sco-

res of assurance subscale (p=0.000), respectfulness subs-
cale (p=0.005) and connectness subscale (p=0.011) were
higher students who were satisfied with the department
when compared to the other groups. Knowledge-skill
subscale scores were higher in those who were not satisfi-
ed with the department than the other groups (p= 0.009,
Table I11).

0.004) and assurance subscale score (p= 0.004) were hig-
her in those preferring the department since it is a healt-
hcare profession when compared to the other groups.

Tables Ill. Caring Behaviors Inventory and Comparison of Characteristics of Students

Descriptive | Assurance Test Know[edge- Respect- Test Connect- Test CBI-24
. Skill Testvalue | fulness ness . Test value
Character- Median value X . value R value Median
istics (Q1-Q3) . Median p Median . Median - (Q1-Q3) p
(Q1-Q3) (Q1-Q3) (Q1-Q3)
Gender
Female 5.25 5.20 5.16 5.00 5.16
(4.75-5.75) | 7z=-0977 (4.80-5.80) 7=-1.989 | (4.66-566) | 7=-1500 | (440-5.40) | 7=-0.606 | 4.70-5.62) | 7--1.348
| 5.12 p=0.329 5.00 p=0.047 5.00 p=0.134 4.80 P=0.544 5.04 p=0.178
A (4.75-5.62) (4.60-5.40) (4.50-5.50) (4.20-5.40) (4.58-5.14)
Class
1st class 5.50 5.40 5.33 5.00 5.27
(5.00-5.78) (4.80-5.80) (4.83-5.66) (4.35-5.40) (4.75-5.63)
and class 5.00 5.00 5.00 4.80 5.00 )
(4.37-5.50) | 12673 | (440-5.20) | y2—17.121 | (450-566) | =475 | (420-500) | 2—6.008 | (4.50-5.25) | X =100(ﬁi3
3rdd 5.25 p=0.005 5.20 p=0.001 5.16 p=0.191 5.00 p=0.107 5.16 =
raciass 1 (s.00-5.75) (5.00-6.00) (4.66-5.75) (4.60-5.70) (4.87-5.75)
4th class 5.25 5.20 5.16 5.00 5.25
(4.59-5.75) (4.60-5.65) (4.29-5.66) (4.20-5.45) (4.53-5.63)
Reason for department preference
A good 5.06 5.20 5.00 4.80 5.06
income (4.50-5.50) (4.50-5.80) (4.33-5.66) (3.95-5.20) (4.37-5.41)
it el 5.06 5.00 5.00 4.80 5.00
gal (4.50-5.62) (4.60-5.60) (4.50-5.66) (4.20-5.40) (4.58-5.47)
Patient care 4.50 X*=15.660 5.00 X’=7.985 4.66 X’=11.182 4.40 X’=18.539 4.66 X’=15.626
(4.12-5.75) | p=0.004 (4.40-5.40) p=0.092 | (4.00-5.16) | p=0.025 | (3.80-5.00) [ p=0.001 | (4.08-5.45) | p=0.004
Love to help 537 5.40 533 5.20 5.29
people (5.00-5.75) (5.00-5.80) (4.95-5.83) (4.80-5.60) (4.98-5.66)
Providing 5.50 5.40 5.33 5.20 5.41
health care (5.25-6.00) (5.00-6.00) (4.91-6.00) (4.60-5.80) (5.08-5.79)
Satisfaction from department
Not satisfied 5.25 5.50 5.16 4.60 5.00
(4.15-5.84) (4.10-6.00) (4.25-5.75) (4.05-5.40) (4.16-5.65)
Partially 5.00 X’=15.646 5.00 X°=9.498 5.00 x°=10.525 4.80 X’=8.993 5.00 X’=14.981
satisfied (4.50-5.50) | p=0.000 | (4.60-560) | p=0.009 | (4.62-566) | p=0.005 | (4.20-520)| p=0.011 | (4.54-5.41) | p=0.001
Satisfied 5.50 5.40 5.33 5.00 5.29
(5.00-5.81) (5.00-5.80) (4.91-5.83) (4.60-5.60) (4.97-5.72)
*p< 0.05
**p< 0.01
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Results of the Correlations Between Scale of Emotional Labor
Behavior for Nurses and Caring Behaviors Inventory

In Spearman’s correlation analysis, a positive moderate
significant correlation was determined between ELBSN
and CBI-24 total scores (r= 0.544, p<0.001, Table IV).

In the regression analysis, caring behavior was the depen-
dent variable, the independent variables were gender,
emotional labor and students’reasons for the department
preferences.

Table V shows results of multiple linear regression analy-
sis made to explain caring behavior. The results indica-
ted that the established model was significant (F: 11.994;
p<0.05). The DW coefficient showing the correlation bet-
ween the errors in the model is in the range 1.5<DW<2.5,
that is, there is no autocorrelation problem.

The coefficient estimated for gender was insignificant (p>
0.05). Providing healthcare services and helping people
were significant in the department preference (p< 0.05).
In addition, it was found that there was no correlation bet-
ween independent variables (VIF<10). In the model, gen-
der and the reasons for department preference were used
as dummies. When the scores obtained from the emotio-
nal labor behavior scale increased by 1 point, it was obser-
ved that the scores obtained from the patient care beha-
vior increased by 0.508 points. In addition, it was determi-
ned that the individuals who preferred this department to
help people had 3.208 points (2.824+0.384) higher from
the patient care scale than those who preferred this de-
partment for the other reasons. R2, which is the power of
independent variables to explain the dependent variable,
was found to be 0.225.

Tables IV. Correlations Between Emotional Labor Behavior Scale and Caring Behaviors Inventory

1 2 3 4 5 6 7 8 9
1. Assurance - 0.691** 0.815** 0.795%** 0.935%** 0.465* 0.496** 0.416** 0.538**
2. Knowledge-Skill - - 0.670%** 0.635** 0.806** 0.348** 0.455%* 0.441%* 0.479%*
3. Respectfulness - - - 0.824** 0.922*%* 0.427*%* 0.463** 0.393** 0.489*%*
4. Connectness - - - - 0.906** 0.377%* 0.410%* 0.363** 0.432%*
5.CBI-24 - - - - - 0.458** 0.512%* 0.446** 0.544**
6. Superficial Behavior - - - - - - 0.640%* 0.618** 0,796**
7. In-depth Behaviour - - - - - - - 0.643** 0.945%*
8. Sincere Behavior - - - - - - - - 0.794**
9. ELBS (Total) - - - - - - - - -

Table V. Multiple Linear Regression Model

Beta t p F p DW Adj. R?
Constant 2.824 8.838 0.000
Emotional Labor 0.508 7.171 0.000
Gender = Male -0.024 -0.255 0.799
Reason for department preference = Having a Profession 0.117 0.879 0.380 11.994 0.000 1.897 0.225
Reason for department preference = Patient Care -0.159 -0.616 0.538
Reason for department preference = Helping People 0.384 2.678 0.008
Reason for department preference = Providing Health Services 0.390 2274 0.024
p<0.05
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DISCUSSION

Nursing is a profession that includes interactions and rela-
tionships with other people, so emotional labor is an un-
deniable reality during the care given (5). It is important
to determine the emotional labor and caring behaviors
of nurses and nursing students (4,5). In the literature, a
study conducted with nurses reported that nurses’ emo-
tional labor scores were low (9). Emotional labor was high
in a study conducted with student nurses (10), In another
study conducted with nursing students, students’ percep-
tion of care was high (11). In the study, which examined
the perceptions of nursing students on emotional labor
and caring behaviors, it was found that students’ percepti-
ons on emotional labor and caring behaviors were above
average, some variables belonging to students affected
caring behavior and emotional labor behaviors.

Emotional labor in nursing involves the normalization of
emotions in the professional role and harmonization with
the emotions of the patients (6,9). Although the emotio-
nal labor is not gender-specific, most of the studies have
suggested that women make a great effort emotionally
and apply more emotional labor (2,8). In a previous study,
it was reported that the emotional labor behavior scores
of female nursing students were significantly higher than
the scores of males (10). The results of the study are similar
to the literature and previous studies. The emotional labor
behavior scores of female students were higher than the
scores of male ones. Male students were also reluctant to
participate in the study. It is thought to be a reason for
male students not completing data or being unwilling to
participate in the study; Especially in the developmental
period, avoidance of talking about emotions, inability to
normalize talking about emotions, and anxiety about en-
countering stigma when talking. The meta-cognitive beli-
ef in men and the understanding that “I should not show
my feelings” in strong male-specific behavior may have
also prevented students from participating in the study
(16).

Similar to emotional labor, caring behavior inventory sco-
res of the students were higher in female students. In their
study, Gil and Arslan reported that there were significant
differences between the genders in terms of caring beha-
vior and female students’ mean scores were higher (11).
Contrary to the studies, another study reported that the
scores obtained from the caring behavior inventory did
not differ according to gender (12). This is thought to be
associated with the fact that women are more sensitive to
the problems of others and establish better relationships

with them and they are more willing in providing care to
the patients compared to men. The reason for the diffe-
rent results between the studies is that the studies repor-
ting differences in caring behaviors according to gender
were conducted on students, and the study reporting no
difference was conducted on nurses. It can be asserted
that male nurses adopt caring behaviors more because of
the process of internalizing care, accepting the profession
and adaptation after starting the profession. It is impor-
tant to prevent this in order to convey the philosophy of
care in nursing undergraduate education by purifying it
from a genderist approach (11).

Care is a fundamental nursing value and desirable feature
in nursing students but decreases can be seen in caring
behaviors of the students during the education period
(17). Murphy et al,, found in their study that caring be-
havior scores of the third-year students were lower than
the scores of the first years (17). In a previous study, it was
reported that students’ perception of nursing caring be-
haviors increased during the nursing education process
(18). In the present study, caring behaviors scores of the
first and third-year students were higher. In another study;
caring behavior scores ordering from high to low were ob-
tained respectively, in third, first, second and lastly fourth
classes (11). High caring behaviors of the first and third
-year students in the present study were thought to be
associated with the fact that desire of care giving depends
on the care-related current information and the first-year
students start to the profession and the care giving de-
sire increasing with the self-confidence was provided by
many theoretical and practical courses taken in the third-
year students. Additionally, lack of chairside clinical prac-
tices in the fourth-year curriculum may have caused the
decrease in caring behaviors.

The care is the central focus and essence of nursing (19).
Nurses provide healthcare services by making an effort
to relieve the distress of the patients they provide care
(20,21). Caring behavior scores of the students, who pre-
ferred the nursing department since it is a profession
providing healthcare service, were higher in the present
study, which supports the literature.

Another measure of success in the nursing care is satisfac-
tion. Individuals who are satisfied with their work make
their workplace more pleasant. Besides, it provides grea-
ter job satisfaction and the satisfaction of the patients re-
ceiving care may also increase (22). Consistent with the li-
terature, in the study, it was determined that the students
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who were satisfied with the nursing department had hig-
her caring behavior scores.

The clinical learning experience is full of emotions and the
students use emotional labor in the management of emo-
tions (6,8,23). Students can also gain emotional labor du-
ring their clinical training experiences by interacting with
clinical nurses and teaching staff (23). It is generally accep-
ted that the nurses should have emotional labor in order
to provide good care (4,6). It is argued that the emotional
commitment of the nurses to the patients goes beyond
their personal feelings and contributes to the quality and
perfections of nursing care (6). Living with emotions is ne-
cessary for the nurses to cope with the morally difficult
clinical situations and enables them to have ethical and
meaningful interactions with distressed people (24,25).
In the study, a positive correlation was found between
nursing students’ caring behaviors and emotional labor
behaviors. In addition, it was determined that when the
emotional labor scores of the nursing students increased,
the patient care behavior perception scores also increa-
sed. Understanding of emotional labor will help to crea-
te caregiving clinical learning environments for nursing
students (23,26). Therefore, further studies on emotional
labor are needed.

It is known that the teaching staff and qualified nurses
play a major role in teaching emotional labor to the nur-
sing students. In order to the students to learn how to
behave and to be successful in managing the emotions
when a patient loses his/her life in the clinic, emotional
labor should be included in the curricula in the schools
(4,6,27).

Limitations of the Study

As the study was conducted only with the nursing stu-
dents of the Health Sciences Faculty of a university, the
results were limited only with this faculty. They cannot
be generalized for the nursing departments of all the
faculties.

CONCLUSION

Consequently, it was determined that the emotional la-
bor and caring behaviors of the nursing students were
higher than the average and there was a significant cor-
relation between the caring behaviors and emotional
labor. Gender, the year, reason for preferring the depart-
ment and the status of being satisfied with the depart-
ment were determined to be effective on caring behavi-
ors. In this respect, it is suggested to involve the subject
of emotional labor in the curriculum, to continue clinical

practices of the students until graduation and to train and
direct the nursing students about this subject by faculty
members and qualified nurses before starting to work in
the profession.

Implications for Practice

Determining the emotional labor and caring behaviors
of nursing students before starting the profession is im-
portant in terms of foreseeing the deficiencies and misbe-
haviors of students in this field in the education process
and finding solutions. Because emotional labor behavior,
which is especially improperly developed and reflected in
care, can cause both burnout of nurses and a decrease in
patient satisfaction.

Implications for Research

There are a limited number of studies in the literature that
determine the emotional labor and caring behaviors of
nursing students. There is no study that evaluates both
concepts together. This study is thought to contribute to
the field in this sense. Demonstrating appropriate emoti-
onal labor behavior in care is important for both nurses
and patients, and its positive contribution to the health
care system.
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ABSTRACT

Objectives: The main objective of palliative care is to keep symptoms under control and to increase the quality of life.
The present study aimed this study is to define the serum albumin and vitamin 25-hydroxy D (25 [OH] D) levels in patients
who receive palliative care.

Material/Method: This study has been carried out in a descriptive-retrospective manner. Demographic data and
laboratory results of 41 patients hospitalized in a State Hospital Palliative Care Center were analyzed.

Results: A ratio of 48.8% of the participants was female, 51.2% was male and the average age was 74.21 = 2.21 (Min:
40-Max: 96). A rate of 22% of the patients suffered from cerebrovascular disease, 19.5% from alzheimer, 9.8% from heart
failure, 7.3% from oral intake disorders. The serum albumin levels were found to be low in 80.5% of the patients, the
serum calcium levels were normal in 70.7%. A lack of Vitamin D was found in 63.4% of the patients and 19.5% suffered
from vitamin D deficiency, while the vitamin D level was found to be normal in only 17.1% of the patients. The average 25
(OH) D level of the patients was found to be 17.1 £ 15.54 ng / mL.

Conclusion: Patients who are followed up within the scope of palliative care are at risk of malnutrition, low serum
albumin levels and vitamin D deficiency. Therefore the follow-up and treatment of patients is important in this respect.

Keywords: Albumin, Nutrition, Palliative care, Vitamin D

Palyatif Bakim Merkezinde Tedavi Goren Hastalarda Albiimin Diizeyi ve D Vitamini Eksikliginin incelenmesi
0ZET

Amag: Palyatif bakimin temel amaci semptomlarin kontrol altina alinmasi ve yasam kalitesinin yiikseltilmesidir. Bu
calisma palyatif bakimdaki hastalarin serum albiimin ve 25-hidroksi D (25[0H]D) vitamini diizeyini belirlemek amaciyla
tanimlayici olarak yapilmistir.

Materyal/Yontem: Bu arastirma tanimlayici-retrospektif olarak gerceklestirilmistir. Bir Devlet Hastanesi Palyatif Bakim
Merkezinde yatan 41 hastalanin demografik verileri ve laboratuvar sonuglar incelenmistir.

Bulgular: Katilimalarin %48.8'i kadin, %51.2'si erkektir ve yas ortalamasi 74.21+2.21(Min:40-Max:96)dir. Hastalarin
%22'si serebrovaskiiler hastalik, %19.5'i Alzheimer, %9.8'i kalp yetmezligi, %7.3' oral alim bozuklugu tanisi ile takip
edilmektedir. Hastalarin %80.5'inde serum albiimin diizeyi diisiik, serum kalsiyum diizeyi %70.7'sinde normal diizeydedir.
Hastalarin %63.4'iinde vitamin D eksikligi ve %19.5'inde D vitamini yetersizligi tespit edilirken, sadece %17.1 hastada D
vitamini seviyesi normal olarak bulunmustur. Hastalarin 25-hidroksi vitamin D seviye ortalamalari 17,1+15,54 ng/mL
bulunmustur.

Sonug: Palyatif bakim hizmeti alan hastalar malniitrisyon, diisiik serum albiimin diizeyi ve D vitamini eksiklii agisindan
risk altinda olup, hastalarin bu agidan takip edilerek tedavisinin saglanmasi yasam kalitesinin korunmasl iin 6nem tegkil
etmektedir.

Anahtar Kelimeler: Albiimin, Beslenme, D Vitamini, Palyatif bakim,
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Albumin and Vitamin D Deficiency in Patients

ccording to the World Health Organization (WHO),
Apalliative care is defined as the prevention and

alleviation of the suffering of adult and pediatric
patients (1). The main purpose of palliative care is to app-
roach the symptoms, pain and stress caused by a serious
illnesses in such a manner as to provide extra support to
the patient along with enhancing the quality of life, dig-
nity and comfort of the individual (2). There is an ongoing
need for palliative care in case of chronic health problems
that limit life in many parts of the world. According to es-
timates of the WHO 40 million people need palliative care
each year (3).

Patients requiring palliative care generally experience
malnutrition due to nutritional disorders (4). Vitamin defi-
ciency due to nutritional disorders causes symptoms such
as pain, weakness, fatigue and depression which reduce
the quality of life in patients (2). Nutrition in elderly pati-
ents can be evaluated by anthropometric measurements,
laboratory evaluations, clinical evaluation and assessment
of the diet. It is known that low serum albumin levels in
elderly individuals are associated with malnutrition and
mortality (5).

Vitamin D is a prohormone that is vital for the calcium/
phosphate balance, bone structure and physiological
functioning. It is absorbed by the skin when exposed to
ultraviolet B and obtained when consuming synthesized
foods (6). Vitamin D deficiency is an important public he-
alth problem that is seen in approximately one out of 7
people worldwide (7,8). Vitamin D deficiency affects al-
most 50% of the global population and is recognized as
a public health problem that affects not only the elderly
but people in all life stages (8). A study conducted in the
United Kingdom found that Asian 53.7% and black 34.9%
participants had a higher proportion of vitamin D defici-
ency than white participants 12% (9).

Its clinical effects have been documented in many studi-
es. VDD has been associated with cardiovascular diseases,
increased risk of fractures, dyslipidemia, increased inflam-
mation, glucose metabolism disorders, weight gain, infec-
tious diseases, multiple sclerosis, mood disorders, cogniti-
ve dysfunction, impaired physical functions and mortality
rates connected to all types of reasons (10).

Although palliative care differs from country to country
worldwide, palliative care in our country has a short his-
tory. Palliative care services have been provided since the
publication of the directive of the Ministry of Health of our

country in 2015 (11). Palliative care has been neglected
in our country due to reasons such as the Turkish family
structure, the culture, the absence of expertise in the field
of palliative care and the lack of this subject in education.
Although the number of palliative care centers has incre-
ased over time, their number is actually quite small (12).
According to data over the year 2019, there are 365 pallia-
tive care centers in our country (11).

Since malnutrition is common in palliative patients and
low vitamin D and albumin levels are an important benc-
hmark in the occurrence of this condition, this study has
been carried out to prevent malnutrition in palliative pa-
tients, to determine the level of vitamin D and albumin,
to reveal the requirements and to determine the opinions
and suggestions in order to shape the planned care and
treatment in this regard.

MATERIALS AND METHODS

Design, Population and Sample

In this descriptive study, the clinical files of 41 patients
between the ages of 18 and 45, treated in a Palliative
Care Center in Turkey between the 01st of June and 31st
of December were retrospectively drafted. The 41 pati-
ents who stayed in the palliative care center for two con-
secutive days were included in the study. The 4 patients
who deceased the same day they were admitted, were
not included. The demographic data (age, gender, social
security) and blood (serum 25 (OH) D, calcium, albumin
levels, hemoglobin,vitamin B12 and some laboratory fin-
dings) values of patients were retrospectively obtained
from observation files. The serum 25 (OH) D, calcium, al-
bumin levels and some laboratory findings of all patients
who received a diagnosis for admission to the palliative
care center were analyzed. In clinical practice the serum
25 (OH) D concentration is used for the evaluation of vi-
tamin D levels. Vitamin D deficiency (VDD) is defined as
a 25 (OH) D level below 20 ng/mL (50 nmol/L) and vita-
min D insufficiency as a level between 21-29 ng/mL (525-
725 nmol) (13). The frame of reference for aloumin in this
study is 3.5-5.2 gr/dL, for vitamin B12 it is 180-900 pg/mL,
for calcium it is 8.4-10.6 mg/dL, for leukocytes it is (4-10)
10%/uL, for lymphocyte it is (0.8-4) 10*/uL, for hemoglobin
it is (12-16) g/dL, for hematocrit it is (35-47) ) %, for CRP it
is (0-5) mg/L.

Statistical Analysis

The SPSS 21 statistics program was used for the evalua-
tion of the data and the numbers, percentages, mean,
standard deviation and chi-square test have been used
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in the analysis. A value of p <0.05 was considered to be
significant.

RESULTS

In this study, in which the records of 41 patients who rece-
ived treatment at the Palliative Care Center in X city were
examined, the average age of the patients was 74.21+2.21
(Min:40-Max:96). A rate of 48.8% of the patients was male
and 51.2% was female. Patients under the age of 65 years
formed 29.3% of the group, whereas 70.7% was 65 years
or older. The majority of the patients had social security
(92.6%). The average hemoglobin level of the patients was
11.0+£2.0 g/dL. The hemoglobin levels were found to be
below normal and insufficient in 73.2% of the admitted
patients, as was the case for the hematocrit levels in 63.4%
of the patients, the serum albumin levels in 80.5% of the
patients and the serum calcium levels in 26.8% of the pati-
ents. The leukocyte levels in one third of the patients were
found to be above normal and high, as was the case for
the CRP levels of 95.1% of the patients, glucose levels of
48.8% of the patients and BUN levels of 56.1% of the pa-
tients (Table 1).

When the diagnoses of the patients are examined, cereb-
rovascular disease with 22%, Alzheimer’s with 19.5%, ma-
lignant diseases with 19.5%, heart failure with 9.8% and
oral intake disorders with 7.3% are the most common. A
statistically significant difference was found between the
sexes of the patients and their diagnosis (p<0.05 ) (Table
2).

The mean 25-OH D level was found to be 15.4+14.6 ng/
ml in women and 18.2+12.4 ng/ml in men. When the re-
lationship between the sex of patients and their vitamin
D and albumin levels were examined, no significant diffe-
rence was found, although albumin and vitamin D levels
in women were found to be lower than in men (Table 3).

It was observed that 26 of the patients (63.4%) were defi-
cientin 25 (OH) vitamin D. The majority of patients (87.9%)
had vitamin D levels <30 ng/mL. Vitamin D deficiency is
statistically more common in men than in women but no
significant relationship was found between them. It was
determined that there was no statistically significant dif-
ference between the ages, sexes and diagnoses of the pa-
tients in terms of vitamin D deficiency and insufficiency
(Table 4).

Table 1. Some Socio-Demographic Specifications of Participants

and Clinical Data (n=41)

n % Mean + SD
Age
<65 12 29,3
74.21£2.21
>65 29 70,7
Sex
Male 21 48,8
Female 20 51,2
Social security
Yes 38 92,6
No 3 74
Vitamin D
Deficient 26 63,4
Insufficient 8 19,5 17.18+15.54
Normal 7 171
CRP
Normal 2 4,9
65,68+45.28
High 39 95,1
Calcium
Low 11 26,8
Normal 29 70,7 8.78+0.95
High 1 2,4
Hemoglobin
Low 30 73,7
Normal 10 24,4 11.01+2.06
High 1 24
Hematocrit
Low 26 63,4
Normal 14 34,1 34.12+6.16
High 1 2,4
Lymphocyte
Low 9 22,0
1.40+0.65
Normal 32 78,0
Leukocyte
Low 2 49
Normal 26 63,4 8.69+3.32
High 13 31,7
Albumin
Low 33 80,5
3.01+0.51
Normal 8 19,5
Vitamin B12
Low 10 24,4
Normal 24 58,5 516,24+72,53
High 7 17,1
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Table 2. Comparison of the Reasons for Receiving Palliative Care on the Basis of the Sex of Patients

Female Male Total
Patient diagnosis n % n % n % X2 p
CvD 7 77.8 2 22.2 9 22.0
Alzheimer 1 125 7 87.5 8 19.5
Malignant diseases 4 50.0 4 50.0 8 19.5
Heart failure 4 100.0 0 0.0 4 19.5
Oral intake disorders 1 333 2 66.7 3 7.3
COPD 1 50.0 1 50.0 2 4,9 18,598 0,046
Huntington disease 0 0.0 2 100.0 2 4,9
Prostate hypertrophy 0 0.0 2 100.0 2 4.9
Soft tissue disorders 1 100.0 0 0.0 1 2.4
Pressure ulcer 0 0.0 1 100.0 1 24
Acute kidney failure 1 100.0 0 0.0 1 24
Total 20 51.2 21 48.8 41 100.0

Female Male Total
n % n % n % X3 p
Vitamin D
Deficient (20ng/ml and below) 12 46,2 14 53.8 26 100.0
Insufficient (between 21-29ng/ml) 62,5 375 8 100.0 0,773 0,680
Normal (30ng/ml and higher) 42,9 57.1 100.0
Albumin
Low levels (below 3.5gr/dL) 17 51.5 16 48.5 33 100.0
0,697 0,377
Normal levels (between 3.5gr-5.2gr/dL) 3 375 62.5 8 10.0

Table 4. Comparison between Patients Who Suffer From Vitamin D Deficiency and Insufficiency

Vitamin D <20 ng/mL | Vitamin D 220 ng/mL| X? p Vitamin D <30 ng/mL | Vitamin D 230 ng/mL| X? p
n=41 n % n % n % n %
Percentage of patients 26 63,4 15 36,6 34 87,9 7 17,1
Sex
Female 12 60.0 8 40.0 17 85.0 15.0
Male 14 66.7 7 SRR e 17 81.0 4 00 | 7] %%
Age
Younger than 65 8 66.7 4 333 9 75.0 25.0
0,077 | 0,536 0,753 | 0,328
65 And older 18 62.1 11 379 25 86.2 4 13,80
Diagnosis
CcvD 5 55,6 4 44,4 8 89,9 1 111
Alzheimer 5 62,5 3 37,5 8 100 0 0
Cancer 6 75 2 25 7 87,5 1 12,5
Heart failure 2 50 2 50 2 50 2 50
Oral intake disorders 1 66,7 1 333
COPD 1 50 1 50 5.381 | 0,864 1 50 1 50 14,42 | 0,155
Huntington disease 2 100 0 0 2 100 0 0
Prostate hypertrophy 1 50 1 50 1 50 1 50
Soft tissue disorders 1 100 0 0.0 1 100 0 0
Pressure ulcer 1 100 0 0.0 1 100 0 0
Acute kidney failure 0 0.0 1 100 0 0 1 100
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DISCUSSION

With an aging population and an increasing number of
individuals with chronic, life-threatening and incurable
health problems, the need for palliative care continues to
rise (3,14). When the literature is examined it is seen that
malnutrition, malabsorption due to insufficient food inta-
ke or metabolic disorders are observed in patients recei-
ving palliative care (15,16). Therefore, this study has been
carried out to examine certain blood values associated
with many diseases in patients receiving palliative care.

When the reasons for patients receiving palliative care
were examined in this study, it was found that 22% suffe-
red from cerebrovascular disease, 19.5% from Alzheimer’s,
19.5% from malignant diseases, 9.8% from heart failure,
7.3% from oral intake disorders, 4.9% from chronic obs-
tructive pulmonary disease, 4.9% from huntingon’s dise-
ase, 4.9% from prostate hypertrophy, 2.4% from soft tis-
sue disorders, 2.4% from pressure ulcers and 2.4% from
acute renal failure. In a similar study conducted by Cinar
et al,, it was observed that the group of patients in a pal-
liative care center that required the most care suffered
from alzheimer’s (33.3%) and 16.7% from cerebrovascular
diseases, which is similar to our study (17). In our study,
approximately one-fifth of those who needed palliative
care suffered from cancer. The WHO has stated that most
adults in need of palliative care have chronic diseases
such as cardiovascular diseases (38.5%), cancer (34%),
chronic respiratory diseases (10.3%), AIDS (5.7%) and dia-
betes (4.6%) and that patients with many other conditions
such as kidney failure, rheumatoid arthritis, chronic liver
disease, congenital anomalies drug- resistant tuberculo-
sis and neurological diseases such as multiple sclerosis,
parkinson’s disease, dementia may require palliative care
(3). It was reported that approximately one-third of those
in need of palliative care were cancer patients (1). This re-
sult shows that not only cancer patients but those suffe-
ring from other diseases may need palliative care as well.

Evaluation of the nutrition of patients receiving palliati-
ve care and support when necessary is one of the most
important approaches of palliative treatment (16). Studies
indicate that vitamin D supplementation in patients requ-
iring palliative care, including cancer patients, shows sig-
nificant improvements in pain and depression problems
(18). In this study, 63.4% of the patients suffered from
vitamin D deficiency and 19.5% suffered from vitamin D
insufficiency, which amounts to a very high frequency of
82.9% of the patients being vitamin D deficient and insuf-
ficient. Vitamin D levels were found to be normal in only

17.1% of the patients. In the study of Dev et al. (19) on a
group of cancer patients, the rate of vitamin D deficiency
was found to be 47%. Lovell et al. (20) found that 88% of
palliative care patients suffered from vitamin D deficiency,
Vollbrach (15) found that 79.7% of palliative patients suf-
fered from vitamin D deficiency and Yilmaz and Toprak
(21) found that 70.3% of domiciliary care patients suffered
from vitamin D deficiency. The findings in our study were
similar to these studies.

Patients requiring palliative care are at greater risk for vi-
tamin D deficiency/insufficiency as a result of less expo-
sure to sunlight, lower oral intake and a decreased ability
to absorb dietary vitamin D (19,22). In addition, studies
mentioned in the literature have found a relationship bet-
ween vitamin 25(0OH)D and extremity functions, muscle
strength and physical activity and it has been determined
that vitamin D deficiency may increase the risk of falling
in the elderly (10,13). In a cross-sectional study conducted
on 30 palliative cancer patients in Spain, a statistically sig-
nificant relationship was found between 25-OHD vitamin
levels and the general quality of life (23). The conclusions
drawn in the literature were found to be of importance for
palliative patients in the geriatric age group in our study,
as vitamin D deficiency is also a risk factor for osteoporo-
sis, falls and fractures.

The palliative care process requires multidisciplinary app-
roaches that aim to protect and increase the quality of life
by focusing on the relief of symptoms experienced by pa-
tients and to increase the vital functions by considering
the priorities of patients and their families. In addition to
the treatments, palliative patients should benefit from
nursing services in order to maintain a higher quality of
life and enjoy an extended life span. In this regard, nurses
should encourage palliative patients to engage in physical
activity along with observing vitamin D supplementation.

Malnutrition due to protein energy deficiency is the most
common nutritional disorder in the elderly (24). With age,
the need for vitamins such as protein, calcium, vitamin D,
B12 and folate increases and the need for calories dec-
reases (25). One of the auxiliary biochemical markers in
detecting malnutrition is albumin (5). Cevik et al. deter-
mined the malnutrition level of patients using the nutri-
tional screening guidelines on the elderly and found that
as malnutrition increased and deepened, serum albumin
and total protein levels decreased. In addition, they repor-
ted that this decrease was not significant in the early sta-
ges of malnutrition (26). In their prospective cohort studi-
es, Nuvenna et al. (27) drew attention to the higher effect
of albumin on mortality than malnutrition.
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In this study, the serum albumin level was found to be
low in 80.5% of the palliative patients, with a mean of
3.01+0.51. In 2018, Dilekci et al. found low serum albu-
min levels in domiciliary care patients with an average of
3.66 + 0.64. (28). The findings in our study revealed that
palliative patients in the geriatric age group had physical
dependencies and nutritional deficiencies due to chronic
problems and were therefore at risk of malnutrition.

Studies show that albumin levels are the most important
indicator in determining the prognosis in elderly pati-
ents (29,30). Nurses who provide palliative care should
monitor and support the nutrition of patients and the
necessary observations will be important in preventing
risks. Preservation of albumin levels in these patients will
contribute significantly to facilitating the wound healing
process, preventing infections and maintaining metabolic
functions.

Limitations of the Study

This study has certain limitations. Patient registers of palli-
ative centers of hospitals have been included in the study.
The study data only include hospital registries of patients
who participated in the study. Therefore the results of
our study cannot be generalized to all patients in pallia-
tive centers. The absence of some data in the existing re-
gistries such as anthropometric measurements and daily
nutritional content, as well as the fact that the study was
conducted in only one city in Turkey may limit the gene-
ralizability of the findings. Therefore more research is nee-
ded to explore national trends.

CONCLUSION

The literature suggests that cognizance should be ta-
ken of vitamin D and albumin levels of patients treated
in palliative care centers and that these levels should be
supplemented. For this reason, it is important that nurses
involved in palliative patient care identify the needs of
patients, ensure that they receive qualified care, provide
the necessary support in nutrition and physical activity,
encourage the patient and play a team-based active role.

The results obtained within the scope of this study sup-
port the existing literature and contribute to new litera-
ture. Focusing on improving the quality of life, dignity
and comfort of palliative patients, it is recommended to
prevent malnutrition and support it in both curative and
life-prolonging treatments. It is suggested that the nurse
maintains a coordinating role at every stage of the disease
trajectory and in all aspects of care.
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Health Problems During COVID-19 Lockdown

OVID-19 is an infectious disease progressing with
Csevere acute respiratory syndrome caused by the

virus named SARS-CoV-2 first detected in Wuhan,
China, in December 2019 (1). Since the outbreak of
COVID-19, authorities of most countries determined the
most affected groups by covid19 and focused on this gro-
ups to maintain public health. Although having varied ac-
cording to studies over time, since the initial outbreak of
the pandemic, the groups at risk of severe illness due to
COVID-19 are the elderly, those with chronic diseases, and
healthcare workers (2).

Because of the COVID-19 pandemic, it is recommended
around the world that people isolate themselves (3).
Thereupon, on March 22, 2020, a curfew was declared by
the government in Tirkiye. The curfew required citizens
to remain in their homes and only leave for urgent and
basic needs, adhering to mask, distance and hygiene ru-
les. This restriction was applied as strictly as possible to
protect especially elderly individuals over 65 years of age
and individuals with chronic diseases. Social support units
were established within local governments to meet the
basic needs of people living alone (4).

Individuals with chronic diseases are one of the groups
most affected by the isolation, quarantine, and restric-
tions due to COVID-19 (2). During the pandemic period,
the use of classification systems in evaluating the health
status of individuals with chronic diseases and planning
appropriate interventions is necessary to maintain the
provision of services more effectively and with higher
quality. The OS is the oldest and most common classifi-
cation system used to identify the problems associated
with health status, to plan appropriate interventions and
to evaluate outcomes (5, 6). OS is known to be used effec-
tively in many fields such as community health in the “first
place, home care, mother-baby health, school health, fa-
mily health, occupational health and acute care services”
(7). Since the beginning of the COVID-19 pandemic, care
plans have been created for COVID-19 by the developers
and users of the system and integrated into the OS, cont-
ributing significantly to the recognition of the problems
of society and taking appropriate initiatives during the
pandemic period (8,9).

Studies report that, during the pandemic period, due to
isolation and restrictions, there are disruptions in indivi-
duals’ chronic disease management and decreases in the-
ir physical activity levels; furthermore, their health, car-
diovascular health in the first place, is adversely affected

(10,11). World Health Organization (WHO) lists insufficient
physical activity, which is responsible for 6% of deaths
worldwide, as the fourth leading cause of death globally
(12). Even short-term (1-4 weeks) inactivity has been asso-
ciated with increased cardiovascular risk factors (13).

In order to protect the individuals from the negative ef-
fects of COVID-19, evaluating their current health status
and taking initiatives for them to maintain a healthy lifest-
yleisan urgent need (14). The researchers encountered no
studies investigating by means of OS the individuals with
chronic health problems during the COVID-19 pandemic.
In this context, this study was conducted to diagnose the
health problems of individuals with chronic diseases du-
ring the COVID-19 restrictions, to determine through OS
their physical activity levels and related factors.

Theresearch questions are as follows: (a) What is the physi-
cal activity level of individuals with chronic diseases who
are in home isolation during the COVID-19 pandemic?
(b) What are their health problems according to the PCS?
(c) Are there statistically significant relationships among
health problems, socio-demographic factors, duration of
isolation and physical activity levels?

MATERIALS AND METHODS

Research Design and Participants

Descriptive and correlational design was used. The rese-
arch population consisted of individuals with chronic di-
seases and in home isolation, who were relatives of the
students taking the public health nursing practice course
at a foundation university in Istanbul, Tiirkiye, between
May 1 and May 31, 2020 (n=220). The sample of the study
consisted of 182 individuals who agreed to participate
in the study voluntarily. The sample size was calculated
using the full census sampling method (percentage of the
population covered: 82%).

Data Collection Tools

Data collection tools consist of “Personal Information
Form”, “Omaha System Problem Classification Scheme
(PCS)”, and “International Physical Activity Questionnaire
(IPAQ-Short Form)”.

Personal Information Form: It consists of 7 questions re-
garding the participants'“age, sex, marital status, educati-
onal status, body mass index (BMI), chronic diseases and
the number of days spent in home isolation”.
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Omaha System Problem Classification Scheme (PCS):
PCS, which is one of the three basic components of the
Omaha System, is a list that diagnoses health problems
with four problem domains, 42 problems and 335 signs/
symptoms. Environmental domain problems included in
the list are “Income, Sanitation, Residence, Neighborhood/
Workplace Safety; Psychosocial domain problems are
Communication with community resources, Social contact,
Role change, Interpersonal relationship, Spirituality, Grief,
Mental health, Sexuality, Caretaking/Parenting, Neglect,
Abuse, Growth and development; Physiological domain
problems are Hearing, Vision, Speech and language, Oral he-
alth, Cognition, Pain, Consciousness, Skin, Neuro-musculo-
skeletal Function, Respiration, Circulation, Digestion-
hydration, Bowel function, Urinary function, Reproductive
function, Pregnancy, Postpartum, Communicable/infecti-
ous condition and Health-related Behavior domain prob-
lems are Nutrition, Sleep and rest pattern, Physical activity,
Personal care, Substance use, Family planning, Health care
supervision, Medication regimen” (15). The Turkish validity
and reliability study of the scale was conducted in 2006.
The median kappa values for the problems are 0.81 (16).

International Physical Activity Questionnaire (IPAQ-
Short Form): This questionnaire was developed in 1996
to be used in adults between the ages of 18-65, aiming
to measure the level of physical activity, make internati-
onal comparisons, and obtain surveillance. The validity-
reliability study of the IPAQ in Tlrkiye was conducted by
Saglam et al. (2010). The Kappa coefficient of the Turkish
version of the scale is 0.69. The form consists of 7 questi-
ons to obtain information about the “time spent sitting,
walking, and during moderate and vigorous physical acti-
vity” The scale is scored by “multiplying the duration (mi-
nutes), frequency (days) and MET (Metabolic Equivalent
of Task; walking=3.3 METs, moderate physical activity=4.0
METs, vigorous physical activity=8.0.METs) of the activiti-
es performed during the last week prior to its filling out.
From this calculation, a physical activity score in the form
of MET-minutes/week is obtained. The score obtained is
evaluated in 3 categories as inactive, minimally active and
active. Inactive is below 600 MET-min/week, minimally ac-
tive between 600-3000 MET-min/week, active over 3000
MET-min/week” (17,18).

Data Collection

The data were collected by phone calls between May 1 and
May 31, 2020, when a curfew was imposed on individuals
over 65 years of age and with chronic diseases in Turkiye
Students trained to use Omaha System collected the data
under the supervision of the first and 2nd authors.

Ethical Consideration

Before the research, approval was obtained from the
Istanbul Medipol University Ethics Committee Presidency
(Number:10840098-772.02-E.43574, date: 03.09.2021).
Written informed consent was received from the individu-
als participating in the study.

Data Analysis

The data obtained in the research were analyzed in the
computer environment using the software SPSS versi-
on 22.0 for Windows (IBM Corporation, Armonk, NY).
Descriptive statistics were used for demographic data.
The number of isolation days and time spent sitting were
compared with physical activity levels using independent
t-tests and with health problems using chi-square analy-
sis. While determining physical activity levels, 600 METs
were used as the cut-point. Accordingly, below 600 METs
was categorized as inactivity, 600 METs and above as mo-
derate-vigorous physical activity (MVPA). In BMI analysis,
25 kg/m” was used as the cut-point. Below 25 was cate-
gorized as underweight or normal, and 25 and above was
categorized as overweight or obese. Spearman correlati-
on analysis was used to determine the relationship bet-
ween variables. The significance level was accepted to be
p<0.05.

RESULTS

This study was carried out with individuals having chro-
nic diseases. Considering the distribution of the diseases,
hypertension was the most common among all (47.3%,
n=86), which was followed by diabetes mellitus (32.4%,
n=59) and cardiovascular diseases (19.8%, n= 36). Of the
individuals participating in the study, 57.7% (n=105) had
inactivity and 42.4% (n=77) had MVPA. Other sociode-
mographic characteristics of the individuals are given in
Table 1.

Figure 1 shows the health problems of the individuals
with chronic diseases and in home isolation during the
COVID-19 pandemic, as diagnosed according to the PCS.
Accordingly, most common problems are nutrition 82.4%
(n=150), physical activity 76.9% (n=140), oral health
52.7% (n=96), sleep and rest pattern 52.7% (n=96), res-
pectively. The most common problem diagnosed in the
“environmental domain”is residence (32.4%, n=59); in the
“psychosocial domain”, social contact (41.2%, n=75); in the
“physiological domain”, oral health (52.7%, n=96); and in
the “health-related behaviors domain”, nutrition (82.4%,
n=150).
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Table 1: Bivariate analysis of physical activity and demographic variables for Turkish adults (n=182)

Inactive Moderate to
Variables N (%)/Mean+SD N (%)/MeanSD vigorous active t (df) X2 (df) P
° = N (%)/Mean+SD
Age, years 47.37£11.04 48.12+10.14 46.34+12.16 1.035(180) 0.279
BMI, kg/m? 28.15+5.05 0.915(1) 0339
Underweight and normal 50 (27.5) 26(24.8) 24(31.2)
Overweigt and obese 132(72.5) 79(75.2) 53(68.8)
Gender 5.350 (1) 0.021*
Male 72 (39.6) 34 (32.4) 38 (49.4)
Female 110 (60.4) 71 (67.6) 39 (50.6)
Education 8.395(2) 0.015*
Primary school 82 (45.1) 54 (51.4) 39 (37.1)
High school 67 (36.8) 39(37.1) 28 (36.4)
University 33(18.1) 12(11.4) 21(27.3)
Marital Status 1.325(1) 0.25
Married 151 (83) 90 (85.7) 61(79.2)
Single 31(17.0) 15(14.3) 16 (20.8)
Type of Chronic Diseases
Hypertension 86(47.3) 48(45.7) 38(49.4) 0.236(1) 0.627
Cardiovascular diseases 36(19.8) 22(21.0) 14(18.2) 0.215(1) 0.643
Diabetes Mellitus 59(32.4) 35(33.3) 24(31.2) 0.095(1) 0.758
Pulmonary diseases 28(15.4) 13(12.4) 15(19.5) 1.720(1) 0.19
Others 20(10.9) 14(13.3) 6(7.8) 1.394(1) 0.238
Isolation Period, day 46.93+26.02 51.26+23.644 41.04+£28.047 2,661(180) 0.009*
Time Spent Sitting, hour 6.82+3.25 7.35(3.345) 6.09(3.023) 2.651(171.971) 0.009*
Abbreviation: BMI, body mass index.
*p <.05.
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Figure 1. The Domains and Problems of Adults With Chronic Diseases (n=182) |
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When the physical activity levels of individuals were eva-
luated according to their sociodemographic characteris-
tics, individuals with a higher number of isolation days
were determined to have a higher inactivity rate than in-
dividuals with a lower number of isolation days (p<0.05).
Women, primary and high school graduates, and indivi-
duals with sanitation problems, neighborhood/workplace
safety problems and skin problems were found to have a
higher inactivity rate than others (p<0.05).

The MVPA levels of males and university graduates were
determined to be higher than those of other individuals
in Table 2 (p<0.05).

As a result of the spearman correlation analysis, weak
negative correlations were found between IPAQ and the
number of isolation days (r=.202; p<.01), time spent sit-
ting (r=.192; p<.01), Environmental domain problems in
Table 3 (r=.151; p<.05).

Table 2: Bivariate analysis of physical activity and health problems for Turkish adults (n=182)

. N (%)/ Inactive .Moderate t.o P df)
Variables Mean<SD | N (%)/MeanSD I{l"gz;fn;‘:::z;’; th | X -
Income problem 35(19.2) 22(21) 13(16.9) 0.474(1) 0.491
Sanitation problem 17 (9.3) 15(14.3) <5 (<5) 7.167(1) 0.007*
Residence problem 59 (32.4) 36 (34.3) 25(29.9) 0.395(1) 0.530
Neighborhood/ workplace safety problem 42(23.1) 30(28.6) 12(15.6) 4.221(1) 0.040*
Communication with community resources problem 29(15.9) 13(12.4) 16(20.8) 2.339(1) 0.126
Social contact problem 75(41.2) 49(46.7)) 26(33.8) 3.052(1) 0.081
Interpersonal relationship problem 55(30.2) 34(32.4) 21(27.3) 0.550(1) 0.458
Spirituality problem 19(10.4) 12(11.4) 7(9.1) 0.260(1) 0.610
Mental health problem 66 (36.3) 40 (38.1) 26 (33.8) 0.360(1) 0.548
Hearing Problem 24(13.2) 12(11.4) 12(15.6) 0.670(1) 0413
Vision Problem 89(48.9) 56(53.3) 33(42.9) 1.951(1) 0.161
Oral health Problem 96(52.7) 55(52.4) 41(53.2) 0.013(1) 0.908
Pain problem 43 (23.6) 23(21.9) 20(26) 0.408(1) 0.523
Skin problem 34(18.7) 25(23.8) 9(11.7) 4.296(1) 0.038*
Neuro-musculo-skeletal function problem 38(20.9) 20(19) 18(23.4) 0.504(1) 0.478
Respiratory problem 40(22) 21(20) 19(24.7) 0.566(1) 0.452
Circulatory problem 88(48.4) 47(44.8) 41(53.2) 1.281(1) 0.258
Digestion-hydration problem 64(35.2) 38(36.2) 26(33.8) 0.115(1) 0.735
Bowel function problem 39(21.4) 26(24.8) 13(16.9) 1.638(1) 0.201
Urinery function problem 34(18.7) 19(18.1) 15(19.5) 0.056(1) 0.813
Communicable/ infectious condition problem 23(12.6) 15(14.3) 8(10.4) 0.611(1) 0.434
Nutrition problem 150(82.4) 90(85.7) 60(77.9) 1.861(1) 0.172
Sleep and rest patterns problem 96(52.7) 58(55.2) 38(49.4) 0.618(1) 0.432
Physical activity problem 140 (76.9) 92(87.6) 48(62.3) 15.995(1) | <0.001*
Personal care problem 15(8.2) 6(5.7) 9(11.7) 2.096(1) 0.148
Substance use problem 46(25.3) 29(27.6) 17(22.1) 0.722(1) 0.395
Health care supervision problem 34(18.7) 17(16.2) 17(22.1) 1.014(1) 0.314
Medication regimen problem 26(14.3) 12(11.4) 14(18.2) 1.655(1) 0.198
Note: Problems present in ten or fewer participants were not listed: Role change, Grief, Sexuality, Caretaking/parenting, Neglect, Abuse, Growth and
development, Speech and language, Cognition, Consciousness, Reproductive function, Pregnancy, Postpartum, Family planning.
*p < .05.
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Table 3: Correlation Analysis of Variables (n=182)

Mean SD 1 2 4 5 6 7 8 9 10
1.IPAQ, MET 1287.01 2035.12 1 .022 | -.023 -.102 -202%*% | -192%* | -151% -.094 -.104 -128
2. Chronic diseases 1.26 .55 1 159% | .152% .092 .057 .006 116 113 -.031
3. Age, year 47.37 11.04 .250%* .029 -.027 -.105 -.056 161* =121
4.BMI, kg/m2 28.15 5.05 1 -.003 -.021 -113 -119 116 .086
5. Isolation period, day 46.93 44253,00 1 .087 .103 122 .026 -010
6. Time spent sitting, hour 6.82 3.25 1 -.059 .018 -.087 .018
7.Environmental domain 0.85 1.09 1| 2730 | 2730 | 34600
problems
8.Psychosocial domain 156 164 1 3o1mex | papwx
problems
9.Physiological domain 351 250 1 5gxx
problems
1 O.Health-related behavior 281 126 1
domain problems
Abbreviation: IPAQ, International Physical Activity Questionnaire. MET, Metabolic Equivalent of Task. BMI, body mass index.
*p<.05. **p<.01. ***p <.001

DISCUSSION

During the pandemic period, chronic disease manage-
ment of individuals has been disrupted and their physical
activity levels have decreased due to isolation and rest-
rictions, which has adversely affected their health, parti-
cularly their cardiovascular health (10,11). In order to pro-
tect and maintain public health, itisimportant to evaluate
individuals with chronic diseases in a holistic way. In the
present study, the health problems of individuals with
chronic diseases during COVID-19 restrictions were diag-
nosed through OS, and their physical activity levels and
related factors were determined. In the study, the most
common chronic diseases in individuals were hyperten-
sion, diabetes mellitus and cardiovascular diseases, res-
pectively, and 72.5% of individuals were overweight or
obese. WHO reports that obesity and chronic diseases are
important risk factors for COVID-19 more than 2.8 million
people die each year due to overweight and obesity (3).
Hospitalizations and the need for ventilation are reported
to likely increase in individuals with chronic diseases such
as obesity, hypertension and diabetes (19,20). In a meta-
analysis aiming to investigate the connections between
obesity and mortality in COVID-19, overweight/obese in-
dividuals were determined to be at risk of severe comor-
bidities, need for advanced respiratory support and high
mortality (21).

Several studies have reported that COVID-19 restrictions
increase health problems and physical inactivity (14, 22).

The physical activity level of more than half of the parti-
cipants in this study was found as inactive (17). The time
spent sitting by the participants in a day was found to
be approximately 7 hours. In a cross-sectional study by
Rahman, et al. (22) the prevalence of physical inactivity
was found to be lower (37%), and high sedentary be-
havior (>8h/day) was reported to be 20.9%. In another
cross-sectional study by Martinez, et al. (14) 79.4% of 1613
Brazilian adults stated that the pandemic negatively af-
fected their level of physical activity and their frequency
of performing physical activity decreased. Whereas, many
guidelines recommend that adults and the elderly be ac-
tive in their daily lives and do at least 150 minutes of mo-
derate physical activity per week (23, 24). Nevertheless, in
addition to the concerns of individuals with chronic dise-
ases for getting infected, restrictions and measures have
made the recommended physical activity levels rather
difficult to reach.

In the study, according to the PCS, the two most common
problems in individuals with chronic health issues were
determined as nutrition and physical activity, respectively.
Similar to the present study, previous studies have also
reported that social restrictions due to COVID-19 negati-
vely affect nutrition and physical activity behaviors (25).
In a study utilizing the OS before the COVID-19 pandemic,
unlike the present study, the most common problems in
adults with insufficient physical activity levels were repor-
ted to be in the physiological field, which was followed by
the environmental and psychosocial fields, respectively
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(26). In the present study, problems in the “physiological
domain”and “health-related behaviors” domain stand out
as the priority problem areas.

In this study, physical inactivity levels of women were fo-
und to be lower than those of men. Women have various
roles such as a mother, wife and working woman, making
it difficult for them to perform regular physical activity
(27). In the study of Rahman, et al.(22) the levels of physi-
cal inactivity and sedentary behavior of women are stated
to be higher than those of men. Based on this informa-
tion, it can be said that COVID-19 restrictions also affect
women'’s physical activity negatively.

In the present study, the physical activity level of the uni-
versity graduates was determined to be higher than that
of the groups with a lower education level. Rahman, et
al.(22) stated that the low education level is one of the
risk factors that increase physical inactivity. In a study
that had a 10-year follow-up period and was conducted
with Dutch adults, individuals with higher education le-
vels were found to be more active than those with lower
education levels (28). Piirtola et al. (29) found in their 35-
year long-term study that education level has an indepen-
dent role in developing long-term physical inactivity and
that people with low education levels had a high level of
physical inactivity. The study results suggest that speci-
al efforts are needed to promote physical activity among
people with low education levels.

In the study, individuals with a higher number of isolati-
on days or determined to have an “environmental doma-
in” problem had lower IPAQ scores. In other words, their
inactivity was determined to increase. “Environmental
domain” problems are stated to be one of the important
predictors of PA behavior (26). Unlike the present study,
in a study conducted during COVID-19 lockdown, lower
income, not being Caucasian, having high-risk medical
conditions, higher BMI, negative experiences related to
mental health, and symptoms related to increased physi-
cal health were all found to be significantly associated
with low physical activity level (25). The associated vari-
ables are seen to vary according to the different models
used in the studies.

CONCLUSIONS

This study shows that the most common health problems
in individuals who have chronic diseases and are in home
isolation are physical activity, nutrition, and sleep and rest
pattern. More than half of the individuals participating in

the study are inactive, and there is a linear relationship
between the number of isolation days and inactivity.

It is recommended that individuals be encouraged to
perform regular physical activity during home isolation
due to COVID-19 and home-based physical activity prog-
rams be planned. In preventing adverse health outcomes
due to physical inactivity, health professionals and pub-
lic health institutions can implement programs, develop
guidelines and policies to increase physical activity. The
OS can be used as part of the COVID-19 guideline to diag-
nose community health problems, set appropriate goals
and conduct appropriate initiatives during the COVID-19
pandemic. Additional research is needed to determine
the present group’s level of physical activity during the
pandemic period and effective factors.
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"istanbul Aydin Universitesi — Anadolu ABSTRACT
Bil Meslek Yiiksekokulu isletme
Yonetimi (ingilizce) The phenomenon of underpricing in initial public offerings has been one of the topics debated in the literature for a long

time. Examining underpricing, which is an example of price anomalies, and analyzing its determinant factors are vitally
important for the establishment of efficient capital markets. The aim of this study is to contribute to the existing literature
on the underpricing anomaly observed in initial public offerings. For this purpose, the initial public offerings of companies
in the health sub-sector whose stocks are traded in Borsa Istanbul for the period 2006 — 2021 are examined. The short-
term price performance of the stocks included in the sample after the initial public offering is analyzed. The main problem
for which the answer is sought in the study is whether an investor who buys stocks from the issuance in the initial public
offering of the sample companies can get more returns than the market when they hold and sell these stocks for a short
period of time.
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The change in the initial returns of the initial public offerings of health companies, especially as a result of increasing
Havane TEMBELO

health awareness after Covid-19, is also examined.

In the analysis, raw retiurn (RR), abnormal return (AR), cumulative abnormal return (CAR) and compound abnormal
returns (BHAR) are calculated during the 1,3 and 7 days, which are considered as analysis period. If the AR, CAR and BHAR
calculated in the analysis are greater than 0 and the their values are statistically significant according to the t-test result,
the existence of underpricing can be accepted.

According to the results of the analysis, a underpricing anomaly has not been found out in the initial public offerings of
the health companies that formed the sample. Based on this finding, it can be expected that investors who bought a stock
in an initial public offering would not have an abnormal return if they held it in portfolio basket for 1, 3, and 7 days of the
analysis period. It can be recommended that investors not to choose health sector companies while investing in the public
offering in terms of obtaining positive higher returns.

Keywords: Initial Public Offering, Underpricing Anomaly, Abnormal Return, Healthcare Institutions, t-test
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Underpricing

rice stability of financial instruments plays a critical

role in terms of sustainable returns for investors tra-

ding in capital markets. Price stability, on the other
hand, is observed when there are no abnormal price mo-
vements in the market and when volatility is not excessi-
ve. In a market where price stability is ensured, no investor
will be able to obtain an abnormal return. There are many
theories in the literature regarding the price movements
of financial instruments. The most well-known and still
accepted in the current literature is the Efficient Market
Hypothesis put forward by Fama in 1965. Fama (1965), in
his study named random walk in the stock market, states
that the current prices of stocks reflect all the historical
information about that stock (7). The hypothesis assumes
that investors successfully use past price information in
current price formation (12). In such an efficient market,
there is no problem of using asymmetric information bet-
ween investors, as prices contain all kinds of information
about the stock (5). As a result, no investor can make more
profit than the others (2).

However, in real life, some anomalies can be seen in the
price movements of financial instruments, especially
stocks. In capital markets, it may be possible for some in-
vestors to earn more profit than others, in other words, to
earn excessive profits. There are many macro and micro
determinants of this situation. The existence of asymmet-
ric information among investors is the foremost among
these reasons.

These price anomalies emerged in the market can be ob-
served in the short term after the public offering of newly
publicly offered stocks as well as in the stocks that have
already been offered to the public.

These price anomalies observed in the short and long
term after the IPO are called short-term underpricing and
long-term underperformance anomalies in the literatu-
e (11). One of the reasons for the underperformance in
the long run is the window of opportunity, which causes
many companies to attack the public offering, but leads
to negative or low returns in the long run, due to the fact
that investors are overly optimistic about the general eco-
nomic conjuncture (11). In addition to the overly optimis-
tic and pessimistic reaction of the investors, price anoma-
lies can also be seen due to the existence of asymmetric
information between investors. In summary, contrary to
the assumptions of the efficient market hypothesis, many
anomalies can be observed in real life.

In this study, the short-term underpricing anomaly, which
is one of the most frequently mentioned anomalies in the
literature, will be examined. For this purpose, initial public
offerings of companies in the health sub-sector conduc-
ted during the 2006-2022 period will be examined, and
the existence of underpricing anomaly in these public of-
ferings will be investigated. As a result of the study, it will
be determined whether an investor who buys stocks from
the initial public offering of the sample companies and
holds it for 1, 3 and 7 days, which is accepted in this study
as short-term, can make excessive profits compared to the
market average. In the study, the t test will be performed
on SPPS 22 version.

In the second part of the study, the conceptual framework
for price anomalies will be drawn. In the 3rd section, the
findings of the studies conducted in the national and in-
ternational literature will be examined and in the 4th sec-
tion, the existence of short-term underpricing anomaly
in the initial public offerings of the companies operating
in the health sector will be analyzed. In the 5th chapter,
which is the last part of the study, the interpretation of the
results and findings will be carried out.

Theoretical Framework of Underpricing in
Initial Public Offerings

While a firm determines the price it will sell to investors in
the primary market in the initial public offering, it actually
determines the value of the company, in other words, it
evaluates the company and finds the potential public of-
fering price by dividing the value it finds by the number
of shares to be sold (6). Pricing in public offering is one
of the most important issues in corporate finance, as it is
the stage where the business model of the firm is evalu-
ated and priced. Intermediary institutions that mediate
the public offering of companies may underprice their
stocks by showing the company at a lower value in order
to ensure the success of the public offering and to sell all
the stocks (2). Underpricing refers to the determination of
stocks below their fair value. Underpricing is considered a
price anomaly because it represents a price level beyond
the fair value of the stock. While underpricing guarantees
the successful marketing of all stocks in the initial public
offering, it also represents decreased IPO proceed (money
left on the table) for the firm (15).

The underpricing anomaly is one of the most emphasi-
zed issues in the financial literature. Rock (1986), Ibbotson
(1975), Ibbotson and Jaffe (1975), Ljungqvist (2004), Ritter
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(1984) and Ritter (1991) are the authors who made the
most important contributions to the formation of the the-
oretical framework on this subject. However, the underp-
ricing hypothesis has been applied by many academics all
over the world in various country and sector categories.

Underpricing can be seen as a cost as it represents the loss
of export revenue of the firm and the volume of underp-
ricing increases over time. In the USA, loss of IPO proceed
of firms due to underpricing is 3.3 Billion USD between
1980-1989, 30.8 Billion USD between 1990-1998, 66.79
Billion USD in 1999-2000 (only 2 years) and 130.22 Billion
USD in the period 2001-2021 (19). As can be seen, the size
of the underpricing seen in initial public offerings gradu-
ally increases over time.

There are hypotheses such as the Changing Risk
Composition Hypothesis, the Realignment of Incentives
Hypothesis, and the Issuer’s Changing Objective Function
Hypothesis (16) in order to explain this change in the un-
derpricing seen in the initial public offerings over time.
According to the changing risk composition hypothesis
developed by Ritter in 1984, it is assumed that riskier ini-
tial public offerings will be more underpriced (17). The
realignment of incentives and the changing issuer objec-
tive function hypotheses both assume changes over time
in the willingness of issuers to accept underpricing. Both
hypotheses assume that investment banks seek to benefit
from the rent-seeking behavior that occurs when there is
excessively underpricing.

There are many models developed in the literature on the
determinants of underpricing. These models include asy-
mmetric information, institutional reasons, control consi-
derations, and behavioral approaches (13). The hypothe-
ses developed under the asymmetric information model
are the winner’s curse hypothesis, principal-agent models
and underpricing as a signal of firm quality models. In
the model named winner’s curse, which was developed
by Rock in 1986, the oldest and most well-known of the-
se methods, investors in an IPO are divided into investors
who know whether the stocks are underpriced or not, and
investors who are not aware of the price of the stocks (20).
Investors who know that the stocks in an IPO are underp-
riced will show high demand for these stocks, but they will
not prefer to buy these stocks when they are overpriced.
However, investors who do not have adequate informati-
on about the fair value of the stocks may demand stocks
from the public offering in both cases, and when the
stocks are overvalued high in this way, they may purchase
these stocks far above their fair value.

Principal-agent models try to explain the behavior of in-
vestment banks in the pricing process in the IPO. The role
of investment banks in the public offering process, their
functions in pricing and allocation, as well as the agency
problems between them and the issuer are discussed.
When an IPO is underpriced, a rent competition may oc-
cur between investors by using an investment bank, since
this will mean a wealth transfer from the public offering
company to the investors (13).

The Behavioral approach model, deals with the effect of
investors’ behavior on pricing in the public offering pro-
cess. In this model, it is investigated how investors deviate
from information-based market efficiency and show irra-
tional behaviors and affect pricing in the public offering
process (22). Behavioral effects of investors are especially
seen in the public offering of companies that are relati-
vely young and therefore do not have enough informati-
on about their sustainability. The model that will give the
most optimal response to the expectations of the inves-
tors was first developed by Ljungqvist, Nanda, and Singh
in 2004. In this model, in a situation where investors have
optimistic expectations about the firm, it is assumed that
the investors of the issuer firm will want to maximize its
issuance income by holding as many stocks as possible
under the downward sloping demand curve. When the
issuer injects too many stocks into the market, this will lo-
wer the stock price. For this reason, the company will be
able to keep the price high by keeping the stocks in this
way. However, this is a strategy that can be applied for the
short term, and the stock price will return to its fair value
in the long run.

In the control considerations model, underpricing allows
company managers to protect their private interests by
acting strategically while making an IPO (4). For this rea-
son, company managers avoid allocating large shares to
investors in public offerings. In particular, it is accepted
that an allocation to a larger number of investors will pro-
tect existing partners against the hostile takeover prob-

lem (8).

Literature Review

In this part of the study, studies performed on the underp-
ricing anomaly in IPOs in the international literature will
be examined. Underpricing anomaly literature have ge-
nerally focused on the existence of underpricing, its size,
change of its volume over time, and its macro and micro
determinants. There are numerous studies carried out at
different times on different countries’ stock exchanges.
Table 1 summarizes model developed to explain underp-
ricing and its determinants as follows:
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Table 1. Models in Existing Literature on IPO Underpricing

MODELS

EXPLANATIONS

Asymmetric Information Models

The Winner’s Curse — Rock (1986)

He stated that asymmetric information among investors in initial public offerings will lead to underpricing or
overvaluation.

Information Revelation Theories -
Benveniste and Spindt (1989)

They found that the possible underpricing in the public offering encouraged investors to disclose information
about their valuation about the company at the preliminary prospectus stage, and this information was used
to determine the public offering price.

Principal-Agent Models -
Michael Jensen and William
Meckling (1976)

The model is based on the separation of objectives between the managers of the firm and the investment
banks that mediate the public offering. While firm managers seek to maximize IPO revenue, investment banks
may underprice stocks to ensure the success of the IPO.

Underpricing as a Signal of Firm
Quality - Ibbotson (1975), Allen
and Faulhaber (1989)

By underpricing the IPO price of high-quality firms, it makes it difficult for low-quality firms to imitate them.
So they use the IPO price as a signal. In addition, with the statements made before the IPO, they inform the
investments about the real quality of the company and thus eliminate the low quality companies.

Ownership and Control

Underpricing as a Means to
Retain Control - Brennan and
Franks (1997)

He argues that company managers are planning to take control of the company management in the new
capital distribution after the public offering by using underpricing and to prevent a possible hostile takeover
attempt.

Underpricing as a Means to
Reduce Agency Costs - Brennan
and Franks (1997), Stoughton
and Zechner (1998)

When the managers have a share in the company remarkably, they may not prefer high underpricing in IPO.

Behavioral Explanations

Cascades - Welch (1992)

In initial public offerings made sequentially over time, investors participating in the IPO may set aside
their own bids by focusing on previous investors' bids. Welch called this interaction among investors the
informational cascade.

Investor Sentiment - Ljungquvist,
Nanda, and Singh (2004)

They found that the overly optimistic or pessimistic expectation of investors about the future performance of
a stock is very influential on the firm's pricing and share allocation transactions in the IPO.

Prospect Theory And Mental
Accounting - Loughran and

It examines the effect of firm managers' behavior on underpricing in an initial public offering. They found that
company managers were not upset by the loss of IPO revenue due to underpricing, on the contrary, they tried

Ritter (2002)

to compensate for this loss with new public offerings to be made in the future by taking advantage of the
increasing prices of the stocks offered to the public over time.

Analysis of Underpricing on istanbul
Exchange Health Sector

Dataset and Sample Structure

In this part of the study, an analysis will be made regar-
ding the existence of underpricing in initial public offe-
rings. The analysis will be applied to healthcare instituti-
ons whose stocks are traded in Istanbul Exchange, which
have made their first public offering in the period of 2006-
2021. During the analysis period, the first public offering
of a total of 9 health institutions took place. Sample com-
panies and public offering information are shown in Table
2 as follows:

The data used in the analysis consists of the public offe-
ring prices of the sampled companies, the closing prices
of the 1st, 3rd and 7th days after the public offering, and
the closing values of the Borsa istanbul 100 national in-
dex. Public offering prices were obtained from www.spk.gov.
tr, stock and index closing information was obtained from

www.investing.com.

Table 2: Sample Firms IPO Summary Information

Equity Code Offering Date Offering Price - TRL
ANGEN 21/10/2021 22,5
EGEPO 25-26 August 2021 | 5
GENIL 30.07.2021 10,75
MEDTR 25.06.2021 28
MPARK 6.02.2018 19
RTALB 27.05.2014 13
TRILC 25-26 February 2021 | 10
LKMNH 26.01.2011 4,13
SELEC 19-21 April 2006 5,35
Source: www.spk.gov.tr
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Methodology

In the study, abnormal return is defined as the difference
between the raw returns (RR) of stocks and the market re-
turn, in accordance with the international literature. While
the raw return is taken into account as the daily return of
the stocks of the sample companies, the market return is
accepted as the daily return of the Istanbul Exchange 100
National Equity Index. The 1st, 3rd and 7th days after the
public offering were taken into account as the analysis pe-
riod. Cumulative and compound return calculations of the
abnormal returns were also made. The expression used to
calculate the abnormal return is shown in Equation 1 be-
low (3):

ARit = Rir - Rmt )

The explanation of the notations in the equation is as
follows:

AR, : The abnormal return of stock i in period t,

R,: The raw return of stock i in period t,

R . :The raw return of market i in period t,

In the study, the existence of underpricing will be deter-
mined according to whether the calculated abnormal re-
turn is greater than 0, in other words, whether it is positive
or not. The hypotheses to be used in testing the existence
of underpricing were created separately for AR, CAR and
BHAR and are shown as follows:

H,: ARt < 0There is no underpricing

H.: ARt > 0 There is underpricing

Hy: CARt<0Thereis no underpricing

H: CARt>0Thereis underpricing

H,: BHARt < 0 There is no underpricing

H.: BHARt > OThereis underpricing

The t-test was performed using SPSS version 22 for the re-
jection or acceptance of the hypotheses.

Test Results - Findings

In the study, the short-term price performances of the
stocks offered to the public were calculated separately
for the first day, the first 3 days and the first 7 days. For
this purpose, first of all, descriptive statistics related to the
data sets discussed in the study were examined.

Table 3. Descriptive Statistics on First Day Performances

Stock Price BIST 100 Index
Closing Value

Mean 11.09 1139.75
Standard Deviation | 8.29 393.80
Kurtosis -0.62 -1.18
Skewness 0.75 -0.73
Min 1.52 447.46
Max 28.00 1541.98
Source: Author’s Own Calculations

Considering the first day performances of stocks and BIST
100 Index, it is seen that the average price of the stocks in
question is 11.09, and the BIST 100 index is 1139.75. While
the stock prices took the lowest value of 1.52 and the hig-
hest value of 28 for this period, the BIST 100 index varies
between 447.46 and 1541.98. When the kurtosis coeffici-
ent is examined, it is seen that both variables have nega-
tive values, that is, they have a flatter structure than the
normal distribution. The skewness coefficient is positive
in stocks and negative in BIST 100 index. In other words,
the distribution of stocks exhibits a left-skewed structure,
while the BIST 100 index exhibits a right-skewed structure.

Table 4. Descriptive Statistics on First 3 Days Performances

Stock Price BIST 100 Index
Closing Value

Mean 10.22 1144.22
Standard Deviation | 7.92 394.19
Kurtosis -0.70 -1.19
Skewness 0.72 -0.69
Min 1.32 437.52
Max 28.00 1549.15
Source: Author’s Own Calculations
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Looking at the performances of the stocks and BIST 100
Index in the first three days, it is seen that the average
price of the stocks in question is 10.22, and the BIST 100
index is 1144.22. While the stock prices are at the lowest
1.32 and the highest 28 for this period, the BIST 100 index
varies between 437.52 and 1549.15. When the kurtosis co-
efficient is examined, it is seen that both variables have
negative values, that is, they have a flatter structure than
the normal distribution. The skewness coefficient is positi-
ve in stocks and negative in BIST 100 index. In other words,
the distribution of stocks exhibits a left-skewed structure,
while the BIST 100 index exhibits a right-skewed structure.

Table 5. Descriptive Statistics on First 7 Days Performances

Stock Price BIST 100 Index
Closing Value

Mean 9.81 1149.74
Standard Deviation | 7.52 393.75
Kurtosis -0.82 -1.17
Skewness 0.64 -0.67
Min 1.29 437.52
Max 28.00 1564.94
Source: Author’s Own Calculations

Looking at the first day performances of stocks and BIST
100 Index, it is seen that the average price of the stocks in
question is 9.81, and the BIST 100 index is 1149.74. While
the stock prices are at the lowest 1.29 and the highest 28
for this period, the BIST 100 index varies between 437.52
and 1564.94. When the kurtosis coefficient is examined, it
is seen that both variables have negative values, that is,
they have a flatter structure than the normal distribution.
The skewness coefficient is positive in stocks and nega-
tive in BIST 100 index. In other words, the distribution of
stocks exhibits a left-skewed structure, while the BIST 100
index exhibits a right-skewed structure.

The compatibility of R, (AR), (CAR) and (BHAR) statistics
calculated before the analysis with normal distribution in
the first seven days was tested with Jarque-Bera tests.

Table 6 Normality Test for the First Seven Days

R AR CAR BHAR
Days | Test p-Val | Test p-Val | Test p-Val | Test p-Val
Statis- Statis- Statis- Statis-
tics tics tics tics
1 1.24 | 0.54 1.27 | 053
2 0.57 |0.75 |0.68 |0.71 1.06 | 0.59 0.39 | 0.82
3 094 |063 |0.71 070 1092 063 |244 |0.30
4 704 |[003 |957 |0.01 0.88 | 0.64 | 14.74 | 0.00
5 0.45 1080 053 |0.77 |0.94 |0.62 |[1527 | 0.00
6 1.08 | 058 |1.29 052 | 099 | 061 15.50 | 0.00
7 0.65 | 0.72 0.66 | 0.72 097 | 062 | 1555 | 0.00

Source: Author’s Own Calculations

According to Jarque Bera tests stated in Table 6.

For the statistics of R, (AR) and (BHAR) on Day 4, and for the
statistics of (BHAR) on Days 5, 6 and 7, at 95% confidence
interval, the null hypothesis was rejected. Accordingly, it
can be said that these series are not suitable for normal
distribution. For the statistics other than these statistics,
Wilcoxon Sequential Sign test, which is one of the non-
parametric tests, was applied for not normal statistics,
while the t-test was applied in the continuation of the
analysis.

The price performance of the sample companies on the
first day after the initial public offering is provided in Table
7 as follows:

Table 7 First-Day Price Performances of Stocks

Day n R t-ist. (AR) t-ist
1 Day 9 -31.06 -0.73 -31.84 -0.76

Note: n; is the number of observations. The critical values for the t-test
are-1.38,-1.83 and -2.82 for the 10%, 5% and 1% confidence level,
respectively.

According to the results in Table 7, the first day raw returns
of the stocks offered to the public are negative but statisti-
cally insignificant. The first day abnormal returns of stocks
are negative and statistically insignificant. Considering
the results, the HO hypothesis cannot be rejected since
the t-statistics values are not less than the critical value.
In this case, by looking at the returns on the first day af-
ter the public offering, it can be stated that the underp-
ricing phenomenon is not valid for the stocks offered to
the public.
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The price performance of the sample companies on the
first 3 days after the initial public offering is provided in
Table 8 as follows:

Table 8 First Three-Day Price Performances of Stocks

Day | n R t-ist. | (AR) t-ist | (CAR) | t-ist (BHAR) | t-ist

1 9 |-31.06 | -0.73 | -31.84 | -0.76 | -31.84 | -0.76 | -31.84 | -0.76

2 91231 033 | 241 0.31 -29.43 | -0.65 | -1.31 0.00

3 91219 035 | 1.98 033 | -2745| -0.58 | -126.69 | -0.05

Note: n; is the number of observations. The critical values for the t-test
are-1.38,-1.83 and -2.82 for the 10%, 5% and 1% confidence level,
respectively.

According to the findings in Table 8, the average raw re-
turns of the stocks of the companies offered to the public
in the first three-day period when they started to be tra-
ded in the stock market are positive except for the first
day, but since the t-statistics values are not less than the
critical value, it is statistically insignificant. The average
abnormal returns, average cumulative abnormal returns
and average compounded returns of stocks are similarly
negative and t-statistics are not less than the critical value,
so they are statistically insignificant.

According to the findings, all three null hypotheses cannot
be rejected. In other words, by looking at the first three
days’ data, it can be accepted that the underpricing phe-
nomenon is not valid for the stocks offered to the public.

The price performance of the sample companies on the
first 7 days after the initial public offering is provided in
Table 9 as follows:

Table 9 First Seven-Day Price Performances of Stocks

Day | n | R t-ist. | (AR) t-ist (CAR) | t-ist (BHAR) tHist

1 9 |-31.06 | -0.73 | -31.84 | -0.76 | -31.84 | -0.76 | -31.84 -0.76
2 91231 033 | 241 0.31 -29.43 | -0.65 | -1.31 0.00

3 91219 035 | 1.98 033 | -27.45 | -0.58 | -126.69 -0.05
4 91048 0.12 | -0.01 0.00 | -27.45 | -0.58 | -8191.21 -0.41
5 9 1-1.25 -0.22 | -1.28 -0.22 | -28.73 | -0.64 | -67844.81 -0.29
6 91227 0.62 | 2.09 0.58 | -26.64 | -0.57 | -787597.91 -0.32
7 91220 048 | 1.96 042 | -24.68 | -0.51 | -8935912.59 | -0.32

Note: n; is the number of observations. The critical values for the t-test
are-1.38,-1.83 and -2.82 for the 10%, 5% and 1% confidence level,
respectively.

In the first seven-day period when the stocks of the com-
panies offered to the public started to be traded in the
stock market, except for the first and fifth days, the avera-
ge raw returns are positive, but the t-statistics values are
not less than the critical value, so it is statistically insig-
nificant. On the first and fifth days, mean raw returns are
negative but statistically insignificant.

Average abnormal returns of stocks in the first seven-day
period, except for the first, fourth and fifth days, are posi-
tive but statistically insignificant. On the first, fourth and
fifth days, average abnormal returns are negative but sta-
tistically insignificant.

Average cumulative abnormal returns are negative but
statistically insignificant in the first seven-day period.

Average compound returns are also negative and statisti-
cally insignificant in the first seven days.

In this case, all three null hypotheses are not rejected. In
other words, based on the findings for the first seven days,
it can be accepted that the underpricing phenomenon is
not valid for the stocks offered to the public.

Conclusion and Discussion

The price stability of financial instruments has vital im-
portance for investors trading in capital markets to ac-
hieve sustainable returns in the medium and long term.
Although there are many macro and micro factors that
ensure price stability, the main ones are preventing the
use of asymmetric information, possible manipulative
behaviors of company managers and investment banks
in the public offering process (i.e. agency problem), mac-
roeconomic conjuncture, interaction between investors,
and investors’ abnormal overly optimistic and pessimistic
expectations about future price movements, and so on.

The efficient market hypothesis comes first among the
hypotheses that have been put forward in the finance li-
terature about the functioning of the markets and the in-
vestment process and are still accepted today. According
to this hypothesis, stock prices contain all current and futu-
re information about that stock, and therefore there is no
asymmetric information between investors. Information
is shared simultaneously and fairly among all investors in
the market, so that unfair competition is not in question.
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However, it is clear that stock markets do not work that
way in real life. Due to the reasons explained above, some
price anomalies can be seen in stock prices. These ano-
malies seen in the literature are defined as short-term un-
derpricing anomalies and long-term underperformance
anomalies.

The short-term underpricing anomaly assumes that the
stocks to be offered to the public are valued at a lower
price than their fair value, so that investors who will buy
these shares from issuance will be able to make abnormal
profits compared to the market in the short term.

In this study, the existence of underpricing was investiga-
ted in Istanbul Exchange health sector. For this purpose,
the public offering information and the short-term price
performance after the public offering of 9 companies that
were first publicly offered in Istanbul Exchange in the pe-
riod of 2006-2021 were examined and it was examined
whether the investors could obtain a residual return abo-
ve the market for the relevant period if they purchased
these stocks from the issuance.

According to the results of the t-test performed on the
SPPS program, the return of investors who buy the stock
from the issuance and sell all these stocks after holding
during the first day, the first three days and the first seven
days is generally negative but statistically insignificant. In
other words, it could not be statistically confirmed that
the investors who bought the stocks of these 9 compani-
es that made the initial public offering from the issuance,
would be able to obtain higher returns than the market.
Therefore, the null hypothesis could not be rejected and
the underpricing anomaly for the analysis period and
sample could not be confirmed in Istanbul Exchange.

These findings are consistent with our a priori expectati-
ons, but not with previous literature results. It was our a
priori expectation that the public offerings made during
the post-Covid period would not be underpriced or wo-
uld be priced less, especially due to the increased health
awareness after the Covid-19 global epidemic. As a matter
of fact, we observed this situation in the public offerings
made in 2019 and later. However, the results of the study
are inconsistent with Ritter (1984), (1991), Ibbotson (1975),
Allen and Faulhaber (1989), Welch (1992) and many of the
recent studies. Many of these recent studies have confir-
med the underpricing anomaly in initial public offerings.

Limitations of the Study and Further Suggestions

Although the analysis period is relatively wide in the
study, it is not possible to generalize the results obtained
due to the small number of companies in the sample. In
addition, it is possible to obtain more comprehensive re-
sults with the analysis to be made on different sectors and
country groups.
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ABSTRACT

Background and Objectives: The speech information obtained from the acoustic cue alone is not sufficient. The
visual component of speech is crucial for speech perception. This study aims to show that individual hearing sensitivity
awareness has increased due to the blocking of visual components of speech as a result of the use of personal face masks
with the Covid 19 pandemic.

Subjects and Methods: A scale was prepared with questions that measured individuals’ ability to use auditory stimuli
in various conditions before and after the pandemic. The scale prepared consists of two sections and a total of 15 items.
The questions in the first section are about pre-pandemic hearing loss awareness, and the second section is about post-
pandemic hearing loss awareness. The age average of 1046 people included in the study was 49.47 + 11.06.

Results: Those who do not feel the need to repeat what was spoken in face-to-face meetings before the pandemic need
to repeat what was spoken significantly after the pandemic (p<0.001). The findings show the increased need to repeat
spoken words in individuals who wear face masks. Also, people have trouble recognizing speech in noisy environments is
due to the absence of visual speech cues, compared to the absence of such trouble before the pandemic.

Conclusion: The use of personal face masks in the post-pandemic period has changed the awareness of individual
hearing sensitivity due to the disappearance of the visual element of speech.

Keywords: Covid-19, Hearing Loss, Mask

Kisisel Yiiz maskesi kullaniminin isitme Hassasiyetine Etkisi
OZET

Amag: Konusma algusi icin, akustik ipuclarindan elde edilen konusma bilgisi tek basina yeterli degildir. Konusmanin
gorsel bilesenleri de konusma algisi icin cok dnemlidir. Covid 19 pandemisi nedeni ile kisisel maske kullanimi zorunlu hale
gelmistir. Bu calisma, kisisel yiiz maskelerinin konusmanin gérsel bilesenlerinin engellenmesi nedeniyle bireysel isitme
duyarlihgi farkindaliginin arttigini gostermeyi amaclamaktadr.

Gereg ve Yontemler: Pandemi dncesi ve sonrasinda bireylerin cesitli durumlarda isitsel uyaranlan kullanma becerilerini
dlcen sorulardan olusan bir 6lcek hazirlanmigtir. Hazirlanan 6lek iki boliim ve toplam 15 maddeden olusmaktadir. Birinci
bdliimdeki sorular pandemi dncesi isitme kaybi farkindaligi ile ilgili, ikinci bdliimde ise pandemi sonrasi isitme kaybi
farkindalig ile ilgili sorular yer almaktadir. Arastirmaya dahil edilen 1046 kisinin yas ortalamasi 49.47 £ 11.06'dr.

Bulgular: Pandemi dncesinde yiiz yiize yapilan gdriismelerde konusulanlan tekrar etme ihtiyact hissetmeyenler, pandemi
sonrasinda dnemli 6l¢iide konusulanlar tekrarlatma ihtiyaci duymaktadir (p<0,001). Bulgulanimiz, maske takan kisiler
konustudunda, dinleyicilerin kelimeleri tekrar etme ihtiyacinin arttigini gostermektedir. Aynca, katilimalar pandemi
oncesinde giiriiltiili ortamlarda konusmayi tanimada giicliik cekmezken, pandemi sonrasinda problem yasadiklarini
bildirmislerdir. Bu durum gorsel konusma ipuglarinin maske ile engelleniyor olmasindan kaynaklanmaktadir.

Sonug: Pandemi sonrasi donemde kisisel yiiz maskelerinin kullaniimasi, konusmanin gérsel unsurunun ortadan kalkmasi
nedeniyle bireysel isitme duyarliligi farkindaligini degistirmistir.

Anahtar Kelimeler: Covid-19, isitme Kaybi, Maske
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The Role of Visual Speech Cues on Hearing

earing loss is gradually progressed and is linked

to aging, as in presbycusis, and therefore, not ea-

sily noticed. Since the information received from
auditory stimuli decreases due to hearing loss, communi-
cation skills are maintained by other pragmatic properties
of language and visual speech cues (i.e., lip reading) (1).
Most individuals are not even aware of this process.

The Corona Virus Pandemic Infection ‘COVID-19" was first
reported in Wuhan, Chi-na, in December 2019. On March
11th, 2020, the World Health Organization (WHO) decla-
red COVID-19 a pandemic (2). The COVID-19 pandemic
has caused severe effects on public health on a global sca-
le. In line with the recommendations of the World Health
Organization, each country has introduced its own public
health measures in order to bring the pandemic under
control. The most contagion of COVID-19 is known to be
respiratory transfer. Therefore, the most effective protec-
tion method is the use of personal face masks. As of April
3rd, 2020, restrictions im-posed in Turkey also included a
prohibition on going out without wearing a face mask (3).

Itis known that hearing loss increases social isolation, and
therefore those with hearing loss communicate less with
other individuals. People with hearing loss are able to ma-
intain communication with the support of speech cues
such as visual cues and lip-reading (4,5). During the pan-
demic period, individuals with age-related hearing loss
have become more socially isolated due to the quarantine
restrictions and social dis-tance precautions introduced
after the outbreak. In addition, the use of personal face
masks has also increased the communication problems of
these individuals.

This study aims to suggest that as a result of personal face
mask use, the visual com-ponent of the speech is inhibi-
ted, and since the speech information derived from aco-
ustic cue on its own is not sufficient, the hearing sensi-
tivity awareness of individu-als has been on the increase
since the COVID-19 pandemic period.

SUBJECTS AND METHODS

The study has been approved by Ethics Committee mee-
ting no 2020/20 with the deci-sion number 2020-20/10 on
the date of September 17th, 2020.

In this study, a questionnaire was designed with a number
of questions measuring individuals’ability to use auditory
stimuli in various conditions before and after the pande-
mic. The questionnaire consisted of two sections and a to-
tal of 15 items. The questions in the first section are about
pre-pandemic hearing loss awareness, and the second
section is about post-pandemic hearing loss awareness.

The study sample group consisted of voluntary indivi-
duals between the ages of 40-99. The questionnaire was
transmitted to individuals face-to-face and in question-
and-answer form or by providing answers to the digital
version of the questionnaire through the application of
WhatsApp via Google Forms. In order to ensure the ano-
nymity of the study, demographic information was not
included; however, only age and gender were questioned
for statistical analysis.

Statistical Method

The descriptive statistics of the data are given as frequ-
ency (percentage) for categori-cal data, while for the nu-
meric variables, it has been given as average * standard
devi-ation. The McNemar test was used to evaluate the
difference between categorical de-pendent variables,
and Pearson Chi-Square test was used to determine the
difference between categorical independent variables. All
statistical analyses were examined and reported at a=0.05
significance level in IBM SPSS Statistics 22.0.

RESULTS

The age average of 1046 people included in the study was
found to be 49.47 + 11.06. It was found that 624 (59.7%)
people were female, and 422 (40.3%) people were male.

According to the Kuder Richardson-20 (KR-20) method
used in the evaluation of Test Measurement Reliability, the
reliability coefficient was found to be 0.86. Accord-ing to
this coefficient, the measurement tool is reliable.

The questions used in the measurement tool were given
in Figure-1, and the statistical frequency distribution of all
questions applied was given in Figure-2.

The results of the statistical evaluation of 4 dependent
questions pre-pandemic and pan-demic periods are pre-
sented below.
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Answers to the questions regarding the need to turn on
the TV volume or hearing phone and/or doorbell ringing
(indoor questions) are similar in pre-pandemic and pan-
demic periods. (p=1)
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Figure 1: Auditory Sensitivity Awareness Questionnaire Form |

Distribution of Participants' Answers

D8 oL o8 o0& p0b

0 o6 o 08

o

N R HLL

- -3 - - - - - -
L] w - w o L L 2 = = ] e ]

HYes % Mo %

Figure-2: Distribution of Questions in the Measuring Instrument
*Data is described in frequency (percentages).

The number of individuals who did not assume to have
a hearing loss problem in the pre-pandemic period and
found it hard to speech discrimination in noisy environ-
ments (outdoor questions) in the pandemic period is

statistically significant when compared to individuals who
thought to have a hearing problem in the pre-pandemic
period (p<0.001).

While individuals who found it trouble to find the direc-
tion of sounds in the pre-pandemic period continued to
have trouble in the pandemic period, 8,8% of individu-als
who didn’'t have trouble in the pre-pandemic period re-
ported having trouble find-ing the sound directions in the
pandemic period (p<0.001) (Table 1).

Correlations between the independent questions asked
in pre-pandemic and pandemic periods were evaluated.
It was concluded that individuals began to have difficulty
in speech recognition in noisy environments with the int-
roduction of a personal face mask even though they did
not think that they had hearing loss after the pandemic
(p<0.001) (Table 2).

The need for asking individuals wearing a face mask to
repeat spoken words during the pandemic period was
statistically significant in individuals who did not have
trou-ble in identifying the direction of the sound pre-
pandemic period compared to those with such trouble
(p<0.001) (Table 3).

The percentage of individuals who thought that the re-
quirement for wearing a face mask after the pandemic
made it difficult to recognize speech was found to be sig-
nif-icantly higher in individuals who did not have trouble
in identifying the direction of sound pre-pandemic period
as compared to those having trouble in identifying the di-
rection of sound (p<0.001) (Table 4).

The need to repeat the conversations when people spoke
with masks pandemic period was found significantly hig-
her in individuals who didn’t need to repeat the conver-
stions in the pre-pandemic period than those who felt the
need to repeat the conversa-tions before the pandemic
period. (p<0.001) (Table 5).

The percentage of individuals who thought that there
were some changes in their hear-ing after the pandemic
was significantly higher for individuals who did not feel
the need for the repetition of spoken words during face-
to-face conversations before the pandem-ic as compared
to those who needed such repetition (p<0.001) (Table 6).
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Table-1: Evaluation of Pre-Pandemic & Post-Pandemic Dependent Questions in the Ques-tionnaire

Post-Pandemic
Pre-Pandemic p-value
Yes No
n 467 46
Yes
Difficulty understanding speech in % 72.6% 11.7% <0.001
noisy environments n 176 346 p<O-
No
% 27.4% 88.3%
n 292 45
Yes
The need to turn up the volume % 86.40% 6.40% 1
while watching TV N n 46 655
o
% 13.60% 93.60%
n 72 1
Yes
Trouble hearing sounds such as the % 72% 1.20% 0.009
telephone or the doorbell n 28 922 :
No
% 28% 98.80%
n 97 6
Yes
Trouble finding the direction the % 54.20% 0.70% p<0.001
sound n 82 848
No
% 45.80% 99.30%
*p-value is the one found in McNemar’s test.

Table-2: Evaluation of the Correlation Between Perceived Hearing Loss Before the Pandemic and Experiencing Difficulty in Speech

Recognition in Noisy Environments After the Pandemic

Do you have any difficulty in understanding
conversations in noisy environments after the
Pre-Pandemic pandemic? p-value
Yes No
n 227 17
Yes
Do you think you have any hearing % 35.7% 4.3% p<0.001
loss? n 409 377 )
No
% 64.3% 95.7%
*p-values are those found in Pearson’s chi-squared test

Table-3: Evaluation of the Correlation Between Experiencing Difficulty in Identifying the Direction of Sound Before the Pandemic and the

Need for the Repetition of Conversations by Individuals Wearing a Face Mask After the Pandemic

Do you feel the need for the repetition of
conversations by individuals wear-ing a face mask
after the pandemic? p-value
Yes No
n 90 13
Yes
Did you have trouble finding the % 12.8% 3.9% <0.001
direction the sound? n 612 319 p<O-
No
% 87.2% 96.1%
*p-values are those found in Pearson’s chi-squared test
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Table-4: Evaluation of the Correlation Between Experiencing Difficulty in Identifying the Direction of Sound Before the Pandemic and

Experiencing Difficulty in Speech Recognition Due to the Requirement for Wearing a Face Mask After the Pandemic

Do you think that the requirement for wearing a face
mask after the pandemic has made it more difficult
for you to understand conversations? p-value
Yes No
n 83 19
Yes
Did you have trouble finding the % 11.9% 5.6% <0.001
direction the sound? \ n 612 323 p<
o
% 88.1% 94.4%
*p-values are those found in Pearson’s chi-squared test

Table-5: Evaluation of the Correlation Between the Need for the Repetition of Conversations Before the Pandemic and Experiencing

Difficulty in Speech Recognition Due to the Requirement for Wearing a Face Mask After the Pandemic

Do you feel the need for the repetition of
conversations by individuals wearing a face mask
after the pandemic? p-value
Yes No
n 300 44
Did you need repetition in face- Yes % 42.9% 13.3%
to-face conversations before the p<0.001
pandemic? o 399 2838
No
% 57.1% 86.7%
*p-values are those found in Pearson’s chi-squared test

Table-6: Evaluation of the Correlation Between the Need for the Repetition of Conversations During Face-to-Face Conversations Before

the Pandemic and Perceived Change in Hearing After the Pandemic

Have you noticed any change in your hearing during
the pandemic? p-value
Yes No
n 58 70
q A Yes
Did you need repetition in face- % 20.6% 9.3%
to-face conversations before the p<0.001
pandemic? No o 223 682
% 79.4% 90.7%
*p-values are those found in Pearson’s chi-squared test

DISCUSSION

Hearing losses are mainly characterized by gradual prog-
ression and are irreversible in many cases. However, as
age-related changes are frequently observed, individuals
often wait until older to undergo auditory assessments.
In addition, visual speech cues have been removed due
to the requirement for wearing a personal face mask after
the outbreak of the COVID-19 pandemic.

The lack of visual speech cues is therefore con-sidered the
main reason for the change in the perceptions of indivi-
duals regarding their auditory sensitivity and an increase
in their awareness of hearing loss. The objec-tive of this
study is to conduct a statistical evaluation of the change
in such individual awareness.
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The questionnaire was administered to individuals betwe-
en the ages of 40 and 99 by taking into consideration the
fact that hearing loss is associated with aging and inher-
ently characterized by gradual progression. The reliability
coefficient was calculated as 0.86 based on KR-20 analysis.
This value is considered reliable for psychometric ques-
tionnaire studies. The survey included questions such as
“Need to turn up the volume while watching TV and have
difficulty hearing certain sounds such as phone ringing,
doorbell which were not related to wearing a face mask
but related to in-door conditions. In addition, dependent
questions for this pre-pandemic and pandem-ic period
were evaluated as a preliminary assessment. As expected,
no significant change was observed in the answers pro-
vided by participants to these questions. However, statis-
tically significant changes were identified in the answers
provided to the questions related to speech recognition
in noisy environments (outdoor conditions) and the iden-
tification of the direction of the sound. Such changes are
anticipated as a result of face mask use. The results ob-
tained from dependent questions are in line with the ex-
pectation and demonstrate that participants’ answers are
consistent.

The link between suspected hearing loss in the pre-
pandemic period and understand-ing speech in pande-
mic noise was investigated.

They reported that although the participants had no sus-
pected hearing loss in the pre-pandemic period, their
ability to distinguish in noisy environments was impaired
dur-ing the pandemic period.

Participants who did not feel the need to repeat spoken
words in face-to-face conver-sations before the pandemic
reported that their need for repetition increased signifi-
cantly after the pandemic (if the speaker was wearing a
face mask), and they felt im-paired speech. Auditory and
visual speech signals are produced through the vocal
ap-paratus of the speaker. Time-dependent variations in
phonetic and kinematic patterns are strongly correlated.
People use these visual and auditory correlations to de-
code the message more effectively during face-to-face
conversations (6-10).

Speech perception has been researched through the use
of various methods over the years. Speech perception is
inherently a multimodal form of perception (9). Such type
of perception is established by a combination of various
visual, auditory, and sensory stimuli and cues. As in the

McGurk effect, acoustic information is not reliable on its
own without the visual components of the speech (11).
Visual speech may increase the comprehensibility of au-
ditory speech, especially in cases where the speech con-
tains complex messages. With the McGurk effect, auditory
information is improved by tactile stimuli and the articu-
lating face. Observable speech cues have an effect on the
manner of hearing the speech (12).

The findings suggest that the increased need for the re-
petition of spoken words by individuals wearing a face
mask and having trouble in speech recognition in noisy
environments after the pandemic compared to the ab-
sence of such difficulty before the pandemic result from
the lack of visual speech cues (13-17).

As mentioned in the results of the study by Jaekl et al.,
it is evident that dynamically- structured facial informati-
on increases the comprehensibility of speech in terms of
audio-visual speech perception (18). Face mask use leads
to the presentation of only the isolated acoustic content
of the speech information. Individuals who did not have
any difficulty in identifying the direction of sound before
the pandemic reported that they felt an increased need
for the repetition of spoken words by individuals wearing
a face mask in addition to experiencing greater difficulty
in speech recognition after the pan-demic. This finding is
an indication that such individuals were unable to ade-
quately analyze isolated auditory information in environ-
ments where people have to wear a face mask. This may
have resulted from two main reasons: (i) the absence of
visual components in speech and (ii) decreased acoustic
transmission (19). Presuma-bly, such individuals were tho-
se who thought that their hearing abilities were quite nor-
mal before the pandemic. As demonstrated in this study,
increased difficulty in speech recognition in noisy envi-
ronments after the pandemic can be explained by the lack
of visual speech cues resulting from the use of face masks
by individuals in such environments. Similarly, individuals
who did not have any difficulty identifying the direction
of sound before the pandemic felt an increased need for
the repetition of spoken words by people wearing a face
mask after the pandemic indicates that such individu-
als had increased awareness of their hearing losses. The
increased demand for hearing aids after the pandemic is
another indication of this awareness (20).

CONCLUSION

According to the analysis conducted, it was concluded
that the hearing-related prob-lems of those who did not
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have any hearing-related complaints in the pre-pandemic
period have significantly increased after the pandemic
with the constant use of per-sonal face masks.

The questionnaire designed for this study is intended to
contribute to the awareness of auditory sensitivity and al-
low for the regular recording of statistics.
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