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ORIGINAL ARTICLE / ARASTIRMA YAZISI Medical Biochemistry / Tibbi Biyokimya

The Change in tPSA, fPSA and f/tPSA
Levels in Men Undergoing Hemodialysis
Effect of Hemodialysis on Serum PSA

Levels

Nergiz Zorbozan' (® , ilker Akarken® @ , Emre Serten® @® , Elif Firat* @

'izmir Kemalpasa Devlet Hastanesi,

Tibbi Biyokimya, izmir, Tiirkiye ABSTRACT
Mugla Sitki Kogman Universitesi, Purpose: This study aimed to assess the impact of hemodialysis treatment and different dialysis membranes with varying
Uroloji Anabilim Dali, Mugla, Tiirkiye surface areas on serum levels of total prostate-specific antigen (tPSA), free prostate-specific antigen (fPSA), and the fPSA/tPSA

ratio in patients undergoing hemodialysis treatment.

‘lamir Kemalpasa Devlet Hastanesi, Material and Methods: The stud ducted at the Central Laboratory of....Hospital in May, J d July 2020. tPSA

DR aterial and Methods: The study was conducted at the Central Laboratory of....Hospital in May, June, and July 2020. tPSA,
Hemodiyaliz Unitesi, |zmir, Turkiye fPSA, and fPSA/tPSA ratios measured in pre-dialysis and post-dialysis samples were determined. Correlation between pre-
4Viran§ehir Devlet Hastanesi, Tibbi dialysis and post-dialysis of fPSA and tPSA levels and patients’ ultrafiltrates were evaluated. The fPSA, tPSA, and fPSA/tPSA
Biyokimya, Izmir, Tiirkiye measured in pre-dialysis and post-dialysis samples grouped according to membrane type were compared.

Results: The fPSA levels and fPSA/tPSA ratios of pre-dialysis samples were significantly lower than post-dialysis samples. tPSA
values were not significantly different in pre-dialysis and post-dialysis samples. According to membrane types, it was found
that pre-dialysis and post-dialysis tPSA, fPSA, and fPSA/tPSA were not significantly different. There was a positive correlation
between difference in fPSA concentrations measured in pre-dialysis and post-dialysis samples and ultrafiltrate (rho=0.380). A
positive correlation was found between difference in tPSA concentrations measured in pre-dialysis and post-dialysis samples and
ultrafiltrate (rho=0.562).

Conclusion: Post-dialysis fPSA values and fPSA/tPSA ratios were found to be elevated in patients receiving hemodialysis
treatment due to hemoconcentration and other potential effects of dialysis. Therefore, interpreting fPSA values and fPSA/tPSA
ratios in patients undergoing hemodialysis treatment according to current clinical decision limits may lead to misinterpretation.

Nergiz ZORBOZAN In this group of patients, the use of tPSA testing is safe as it remains unaffected by dialysis treatment.
ilker AKARKEN Keywords: Prostate Specific Antigen, Biological Tumour Markers, Dialysis

Emre SERTEN

Elif FIRAT

Hemodiyaliz Uygulanan Erkeklerde tPSA, fPSA ve f/tPSA Diizeylerindeki Degisim Hemodiyalizin Serum PSA
Diizeylerine Etkisi

OZET

Amag: Calismanin amaci hemodiyaliz tedavisinin ve degisen yiizey alanlarina sahip farkli diyaliz membranlarinin total prostat
spesifik antijen (tPSA), serbest prostat spesifik antijen (fPSA) ve fPSA/tPSA serum seviyelerine olan etkisini degerlendirmektir.

Geregve Yontemler: Calisma Mays, Haziran ve Temmuz 2020 tarihlerinde Kemalpasa Devlet Hastanesi Merkez Laboratuvarinda
gerceklestirildi. Diyaliz dncesi ve diyaliz sonrasi drneklerde dlciilen tPSA, fPSA ve fPSA/tPSA oranlan belirlendi. Diyaliz dncesi
ve diyaliz sonrasi fPSA ve tPSA seviyeleri ile hastalarin ultrafiltratlan arasindaki korelasyon degerlendirildi. Ornekler diyalizde
kullanilan membran tipine gdre gruplandinlarak diyaliz 6ncesi ve diyaliz sonrasi fPSA, tPSA ve fPSA/tPSA diizeyleri karsilastinid.

] Bulgular: Diyaliz dncesi numunelerde fPSA seviyeleri ve fPSA/tPSA oranlan, diyaliz sonrasi numunelerdeki diizeylere gdre

Correspondence: Nergiz Zorbozan anlamli derecede diisiiktii. tPSA degerleri diyaliz oncesi ve diyaliz sonrasi drneklerde anlamli farklilik gdstermedi. Membran

izmir Kemalpasa Devlet Hastanesi, Tibbi tiplerine gore gruplandinldiginda diyaliz Gncesi ve diyaliz sonrasi tPSA, fPSA ve fPSA/tPSA diizeylerinde anlamli farklilik olmadigi

Biyokimya, izmir, Tirkiye bulundu. Diyaliz 6ncesi ve diyaliz sonrasi drmeklerde dlciilen fPSA degisimi ile ultrafiltrat arasinda poxzitif bir korelasyon vardi
e (rho=0.380). Diyaliz dncesi ve diyaliz sonrasi numunelerde oliilen tPSA konsantrasyonlarindaki degisim ile ultrafiltrat arasinda

Phone: +905443213469 pozitif bir korelasyon bulundu (rho=0,562).

E-mail: nergiz_girgin@hotmail.com

Sonug: Hemodiyaliz tedavisi alan hastalarda hemokonsantrasyon ve diyalizin diger potansiyel etkilerinden dolay: diyaliz sonrasi
fPSA degerlerinin ve fPSA/tPSA oranlarinin diyaliz dncesi diizeylere gore yiiksek oldugu bulunmustur. Hemodiyaliz tedavisi gdren
hastalarin fPSA degerlerinin ve fPSA/tPSA oranlarinin hasta grubuna dzel olmayan karar limitlerine gdre degerlendirilmesi yanlis
klinik yorumlara yol acabilir. Calismamiz verilerine gére hemodiyaliz tedavisi goren hastalarda tPSA testinin kullanimi fPSA
testine gore daha giivenilirdir.
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Effect of Hemodialysis on Serum PSA Levels

ost patients receiving treatment for end-stage
renal disease reside in countries with aging po-
pulations. As a result, the increase in the geriat-

ric population, particularly in developing nations, is likely
to lead to arise in end-stage renal disease (1, 2).

The incidence of malignancy among hemodialysis pati-
ents is higher compared to the general population. This
situation is related to prostate cancer (PCa), which in-
volves one-third of older men (3, 4). Based on the 2020
GLOBOCAN estimates of cancer incidence and mortality
by the International Agency for Research on Cancer, pros-
tate cancer is the second most prevalent type of cancer
in Turkey (5). In this context, PCa is a problem in patients
receiving hemodialysis due to end-stage renal failure.

Prostate-specific antigen (PSA) is a glycoprotein produced
in the secretory epithelium of the prostate gland which
enables liquefaction of semen fluid. It is synthesized in the
prostatic duct epithelial cell and released into the seminal
lumen by exocytosis. PSA is bound to the protease inhi-
bitor alphal-antichymotrypsin or alpha2-macroglobulin,
making it a complex molecule. Only a small fraction of
PSA is present in free form in the serum. In prostate disea-
ses where there is damage to the basal membrane and lu-
men structure, PSA leaks into the bloodstream at a higher
rate, leading to an increase in serum PSA levels (6).

PSA is commonly utilized as a screening test for the early
detection and follow-up of PCa. The guidelines on PCa by
the European Association of Urology (EAU) recommend
that an increase in PSA level and persistently high serum
PSA concentration are adequate indicators for deciding
on a biopsy (7). Patients receiving hemodialysis treatment
often have oliguria or anuria. As a result, patients in this
group may experience minimal or no symptoms of pros-
tatism. Therefore, determining the serum PSA levels in
these patients becomes more crucial. However, it remains
uncertain whether hemodialysis treatment affects total
PSA (tPSA) and free PSA (fPSA) levels, which are utilized
as markers for PCa, and whether their use is valuable for
patients undergoing hemodialysis treatment (8, 9).

The aim of this study was to assess the impact of hemo-
dialysis and dialysis membranes with varying surface are-
as on the levels of tPSA, fPSA, and the free PSA/total PSA
ratio (f/tPSA ratio) in patients undergoing hemodialysis
treatment.

Material and Methods

The study was conducted at the Central Laboratory of
the izmir Kemalpasa State Hospital in May, June, and
July of 2020. The fPSA and tPSA tests were performed in
the ADVIA Centaur XP Immunoassay System (Siemens
Diagnostics, Tarrytown, NY, USA) in our laboratory and the
chemiluminometric method was used for both tests. The
f/tPSA ratio was calculated by dividing the fPSA value by
that of tPSA. The tPSA measurement procedure detects
fPSA and PSA - a1 antichymotrypsin complex. Internal qu-
ality control of tPSA and fPSA tests is performed daily. The
analytical variation (CVa) of tPSA and fPSA tests in May,
June and July was calculated with the formula “Standard
Deviation x 100 / laboratory mean of internal quality
control result”.

Blood samples that were accepted to our laboratory for
routine biochemistry tests before and after hemodialy-
sis treatment of male patients undergoing hemodialy-
sis treatment for end-stage renal failure were included.
Patients with PCa, suspected PCa on rectal examination,
transurethral endoscopic intervention in the past month,
and urinary tract infection (>5 white blood cells in high
magnification area) were excluded. The fPSA, tPSA levels
and f /tPSA ratio measured in pre- and post-dialysis serum
were compared. Type of membrane used in hemodialysis
and the amount of fluid lost by the patients after dialysis
(ultrafiltrate) were obtained retrospectively.

The study evaluated the correlation between the differen-
ces in pre- and post-dialysis concentrations of fPSA and
tPSA tests and patients’ ultrafiltrates. The serum samples
were categorized based on the type of dialysis membra-
ne used during the dialysis process. The fPSA, tPSA, and
f/tPSA ratios measured in pre-dialysis and post-dialysis
samples were compared based on the type of membrane
used.

Statistically Analysis

SPSS 23.0 (IBM, Chicago, USA) package program was used
for statistical evaluation of the data. The normality of va-
riables was determined by the Kolmogorov-Smirnov and
Shapiro-Wilk tests.

The difference between the nonparametric variants was
determined using Wilcoxon signed-rank test. Values were
defined as the median and 25 - 75th percentile. The num-
ber of negative, positive differences and ties between pre-
and post-dialysis values was analysed. Spearman’s test
was used for correlation analysis. Correlation coefficient

Acabadem Univ. Saghik Bilim. Derg. 2023; 14 (3): 326-331
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(rho) value was accepted as weak correlation between
0.000-0.49, moderate correlation between 0.50-0.69 and
strong correlation >0.70. A p value of <0.05 was conside-
red significant.

Results

To ensure that the data obtained were not significantly
impacted, we calculated the analytical variation of the
fPSA and tPSA tests for the months during which the tests
were conducted. The mean, standard deviation and CVa
values calculated for internal quality control levels in May,
June and July 2020 and manufacturer’s declared CV valu-
es are presented in Table 1. We found that the analytical
CV values we calculated for the fPSA and tPSA tests were
below the values declared by the manufacturer.

The number of serum samples included in the study be-
fore and after hemodialysis treatment during this period
was 51. Analysis of pre-dialysis and post-dialysis samples
revealed that fPSA levels (p = 0.000 for both parameters),
tPSA levels (p = 0.000 for both parameters), and f/tPSA ra-
tios (p = 0.001 and p = 0.005, respectively) were not nor-
mally distributed.

The median age (25 - 75th percentile) of the patients was
68 (62 - 74). The reason for dialysis treatment was idio-
pathic in 33 patients and diabetes mellitus in 18 patients.
Patients receive dialysis treatment twice a week (n=12)
and three times a week (n=39).

The median values (25th and 75th percentile) of tPSA,
fPSA and f /tPSA of pre- and post-dialysis were presented
in Table 2. tPSA values were not significantly different in
pre- and post-dialysis (p= 0.567). The median value of the
fPSA levels of the pre-dialysis samples was significantly
lower than the fPSA levels of the post-dialysis samples (p
= 0.009). The median value of f /tPSA of the pre-dialysis
samples was significantly lower than f /tPSA of the post-
dialysis samples (p = 0.001) (Figure 1).

The patients were divided into two groups according to
the dialysis membrane used. The first group was of se-
rum samples of patients undergoing hemodialysis using
a high-flux polyethersulfone membrane with a surface
area of 1.9m2 and an ultrafiltration coefficient (KUF) of 76
mL / h / mmHg. In the second patient group, a high flow
membrane with a surface area of 1.7m2 and KUF of 74 mL
/hr /mmHg was used for hemodialysis. The numbers of
patients in the first and second groups were 27 and 24,
respectively.

When analyzed according to the membrane types used,
it was found that pre- and post-dialysis fPSA, tPSA and f
/ tPSA levels were not different according to membrane
type. The p values for “High-flux membrane with a surface
area of 1.7m2" were 0.977, 0.985, 0.845, and the p valu-
es for “High-flux membrane with a surface area of 1.7m2"
were 0.06, 0.71, and 0.912, respectively. The median and
25th - 75th percentile of fPSA, tPSA and f /tPSA in pre- and
post-dialysis samples grouped by membrane type are
presented in Table 3.

Table 1. Mean, standard deviation, and coefficient of variation values for the levels of internal quality control during May, June,

and July 2020

tPSA fPSA
Internal Manufacturer's Manufacturer's
quality Mean (ug/L) SD (ug/L) CV (%) declared CV Mean (ug/L) SD (ug/L) CV (%) declared CV
control (%) (%)
Level 1 0,35 0,01 2,02 5.97 0,16 0,005 3,33 43
Level 2 3,42 0,04 1,22 2.60 1,73 0,05 2,94 3.5
SD: Standard deviation
CV: Coefficient of variation

Table 2. Median and 25th - 75th percentile values of tPSA, fPSA, and f /tPSA in pre-dialysis and post-dialysis serum samples

Before Dialysis After Dialysis
P Value
Parameters Median 25 - 75th percentile Median 25 - 75th percentile
tPSA (ug/L) 1,02 0.17-1.03 1,08 0.21-1.31 0.567
fPSA (ug/L) 0,75 0.13-0.91 0,81 0.17-1.03 0.009
f /tPSA (%) 0.705 0.44-0.75 0.706 0.43-0.81 0.001
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Figure 1. Box-plots of pre and post-dialysis concentrations of tPSA, fPSA levels, and f /tPSA ratio. Post-dialysis fPSA and f /tPSA levels are significantly
higher than pre-dialysis levels. * = Significant difference (p<0.05)

Table 3. The median and 25th - 75th percentile values of fPSA, tPSA, and f /tPSA in pre-dialysis and post-dialysis samples

grouped according to membrane type

High-flux membrane with a surface area of High-flux membrane with a surface area of
1.7m2, 1.9m2
KUF of 74 mL/hr/mmHg KUF of 76 mL/h/mmHg
Tests P Value P Value
Pre-Dialysis Post-Dialysis Pre-Dialysis Post-Dialysis
Median | 23775t | yodian | 23-73th Median | 22775t | predian | 23773t
percentile percentile percentile percentile
fPSA (ng/mL) 0,63 0,22-0,75 0,59 0,26 - 0,89 0.977 0,88 0,13-0,91 0,93 0,15-1,06 0.06
TPSA (ng/mL) 1,11 0,375-1,43 1,06 0,42-1,31 0.985 1,12 0,16-1,22 1,14 0,17-1,27 0.71
f /t PSA (%) 0,59 0.42-0.74 0,63 0.41-0.80 0.845 0.73 0.64 - 0.94 0,71 0.64 - 0.90 0.912
KUF: Ultrafiltration coefficient
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There was a positive correlation between the differen-
ce in fPSA concentrations measured in the pre- and
post-dialysis samples and the ultrafiltrate (rho = 0.380)
(p=0.01). A positive correlation was determined betwe-
en the difference in tPSA concentrations measured in
pre- and post-dialysis samples and the ultrafiltrate (rho =
0.562) (p=0.002).

Discussion

There are uncertainties regarding the clinical use of
the PSA test in patients undergoing hemodialysis (10).
Although serum PSA levels are considered a useful serum
marker for the early detection of PCa in patients receiving
long-term hemodialysis treatment (3, 11), controversial
reports about PSA levels in patients receiving hemodi-
alysis have also been presented. According to the data of
patients undergoing hemodialysis treatment and diag-
nosed with prostate cancer by PSA screening, it has been
reported that the PSA test is useful in middle-aged and
older hemodialysis patients. However, it has been repor-
ted that diagnosis and treatment should be considered
according to the patient’s clinic after the PSA test was me-
asured high (3). Majoud et al. reported that post-dialysis
PSA levels were higher than pre-dialysis significantly (12).
There are also studies reporting that there is no significant
difference in serum PSA levels analysed before and after
hemodialysis (13, 14).

In our study, post-dialysis fPSA results were significantly
higher than pre-dialysis fPSA. In the correlation analysis,
we found a weak correlation between the amount of ult-
rafiltrate and the difference in fPSA levels before and after
dialysis (rho = 0.380). This shows that the significantly hig-
her post-dialysis fPSA levels in our study than predialysis
fPSA levels cannot be attributed only to hemoconcentra-
tion. The active fraction of tPSA is in complex with alpha2-
macroglobulin or alphal-antichymotrypsin while a small
amount is found in serum as unbound (6). The decrease
in plasma alphal-antichymotrypsin or alpha2-macroglo-
bulin proteins after dialysis treatment may be one of the
factors contributing to the increase in plasma fPSA values
after dialysis. In the study, the hemoconcentration status
of the patients was not evaluated according to the hae-
matocrit values. This is one of the limitations of the studly.

When serum samples were grouped according to the type
of high-flux membrane used in dialysis, there was no sig-
nificant difference in fPSA and tPSA values before and af-
ter dialysis (Table 2).

Diabetes was found to be the cause of chronic renal failure
in the 18 patients we examined. The transportation of pro-
teins across the glomerular barrier is dependent on the
physical properties of the molecules, as well as the charge
and pore size of the glomerular capillary wall. Molecules
with a molecular weight of 40-50 kDa are eliminated thro-
ugh glomerular filtration, reabsorption, and catabolism.
The excretion of low molecular weight molecules decre-
ases as the severity of renal failure increases. It has been
reported that fPSA levels of patients with chronic kidney
disease are higher than the healthy population (15). In
diabetic nephropathy, the decrease in heparan sulfate
content of the glomerular basement membrane results in
reduced permeability to negatively charged macromole-
cules, such as albumin. While complex PSA (90 kDa) is not
excreted by the kidneys, fPSA (a 28 kDa protein) is prima-
rily eliminated through glomerular filtration (16, 17). As a
result, the renal clearance of fPSA could potentially vary
in patients with diabetic chronic renal failure. However, in
our study, the samples were not categorized based on the
etiology of chronic renal failure, which represents a limita-
tion of our research.

In conclusion, our study data revealed that fPSA values
and f/tPSA ratios were elevated in patients receiving he-
modialysis treatment due to hemoconcentration and ot-
her potential dialysis effects. Therefore, interpreting fPSA
values and f/tPSA ratios in patients undergoing hemodi-
alysis according to current clinical decision limits may lead
to misinterpretation. However, the use of tPSA concent-
rations in patients undergoing hemodialysis treatment is
safe as it remains unchanged with dialysis treatment.
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ABSTRACT

Background: Our study aimed to measure effectiveness of Anti-S1 RBD (receptor binding domain) IgG Antibody levels
against SARS (severe acute respiratory syndrome) Cov-2 in breast cancer patients and compare them with healthy
participants.

Methods: This prospective cross-sectional, single-center study was designed to evaluate Anti-S1 RBD IgG antibody levels
following SARS-CoV-2 vaccination in 54 breast cancer patients and 56 healthy controls without cancer diagnosis.

Results: Anti-S1 RBD lgG antibody test was positive in 79.6% (43/54) of breast cancer patients, in 92.9% (52/56) of
participants in the control group (p=0.054) and, 63.3% in breast cancer patients who were on chemotherapy+/-
molecularly targeted therapy following at least two doses of vaccinations. Hybrid vaccination (use of two different types
of vaccines) and more than two doses of vaccinations were associated with higher antibody titers both in patient and
control groups. Median time to vaccination was 123 days (8-427) in the entire group and was significantly associated with
antibody titer. Among breast cancer patients, type and frequency of vaccination, age and use of cytotoxic therapies were
significantly associated with the magnitude of antibody response to SARS-CoV-2 vaccination in our study.

Conclusion: Breast cancer patients developed a lower antibody response to vaccination against COVID-19 in comparison
to healthy subjects. Clinical and treatment related factors might help in tailoring future vaccination strategies for specific
subsets of breast cancer patients.

Keywords: Breast cancers, COVID-19, Anti-S1RBD IgG Antibody, SARS-Cov-2 vaccine.

Meme Kanseri Hastalarinda SARS-CoV-2 Asisina Karsi Olusan Serolojik Yanitin Gosterilmesi
OZET

Giris/Amac: Calismamizin amaci, meme kanseri hastalarinda yapilan SARS Cov-2 asilarina karsi gelisen Anti-S1 RBD
(reseptdr baglama alani) 1gG antikor diizeylerini 8lgmek, etkinligini degerlendirmek ve saglikli grup ile kargilagtirmakt.

Yontemler: Bu prospektif kesitsel, tek merkezli calismada, 54 meme kanseri hastasi ve 56 saglikli bireylere SARS-CoV-2
asllamasini takiben Anti-S1 RBD IgG antikor diizeylerini degerlendirmek amaci le yapildi.

Bulgular: Anti-S1 RBD IgG antikoru diizeyi meme kanseri hastalarinin %79,6 (43/54)da pozitifti, kontrol grubunda bu
oran %92,9 (52/56) (p=0.054) idi, kemoterapi ve /veya hedefe yonelik tedavi alan ve en az iki doz asi olmus grupta ise
963,3. ki farkl as! tipinin kullanilmasi ve iki dozdan fazla agilanma hem hasta hem de kontrol grubunda daha yiiksek
antikor seviyesi ile iligkiliydi. Medyan asilama siiresi tiim grupta 123 giindii (8-427) ve bu durum antikor seviyesi ile 6nemli
olciide iliskiliydi. Bu calismada meme kanseri hastalarinda, as tiirii, agi yapilis siireleri, yas, sitotoksik tedavilerin kullanimi
SARS-CoV-2 asisina karsi gelisen antikor cevabi ile anlamli bir iliki oldugu gdriildil.

Sonug: Meme kanseri hastalarinda COVID-19 agilarina karsi gelisen cevap saglikl kontrol grubuna kiyasla daha azdi.

Anahtar kelimeler: Meme Kanseri, COVID-19, Anti-S1RBD IgG Antikoru, SARS-Cov-2 agisi
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Breast Cancer and SARS-CoV-2 Vaccine

OVID-19 global pandemic had devastating effects

on many people. The effect was even more seve-

re in immunosuppressed patients. Coronaviruses
(CoV) are a large family of viruses that cause illness ran-
ging from the common cold to more severe diseases such
as Middle East Respiratory Syndrome (MERS-CoV) and
severe acute respiratory syndrome (SARS-CoV) (1). The
most common symptoms of COVID-19 infection are fe-
ver, cough and shortness of breath. The primary mode of
transmission for the COVID-19 virus is through respiratory
droplets and close contact (1). The virus can cause serious
respiratory complications, including pneumonia, especi-
ally in elderly patients and those with pre-existing disea-
ses such as cancer (1).

Both cancer and antineoplastic treatments can cause im-
munosuppression therefore patients with cancer are con-
sidered to have a significantly higher risk for COVID-19 in-
fection (2). Several studies suggested that cancer patients
with COVID-19 have poor clinical outcomes (3). Therefore,
patients with cancer have been prioritized in COVID-19
vaccination programs globally. However, as they were
excluded from pivotal vaccine studies, the data on effi-
cacy orimmune response to COVID-19 vaccines in cancer
patients were limited to a number of small prospective co-
hort studies (4). Vaccines are needed to prevent coronavi-
rus disease 2019 (Covid-19) and protect people who are
at high risk for complications. BNT162b2 (Pfizer-BioNTech)
vaccineis a lipid nanoparticle—encapsulated mRNA-based
vaccine that encodes the prefusion stabilized full-length
spike protein of the severe acute respiratory syndrome co-
ronavirus 2 (SARS-CoV-2), the virus that causes COVID-19
(5). Sinovac (CoronaVac) is a traditional inactivated virus
vaccine against COVID-19. Since it is inactivated, the virus
cannot replicate, but it keeps the surface spike protein in-
tact to trigger an immune response for protection against
the live virus in infected individuals.

It has been shown that there is a robust correlation bet-
ween antibody titers and efficacy across seven different
vaccines against SARS-CoV-2, higher titers were associ-
ated with higher vaccine efficacy, despite uncontrolled
variables across the studies (6, 7). Vaccination can produ-
ce long lasting immunity and protect people from SARS-
CoV-2 variants (8). It has been shown that antibody res-
ponse is generally higher after second dose of COVID-19
vaccination (9). A third dose of vaccination has only been
offered in organ transplantation and in severely immuno-
compromised patients (10, 11).

In Turkey, initial vaccination has been performed with
Sinovac in January 2021, mRNA-based vaccine was ava-
ilable after May 2021. Health-care providers and older
people (>65 years of age), patients with chronic diseases
were prioritized in the vaccination strategy. Most people,
including health care providers and patients with cancer
had two initial Sinovac and then two subsequent doses of
MRNA-based vaccine. Those people who did not receive
Sinovac as their first vaccine, had three doses of mRNA-
based vaccine when it was available for vaccination.

This study aims to assess the impact of vaccination aga-
inst COVID-19 in breast cancer patients who were on dif-
ferent treatment modalities compared to a control group
of participants without cancer.

Materials and Method

This single-center prospective cohort study was conduc-
ted to evaluate the efficacy of vaccination (with Sinovac
or BioNTech or hybrid with both) in patients with breast
cancer. Study population included breast cancer patients
and healthy controls who had at least two vaccinations
with one of the approved COVID-19 vaccine. All partici-
pants underwent serologic Anti-ST RBD Antibody test.
The plasma samples of all participants were collected and
kept at -20 °C until analysis at our Medical Laboratory.
The Atellica ® IM SARS-CoV-2 IgG Assay was used to qu-
antitate IgG antibodies including neutralizing antibodies
against SARS-CoV-2 (Siemens Healthcare Diagnostics Inc.,
Tarrytown, USA). The SARS-CoV-2 IgG assay detects anti-
bodies to receptor binding domain (RBD) of the S1 spike
antigen. The analytical measurement interval is 0,50 -
150,00 U/ml (index). The result <1,00 U/ml is accepted as
nonreactive whereas >1.00 U/ml as reactive. A quantitati-
ve correlation of Atellica ® IM SARS-CoV-2 IgG Assay versus
50% of Plaque Reduction Neutralization Test (PRNT, ) was
determined by linear regression and Pearson correlation,
demonstrating a strong relationship with the correlation
coefficient of 0,810. Since 1:80 PRNT,  is a common benc-
hmark for significant neutralization titers in convalescent
plasma, Atellica ® IM SARS-CoV-2 IgG Assay values of 7 U/
ml produce PRNT50 titers greater than 1:80 dilution with a
100% PPV and 99% prediction interval of 1:83 - 1:270 (12,
13). Vaccination information and the history of COVID-19
infection were checked from the national health record
database for both patients and control groups.

Statistical Analysis
Descriptive statistics are performed as median (mi-
nimum to maximum) for non-normal distributions,
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number of cases and percentage (%) for nominal vari-
ables. Comparison of characteristics between two group
was performed with chi-square for parametric and Mann-
Whitney U test for non-parametric variables. A p-value
of <0.05 was considered statistically significant. SPSS for
Windows (v. 22; IBM Corp., NY, USA) was used to analyze
the data.

Results

Between July 2021 and December 2021, 54 consecutive
patients with breast cancer and 56 healthcare providers
without cancer were enrolled. All participants were fe-
male. Clinical, treatment characteristics and vaccination
schema of enrolled patients are summarized in table 1.
Median age was older in the patient group in compa-
rison to the control group (49 vs 46 years in the patient
and control groups respectively). Thirty-one patients and
38 healthy participants were younger than 50 years of
age in the patient and control group respectively. Hybrid
vaccination was more common in the control group (85
%) compared to the patient group (57.4 %). Forty-three
% patients with breast cancer and 14 % of participants in
the control group had vaccination with either BioNTech
or Sinovac. Anti-S RBD IgG antibody test was positive in
79.6% (43/54) of patients with breast cancer, and in 92.9
% (52/56) of participants in the control group which was
numerically higher in the control group (p=0.054).

Table 1. Characteristics of study population

Median IgG levels were similar in the patient and the cont-
rol groups. Hypertension was the most common chronic
disease in both groups (12.5% in breast cancer patients
and 8.8% in the control group). Time to test (TTT: medi-
an time from last vaccination to the date of blood samp-
ling) was 123 days (8-427) in the entire study population,
it was not significantly different between the patient and
control groups, 107 days (8-247) for the patient group and
145 days (36-427) for the control group, it is defined as the
period between the last vaccination and antibody testing.
One participant in the control group was enrolled in the
clinical study evaluating the efficacy of BNT162b2 vacci-
ne). Smoking history and comorbidities rates were also
similar between the patient and control groups.

In the patient group, 37 (68.5%) patients had early stage,
and 17 (31.4%) had metastatic breast cancer. Thirty pati-
ents (55.6%) were on CT+/-targeted therapy, 24 (44.4%)
were on HT+/- targeted therapy at the time vaccination
and blood sampling. Among patients with breast cancer,
age, type of therapy, time to test, type and frequency of
vaccination were significantly associated with antibody
response to vaccination in univariate analysis (Table
2). Among 31 patients who were on chemotherapy 19
(63%) had seropositivity following at least two doses of
vaccination.

Characteristics Total (n=110) Patients (n=54) Controls (n=56) p-value
Seropositivity rate % 95 (86.4) 43 (79.6) 52(92.9) 0.054
Age(years), median (range) 48 (30-77) 49 (36-77) 46 (30-69) 0.000
TTT, Median (range) days 123 (8-427) 107 (8-247) 145 (36-427) 0.078
1gG, Median (range) U/mL 101 (0-150) 76(0-150) 95 (2-150) 0.061
Age
<50 years 69 (62.7) 31(57.4) 38(67.9) 0325
>50 years 41(37.2) 23 (42.6) 18(32.1)
Smoking status
Never smoker 24 (21.8) 15 (26.8) 8(15.7)
Smoker 86 (78.1) 41(75.9) 45 (80.3) 0.069
Comorbidities
Yes 27 (24.5) 16 (29.9) 11(19.6) 0.259
No 83 (75.5) 38(70.4) 45 (80.4)
Type of vaccine
Only BTN162b2 22 (20) 19(35.2) 3(54)
Only Sinovac 9(8.2) 4(7.4) 5(8.9) 0.000
Both of them 79 (71.8) 31(57.4) 48(85.8)
*Abbreviations: TTT: time to test
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Table 2. Impact of clinical and treatment related factors on

seropositivity in the patient group by univariate analysis

Parameters Seropositive | Seronegative | value
n (%) n (%) -
Age
<50 years 21(67.7) 10(32.2)
0.016
>50 years 22(95.7) 1(4.3)
Type of treatment
CT +/-Targeted Th 19 (63.3) 11(36.7)
0.001
HT+/- Targeted Th 24 (100) 0
Smoking status
Never smoker 23 (74.2) 8(25.8)
0.319
Smoker 20 (87) 3(13)
Breast cancer stage
Early 28(75.7) 9(24.3)
0.470
Metastatic 15(88.2) 2(11.8)
Comorbidities
Yes 5(83.3) 1(16.7)
0.708
No 1(100) 9(23.7)
Type of vaccination
Monotype vaccination
(BTN162b2 or Sinovac) 12(522) 11(47.8)
T~ — 0.000
ybrid vaccination
(BTN162b2 + Sinovac) 31(100) 0
Time to test
<107 days 25(92.6) 2(7.4)
0.039
=107 days 18 (66.7) 9(33.3)
Frequency of vaccination
Two dosses 21(38.9) 47.6
0.000
>Two dosses 33(61.1) 100
Abbreviations: CT: Chemotherapy, HT: Anti-hormone therapy, Th:
therapy.

All patients who were on endocrine therapy had sero-
positivity. Seropositivity was higher in patients younger
than 50 years of age (p=0.016). Antibody titer dynamics
was significantly associated with the time to test in the
patient group, patients with shorter TTT had higher titers
(p= 0.039). Patients who had hybrid vaccination and pa-
tients who received >2 doses of vaccination had higher
antibody titers (p=0.000, p=0.000 respectively) Presence
of comorbidities, stage of disease and smoking history
did not have any impact on the magnitude of antibody
response.

Four patients (7.4%) in the breast cancer group (all after
vaccination), and 9 (16%) participants in the control group
(7 participants before vaccination and 2 participants after
vaccination) had a history of COVID-19 infection.

Discussion

In this cross-sectional cohort study, we presented the
level of antibody responses to SARS-CoV-2 vaccination
among patients with breast cancer in comparison to he-
althy controls. Seropositivity rate was numerically lower in
the patient group in comparison to healthy control group.
It should be noted that 55.5% of patients were on che-
motherapy at the time of vaccination in the patient gro-
up, potentially responsible from the attenuated immune
response to vaccination. Several studies explored the
immunogenicity after different types of COVID-19 vacci-
nes in patients with cancer. All of these studies included
patients with various types of solid tumors who were on
different types of antineoplastic therapies. A multicenter,
prospective observational study from Turkey evaluated
the immunogenicity of Sinovac in 47 patients with solid
tumors. Majority of the patients had cytotoxic chemothe-
rapy, median age was 73 (64-80), none of them had pre-
vious COVID infection and serum samples were taken 4
weeks after the second dose of vaccination. SARS-COV-2
antibody was evaluated by SARS-CoV-2 total ELISA Kkits.
Seroconversion (immunogenicity) was defined as post-
vaccination positivity of SARS-COV-2 antibody (=1 IU) that
was negative (<1 IU) before vaccination. Immunogenicity
rate was 63.8% in entire patient group and significantly
associated with younger age (14). Another prospective,
multicenter Turkish study compared the seropositivity
rate of 776 cancer patients with 715 non-cancer controls
after inactive CoV-2 vaccination. IgG level of >50 AU/ml
was defined as seropositivity. Median age was 64 years in
the patient and 50 in the control group, 39.8 % patients
were on active chemotherapy, serum samples were taken
4-6 weeks from all second dose of inactive vaccine. The
most common type of cancer was breast cancer (% 32).
Seropositivity was lower in the patient group (p<0.001)
compared to control group. Older age and chemotherapy
were significantly associated with lower seropositivity
(15).

A prospective observational cohort study from Hellenic
Cooperative Oncology group has reported the rate
of seropositivity measured 2-4 weeks after two doses
of three different vaccines (BNT162b2, mRNA-1273 or
AZD1222) in 189 patients with solid tumors compared
to 99 healthy volunteers. Sixty-four percent of patients
and 17% of healthy participants were older than 60 ye-
ars of age. The seropositivity rate in patients with solid
tumors was significantly lower than the control group
(91% vs 98%). Forty-seven percent of the patient gro-
up were on chemotherapy at the time of vaccination.
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Older age, poor performance status, active treatment,
certain cancer types (pancreatic cancer, SCLC), male gen-
der and smoking status were significantly associated with
lower immunogenicity (16). A single center prospective
study from lIsrael investigated the serologic response to
COVID-19 infection and/or vaccination with BTN162b2
MRNA vaccine in 202 cancer patients and, 30 healthy
controls. The median age was 62, 44% were male, 33%
had breast cancer. Blood samples to analyze antibodies
against spike protein were collected at a median of 77
days after the second vaccine. Fifteen % of patients had
COVID infection before vaccination. Ninety-six (47.5%)
patients were on chemotherapy and 19% patients were
on surveillance without any therapy. Serologic response
rates were 85.6% in the entire patient population, 77.5 %
among patients on chemotherapy, 87.2% in patients wit-
hout history of COVID infection and 100% in the control
group. Chemotherapy administration was significantly
correlated with lower response rate to vaccination (17).
This study underscored the need for close serological sur-
veillance and potential need for booster doses in patients
with cancer. Three other studies reported >95% seropo-
sitivity rates in patients with cancer. The percentage of
patients with breast cancer were in the range of 24-25%.
These studies included also patients with hematological
malignancies. Importantly most patients with solid tu-
mors were on hormonal therapies and surveillance, sug-
gesting that serologic response is higher in patients who
are not on chemotherapy (18, 19, 20).

Two prospective studies from Israel reported the rate of
seropositivity measured by IgG Abs against spike RBD fol-
lowing two doses of vaccination with BNT162b2 vaccine
in the range of % 86-90. Eighteen % of patient populati-
on were patients with breast cancer in both studies and
30-58% of all patients were on CT. Chemotherapy was
associated with reduced immunogenicity similar to other
studies from other countries (6, 20).

Our study included a specific group of cancer patients in
contrast to other reports including all types of cancers.
Seropositivity was lower in breast cancer patients recei-
ving chemotherapy +/-targeted therapy in comparison to
endocrine therapy despite this difference was not statisti-
cally significant (p: 0.054). Four patients and nine partici-
pants in the control group had COVID-19 infection before
blood sampling might be a potential confounder but the
seropositivity rate in the control group was numerically
higher than the patient group. More than half of our pa-
tients were on active chemotherapy during vaccination.

This might be one of the most important reasons why
seropositivity was lower in the patient group (p=0.054).
Patients who were on chemotherapy were not permitted
to have vaccination if they have lymphopenia (<1000) and
neutropenia (<1500) at our outpatient clinics. The number
of patients receiving only targeted therapy was very few
to be analyzed separately. Our country’s COVID-19 pan-
demic management policy allowed the use of two types
of vaccines. Thirty-one patients (57.4%) and 48 (85.8%)
healthy controls received both types of vaccination in our
study. Previous studies including patients with all types
of solid tumors did not have such a vaccination policy.
In addition, vaccination schema was different from other
countries, hybrid vaccination was most common type of
vaccination schema in our study. All serological antibody
measurements were performed centrally at our University
Virology Laboratories. Measurement of only spike Anti-S1
RBD IgG antibody level, imbalances between the two gro-
ups in vaccination doses, presence of few patients with
prior COVID infection in both cohorts and small sample
size are the potential limitations of our study. Despite
these limitations, our study has shown that seropositivity
rate was numerically lower in patients with breast cancer
compared to healthy controls in line with other studies
including all types of solid tumors. Twenty percent of the
patients were seronegative following at least two doses of
vaccination which is little higher than reported (6-14%) in
other studies (6, 19, 21). It should be noted those studies
included all tumor types where the proportion of breast
cancer patients was low and the seropositivity analysis
based on given therapy was not reported for only breast
cancer patients. In addition, the time between last vac-
cination and blood sampling for antibody measurement
were 4-6 weeks in all other studies and it is > 3months in
our study. Seropositivity rate in patients and control gro-
up is in the range of seropositivity reported in other stu-
dies including all types of solid tumors and healthy cont-
rols. Chemotherapy and older age were associated with a
lower antibody response following vaccination similar to
other studies. Of note, hybrid vaccination and more than
2 doses of vaccination were associated with higher anti-
body titers both in patient and control groups.

Conclusion

Our findings point out that specific subsets of breast can-
cer patients might need a different vaccination strategy.
Adjustments based on patient and treatment related fac-
tors might be necessary for future vaccination policies in
breast cancer patients.
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ABSTRACT

Purpose: Recently published studies indicate increased interest in remote health services that have expanded greatly
with digitalization and whether they can be implemented into neuropsychological testing. Remote neurocognitive testing
has become a frequently used approach today. The current study examines the concordance between the face-to-face and
remote Oktem Verbal Memory Processes Test results of healthy young participants.

Method: A total of 45 healthy young participants with a mean age of 23.41 were invited to participate in the study.
Participants were 42.2% of male and 57.8% female. The Oktem Verbal Memory Processes Test was administered to
participants. There was at least one week between face-to-face and remote testing. The results were compared with
paired t-tests and Lin's Concordance Correlation analysis. Reliability was analyzed by examining the Intraclass Correlation
Coefficient.

Results: For immediate memory score, ICC was 0.286 (95% Cl: 0.016-0.524). ICC of total learning score was calculated
as 0.665 (95% (l: 0.465-0.801). The highest learning score had an ICC of 0.868 (95% Cl: 0.773-0.926). ICC of the total
inconsistency score was 0.639 (95% Cl: 0.414-0.79). Finally, the score for reaching the criterion displayed an ICC of 0.253
(95% (I: 0.079-0.535).

Condlusions: The findings demonstrate that there is poor concordance between the results obtained with remote and
face-to-face application of the Oktem Verbal Memory Process Test. As a result, using it remotely is not recommended at
this stage.

Keywords: Digital Neuropsychology, Memory, Remote Neurocognitive Testing, Technology

Geng Saglikh Goniilliilerin Sozel Bellek Siireclerinin Uzaktan Norobilissel Test ve Yiiz Yiize Testi Arasindaki
Uyum Zayiftir

O0ZET

Amag: Son zamanlarda yayinlanan arastirmalar, dijitallesmeyle birlikte biiyiik olclide genisleyen uzaktan saglik
hizmetlerine olan ilginin arttiini ve bunlarin noropsikolojik testlere uygulanip uygulanamayacaginin ilgi konusu
oldugunu gostermektedir. Uzaktan norob|I|§se| testler giiniimiizde siklikla kullanilan bir yaklasim haline geldi. Mevcut
calismanin amac, saglikli geng katilimalarin yiiz yiize ve uzaktan Oktem Sozel Bellek Siirecleri Testi sonuglan arasindaki
uyumunu incelemekdir.

Yontem: Yas ortalamasi 23.41 olan 45 saglikl geng katilima ¢alismaya davet edildi. Katilimcilarin %42,2'si erkek, %57,8'i
kadind. Katilimailara Oktem Sozel Bellek Siiregleri Testi uygulandi. Yiiz yiize ve uzaktan test arasinda en az bir hafta
vard1. Sonuglar, eslestirilmis t-testleri ve Lin‘in Uyum Korelasyon analizi ile karsilastinidi. Giivenilirlik, Sinif ici Korelasyon
Katsayisi incelenerek analiz edildi.

Bulgular: Anlik bellek puan iin 1CC 0,286 (%95 GA: 0,016-0,524). Toplam dGrenme puani ICC 0,665 (%95 GA: 0,465-
0,801) olarak hesaplandi. En yiiksek grenme puaninin ICC degeri 0,8684dir (%95 GA: 0,773-0,926). Toplam tutarsizlik
puaninin ICC’si 0,639'du (%95 GA: 0,414-0,79). Son olarak, kritere ulasma puani 0,253'liik bir ICC gdsterdi (%95 GA: 0,079-
0,535).

Sonug: Bulgular, Oktem Sozel Bellek Siireg Testi'nin uzaktan ve yiiz yiize uygulanmasi ile elde edilen sonuglar arasinda
zayif bir uyum oldugunu gdstermektedir. Sonug olarak, bu asamada uzaktan kullanilmasi énerilmez.

Anahtar Sozciikler: Dijital Noropsikoloji, Bellek, Uzaktan Norobilissel Test, Teknoloji
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Measurement of Verbal Memory by Remote Testing

orldwide increase in digitalization during the

21st century has allowed development of new

tools that enable neuropsychological assess-
ment of cognition and behavior, sometimes referred to
as digital neuropsychology (1). Developing alternatives
to face-to-face practices in health care delivery has come
to the fore due to the COVID-19 pandemic and with at-
tempts to eliminate inequality in access to health services
at the international level (2,3). Therefore, remote neuro-
cognitive testing (RNCT) via video interview has gained
momentum.

Memory consists of several components, including a pri-
mary act of learning which, via the continuity assumed
vital and supplied by the storage mechanism, happens
in the act of retrieval (4). Verbal memory is a relatively
general concept that refers to memory for verbally de-
livered information. A variety of tasks, including learning
word list tasks, story recall, and learning of sequences
of paired words, can measure verbal memory ability (5).
The Oktem Verbal Memory Processes Test is a valid and
reliable test that was developed by the Istanbul University
Neuropsychology Laboratory (Turkey) and examines ver-
bal memory (6). This test can be applied to patient groups
for diagnostic purposes, as well as to healthy individuals
in neurocognitive studies. Memory tests are often admin-
istered to elderly people. When memory tests are used in
the follow-up of the course of the disease, they can also
be applied repeatedly at certain time intervals. This may
require many additional hospital visits in a year. The fre-
quent visits of elderly individuals to the hospital for neu-
rocognitive evaluation is a challenge due to the high risk
of infection during the pandemic and the difficulty and
cost of access to the hospital for elderly individuals.

Studies have examined whether face-to-face and remote
applications of many different scales affect the results for
similar reasons (7,8). If there is no significant difference
between the results obtained by the two application
methodes, it can be concluded that the scales/tests can be
administered via remote access, creating a safe and easy
alternative both in the provision of health services and in
use for research purposes.

This study aims to examine the concordance between the
face-to-face and remote Oktem Verbal Memory Processes
Test results of healthy young individuals.

MATERIALS AND METHODS

This study has been approved by the Local Ethics
Committee (2021/3369). Informed consent was obtained
from all individual participants included in the study. The
Oktem Verbal Memory Processes Test was administered to
individuals who volunteered to participate in the study,
once face-to-face and once remotely (6). It was ensured
that there was at least one week and at most two weeks
between the two tests. During the online tests, partic-
ipants were asked to use their own smartphones which
they use daily. Online tests were conducted in the format
of videoconferencing via a WhatsApp videocall. All tests
were administered by a single, experienced and trained
researcher.

Healthy individuals between the ages of 18 and 50 were
invited to the study. Being diagnosed with a neurological
or psychiatric disease, using drugs that may affect mem-
ory functions, and having hearing loss at any level were
exclusion criteria.

A randomized cross-over design was used to determine
whether the participants would receive the face-to-face
or videoconferencing testing first.

Masks were worn during face-to-face application due to
the COVID-19 pandemic. Practitioners also wore masks
during the test performed remotely in order to avoid an
advantage due to lip reading which might provide addi-
tional cues.

Implementation of Oktem Verbal Memory Processes Test
(OVMPT) and Scoring

One of the word sets consisting of 15 words is read clear-
ly at a constant speed (1 second per word), and then the
participant is asked to repeat the words that he/she could
remember to the practitioner. Then this is repeated for 10
trials. The words remembered in each round are recorded
in order. Standard sentences are used to instruct the par-
ticipant during test administration. The tests were carried
out with different word sets during remote and face-to-
face application. Word sets were shown to deliver similar
results in previous studies by Oktem (6).

After the test is completed, various scores are calculated
from the data. The number of words remembered in the
first attempt constitutes the “immediate memory score”
The sum of the words remembered in ten trials constitutes
the “total learning score”. Whichever of the ten repetitions
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the participant was able to remember the largest number
of words was recorded as the “highest learning score”. If
the participant succeeded in remembering all the words,
the trial during which he/she succeeded in remember-
ing all words was considered “reaching the criterion”. For
example, if the participant successfully repeated all 15
words in the third trial, reaching the criterion score was
noted as 3. In addition, if participant is not able to remem-
ber a word that he/she had remembered twice in a row,
or if he/she cannot remember a word that he/she had re-
membered three times in total even if not consecutively,
one inconsistency point is given and the “total inconsis-
tency score” of the person in the ten rounds is calculated.

Statistical Analysis

The Shapiro-Wilk test was used to evaluate whether the
data show a normal distribution. Then, the results of the
two applications were compared with paired t-test and
Lin's Concordance Correlation analysis. Further, reliabili-
ty was analyzed by examining the Intraclass Correlation
Coefficient (ICC) for each score. Lin's concordance correla-
tion coefficient was interpreted according to McBride’s
(2005) suggestions: <0.90: poor; 0.90 to 0.95: moderate;
0.95 to 0.99: substantial; >0.99 almost perfect. ICC levels
were interpreted as follows: < 0.5 poor reliability, 0.5 to
0.75 moderate reliability, 0.75 to 0.9 good reliability, and
> 0.90 excellent reliability (9). Alpha level was set at 0.05.
Analyses were done using the R Studio program (10,11).

RESULTS

Participants (n=45) were between the ages of 18-45, with
amean age of 23.31 (SD: 6.47). Of the participants, 19 were
male (42.2%) and 26 were females (57.8%). All participants
had graduated at least from high school. 37 were univer-
sity graduates (82.2%) and there 8 people who graduated
from high school only (17.8%).

Results of the memory process tests are calculated in five
different scores. Table 1 summarizes these scores, includ-
ing the p values obtained from paired t tests.

Lins Concordance Coefficients were evaluated as poor
for all scores: pc(lmmediate Memory Score)=0.28, pc(TotaI
Learning Score)=0.66, pc(Highest Learning Score)=0.86,
pc(Reaching the Criterion)=0.65, pc(TotaI Inconsistency
Score)=0.60.

Correlation plots of two methods (online vs. face-to-face)
can be observed in Figure 1 for Immediate Memory score,

Total Learning score, Highest Learning score, Reaching
The Criterion, and Total Inconsistency score.

Table 1. Results of the Verbal Memory Processing Test (n=45)

Face-to-face Online
0
(mean £ SD) | (mean + SD) P EBROE)
Immediate
Memory 8.15+2.30 7.22+1.79 0.013 | (-1.66;-0.20)
Score
Total
. 12842 + 124.77 + .
Learning 16.58 1717 0.078 | (-7.72;0.43)
Score
Highest
Learning 1457 +1.13 146+1.11 0.799 | (-0.15; 0.19)
Score
Reachingthe | ;.\ )56 | 5674233 | 0272 | (145 042)
Criterion
Total
Inconsistency | 3.04 +3.36 2.87 +3.00 0.692 | (-0.69;1.03)
Score
A B C

Immediate Memory (Online)
Highest Learning Score (Online)

T T T T T T T T T T T
0 5 10 15 o 50 100 150 ° s 10 15
Total Learning (F2F)

D E

Highest Learning Score (F2F)

10

5

\
Total Inconsistency Score (Online)

T T T
o 2 4 & 8 10 ) s 10 15

Total Inconsister ncy Score (F2F)

Figure 1. Correlation plots of memory scores obtained by two methods
(face-to-face vs. online). A-lmmediate Memory Score B-Total Learning
Score C-Highest Learning Score D-Reaching the Criterion E-Total
Inconsistency Score (F2F: Face-to-face)

Intraclass correlation coefficient estimates and their
95% confident intervals were calculated based on a
single-rating, absolute-agreement, 2-way mixed-ef-
fects model. For immediate memory score, ICC was
0.286 (95% Cl: 0.016-0.524). ICC of total learning
score was calculated as 0.665 (95% Cl: 0.465 -0.801).
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The highest learning score had an ICC of 0.868 (95% Cl:
0.773 -0.926). The ICC of the total inconsistency score was
0.639 (95% Cl: 0.414 -0.79). Finally, the score for reach-
ing the criterion displayed an ICC of 0.253 (95% Cl: 0.079
-0.535). Consequently, immediate memory and reaching
the criterion scores had poor reliability, total learning
score and total inconsistency score had a moderate re-
liability, and only the highest learning score had a good
reliability.

DISCUSSION

Many characteristics related to memory, such as imme-
diate memory and the process of learning or acquiring
knowledge, may be distinguished using verbal memory
processes testing. It's particularly useful to help distin-
guish mild forms of cognitive impairment from dementia
(12). The Oktem Verbal Memory Processes Test can iden-
tify various parameters associated with memory, such as
immediate (sensory) memory, attention, and (short-term)
working memory.

Remote neurocognitive testing has been implemented to
evaluate immediate memory, semantic memory, working
memory, immediate free recall, recognition, and delayed
recall in various populations (13). The advantage of re-
mote testing of verbal memory processes is that it increas-
es the possibility of identifying minor cognitive changes
over time in the natural context of a person’s home setting
(14).Therefore, the potential use of remote neurocognitive
testing is exciting for clinicians and researchers. Sharing
that motivation, we compared the agreement between
the results obtained by online and face-to-face testing of
verbal memory processes in this study. Although a signif-
icant difference was observed only between the immedi-
ate memory scores in the dependent variables t test; Lin’s
concordance correlation results, which is a superior analy-
sis method in many respects in showing the compatibility
of the two methods, showed that all the scores obtained
in the verbal memory processes test were in poor concor-
dance. Additionaly, ICC values showed that most domains
of the OVMPT displayed poor to moderate reliability be-
tween face-to-face and remote administration, whereas
only the highest learning score had good reliability. These
results show us that the use of OVMPT via videoconfer-
encing does not give comparable results to face-to-face
administration and the two methods cannot be used in-
terchangeably. This reminds us once again that it is neces-
sary to be cautious when switching to online administra-
tions of traditional test batteries.

Many researchers have studied the agreement between
online vs. remote neurocognitive testing via a number
of test batteries and reported positive results. One study
compared the remotely conducted Montreal Cognitive
Assessment (MoCA) scores of patients with Parkinson's
Disease and obstructive sleep apnea to those which were
done in person. They concluded that two methods were
in good agreement. However, this study examined only
seven participants remotely (15). A similar study with
seventeen participants examined the reliability of the
MoCA using telehealth in a rural setting with veterans and
reported ICC levels >0.98 (16). Another study tested the
feasibility and reliability of the Wechsler Adult Intelligence
Scales - 4th Edition (WAIS-IV) when administered via
home-based videoconferencing (17). Similar to our study,
they have selected a nonclinical cohort. The results have
demonstrated that WAIS-IV can be effectively adminis-
tered through videoconferencing. Additionally, results
of a recent study have shown that video-conference calls
to complete cognitive assessments during the COVID-19
pandemic was feasible and acceptable (18). However, it
should be noted that this study reports only the subjec-
tive experience of clinicians and service-users, but lacks
any objective comparisons between videoconferencing
and face-to-face assessments. Additionally, one study has
even shown that the type of the platform used, such as
the browser, an iPad or an iPhone, can also significantly
affect the results of neurocognitive tests when adminis-
tered remotely (21). This finding shows that the type of
platform used in remote applications is also an important
variable and should be taken into account in research.

Our study results, in contrast to many positive reports,
have shown that online and face-to-face administration
of OVMPT provide different results. However, similar to
our study findings, there are other studies in the literature
that show that reliability is very low when some neuro-
cognitive tests applied with traditional paper and pencil
are applied remotely. One important example would be
the study by Zeghari et. Al, that compared face-to-face
and online administration of several neurocognitive test
batteries on 50 participants (aged 55 and older). Results
showed that Mini Mental State Test total score ICC was
only 0.371, The Free and Cued Selective Reminding Test
total recall score, delayed recall score and recognition
score ICC values were all below 0.5, and verbal fluency
test semantic and phonological z-score ICC values were
below 0.5 (19). It is well established that, ICC values below
0.5 indicate poor reliability. However, when a similar study
was conducted with a larger cohort (202 adult subjects,
including 83 with cognitive impairment and 119 healthy

Acabadem Univ. Saghk Bilim. Derg. 2023; 14 (3): 339-344

342



Celen Murat Cenk et al.

controls) by Cullum et al, ICC for the total score of MMSE
was found 0.905. This once again shows the importance
of the high number of participants in the studies in the
results (20) and the limited number of participants is an
important limitation in our study. Nevertheless, the num-
ber of participants in our study exceed that of many sim-
ilar studies.

In conclusion, remote neurocognitive assessment is be-
coming more and more widespread, which benefits from
the point of view of convenience and elimination of in-
equalities in access to health. In this context, the question
of whether traditional assessment tools give valid results
when applied with remote access has also been a com-
mon research question. Although remote use has yielded
valid results for different test batteries in the literature, as
a result of this research, it has been determined that there
is poor concordance between the results obtained with
remote and face-to-face application of the Oktem Verbal
Memory Process Test. Therefore, using this test with a
remote application is not recommended at this stage. A
similar study can be repeated by increasing the number
of participants.
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ABSTRACT

Purpose: In the last decade, the popularity of laparoscopic sleeve gastrectomy (LSG) among surgeons has increased, and
the desire to get information has been accelerated. Holistic evaluation of scientific publications, including publication and
citation metrics, is the definition of “Bibliometrics” In the present study, we aimed to analyze the top-cited articles about
LSG, published between the years 1998-2020, according to the database of Web of Science.

Methods: We used the search engine of Thomson Reuters®, Web of Science Core Collection, by using the keyword
“Laparoscopic sleeve gastrectomy’, and by choosing the “Topic” section on December 1, 2020. Only “Articles” in “English”
were included in the study protocol. The publication rates according to years, countries, journal categories, organizations
and authors, publication number, citation, and h-index data were evaluated. Also, publication metrics were evaluated in
terms of Gross Domestic Product (GDP), Gross Domestic Product per capita (GDPpp), and Human Development Index (HDI)
of the countries.

Results: The most productive countries, scientific journals, and authors are USA, Obesity Surgery, and Schauer PR,
respectively. There was a positive correlation between publication numbers and GDP (r=0.370, p<0.05), also a weak
positive correlation between GDPpp and HDI (r=0.359, p>0.05; r=0.603, p>0.05; respectively).

Conclusion: The present study proves the avalanching publication productivity concerning LSG, over the last twenty years.
Our outcomes show that researchers have an increasing interest in morbid obesity and LSG procedure. This progression
highlights the value of bibliometric analysis, which facilitates the process of research in further studies.

Keywords: Bariatric surgery ,Bibliometrics, Laparoscopic sleeve gastrectomy, obesity, scientific publications

Science Citation Index Expanded Journals'da yayinlanan laparoskopik sleeve gastrektomi makalelerinin
bibliyometrik calismasi: 1998-2020 yillari arasinda yayinlanan 4269 makalenin analizi

OZET

Amag: Son on yilda cerrahlar arasinda laparoskopik sleeve gastrektominin (LSG) popiilaritesi artmis ve bilgi alma istegi
hizlanmistir. Yayin ve atif dl¢iimleri de dahil olmak iizere bilimsel yaymnlarin biitiinciil degerlendirmesi, “Bibliyometri“nin
tanimidir. Bu calismada 1998-2020 yillan arasinda yayinlanan LSG ile ilgili en ¢ok atif alan makaleleri Web of Science veri
tabanina gére incelemeyi amacladik.

Yontemler: Calisma protokoliinde 1 Aralik 2020 tarihinde “Konu” bolimiinii secerek Thomson Reuters®, Web of Science
Core Collection arama motorunda “Laparoskopik sleeve gastrektomi” anahtar kelimesini kullandik ve sadece “Ingilizce”
dilindeki“Makaleler” dahil edildi. Yillara, iilkelere, dergi kategorilerine, kuruluslara ve yazarlara gore yayin oranlari, yayin
sayisl, atif ve h-index verilerine gore dederlendirildi. Ayrica yayin dlciitleri ilkelerin Gayri Safi Yurtici Hasila (GSYIH), kisi
basina Gayri Safi Yurtici Hasila (GSYIH) ve Insani Gelisme Endeksi (IGE) agisindan degerlendirildi.

Bulgular: En iiretken iilkeler, bilimsel dergiler ve yazarlar sirasiyla ABD, Obezite Cerrahisi ve Schauer PR'ir. Yayin sayisi
ile GSYIH arasinda pozitif bir korelasyon (r=0,370, p<0,05), ayrica GDPpp ile IGE arasinda zayif bir pozitif korelasyon vard
(sirastyla r=0,359, p>0,05; r=0,603, p>0,05).

Sonuclar: Bu calisma, son yirmi yilda LSG ile ilgili ¢ig gibi biiyiiyen yayin verimliligini kanitlamaktadir. Sonuglarimiz,
arastirmacilarin morbid obezite ve LSG prosediiriine artan bir ilgi duydugunu gostermektedir. Bu ilerleme, daha sonraki
calismalarda arastirma siirecini kolaylastiran bibliyometrik analizin degerini vurgulamaktadr.

Anahtar Kelimeler: Bariatrik Cerrahi ,Bibliometrik, Laparoscopic Sleeve Gastrektomi, Obezite, Bilimsel calismalar
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Sleeve Gastrectomy articles in SCI-E Journals

besity remains a major public health concern due

to its association with severe comorbidities and

high mortality rates. Surgery has been widely ac-
cepted as the most effective approach for reducing obe-
sity and its related illnesses (1). As bariatric surgical pro-
cedures have risen in popularity, an increasing number
of patients are seeking surgical treatment (2). Among the
various surgical techniques available, laparoscopic sleeve
gastrectomy (LSG) has emerged as a viable and effective
method for treating morbid obesity (3).

However, the 1991 National Institutes of Health (NIH)
consensus statement on body mass index and bariatric
surgery exclude some recent advancements, including
LSG (4). It was only in 2009 that the American Society for
Metabolic and Bariatric Surgery (ASMBS) recognized LSG
as a suitable alternative for the surgical therapy of morbid
obesity. This declaration led to insurance coverage for LSG
and the establishment of the International Classification
of Diseases, 9th Revision, Clinical Modification code for
the procedure in 2011(5, 6). As a result, the reputation of
LSG among surgeons has grown, and there has been an
increase in demand for LSG information (4).

The term “Bibliometrics” refers the holistic assessment of
scientific publications (7). This assessment involves exa-
mining citations among scientists, publications, organi-
zations, and nations (8). The internet has made it easier
to access scientific publications and databases online,
resulting in a significant increase in the volume of pub-
lications available in online database (9). The importance
of bibliometric research has grown steadily due to its abi-
lity to conduct an in-depth analysis of scientific research,
allowing for a better understanding of the leading publi-
cations, authors, popular journals, and international col-
laborations (8).

Despite the growing demand for information on the LSG
procedure among bariatric surgeons, there is a lack of
complete bibliometric research analyzing publications
on LSG. Furthermore, no studies have been conducted to
measure the productivity of scientific articles on obesity
treatment methods using markers and scales that reflect
the socioeconomic well-being of countries producing sci-
entific publications on LSG.

This study aims to examine the top-cited articles on LSG
published in the Web of Science Core Collection databa-
se between 1998 and 2020. It also aims to assess citation
collaboration among articles to identify collaborations

between countries and journals and report the latest de-
velopments and trending topics in this field.

Materials and Methods

In this study, we used the search engine of Thomson
Reuters®, Web of Science Core Collection (http://apps.webofk-
nowledge.com) as our database. This database is considered
the leading source of citation and other academic impact
information globally (10). On December 1, 2020, we searc-
hed using the keyword “laparoscopic sleeve gastrectomy”
in the “Topic” section. We included publications with the
document type “Article “ in English that were published
between 1998-2020 and were indexed in the Web of
Science Core Collection. Other type of publications were
not included in this study. We evaluated the collected
data using the analysis function of the Web of Science da-
tabase. We examined publication rates by year of publica-
tion, country, journal category, organization, and author.
We also evaluated publication metrics such as publica-
tion numbers, citations, and h-index data. Furthermore,
we evaluated publication metrics based on the countries’
Gross Domestic Product (GDP), Gross Domestic Product
per capita (GDPpp), and Human Development Index (HDI)

The data for GDP and GDPpp were obtained from The
World Bank’s 2018 statistics (https://data.worldbank.org/
indicator). Data for HDI were collected from the United
Nations “Human Development Indices and Indicators
2018 Statistical Update.”

For statistical analysis we used the Number Cruncher
Statistical System 2007° (Kaysville, Utah) . We used desc-
riptive statistical methods such as mean, standard devi-
ation, median, first and third quartiles, frequency, per-
centage, minimum, and maximum to analyze the data.
Furthermore, we used Spearman correlation analysis to
investigate the relationships between quantitative variab-
les. In this analysis, we classified a correlation coefficient
between 0.26 and 0.49 as a low correlation, 0.50 and 0.69
as moderate correlation, 0.70 and 0.89 as high correlation,
and 0.90 and 1.00 as very high correlation. A p-value of <
0.05 was considered statistically significant .

The difference between the number of articles and citati-
ons given in the title and the numbers in the tables is due
to the fact that an article might be classified in more than
one subclass in the Web of Science subclassification. An
article on obesity surgery , for example, is indexed under
the headings of Anatomy, Surgery, and Endocrinology/
Metabolism.

Acabadem Univ. Saghk Bilim. Derg. 2023; 14 (3): 345-352

346


http://apps.webofknowledge.com
http://apps.webofknowledge.com

Capkinoglu Emir et al.

Results

Publication Development: From 1998 to present, a total of
4681 publications on LSG have been published, of which
4396 (93.91%) were articles, 205 (4.37%) were procee-
dings papers, 79 (1.68%) were early access articles, and
1 (0.02%) was a book chapter. This study focused on the
4396 articles only.

Language: Of the 4396 articles, 4269 (97.11%) were in
English, 47 (1.06%) were in German, 41 (0.93%) were in
Spanish, 27 (0.61%) were in French, 3 (0.06%) were in
Korean and Polish, 2 (0.04%) were in Hungarian, and 1
(0.02%) was in Italian or Slovenian. For the purposes of
this study, only English-language articles were included.

Citation Development: The H-index of the 4269 English-
language articles was 107. The number of publications
and citations has been increasing steadily since 1998,
as shown in Figure 1. The top five countries with the
most publications in 5-year intervals were: USA, Austria,
Australia, Canada, Switzerland (1998-2004); USA, France,
Germany, Greece, Spain (2004-2009); USA, ltaly, France,
Spain, Germany (2009-2014); and USA, France, lItaly,
Turkey, China (2014-2019).

Figure 1. Publication and citation metrics according to years

The articles on LSG have been cited a total of 20,339 ti-
mes, including self-citations, since 1998 (Table 1). Figure
2 shows that publications focusing on LSG are limited in
Africa, South Asia, and Middle Asia. The Web of Science
categorization indicates that surgery and endocrinology-
metabolism journals are the most specialized in LSG.
(77.4% and 9.44%, respectively), and they are also the
most cited journals on LSG (74% and 22.7%, respectively)
(Table 2).

Table 1. Publication and citation metrics according to top ten

countries

Countr Publication Citation n (%), h-index
y n (%) MeanzSD (min-max)

7159 (35.19)

USA 1440(33.73) 21.72+66.01 (0-1201) 150
1143 (5.61)

France  |334(7.82) 142642415 (0-212) 3
1232 (6.05)

Italy 280(6:55) | 50.47+52.02 (0-695) 38

. 956 (4.7)

Spain 238(5.57) 19.57+34.74 (0-313) 3
1485 (7.3)

TheUK 12090489 | 16 54432 80 (0-289) 3
1250 (6.14)

PRC 202(4.73) 9.82+24.62 (0-270) 23
1154 (5.67)

Germany 185 (4.33) 19.24+31.32 (0-260) 32
442 (2.17)

Turkey 176 (4.12) 42+17.3 (0-203) 10
908 (4.46)

Canada 156 (3.65) 16.9+43.3 (0-407) 50
304 (1.49)

Israel 146 (3.42) 14.5+25.7 (0-187) 23

USA: United States of America, UK: United Kingdom, PRC: People’s

Republic of China

SD: Standard deviation

Figure 2. Publication density of world countries on laparoscopic sleeve
gastrectomy (Black countries indicates no publication)

Most Active Journals: The top ten journals that focus on
LSG are all surgery journals. Obesity Surgery is the most
productive/active journal in all evaluation categories, as
shown in Table 3.

Most Active Authors: Nine of the ten most productive aut-
hors are surgeons, as shown in Table 4.
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Table 2. Publication and citation metrics of top ten category

according to Web of Science

Journal Category

Publication n (%)

Citation n (%),
Mean%SD (min-max)

Sciences

15085 (74),
surgery 3303(774) 17.4+42.68 (0-793)
Endocrinology 4633 (22.7),
Metabolism 403 (944) 16.83+39.91 (0-496)
Gastroenterology 2708 (13.2),
Hepatology 274 (641) 13.09+£24.07 (0-172)
- S 2667 (13),
Nutrition Dietetics 217 (5.08) 15.53+40.17 (0-496)
Medicine General 3684 (18),
Internal 203 (4.75) 23.07+£112.14 (0-1201)
. 136 (0.6),
Nursing 94 (2.2) 15143 (0-15)
Medicine Research 73017) 393 (1.9),
Experimental : 5.53+12.79 (0-98)
. 439 (2.1),
Pediatrics 490.1) 12.67+22.81(0-129)
Pharmacology 49 (1.1) 381(1.8),
Pharmacy ' 8.39+12.15 (0-63)
Multidisciplinary 48 (1.1) 740 (3.6),

16.48+63.51 (0-442)

SD: Standard deviation

Table 3. Publication and citation metrics of top ten journals

Most Active Organizations: The most active organizations
on the LSG topic are the Cleveland Clinic Foundation,
Assistance Publique Hospitaux Paris APHP, and Harvard
University. Seven of the fifteen most productive organi-
zations are health providers from the USA. Israel, England,
and France are also productive countries in this field
(Table 5).

Analysis of Correlation: The results presented in Table 6
demonstrate a direct relationship between the number
of publications and GDP. (r=0.370, p<0.05). The study also
found a weak positive correlation between publication
numbers and GDPpp and HDI (r=0.359, p>0.05; r=0.603,
p>0.05; respectively). Moreover, the research revealed
a weak negative correlation between publication num-
bers and obesity incidence of the countries (r= -0.151,
p>0.005).

Repeated publication and citation numbers in database
research due to duplicated subclass classifications are 444
and 10527, respectively.

Journal Publication n (%) Citation n (%), Mean£SD (min-max) h-index
Obesity Surgery 1372(32.1) 9771 (47.9), 20+50.37 (0-793) 72
Surgery for Obesity and Related Diseases 663 (15.5) 5538 (27.1), 15.3+29.9 (0-471) 47
Surgical Endoscopy and Other Interventional Techniques 248 (5.8) 3851 (18.8), 23.6+41.9 (0-416) 38
Bariatric Surgical Practice and Patient Care 83(1.9) 116 (0.56), 1.4+2.7 (0-15) 6
Journal of Laparoendoscopic Advanced Surgical Techniques 69 (1.6) 438 (2.14), 6.7+10 (0-44) 13
Annals of Surgery 50(1.1) 2801 (13.7),79.7+118.5 (0-539) 28
Journal of Gastrointestinal Surgery 45 (1) 730 (3.58), 17.4+28.1 (0-118) 15
Surgical Laparoscopy Endoscopy Percutaneous Techniques 44 (1) 425 (2.08), 10.8+15.9 (0-72) 11
American Surgeon 40 (0.9) 221 (1.08), 5.8+7.9 (0-28) 11
Videosurgery and Other Miniinvasive Techniques 40 (0.9) 238(1.16), 7.9£11.5 (0-61) 10
SD: Standard deviation

Acabadem Univ. Saghk Bilim. Derg. 2023; 14 (3): 345-352

348




Capkinoglu Emir et al.

Table 4. Publication and citation metrics of top ten authors

Author name | Publication n (%) | Citation n (%) mean+SD (min-max) | Nation | Institution Expertise | h-index
Schauer PR 75(1.75) 3250 (15.97) 59.37+179.8 (0-1201) USA Cleveland Clinical Foundation Surgery 25
Brethauer SA 64 (1.49) 2952 (14.51) 59.53+191.8 (0-1201) USA Cleveland Clinical Foundation Surgery 22
Lee W) 57 (1.33) 1107 (5.44) 28.84+42.36 (0-263) Taiwan | Min-Sheng General Hospital Surgery 22
Aminian A 55(1.28) 1765 (8.67) 39.95+135.79 (0-845) USAt Cleveland Clinical Foundation Surgery 16
Gagner M 46 (1.07) 1832 (9) 62.59+95.35 (0-501) Canada | University of Montreal Surgery 25
Seeley RJ 43 (1) 1059 (5.2) 40.93+75.17 (0-442) USAT University of Cincinnati Surgery 19
Szomstein S 41 (0.96) 1018 (5) 30.59+41.28 (0-168) USAT Cleveland Clinical Foundation Surgery 18
Regimbeau JM | 39 (0.91) 493 (2.42) 17+27.28 (0-154) France University of Picardie Jules Verne | Surgery 15
Rosenthal RJ 39 (0.91) 1426 (7.01) 47.05+85.6 (0-471) USA Cleveland Clinical Foundation Surgery 18
Le Roux CW 37 (0.86) 662 (3.25) 20.19+35 (0-184) Ireland | University College of Dublin Pathology | 14
USA: United States of America, SD: Standard deviation

Table 6. Publication numbers and gross domestic product/

human development index relation

Table 5. Publication and citation metrics of most productive 9 @ = S5 E
organizations = 3 2 8T | o _
c o -3 s * S <%
2 e & & = i -] cE
o Publication . 2| = 8z 8 = g £2 |2&
Organization n (%) Nation
§ (13434 37) 20544 | 62694 329064917 | 0924 | 36.2 28.8
CLEVELAND CLINIC FOUNDATION 172 (3.71%) | USA
w
Y1334
z 2778 | 41463 65129728 0.901 216 253
<<
ASSISTANCE PUBLIQUE HOPITAUX PARIS 121 2.61%) | FRANCE g (7.8)
APHP
E 280 2084 | 34483 60550075 0.880 | 19.9 26
HARVARD UNIVERSITY 108 (2.33%) | USA =] (6.5)
Z| 238
INSTITUT NATIONAL DE LA SANTE ET DE < 1419 | 30370 46736776 0.891 23.8 26.7
9 &l (55
LA RECHERCHE MEDICALE 90(1.94%) FRANCE il
o |29 2855 | 42943 67530172 0922 |27.8 273
UNIVERSITY OF CALIFORNIA SYSTEM 90 (1.94%) USA 5|49
g | 202 13608 | 9770 1433783686 | 0.752 | 6.2 239
CENTRO DE INVESTIGACION BIOMEDICA 82 (1.77%) SPAIN | @47
EN RED
>
Z | 185
SACKLER FACULTY OF MEDICINE 73 (1.57%) ISRAEL = @3) 3948 | 47603 83517045 0.936 223 263
w
(U]
TEL AVIV UNIVERSITY 73 (1.57%) ISRAEL
>
Y176
SAPIENZA UNIVERSITY ROME 72 (1.55%) | ITALY § @n |77 9370 82319724 1 0791 | 321 278
2
IMPERIAL COLLEGE LONDON 69 (1.49%) ENGLAND <
‘Z': 156 1713 46232 37411047 0.926 294 27.2
UNIVERSITY OF MICHIGAN 68 (1.46%) | USA < (3.6)
UNIVERSITY OF MICHIGAN SYSTEM 68 (1.46%) USA T | 146
= (3.4) 370 41715 8883800 0.903 26.1 26.3
UNIVERSITY OF LONDON 64 (1.38%) ENGLAND 2
*GDP: Gross domestic product, **GDPpp: Gross domestic product per
UNIVERSITY OF CINCINNATI 61(1.31%) USA capita,
*** HDI: Human development index
CORNELL UNIVERSITY 60 (1.29%) | USA USA: United States of America, UK: United Kingdom, PRC: People’s
- United P ] Republic of China
USA: United States of America BMI: Body mass index
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Discussion

Since the implementation of insurance coverage in the
late 2000s, the number of scientific articles related to LSG
has rapidly increased, particularly in the United States.
France, Italy, Spain, and the United Kingdom have also
shown high productivity in LSG research, following the
United States (11). This is not surprising given the large
amount of funding and the number of research centers
in the United States. However, it is noteworthy that de-
veloping countries such as China and Turkey have also
shown significant progress in this area. In 2019, Chinese
scientists launched an “Obesity Prevention Program” to
combat China’s upcoming obesity epidemic and rela-
ted chronic diseases (12). Similarly, in 2010, the Turkish
Ministry of Health introduced the “Fighting Obesity and
Control Program” to combat the obesity epidemic (13).
Although the growing awareness of developing countries
of this issue has drawn scientific attention, but it is still
evident that scientific publication activity on LSG is limi-
ted in Africa, South Asia, and the Middle East, as previous
studies have indicated (8, 14). This is most likely due to the
low socioeconomic status in these regions.

We believe that the increasing number of scientific artic-
les focusing on LSG is also directly related to the intro-
duction of long and mid-term national health programs
that recognize obesity as a severe life-threatening condi-
tion. Many European countries, including Turkey and the
People’s Republic of China, have developed programs to
raise awareness and fight obesity (15, 16). However, so-
ciety found it challenging to accept these programs. For
example, in the “Fighting Fat, Fighting Fit” campaign con-
ducted in Britain, only 30% of participants acknowledged
healthy lifestyle messages, and less than 1% adopted the
recommended behavioral changes by medical professio-
nals (15). Despite these unfavorable conditions, we beli-
eve that both the number of obesity-related campaigns
against obesity and scientific publications will gradually
increase. The literature suggests that raising general awa-
reness and knowledge about potential health risks is the
first step in preventing the spread of diseases such as obe-
sity (13, 17).

Based on a journal analysis, Obesity Surgery has been
identified as the most productive journal in LSG sin-
ce 1991, and it serves as the official publication of the
“International Federation for the Surgery of Obesity and
Metabolic Disorders.” The journal has consistently perfor-
med well in bibliometric studies, boasting a large num-
ber of publications and citations (8, 18). Obesity Surgery

provides a wide variety of contents,including original
research, clinical reports, guidelines, historical notes,
commentaries, letters to the editor, medicolegal issues,
meeting abstracts, technical innovations, new concepts,
reviews, scholarly presentations, and opinions on topics
related to the treatment options, comorbidities, and ove-
rall aspects of obesity.

P.R. Schauer is the most prolific author in the field of LSG,
with his study “Bariatric Surgery versus Intensive Medical
Therapy in Obese Patients with Diabetes” being the most
cited article per year since its publication in 2012 (Total ci-
tation: 1167, Citation per year: 145.8) (19). In this study, P.R.
Schauer et al. compared intensive medical therapy with
surgical treatment in improving glycemic control in 150
obese patients with type 2 diabetes. Surgical treatments
for morbid obesity were disregarded until the later half of
the 20th century, despite the fact that the problem has
long been considered within the realm of endocrinology.
While changes to bariatric procedures were reported from
the 1950s to the 1990s (20-22), Alan Wittgrove performed
the first laparoscopic gastric bypass surgery in 1994 (23).
Due to its low perioperative morbidity, maintained diges-
tive continuity, and easy conversion to other bariatric sur-
geries, LSG gained acceptance as a surgical technique for
morbid obesity treatment in the first decade of the 21st
century, (24).

The Gross Domestic Product (GDP) is a widely used indi-
cator for assesing a nation’s economic status. It is calcu-
lated by taking into account various factors such as con-
sumption, investment, and production, and represents
the total monetary value of goods and services produced
over a certain period. Several studies on the relationship
between GDP and obesity, as well as surgical interventi-
ons have been conducted. Cazzo et al. (25) found a direct
correlation between GDP and the number of bariatric
procedures performed. Norte et al. observed that adverse
economic conditions could lead to poor diet quality and
an increased risk of obesity, which was also supported by
the findings of Oddo et al. (26, 27). On the other hand,
the Human Development Index (HDI) was introduced to
emphasize that people’s well-being and capabilities ,rat-
her than only financial growth, should be the primary cri-
teria for evaluating a country’s progress. Gupta et al. (28)
revealed a significant correlation between HDI and obe-
sity rates, whereas Yach et al. (29) showed that developing
countries are experiencing rapid “obesogenic” changes.
However, no previous studies have examined the relati-
onship between socioeconomic parameters and publis-
hing productivity. The study found a positive correlation
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exists between the rate of articles published on LSG and
GDP, GDP per capita, and HDI. In a similar study, Gehanno
et al (30) found a significant relationship between publi-
cation productivity and HDI in childhood obesity. These
results suggest that higher socioeconomic levels may
lead to increased government funding for scientific rese-
arch and programs.

This is the first study to focus specifically on LSG articles
published in SCIE journals in English. This study is limited
to using the Web of Science database, which is widely re-
cognized as a reliable source of scientific papers. It should
be noted that our analysis included only articles written in
English, which may be considered a limitation. However,
because of the difficulties in accurately analyzing articles
in lesser-known languages, these were exclueded from
the study.

Conclusion

Morbid obesity and its associated comorbid diseases have
inflicted and will continue to afflict a large number of pe-
ople, for which surgical interventions are the only effecti-
ve treatment. Therefore, it is imperative to promote col-
laborations, multidisciplinary investigations, and the de-
velopment of novel scientific perspectives and treatment
strategies to address obesity on a global scale. Scientific
publications are a crucial weapon in the fight against the
obesity epidemic, and our study highlights the increase
in publication productivity regarding for LSG, a common
treatment method for morbid obesity, over the past 2
decades. This progress emphasizes the significance of
bibliometric analysis, which can facilitate research in fu-
ture studies. The study should stimulate developing and
underdeveloped nations, in particular, to publish scien-
tific studies on obesity, its comorbidities, and treatment
strategies.
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ABSTRACT

Purpose: The SARS-CoV-2 infection has triggered the COVID-19 pandemic with enormous public health and economic
consequences. The safety and efficacy of currently available COVID-19 vaccines have been demonstrated in few studies;
however, further information on specific high-risk groups like the elderly with comorbidities is needed. In this cross-
sectional study, we aimed to compare the adverse side effects of two different COVID-19 vaccines (RNA-based Pfizer/
BioNTech and inactivated CoronaViac) among the elderly with comorbidities.

Methods: We selected a total of 800 participants 65 years or older from Turkish Republic of Northern Cyprus who
received either one of the vaccines. We collected data on the possible side effects that have been previously attributed to
coronavirus vaccination via quantitative telephone interviews.

Results: We found that both CoronaVac and Pfizer/BioNTech were safe in adults over 65 years old, even with comorbidities.
The most common side effects were pain on the injection site and fatigue. Adverse effects, particularly allergic reactions,
were higher in Pfizer/BioNTech vaccinated group compared with the CoronaVac group.

Condlusion: In conclusion, both vaccines were well tolerated and safe among the elderly even with comorbidities, As this
specific group was largely excluded from the previous trials, we believe that this study may have a contributing impact on
vaccine acceptance and health policy decision-making.

Keywords: adverse effects, COVID-19, SARS-CoV-2, elderly, vaccination

ileri Yas Grubunda Uygulanan Pfizer/Biontech Ve Coronavac Asilaninin Yan Etkilerinin Karsilastinimasi

Amag: SARS-CoV-2'nin neden oldugu COVID-19 pandemisi tiim diinyada ¢ok biiyiik bir halk sadligi sorunu olmaya devam
etmektedir. Mevcut COVID-19 agilaninin spesifik gruplardaki giivenligi ve etkinligi ile ilgili ok az sayida calisma mevcuttur.
Ozellikle ileri yasta ve ek hastaligi olanlarda bu tiir calismalara ihtiyag vardir. Biz bu kesitsel calismada RNA bazli Pfizer/
BioNTech ile CoronaVac inaktif virus agilarnin ek hastaligi olan yash popiilasyondaki yan etkilerini karsilastirmay
amagladik.

Metodlar: Kuzey Kibris Tiirk Cumhuriyeti'nde asilanmig olan 65 yas iistii toplam 800 goniillii kisi calismamiza dahil edildi.
Telefon yoluyla katilimalara ulagildi ve COVID-19 agilarinin yol acabilecedi olasi yan etkiler agisindan sorgulandi.

Bulgular: Calismamizin sonuclarina gdre hem CoronaVac hem de Pfizer/BioNTech 65 yas istii kisilerde ek hastalik
varliginda bile giivenli oldugu gériildil. En sik gdriilen yan etkiler agt uygulanan bélgede agri ve halsizlik olarak raporlandi.
Yan etkilerden biri olan allerjik reaksiyonlar Pfizer/BioNTech grubunda CoronaVac grubuna gére daha yiiksek oranda
saptand.

Sonug: Sonug olarak yash ve kronik hastaligi olan kisilerde her iki aginin da tolere edildigi ve giivenli oldugu goriildii.
Spesifik bir grup iizerinde yapilmis bu calismanin sonuglari COVID-19 asilama programlarina ve gelistirilecek saglik
politikasina katkida bulunabilecegini diisiiniiyoruz.

Anahtar Kelimeler: ileri yas, yan etki, SARS-CoV-2, COVID-19, agilama
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Comparison of Adverse Effects of COVID-19 Vaccines Among Elderly

(SARS-CoV-2) infection triggered a coronavirus di-

sease (COVID-19) pandemic with an unpreceden-
ted burden to healthcare and the global economy (1).
Although containment strategies of isolation, quarantine,
and physical distancing have been effective in limiting the
spread of infection in the short term in many countries, the
absence of population immunity and the absence of an
effective treatment has left the global population suscep-
tible to continuing waves of the infection. Furthermore,
the initial expectations of wide population herd immunity
or probable less virulent virus variants have not been ma-
terialized. Therefore, global mass vaccination appears to
be the key to fighting against COVID -19 pandemic.

Severe acute respiratory syndrome coronavirus 2

Researchers worldwide have taken quick action in deve-
loping vaccines for COVID-19 with more than 198 vaccine
candidates in preclinical and clinical trials (2). Based on
the current literature, there is reasonable evidence that
COVID-19 vaccines may be the key to combating the pan-
demic; however, there have been concerns about vaccine
side effects. Public perception of vaccine effectiveness
and the possible side effects are leading challenges in ac-
cepting the vaccination (3). Data about the side effects of
vaccination in specific groups such as the elderly and tho-
se with comorbidities remains lacking (4-6). In addition,
the safety of different vaccines, such as mRNA-based and
inactivated vaccines, has not been compared previously.

Mass vaccination is the safest way to reach population-
based immunity (7). As the vaccines are administered to
millions of people in the upcoming months, more data
will become available to analyze the vaccine side effects
more accurately. As of January 2021, both mRNA-based
Pfizer/BioNTech and inactivated virus CoronaVac vaccines
are available for healthcare workers and the elderly in the
Turkish Republic of Northern Cyprus (TRNC). This study ai-
med to compare the adverse side effects of these vaccines
among the elderly with comorbidities.

MATERIAL AND METHODS

In this cross-sectional study, 800 elderly individuals,
65-year-old or older, who received Pfizer/BioNTech
or CoronaVac vaccines were invited to participate.
Individuals were identified from the Ministry of Health of
the Turkish Republic of Northern Cyprus vaccine registry.
In addition to demographic information and comorbi-
dities, the questionnaire was designed to inquire about
the self-identified common side effects, such as fever,
chills, pain at the injection site, swelling and redness,

lymphadenopathy, fatigue, headaches, muscle and joint
pain, diarrhea, nausea, and vomiting, that have been pre-
viously attributed to coronavirus vaccinations.

The Study Sample and Data Collection

Using WinPepi statistical calculator (ver. 11.65; http://
www.brixtonhealth.com), we estimated the minimum
sample size with the expected prevalence of 10% for side
effects and the confidence interval of 95%. With the 10%
loss to follow-up, the minimum estimated sample size
was 396 for each vaccine group. Accordingly, we deci-
ded to include a total of 800 consenting participants (400
mMRNA +400 inactive vaccine groups) for the study. We
called eligible participants by phone and collected their
informed consent before requesting their response to the
questionnaire.

Statistical Analyses

Statistical analyses were performed on IBM SPSS, ver. 20.0
(Chicago, IL, USA). The categorical variables were expres-
sed as counts (percentages), and the continuous variables
were expressed as median, mean * 2 standard deviation
(SD). Comparisons of categorical variables between the
groups were performed using Yates's corrected chi-square
test and the continuous variables were compared using
student-t test. A two-sided p-value of 0.05 was considered
as the cut-off value for statistical significance.

RESULTS

Of the 800 participants, 423 (52.9%) were female, and 377
(47.1%) were male. The mean age of the CoronaVac group
was significantly higher than the Pfizer/BioNTech group
(71.7 £ 6.1 years vs 70.85 + 5.5 years; p=0.002). There were
398 patients (49.8%) with at least one comorbidity in the
general study population. Of these, 208 (52.3%) were in
the CoronaVac group, and 190 (47.7%) were in the Pfizer/
BioNTech group. There was no statistically significant dif-
ference between the groups in terms of presence of a co-
morbidity. Chronic heart diseases (37.0%), diabetes mel-
litus (16.0%), and chronic lung diseases (9.0%) were the
most common comorbidities. The demographic characte-
ristics of participants were presented in Table 1.

The prevalence of chronic heart disease in women was
higher than in men (40.4% vs. 33.2%, p=0.03); frequencies
of other comorbidities were similar between male and fe-
male participants.
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Table 1: Demographic characteristics of the individuals

according to vaccine groups

CoronaVac i
=400 BioNTech P
- n=400

Age, years (mean +
standart deviation) 71.7 £6.1 70.85+5.5 0.002
Sex (%)
Woman (n=423) 57.5 48.2

0.009
Male (n=377) 425 51.8
Presence of at least one comorbidity (%)
No 48 52.5

0.203
Yes 52 47.5
Comorbidities (%)
Chronic heart
diseases (n=296) 41.2 328 0.013
Chronic lung diseases
(n=72) 9.0 9.0 1
Chronic liver diseases 05 10 04
(n=6)
Chronic kidney
diseases (n=24) 28 33 0.7
Diabetes mellitus
(n=128) 17.5 14.5 0.2
Rheumatic diseases
(n=10) 0.8 1.8 0.2
Cancer (n=22) 2.2 3.2 0.4

Side Effects

The most common side effect for both vaccine groups
was pain on the injection site. All side effects except he-
adache were lower after the second dose of the vaccine
(Figure 1). The incidence of side effects of swelling and
redness (5.1% vs. 0.63%; p<0.001), chills (1.13% vs. 0.25%;
p=0.034), allergic reaction (3.38% vs. 0.75; p<0.001), and
fatigue (12.0% vs. 6.63; p<0.001) was higher after the
first dose compared to the second dose. Only one reci-
pient of the Pfizer/BioNTech vaccine complained of post-
vaccination axillary lymphadenopathy. There was no sta-
tistical difference in side effects after the first and second
doses of vaccination between the sex groups.

Frequency of side effects after first and second doses of vaccine
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Figure 1: Frequency of side effects after first and second doses of vaccine
in the general population

After the first dose, pain on the injection site (23.3% vs.
19.2%, p=0.007), and fever (3.0 % vs. 1%, p=0.043) were
significantly higher in those who received Pfizer/BioNTech
vaccine (Figure 2). After the second dose, pain on the in-
jection site (27.3% vs. 17.8%, p=0.001) and fatigue (8.5%
vs. 4.8%, p=0.03) were significantly higher in the same
group (Figure 3).

When we re-examined the study population as < 70 years
(n=384, 48%), and >70 years of age (n=416, 52%), where
sex and vaccine distributions were similar, we observed
other differences. Pain on the injection site (p=0.014),
was higher after the first (27.1% vs 19.7%, p=0.014) and
the second dose (28.4% vs 17.1%, p=0.000) of vaccination
among the <70 age group. Fatigue was also higher in the
same age group (8.6% vs 4.8%, p=0.03). However, swelling
and redness (2.6% vs 7.5%, p=0.002) were significantly
higher in the >70 age group (Figure 4).

Comparison of side effects after the first dose among the groups
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Figure 2: Comparison of side effects after the first dose among the
Pfizer/BioNTech and Coronovac groups

Aabadem Univ. Saglik Bilim. Derg. 2023; 14 (3): 353-359

355



Comparison of Adverse Effects of COVID-19 Vaccines Among Elderly
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Figure 3: Comparison of side effects after the second dose among the
groups Pfizer/BioNTech and Coronovac groups
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Figure 4: Comparison of side effects after 1t and 2" dose of vaccination
among the study populations < 70 and >70 years of age

The pain on the injection site (p=0.002), swelling and
redness (p=0.001), fever (p=0.04), and allergic reaction
(p=0.000) after first dose of vaccination were higher in pa-
tients with any comorbidity. The pain on the injection site
(p=0.009) were also high in these patients after second
dose of vaccination . Side effects after the 1*tand 2™ dose
vaccine according to the presence of at least one comorbi-
dity were shown in Figure 5. Some of the post-vaccination
side effects demonstrated significant differences by the
distribution of comorbidities such as chronic heart and
liver diseases, diabetes mellitus, and cancer. Side effects
after both the first and the second dose vaccines based on
the distribution of comorbidities were presented in Table
2. While sex and age distribution did not pose a risk, the
type of vaccine and presence of some comorbidities were
found to be related to allergic reactions. Allergic reactions
were significantly higher in Pfizer/BioNTech group com-
pared to the CoronaVac group (p=0.000). The frequency
of allergic reactions after the first dose in patients with
chronic kidney disease was found to be significantly hig-
her than those without chronic kidney disease (29.2% vs.
2.6%; p = 0.000). Although the frequency of allergic reac-
tions after the second vaccine doses was lower than the
first vaccine doses, allergic reactions were higher in pati-
ents with chronic kidney disease than those without chro-
nic kidney disease (4.2% vs. 0.6%; p = 0.049). However, the
frequency of allergic reactions after the second vaccinati-
on was higher in patients with malignancy compared to
those without it (4.5% vs 0.6%; p = 0.04).
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Figure 5: Comparison of side effects after 1*t and 2" dose of vaccination
among the patients with and without any comorbidity
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Table 2: Comparison of vaccine-related side effects in the distribution of comorbidities

After the first dose After the second dose
Vaccine-related side Pain on the Pain on the
effects injection Fever injection Fever after
site P (n=16) P site P (n=12) P
(n=186) (n=180)
Chronic Heart -) 94 (18.7%) 5(1%) 101 (20.1%) 5(1%)
Diseases (n=296) | (+) | 92(31.1%) | 9900 11 3.7%) 0.008 1 79 (26.79%) 0.03 7 (2.4%) 01
Chronic Lung () 167 (22.9%) 15 (2.1%) 165 (22.7%) 8 (1.1%)
Diseases (n=72) (+) 19 (26.4%) 0.1 1(1.4%) 0.7 15 (20.8%) 0.7 4 (5.6%) 0.003
Chronic liver (-) 186 (23.4%) 13 (1.6%) 179 (22.6%) 12 (1.5%)
disease (n=6) ) 0 (0%) 02 3 (50%) 0.000 1(16.7%) 0.7 0 (0%) 08
Chronic kidney () 181 (23.4%) 08 16 (2.1%) 05 171 (22.2%) 0.07 12 (1.6%) 05
disease (n=24) (+) 5(20.8%) ’ 0 (0%) ’ 9 (37.5%) ' 0 (%) i
_ -) 151 (22.5%) 15 (2.2%) 140 (20.9%) 11 (1.6%)
L=z (+) 35 (27.3%) 0.2 1(0.8%) 03 40 (31.2%) 0.01 1 (0.8%) 05
Rheumatic (-) 184 (23.3%) 08 16 (2%) 07 177 (22.4%) 06 12 (1.5%) 07
diseases (n=10) (+) 2 (20%) ’ 0 (0%) ’ 3 (30%) ’ 0 (0%) '
_ (-) 182 (23.4%) 6 (2.1%) 171 (22%) 12 (1.5%)
Cancer (n=22) ) 4(18.2%) 0.6 0 (0%) 0.5 9 (40.9%) 0.04 0(0%) 0.6
DM : Diabetes Mellitus
(-) : absent (+) : Present

DISCUSSION

In this study, we found that two doses of both CoronaVac
and Pfizer/BioNTech vaccines had mild and similar adver-
se effects which were tolerated in adults over 65 years
and older, even with certain comorbidities. The most
common side effects of both vaccines were pain on the
injection site and fatigue. While there was no significant
difference between the male and female participants, age
distribution, presence of comorbidities, and the type of
vaccination was related to some adverse effects. The inci-
dence of adverse side effects, especially allergic reactions,
in the Pfizer/BioNTech group was higher than that of the
CoronaVac group.

COVID-19 vaccines are among the most remarkable ac-
hievements in modern medical history. The vaccine gave
real hope for ending the fight against the COVID-19 pan-
demic. The FDA has authorized the mRNA-based Pfizer/
BioNTech vaccines on December 11, 2020 (7); an inacti-
vated virus vaccine CoronaVac was approved for emer-
gency use in China and phase three clinical trials that are
ongoing in Brazil, Turkey, and Indonesia (2). Both vaccines
were available in TRNC in mid-January. Healthcare profes-
sionals and individuals = 65 years old were the first to be
vaccinated. We aimed to evaluate and compare the side
effects of these vaccines, especially in the presence of age
and age-related comorbidities.

Previous clinical data showed that vaccine-induced im-
mune responses and side effects were different by age
groups and sex (8-10). It has been reported that both an-
tibody response and also side effects after vaccination are
higher in women (9, 10). In this study, the mean age and
the presence of comorbidities other than chronic heart
disease were similar in both sexes. Unlike the previous
literature, there was no statistically significant difference
between the male and female participants in terms of
side effects after both the first and the second vaccination
doses. Since we included only the elderly population, we
also wanted to evaluate the effect of age categories on
side effects. We observed that pain on the injection site
and fatigue were higher in the <70 age group. However,
swelling and redness were significantly higher in the >70
age group.

Both CoronaVac and Pfizer/BioNTech vaccines were tole-
rated by elderly patients with comorbidities. No severe, li-
fe-threatening side effects were observed. The most com-
mon side effects for both vaccines were local reactions
such as pain on injection site, and fatigue which were simi-
lar to the previous study of another inactivated COVID-19
vaccine from Sinopharm (Beijing China) (11). The inciden-
ce of adverse reactions in the Pfizer/BioNTech group was
significantly higher compared to the CoronaVac group.
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Allergic reactions, which have a broad spectrum from lo-
cal reactions to anaphylaxis, are among the most serious
side effects of the vaccines(12). Clinical signs of allergic re-
actions linked to antigen, animal proteins, preservatives,
stabilizers, egg proteins, gelatin, and other additives tend
to be more severe in the elderly. The Pfizer/BioNTech vac-
cine is an mRNA-based vaccine, which was produced with
new technology; the mRNA is surrounded by lipid nano-
particles to allow it to be delivered to cells. These lipid
nanoparticles and additive polyethylene glycol are sus-
pected to be responsible for allergic reactions; however,
The anaphylactic reaction to the mRNA-based vaccine is
extremely rare (12). It is recommended to inform patients
about the possible allergic reactions before vaccination
with Pfizer/BioNTech and to administer for those with a
history of anaphylaxis or serious allergic reactions with
necessary clinical precautions (12). There were no repor-
ted serious allergic side effects with the inactivated vac-
cine (13). Although there is no previous study comparing
Pfizer/BioNTech and CoronaVac in terms of side effects
and allergic reactions, as we observed, the data in the lite-
rature suggests that the risk of allergic reactions is likely to
be higher with Pfizer/BioNTech (12, 13).

The fear of side effects, particularly among the elderly
and patients with comorbidities and prior history of al-
lergic reactions, may lead to unnecessary vaccine hesi-
tancy. As older age people and people with comorbidities
were largely excluded from the previous vaccine trials,
the efficacy of vaccines and possible side effects in this
population has not been fully assessed. For the first time,
this study demonstrates a significant association betwe-
en preexisting comorbidities and a higher incidence of
self-reported, non-life-threatening, side effects after two
types of vaccinations. From this aspect, people over 65 ye-
ars old with comorbidities are no different from healthy
and younger participants who reported similar incidences
of adverse reactions in previous studies (2, 7). We believe
that the findings of our study will contribute to the selecti-
on of appropriate vaccines and evidence-informed health
policy decision-making (7, 14).

The main strength of our study was the study population
of people 65 years or older, with preexisting diseases. To
our knowledge, this is the first study to examine and com-
pare the adverse side effects from Pfizer/BioNTech and
CoronaVac vaccines in this specific group. Given that ol-
der people may have reported side effects less frequently,
potential selection bias due to the specific age bracket of
the participants is the main limitation of the study.

In conclusion, both CoronaVac and Pfizer/BioNTech vacci-
nes were safe in the elderly, even with comorbidities. The
most common side effects of both vaccines were pain on
the injection site and fatigue. There was no significant dif-
ference in side effects between the male and female par-
ticipants. Although the age distribution, presence of co-
morbidities, and the type of vaccine were related to some
adverse effects, all of them were mild to moderate local
reactions. The side effects, especially allergic reactions,
were more frequent in Pfizer/BioNTech group compared
to the CoronaVac group.
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Pediatricians’ Approach to Eye
Diseases in Balikesir province,Turkey
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'Balikesir University, Faculty
of Medicine, Department of ABSTRACT

Ophthalmology, Balkesir, Turkey Objectives: Evaluate the approaches of pediatricians and their assistants who work in Balikesir province, Turkey to eye

*Balikesir University, Faculty of diseases and their applications in this field.
Medicine, Department of Pediatric

Health and Diseases, Baltkesir, Turkey Materials and Methods: 39 pediatricians and 9 specialty students were working in Balikesir, and its districts were

reached. The data were collected using a 21-question questionnaire. SPSS 21.0 program was used to evaluate the data.

Results: 39 specialists and 9 physician assistants completed the questionnaires and participated in our study. 68.8% of
respondents know the Briickner test. 33.3% apply the Briickner test, 45.8% no, 4.2% frequently, and 16.7% rarely. Direct
ophthalmoscope examination on pediatric patients was not performed by 62.5% and when needed in 33.3%. 16.7%
of doctors considered that the internship training on eye diseases received at the Faculty of Medicine was sufficient, no
37.5%, and 45.8% partially. When the physicians who answered no or partially were asked about the reason for this, the
most common reason was that they had less opportunity to practice during the internship (87.5%).

Conclusions: Evaluating eye health is part of routine health checks in newborns and childhood shared by pediatricians.
Therefore, it is necessary to ensure that pediatricians have sufficient equipment and knowledge about the basic screening

tests.
Hiimeyra YILDIRIM CAN Keywords: Pediatricians, survey, eye diseases
Selcuk YAZICI
Balikesir ilindeki Cocuk Hekimlerinin Goz Hastaliklarina Yaklagimi
0ZET
Amag: Balikesir ilinde calisan cocuk hekimi ve asistanlaninin gdz hastaliklarina yaklasimlarini ve bu alandaki
uygulamalarini degerlendirmek amaglanmistir.
Gereg ve Yontem: Balikesir ili ve ilcelerinde calisan 39 cocuk hastaliklari uzmani ve 9 uzmanlik 6grencisine ulasildi.
Veriler hekimlerin kendilerinin doldurdugu 21 soruluk anket formu ile toplandi. Verilerin degerlendirilmesinde SPSS 21.0
programi kullanild.
Bulgular: Calismamiza 39 uzman ve 9 asistan hekim anketleri doldurarak katildi. Briickner testini biliyor musunuz
sorusuna 33 hekim evet (%68,8) 15i hayir (%31,2) yanitini vermistir. Briickner testi uyguluyor musunuz sorusuna ise, 16
hekim evet (%33,3), 22si hayir (%45,8), 2'si siklikla (%4,2), 8 nadir (%716,7) olarak uyguladigini belirtti. Cocuk hastalara
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Department of Ophthalmology, Balikesir, Turkey musunuz? sorusuna 8 hekim (%16,7) evet, 18 hayir yanitini verirken 22'si kismen yanitini vermistir. Tip Fakiiltesindeki
Phone: +905305244841 g0z hastaliklar staj egitimi yeterli mi sorusuna sadece 8 hekim (%716,7) evet yanitini vermis, hayir ya da kismen diye

cevaplayan hekimlere bunun nedeni soruldugunda ise en sik neden olarak staj siiresince pratik yapma imkaninin az olmasi

E-mail: balikesirhumeyra@gmail.com (987,5) gosterilmistir

Sonug: Yeni dogan ve cocukluk déneminde rutin saglik kontrollerinin bir parcasi olan gdz sagligini degerlendirmek ocuk
hekimlerinin de sorumlulugundadir. Bu nedenle ¢ocuk hekimlerinin gdz saghgini degerlendirmede kullanilan temel
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Pediatricians’ Approach to Eye Diseases

childhood are important to prevent lifelong visual

problems. Examination of the visual system begins
in the newborn period, and all routine checks of the infant
also include an assessment of eye health (1). Pediatricians
are the first doctors to perform a newborn examination
after childbirth, and it is critically important for the he-
alth of the newborn that they notice and direct the eye
pathologies during this period. To have a healthy visual
system, a visual stimulus is needed beginning from birth.
Receiving sufficient visual stimuli in the first years of life is
necessary for the maturation of the visual system and he-
althy vision. The sense of sight is of critical importance in
the development of the child (2). A healthy sense of vision
enables the child to relate to the social environment, and
notice and evaluate the education and training opportu-
nities around him/her.

Early detection and treatment of ocular diseases in

The American Academy of Pediatrics recommends exter-
nal inspection of the eyes and adnexa, vision examina-
tion, the red reflex test, pupil examination, and evaluation
of eye movements for the eye health of infants according
to the developmental stage from birth in the routine ex-
aminations of pediatricians. In this way, it may be possible
to detect and treat diseases that may cause serious vision
loss such as congenital cataracts, congenital glaucoma,
retinoblastoma, and strabismus that may be encountered
in early childhood at an early stage (3,4).

The red reflex test is a basic eye screening test that can
also be applied by pediatricians and family doctors and is
accepted by the American Academy of Pediatrics as part
of the newborn, infancy, and childhood physical exam-
ination. The red reflex test is vital for the early detection
of some diseases that may be vision- and life-threatening
such as cataracts, glaucoma, retinoblastoma, retinal prob-
lems, eye signs of systemic diseases, and high refractive
defects (1). It is applied by evaluating the light reflected
from the ocular media at a certain distance with the help
of a direct ophthalmoscope.

The study aims to evaluate the approaches of pediatricians
who follow up on infant and child patients from the new-
born period to children’s eye health using a questionnaire.

Materials and Methods

The study was conducted in Balikesir as a cross-sectional
survey between October - November 2020. It was aimed
to reach 62 pediatricians who are actively working in
Balikesir province and districts. However, 14 physicians

could not be reached and 39 specialist pediatricians
and 9 research assistants (specialist students) from the
Department of Pediatrics at Balikesir University’s Faculty
of Medicine participated in the study. Participation in
the study was based entirely on volunteerism. During
the data collection period, after the participants read the
voluntary participation form and agreed to participate in
the study, the questionnaires were applied by face-to-face
interview. In addition, questionnaires were sent to 2 phy-
sicians via e-mail.

The completed questionnaires were evaluated for the
study. Approval was received from the Balikesir University
Faculty of Medicine Clinical Research Ethics Committee
(dated 19.08.2020 and numbered 2020/117) for the ques-
tionnaire study. In the creation of the questions in the
questionnaire form, recommendations of The American
Academy of Pediatrics for pediatricians and family physi-
cians were used as a base, and some examples of ques-
tions from the study conducted by Can and Erbaydar in
2009 were also used (1,5). Since the majority of the physi-
cians participating in our questionnaire were working at
the 2nd level and as self-employed, no questions about
retinopathy of prematurity were added to the questions
in the questionnaire.

The data were analyzed using the IBM SPSS statistical
program (Version 25). Descriptive (numerical) data were
expressed as Mean+-Standard Deviation (Mean+-SD).
Categorical data were expressed as frequency and per-
centage (%).

Findings

39 specialists (81.3%) and 9 research assistants (special-
ty students) (18.8%) participated in our study by filling
out the questionnaires. The physicians’ working time as
pediatricians ranged from 0.3 years to 41. 24 physicians
were working at the 2nd level (50%), 13 physicians were
working in the private sector (27.1%) and 11 physicians
were working at the 3rd level (22.9%). Some examples of
questionnaire questions are given in Table 1. When asked
about the number of pediatric patients presenting with
eye complaints in a month, it was seen that there were 32
physicians (66.7%) with 10 or fewer patients, 7 physicians
(14.6%) with 11-20 patients, 6 physicians (12.5%) with
21-30 patients, 1 physician (21.1%) with 31-40 patients, 2
physicians (4.2%) with 41 and above patients per physi-
cian. 68.8% knew the Briickner test. But 45.8% do not ap-
ply the Briickner test, 33.3% apply it, only 4.2% frequently,
and 16.7% rarely. Direct ophthalmoscope examination on
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pediatric patients was not performed by 62.5% and when
needed in 33.3%. Data on the approach to eye scanning
test are given in Table 2. 37.5% knew how to apply the
Hirshberg test, but only 2.1% applied the Hirshberg test.
The age periods doctors recommended an ophthalmol-
ogist examination for children were 75% for 0-3 months,
16.7% for 1-year-old, 12.5% for 3-year-old, and 10.4%
for 6-year-old (more than one choice was possible). The
child’s vision was examined by 31.3%, rarely 37.5% and
not by 29.2%. Strabismus examination was performed
by 37.5% of doctors, only when needed in 35.4% and not
in 27.1%. Data on the approach to children presenting
with eye complaints are given in Table 3. 19 physicians
(39.6%) stated that they gave massage + antibiotic drops
to patients with lacrimation complaints, and 3 physicians
(6.3%) did not answer this question.

Table 1. Examples from questionnaire questions

How many years have you been working as a pediatrician?

How many children are admitted to the health institution where you
work due to eye complaints in a month?

Do you apply the Briickner test? n %

Yes 16 | 333
No 22 | 458
Frequently 2 4.2
Rarely 8 16.7
Total 48 | 100
Do you perform direct ophthalmoscope examination? n %

Yes 2 4.2
No 30 | 625
When needed 16 | 333
Total 48 | 100
Do you know the Hirsberg test? n %

Yes 18 | 375
No 30 | 625
Total 48 | 100

Table 3. Approach to children with eye problems

Do you know how to apply the red reflex test (Briickner) to pediatric Do you examine pediatric patients for strabismus? n &
patients (0-2 years old)? Yes 18 | 375
Do you apply a red reflex test to children 0-2 years old? No 13 | 271
Do you know how to apply the Hirshberg test (lantern) to pediatric | apply when needed 17 | 354
patients?
Do you conduct fundus examination with an ophthalmoscope Total 48 [ 100
directly on pediatric patients? Do you have a patient under the age of one, who has " %
Do you apply the Hirshberg test (lantern test) to pediatric patients? been complaining of lacrimation since birth?
Do you examine pediatric patients for strabismus? Yes 43 | 89.6
Do you have a patient under the age of one, who has been No 5 10.1
complaining of lacrimation since birth?
- If yes, what is your approach? n %
If yes, what is your approach?
Referri 4 .
How do you evaluate vision problems in children with whom you cermng 83
have detected developmental retardation? Massage 22 | 458
In which period do you recommend an ophthalmologist examination Massage-+Antibiotics 19 | 396
for children who have no/unreported eye complaints?
th i q - he child’s visi How do you assess the problem of vision in children n o
there are no complaints, do you examine the child’s vision with G eveepmaniz Al s o
problems?
How often do you need to consult an ophthalmologist for pediatric | treat them myself 3 63
patients? Referral to the ophthalmologist 42 | 874
What are the si.tuations when you feel the need to consult an Massage-+Antibiotics 3 63
ophthalmologist?
*What are the conditions that you refer to the o
. n %
ophthalmologist?
Vision problems 42 | 875
R Strabismus 29 | 60.4
Table 2. Approach to eye scanning tests
Do you know the Briickner test? n % Infantilism 29 [ 604
Yes 33 | 688 Headache 15 | 313
No 15 | 313 Other 1 229
Total 48 100 *(more than 1 option is selected)
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Ophthalmologists are consulted most often due to vision
problems (87.5%). The evaluations of the physicians about
the ophthalmology internship training received at the
Faculty of Medicine and the approaches to eye diseases
are given in Table 4. 16.7% considered that the internship
training in ophthalmology at the Faculty of Medicine was
sufficient, and when the physicians who answered no or
partially were asked about the reason for this, the most
common reason was the low opportunity to practice
during the internship (87.5%). The most common rec-
ommendation to overcome the lack of training in eye ex-
amination of pediatric patients is practical training, with
a rate of 56%. Only 6 physicians (12.5%) were trained for
pediatric eye diseases as assistants.

Table 4. Training and Approach to Eye Diseases

Is the eye internship in medical training sufficient? n %
Yes 8 16.7
No 18 375
Partially 22 45.8
Total 48 100
*If your answer is no, what are the reasons? n %
The short duration of the internship 13 325
Insufficient theoretical training 2 5
Limited opportunity to practice in the internship 35 87.5
Total 48 100
Have you received any training for children’s eye n %
diseases as an assistant?

Yes 6 125
No 42 | 875
Total 48 100
*What kind of approach is appropriate for the lack of n %
an eye examination in children?

Theoretical training 14 29.2
Practical training 27 56.5
Distance training 6 12.5
Congresses 8 16.7
Other 6 12.5
Total 48 100

*(more than 1 option is selected)

Discussion

The red reflex test is an eye screening test used in infancy
and early childhood and is an obligatory part of the new-
born examination and is used to detect many pathologies,

including cataract, corneal opacity, retinoblastoma, and
retinal detachment that may be involved in the visual axis
(1). The American Academy of Pediatrics recommends the
red reflex test in the examination of children aged 0-6
months, 1 year, 3 years, and 6 years. The test is performed
with the help of an ophthalmoscope in a dim environ-
ment. The ophthalmoscope focuses on the child’s pupil at
about 45-90 cm. The color, intensity, and transparency of
the light reflected from both eyes are evaluated (1).

The American Academy of Pediatrics recommends that
all newborns undergo a red reflex test by pediatricians
or other primary-level physicians. For the reflectance re-
ceived from both eyes to be considered normal, it must be
bright, symmetrical, of equal density, and should contain
no spots and opacity. In case abnormal red reflex detec-
tion, it recommends that the baby be directed to a pediat-
ric ophthalmologist (1-4).

Regardless of the the red reflex test result, if the baby or
child has a positive family history of retinoblastoma, stra-
bismus, congenital cataract, or congenital glaucoma, they
should be directed to an ophthalmologist for a detailed
eye examination.

To reduce or prevent permanent vision loss caused by
congenital cataracts, it is important to detect it as early
as possible and operate within the first 6 weeks (6). In
this way, irreversible amblyopia associated with congen-
ital cataracts can be prevented with timely diagnosis and
appropriate closure treatment after surgery. In the study
of Yazgan et al., a double-sided congenital cataract was
detected in 2 infants and retinoblastoma in one infant
during the examination of 2718 newborns with a red re-
flex test by pediatricians (7).

Eye scanning with a red reflex is performed by more than
90% in maternity and pediatric clinics in Sweden, and a
significant increase in the early detection of congenital
cataracts by 50% versus 64% was found compared to the
period when it was not performed. Again, in a study in
which two Northern European countries are compared,
the detection rate of congenital cataracts at an early
stage in Sweden, where the red reflex test is routinely per-
formed, was found to be higher than in Denmark, where
the test was not performed (8,9).

In a study conducted by Ozkurt et al. on eye screening
tests for family doctors in and around Diyarbakir, 52% of
the participants stated that they performed the red reflex
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test, 36% knew about the test but had not performed it,
and 12% never heard of the red reflex test. In our study,
31.3% of pediatricians stated that they did not know
about the red reflex test, while 68.8% said that they did.
The rate of physicians who routinely perform the red re-
flex test is 33.3% (10).

As part of the National Vision Program launched by the
Ministry of Health in 2015, eye screening is performed by
family doctors from 0-3 months. Thanks to this program,
it is aimed to discover the diseases that will cause vision
loss in early childhood early and prevent vision loss (11).

In the eye scan conducted by Toygar et al. on 3568
6-14-year-old primary school students in Istanbul, it was
found that 41.2% of cases developing amblyopia were de-
tected during the scan (12).

The Hirshberg test (light reflection test from the cornea)
is used to assess the parallelism of the eyes. A light source
is held at 50 cm from the child so that the light is in the
center of both eyes. It can be used for screening purpos-
es in strabismus examination (13). 37% of the physicians
participating in our study stated that they knew about the
Hirshberg test, but one of them stated that s/he applied it
routinely, while 13 physicians (27.1) stated that they ap-
plied it when needed.

Although the eye examination is part of the general
health examination, the rate of physicians who routinely
examine vision problems is 31.3%.

In the study in which Regassa et al. evaluated the knowl-
edge and approaches of pediatricians to children’s eye
diseases, 86.1% of the participants performed an eye ex-
amination, while the rate of its application at each visit
was 36.7% (14).

In the questionnaire study conducted by Biten et al. on
family physician assistants in Ankara, only 12.8% of the
participants think that the eye diseases training given in
the medical faculty is sufficient. In comparision, 54.1% do
not find it sufficient. 75.4% of those who think that the
eye diseases internship given in the medical faculty is not
sufficient to think that the most common reason for this
is the lack of practice opportunities (15). Similarly, in our
study, 37.5% of the physicians think that the internship
training in eye diseases is insufficient, 45.8% think that it
is partially sufficient, and the most important reason for
this is the lack of practice opportunities (87.5%). In the

studies of Can and Erbaydar for family physicians in Van,
it was observed that physicians mostly referred to general
medicine books (83.3%) and specialist physician friends
(37.9%) as the information source about eye diseases (5).

Pediatricians having sufficient knowledge and skills about

the application of basic screening tests will also increase
the applicability of the tests (14). During the internship
period of the faculty of medicine and then during the spe-
cialty training, it is necessary to organize training that is
predominantly about practical applications. As part of the
National Vision Program, carrying out practices such as
training provided to family doctors abroad on eye screen-
ing tests for pediatricians will increase awareness about
this issue. Due to the simple and easy applicability of the
red reflex test, and its high sensitivity, it should be part of
the newborn examination and included in the pediatric
specialty training (16,17).

Since pediatricians are the first physicians to encounter
newborns, our study aimed to identify the missing ap-
proaches and provide recommendations on this issue.

Limitations of the Study

Although questionnaire questions about follow-ups for
Premature retinopathy of vision (ROP) were not included
because it also includes self-employed physicians, ROP
follow-up is also within the responsibility of pediatricians,
and the lack of questions about it is one of the missing as-
pects of the study. Other limited aspects of our study are
that since it only covers the province of Balikesir, it does
not reflect all the pediatricians in our country and their
evaluations. Since it is a questionnaire study, it only covers
the opinions and statements of the participants.

Conclusion

The ability of pediatricians to perform screening tests for
the eye health of infants during the newborn period is
significant for the early detection of eye pathologies that
may affect the child’s entire life. Therefore, pediatricians
should be adequately equipped with screening tests crit-
ical for evaluating newborn eye health. It is important
to include the regulations for providing the necessary
knowledge and skills to physicians for these basic screen-
ing tests in the training program, both in the eye health
internship training program at the faculty of medicine
and in the child health specialty training.

Aabadem Univ. Saglik Bilim. Derg. 2023; 14 (3): 360-365

364



Pediatricians’ Approach to Eye Diseases

Declarations

Ethical Approval

This study was conducted in accordance with the princi-
ples of the Declaration of Helsinki and was approved by
the Balikesir Faculty of Medicine Ethics. (date: august 19,
2020; n0:2020/117)

Author Contribution

Himeyra Yildinm: Conceptualization, data curation, proj-
ect administration, formal analysis, writing - original draft,
writing - review and editing.

Selcuk Yazici: Data curation, project administration, formal
analysis, writing — review and editing

Conflict of Interest/Competing Interests
The authors declare that they have no conflict of interest

Availability of Data and Material
The dataset of this study are available from the corre-
sponding author on reasonable request

Funding

The authors received no funding for the research, author-
ship and/or publication of this article from any govern-
ment or private institution.

References

1. American Academy of Pediatrics; Section on
Ophthalmology;American Association for Pediatric Ophthalmology
and Strabismus; American Academy of Ophthalmology; American
Association of Certified Orthoptists. Red reflex examination in
neonates, infants, and children.Pediatrics2008; 122: 1401-4

2. Bremond-Gignac D, Copin H, Lapillonne A, Milazzo S;European
Network of Study and Research in Eye Development. Visual
developmentininfants: physiological and pathological mechanisms.
Current Opin Ophthalmol .2011.Apr;22Supp:S1-8.

3. Committee on practice and ambulatory medicine; section on
ophthalmology; American association of certified orthoptists;
American association for pediatric ophthalmology andstrabismus;
American Academy of ophthalmology. Visual System Assessment
in Infants,Children, and Young Adults by Pediatricians. Pediatrics.
2016;137:1-3.

4. Balmer A, Munier F. Differential diagnosis of leukocoria and
strabismus, first presenting signs of retinoblastoma. Clin Ophthalmol
2007; 1:431-43

5. Can Yidinm H, Erbaydar T. Vanda birinci basamakta calisan
hekimlerin gbz hastaliklarina yaklasimi ve uygulamalari. Turk
Oftalmoloji Dergisi.2009.164-171.

6. Birch EE, Stager DR. The critical period for surgical treatment of
dense congenital unilateral cataract. Invest Ophthalmol VisSci1996;
37:1532-1538.

7. Yazgan H, Yildirnm A, Keles E, et al. Assessing The effectiveness of
the red reflex test (Briickner) in early diagnosis of congenital eye
disorders. Turk Arch Ped 2012; 47: 163-164.

10.

11.

12.

13.

14.

15.

16.

17.

Magnusson G, Bizjajeva S, Haargaard B, et al. Congenital cataract
screening in maternity wards is effective: evaluation of the Paediatric
Cataract Register of Sweden. Acta Paediatr. 2013:102: 263-267.

Haargaard B, Nystrom, Rosensvard A, Tornqvist K, Magnusson G. The
Paediatric Cataract Register (PECARE): analysis of age at detection of
congenital cataract. Acta Ophthalmol. 2015: 93:24-26.

Ozkurt Giirsel Z, Balsak S, Camci MS, et al. Approach of family
physicians to pediatric eye screening in Diyarbakir. Turk J Ophthalmol
2019;49:25-29

https://hsgm.saglik.gov.tr/depo/birimler/cocuk_ergen_db/
dokumanlar/yayinlar/Kitaplar/02.08.2019_ULUSAL_GORME_
TARAMASI_REHBERI.pdf

Toygar O, Ogiit MS, Kozakoglu H. istanbul'da ilkégretim cag
cocuklarinda yapilan g6z taramasi sonuglari. Turk Oftalmoloji
Dergisi.2003;33:585-591.

E.C Sener. Cocuk GOz Hastaliklari ve Sasilik “Soruna yonelik”Glines
Tip Kitabevi.2009.5:11-13.

Regassa TT, Daba TK, Fabian DI and Mengasha AA. Knowledge,
attitude and practice of Ethiopian pediatricians concerning
childhood eye diseases. BMC Ophthalmology.2021:21:91

Biten H, Kog EM, Ozcelik DG, Kahveci R, Kasim |, Sencan i, Ozkara A.
Birinci basamakta goz hastalarina yaklasimla ile ilgili aile hekimligi
asistanlarinin degerlendirilmesi. J Clin Exp Invest.2015;6(4):363-374

Toli A, Perente A, Labiris G. Evaluation of the red reflex: An overview
for the pediatrician. World J Methodol 2021 September 20; 11(5):
263-277.

Eventov-Friedman S, Leiba H, Fiedel-Rimon O, Juster-Reicher A,
Shinwell ES. The red reflex examination in neonates: an efficient tool
for early diagnosis of congenital ocular diseases. IMAJ Isr Med Assoc
J.2010;12:259-261.

Acabadem Univ. Saghk Bilim. Derg. 2023; 14 (3): 360-365

365



Acibadem Univ. Saglik Bilim. Derg. 2023; 14 (3): 366-370
https://doi.org/10.31067/acusaglik.1152705

ORIGINAL ARTICLE / ARASTIRMA YAZISI Orthopaedics / Ortopedi

Opinions of Medicine Students in Turkey
on Orthopedics and Traumatology
Residency and Their Expectations from
the Future: National Survey Results
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Traumatology, Istanbul, Turkey Aim: The primary purpose of our study is to assess the future expectations of physicians about to graduate from medical

school and their views on orthopaedics and traumatology. Secondly, determine why women are less likely to attend
orthopaedic residency training and provide suggestions for overcoming gender discrimination.

Methods: An online survey was conducted on sixth- or fifth-year medical students who had completed orthopaedics
internships. Demographic information; the reasons for receiving medical education; plans for the future, factors that will
cause women not to prefer orthopaedics and traumatology; and the evaluation of the Orthopaedics and Traumatology
education they receive were questioned.

Results: A total of 125 students participated in the study. Of these, 52 (42.6%) were male, and 73 (58.4%) were female.
64.8% of the participants had insufficient confidence to work as a physician. 45.2% of students studying at private medical
schools felt sufficient, this percentage was 27.7% in the state group, and the difference was statistically significant

Kaya TURAN (p=0.048). 83.2% of students felt that the education they received needed to be improved in a practical sense. 39% of the
o students would not prefer any medical school if they had the choice again. Most participants thought that orthopaedics

Bilal NAJJARMIDANI was more suitable for men. They pointed out that the most crucial factor preventing women from choosing was the excess

Osman Gérkem MURATOCLU of interventions that require strength.

Tugrul ERGON Conclusion: Health management plans should be developed to ensure medical school students have a positive outlook

on our country’s future and increase women physicians’ participation in Orthopaedics and Traumatology.
Haluk CABUK
¢ Keywords: Medicine, Education, Orthopedics, Residency, Gender, Career

Tiirkiye'de Tip Fakiiltesi Ogrencilerinin Ortopedi ve Travmatoloji Uzmanhgi Hakkindaki Goriigleri ve
Gelecekten Beklentileri: Ulusal Anket Sonuglan

OZET

Amag: Calismamizin temel amaa, tip fakiiltesinden mezun olmak iizere olan hekimlerin gelecekten beklentilerini,
ortopedi ve travmatoloji egitimi hakkinda goriislerini degerlendirmektir. Ikinci olarak ise, kadinlarin ortopedi uzmanlik
egitimine daha az katilmalarina neden olan faktrleri degerlendirmek ve kadinlarin katilimini artirmaya yonelik oneriler
gelistirebilmektir.

Yontemler: Ortopedi stajlarini tamamlamis olan altinai veya besinci sinif tip dgrencileri iizerinde cevrimigi bir anket
yapildi. Demografik bilgiler; tip egitimi alma nedenleri; gelecek planlan, kadinlarin ortopedi ve travmatolojiyi tercih
Correspondence: Kaya Turan etmemesine neden olabilecek faktdrler; ve aldiklan Ortopedi ve Travmatoloji egitimleri sorgulanmistir.

Medicine Faculty of Istinye University,

. A8 i ci (0 ’ii (0
Department of Orthapedics and Traumatology, Bulgular: Calismaya toplam 125 8grenci katilmistir. Katihmalarin 52'si (%42,6) erkek, 73'ii (%58,4) kadindi. Katilimailarin

%64,8 hekim olarak calismaya baslamak icin yeterli dzgiivene sahip hissetmiyordu. Ozel tip fakiiltelerinde okuyan

Istanbul, Turkey ogrencilerin ise %45,2'si kendini hazir ve yeterli hissediyordu, bu oran devlet grubunda %27,7 idi ve bu farkin istatistiksel
Phone: +905332937927 olarak anlamli oldugu goriildi (p=0,048). Ogrencilerin %83,2'si aldiklari egitimin pratik anlamda iyilestirilmesi
E-mail: kaya.turan@istinye.edu.tr gerektigini distiniiyordu. Ogrencilerin %39'u tekrar segme sanslari olsa yine tip fakiiltesini tercih etmeyeceklerini ifade

ettiler. Katiimallarin ¢ogu ortopedinin erkekler icin daha uygun oldugunu diisiinmektedir. Kadinlari se¢im yapmaktan
alikoyan en dnemli faktoriin de giic gerektiren miidahalelerin sik olmasi olarak dngoriilmistiir.

Sonug: Ulkemizde, tip fakiiltesi 6grencilerinin gelecede olumlu bakislanini saglamak ve kadin hekimlerin Ortopedi ve
Travmatoloji alanina katilimini artirmak icin saglik yonetim planlamalan gelistirilmelidir.
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Future Perspective of Medicine Students

[though choosing a profession is one of the most

critical decisions in the lives of young people, it is

a complex process influenced by many factors (1).
The individual is affected by several value judgments, in-
terests, and beliefs in this decision process (2). The know-
ledge available in the literature shows that the individuals’
characteristics are also influential in this decision, their
interest in the profession, their values, and the satisfacti-
on they will obtain (3). On the other hand, socioeconomic
status and family influence also play an essential role in
choosing a profession, although they differ between co-
untries and cultures. Because violence in health has inc-
reased in recent years and deterrent measures have not
been taken, medical school students feel severe reser-
vations about starting medical practice and maintaining
the profession in the conditions in our country. This study
aims to put the finger on the problems experienced by
the members of a strategically critical professional group
who want to serve their country as physicians and to ra-
ise awareness for the development of measures and cor-
rective policies by being aware of the seriousness of the
situation.

MATERIAL AND METHODS

Sixth- or fifth-year medical students who completed
orthopaedics internships from different medical scho-
ols were included in this study. The questionnaire pre-
pared by our clinic was conducted online for six months
between June and December 2021 (Microsoft Forms).
Responses were collected voluntarily. The survey consists
of 5 sections: firstly, demographic information; secondly,
the reasons for receiving medical education; thirdly, plans
for the future; fourthly, factors that will cause women not
to prefer orthopaedics and traumatology; and finally, the
evaluation of the Orthopaedics and Traumatology educa-
tion they receive.

Statistical Analysis

Complete data from 125 students were entered into
Microsoft Forms and later analysed using Microsoft Excel
and SPSS version 27.The Chi-Square test was used to com-
pare between and among different categorical variables.
A p-value of < 0.05 was considered statistically significant.

RESULTS

125 students from 6 different medical schools in Istanbul
participated in the study. Of these, 52 (42.6%) were male,
and 73 (58.4%) were female. The type of participants’
schools was 72 (57.6%) state and 53 (42.4%) private
(Figure 1-2). 79% of students in state medical schools and

%55 in private medical schools had chosen to study me-
dicine because of their ideals (Figure 1-2). Also %43 stu-
dents at private schools decided based on the scores they
obtained in the college examination, but this percentage
was lower for state schools (20%). Also, 64.8% of the par-
ticipants needed more confidence to work as a physici-
an. However, while 45.2% of students studying at private
schools felt sufficient, this percentage was 27.7% at sta-
te schools, and the difference was statistically significant
(p=0.048). When asked about their confidence in practice,
the scores were similar in both groups, and no statistically
significant difference was found (p=0.963). 83.2% of stu-
dents felt that the education they received needed to be
improved in a practical sense. 39% of the students would
not prefer any medical school if they had the choice again.
The future plans of 83.2% of the participants want to spe-
cialise in medicine, and 44.8% want to continue working
as a physician abroad (Figure 3-4). 46% want to speciali-
se in surgery, 52% in internal medicine, and 2% in basic
medical research. When we look at the factors influencing
the decision to specialise in medicine, 59% want high pro-
fessional satisfaction, and 36% want financial satisfaction
(Figure 5).

Reasons for Choosing Orthopedics Specialization

High sirtual satisfoction
I procedures |
More objective diagnosis and treatment [
Other factors |
Frequent emergency surgical required cases | NN
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Figure 1. Reason for choosing Orthopedics Residency
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Figure 2. Factors influencing the decisions for specialisation in medicine
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Goals after graduating from medical school
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Figure 3. Future Plans of the students
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Figure 5. Reasons for choosing Medicine School by Gender

In comparison, 40% want to choose a specialisation with
alow workload. 46.4% of participants said they would ne-
ver prefer the speciality of orthopaedics, 24.8% might pre-
fer it, and 28.8% would absolutely prefer it. When asked
about female preference for orthopaedics, 75.2% stated
that gender was not a factor, 20% said it was more app-
ropriate for men, and 4.8% said those female orthopaedic
surgeons were needed and should be preferred more of-
ten (Figure 6). It was seen that the interventions requiring
strength, the number and intensity of duties were high,
and the strenuous training process were the main factors
that may cause women not to prefer orthopaedic resi-
dency (Figure 7).

Figure 6. Opinions about the Gender Discrimination in Orthopedics
Residency

%0 B Excessive interventional procedures that
Tequire power
as N o
B Intensive and tiring of the specialist training
0 process
. B Frequent shifts and frequent emergencies
kY ’ ;
Fewer women resporsible for education
25
5 § In general, the high density of men n dinics
12 B Other reasons
10
5
0

Male Female

Figure 7. Answers for why women intend less to have an Orthopedic
Surgery Education

DISCUSSION

We have shared an indigenously designed questionnaire
with 5th and 6th-semester medical students. 57% of them
were female and from different universities, and 59% of
the participants were in the 5th semester.

According to our survey, 64.8% of the participants had
insufficient confidence to work as a physician. The study
by Kathamandu (4) has shown that female physician can-
didates have less confidence than males. This may lead
female physicians to choose areas that require less at-
tention, which may keep them away from surgical fields,
even if they have experienced them. An article by Stacia
Dearmin stated that the physician’s confidence is essential
to promote the patient’s trust. After all, when we need tre-
atment, we prefer the doctor who seems to know what he
is doing (5). Research in India had shown that most medi-
cal students feel their expectations before medical school
were unmet. In Turkey, on the other hand, most medical
students enter medical school because they believe they
have the best qualifications to become a doctor (6). Our
study found that a family member’s influence on the deci-
sion to have a medical education is also more significant
than in other countries. Our cultural structure may have
influenced this result, as students may believe taking up a
medical profession gives higher prestige to their families.
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According to a meta-analysis, the most crucial factor in
physicians’ decision to study medicine in 1988, 1998 and
2008 was “interest in people”and “the presence of a physi-
cian in the family or close relatives’, which ranked only
seventh compared to other factors. Still, it was constantly
on the rise, so today, we can see that it has a noticeable
impact on the decision of physician candidates (7). 65% of
respondents believe they do not have an excellent educa-
tion to become a doctor, and most medical students do
not consider themselves ready to become a doctor. Many
factors could cause this; Buja et al. mentioned the risk that
the new integrated curricula would produce graduates
who lack the qualities distinguishing physicians from ot-
her health professions (8). That could result in some newly
trained physicians working in other occupations and be-
ing useless in the health sector. This could affect the subs-
tructure of the health care organisation because of the
shortage of physicians in most countries when most stu-
dents refer to the loss of self-confidence and education,
which leads us to some problems that need to be fixed in
how medicine is taught in different countries.

46% of medical students want to specialise in surgery,
52% in internal medicine, and 2% in basic medical rese-
arch. Medical students prefer internal medicine speci-
alities more than surgical specialities because internal
medicine specialities have fewer work hours and fewer
emergencies. Still, on the other hand, surgical specialiti-
es offer better income. In an article from Germany, most
students preferred internal medicine specialities. The fac-
tors influencing students’ preferences for a speciality were
frequently work-life balance, career goals, and expected
workload (9). According to these articles, most physicians
would work in a speciality offering a higher quality of life.
However, to balance the distribution of physicians, higher
salaries are provided in surgical specialities.

According to survey research in Turkey, 13 factors affect
the doctor candidate’s decision about their future prefe-
rence career; these are interest, ability, money (guarante-
ed job-job security, high-income opportunity, expenses),
influencer (family, colleague), reputable status, accep-
table and manageable working conditions, narrow and
focused/general application area, speciality on medicine
(TUS) examination score, professional satisfaction, rela-
tions with patients and their relatives, ethical relations
(mobbing), abroad career counselling. (10) Young physici-
an candidates have expectations and demands regarding
personal life and career planning. Regarding work-life ba-
lance, career choice is the most critical factor for the stu-
dent generation. Of course, work-life balance is based on

subjective perceptions and may vary from person to per-
son. However, it is generally true that “work and private
life can be balanced!” causing Less interest in specialities
that are considered very labour-intensive or high-risk, es-
pecially surgical specialities that require more extended
training. This situation may cause deficiencies in students’
career planning according to their skills and interests.

In health and social care, positive professional training and
guidance models are becoming increasingly important to
ensure a balanced distribution of services and regulate
working conditions and pre-service training. During me-
dical school, we must provide career guidance to students
and be positive role models. (10)

Most participants believe the main reason for the shorta-
ge of female physicians in orthopaedic and traumatology
surgery is that it requires much strength and involves long
working hours. Hence, most women prefer to specialise
in other specialities that offer more comfort and quality
of life, such as dermatology or radiology. However, 75.2%
of respondents believe women can work in orthopaedic
surgery. In addition, according to a study made in the UK
in 2019, myriad factors affect women’s decisions about
being an orthopaedist and the“Hidden Curriculum”is one
of them (11). The Hidden Curriculum shows the miscon-
ception of orthopaedic surgeons that orthopaedics is a
speciality for men and that orthopaedic surgeons are old-
fashioned, big men with hammers, etc. The article shows
how these perceptions negatively impact candidate de-
cision-making. This causes us to lose good orthopaedic
candidates, has more impact on female candidates, and
lowers the percentage of female orthopaedic surgeons.
And even if orthopaedic candidates say that women can
become orthopaedic surgeons, the hidden curriculum co-
uld unconsciously affect the female candidates.

According to a study, It will take more than 200 years to
achieve gender balance in all medical professions, but
orthopaedic surgery increased by 2% between 2010 and
2019 (12). The subspecialties of foot and ankle surgery
(2%) and pediatric orthopaedics (2%) experienced the
highest growth in achieving gender balance. Conversely,
adult reconstruction (0%) and spine surgery (1%) experi-
enced the most nominal growth. However, the increasing
rate will take a long time to reach parity. And this is beca-
use orthopaedic surgery primarily requires forcing inter-
ventions in operations such as extracting an intramedul-
lary nail.
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Health management plans should be developed to ensu-
re medical school students have a positive outlook on our
country’s future and increase women physicians’ partici-
pation in Orthopaedics and Traumatology.
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ABSTRACT

Background/Purpose: This study aimed to investigate the role of method of delivery in neonatal hearing by comparing
the automated auditory brainstem response (AABR) results of newborns born by vaginal delivery (VD) or cesarean section
(CS) and to identify perinatal and neonatal factors associated with the failure of the first neonatal hearing screening test
results.

Methods: This retrospective case-control study was conducted at an obstetrics clinic in Istanbul/Tiirkiye. Following the
exclusion of newborns with incomplete data, with congenital and chromosomal anomalies, with CMV infection, and who
received their hearing screening <12 h postpartum, a total of 300 newborns, 176 of whom were born by VD and 124 were
born by CS were included in this study. The neonatal hearing screening was performed with AABR.

Results: A total of 181 newborns (60.3%) did not have hearing loss, whereas, in 39.7%, hearing loss was detected. A
57.4% hearing loss was reported in the VD group and 64.5% in the CS group. The difference between the groups was not
significant (p=0.13).The groups were also statistically similar in terms of family history of hearing loss, neonatal intensive
care unit stay, maternal morbidity, and pregnancy complications, p values being 0.58, 0.09, and 0.14, respectively.

Conclusion: National hearing screening programs are essential for detecting hearing failure in newborns in time for a
prompt diagnosis and appropriate management. Our results indicate that the method of delivery does not significantly
affect newborn hearing. However, further studies are needed to resolve the conflicting findings in the literature.

Keywords: Newborn hearing screening, Automated auditory brainstem response, Mode of delivery, Vaginal delivery,
Cesarean delivery

Dogum Seklinin Yenidogan isitme Sonuglan Uzerindeki Etkisininisitsel Beyin Sapi Yanitiile Degerlendirilmesi
0ZET

Amag: Bu calisma, vajinal dogum (VD) veya sezaryen (CS) ile dogan yenidoganlarin otomatik isitsel beyin sapi yaniti
(AABR) sonuglarini karsilastirarak yenidogan isitmesinde dogum seklinin roliinii arastirmayi ve ilk yenidogan isitme
tarama testi sonuclarinin basanisizhig ile iliskili perinatal ve neonatal faktorlerin tanimlanmasini amaclamistir.

Yontemler: Bu retrospektif vaka-kontrol calismasi, istanbul'da bir kadin dogum kliniginde yapilmistir. Verileri eksik,
konjenital ve kromozomal anomalileri olan, CMV enfeksiyonu olan ve postpartum 12. saatten dnce isitme taramasi yapilan
yenidoganlarin dislanmasinin ardindan 176's1 VD, 124ii CS ile dogmus olmak iizere toplam 300 yenidogan bu calismaya
dahil edilmistir. AABR ile yenidogan isitme taramas yapilmistir.

Bulgular: Toplam 181 yenidoganda (%60,3) isitme kaybi gorilmezken, %39,7'sinde isitme kaybi saptanmistir.
VD grubunda %>57,4 ve CS grubunda %64,5 isitme kaybi bildirilmistir. Gruplar arasindaki fark anlamli degildir (p =
0.13). Gruplar ayrica ailede isitme kaybi Gykiisii, yenidogan yogun bakimda kalis siiresi, annede hastalik ve gebelik
komplikasyonlari agisindan da istatistiksel olarak benzer goriilmiistiir; p degerleri sirasiyla 0.58, 0.09 ve 0.14 tiir.

Sonug: Ulusal isitme tarama programlari, erken tani ve uygun tedavi icin yenidoganlarda isitme yetersizligini zamaninda
tespit etmek agisindan gereklidir. Sonuglarimiz, dogum seklinin yenidogan isitmesini onemli dlclide etkilemedigini
gostermektedir. Bununla birlikte, literatiirdeki celiskileri gidermek icin daha fazla calismaya ihtiyag vardir.

Anahtar Kelimeler: Yenidogan isitme taramasi, Otomatik isitsel beyin sapi yaniti, Dogum sekli, Vajinal dogum, Sezaryen
dogum

Copyright © 2021 the Author(s). Published by Acibadem University. This is an open access article licensed under a Creative Commons
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Effect of Mode of Delivery on Neonatal Hearing

eonatal hearing loss is a birth abnormality com-

mon in infants, but, being hidden, is difficult to di-

agnose. Early diagnosis allows early intervention
and rehabilitation of language and communication skills,
minimizing the effects of hearing loss on development
(1). The National Newborn Hearing Screening Program,
initiated in 2004, is a nationwide program to detect he-
aring loss in newborns in Turkey. Otoacoustic emission
(OAE) testing and automated auditory brainstem respon-
se (AABR) are commonly used screening methods in new-
borns (2). On average, a hearing loss of 30 to 40 decibels
(dB) can be detected with both methods (3). An incidence
of 0.1-0.3% has been reported in the literature for neona-
tal hearing impairment (4, 5).

There are many factors associated with hearing screening
failure in newborns. Among these are facial/auricular
malformations, external ear canal secretions, middle ear
effusion, familial deafness, use of epidural anesthesia in
cesarean deliveries, vaginal delivery, emergency cesarean
section, 5 minute Apgar score <5, neonatal intensive care
unit (NICU) stay, hyperbilirubinemia, and OAE test perfor-
med within the first postpartum 24 h (6-8). In an obser-
vational retrospective study, it was reported that hearing
screening test failure was higher in babies born by cesa-
rean section (CS) than in babies born vaginally (VD) (9).
This led to a higher need for repeated testing, resulting
in increased parental anxiety, mental stress, and increased
medical costs (9). Therefore, it is of great importance to
identify the factors that adversely affect newborn hearing
screening tests.

Inconsistent findings regarding the effects of the method
of delivery on the hearing screening results were reported
in the literature. This was primarily due to a high rate of
false positives (FP). A high FP rate was observed in most
studies, where a higher rate of hearing screening failure
was associated with CS delivery. However, the real reason
for hearing failure was ear debris and/or effusion, not CS
delivery (7, 9, 10). On the other hand, other studies eva-
luating VD and neonatal hearing loss reported higher FP
rates (11).

In this study, we aimed to investigate the role of the met-
hod of delivery in neonatal hearing by comparing the
AABR results of newborns born by VD or CS and identif-
ying perinatal and neonatal factors associated with failure
of the first neonatal hearing screening test results.

Material and Methods

This retrospective case-control study was conducted
at the Department of Obstetrics and Gynecology of the
University of Health Sciences Turkey, Istanbul Kanuni
Sultan Suleyman Training and Research Hospital bet-
ween December 2018 and June 2019. The study proto-
col was approved by the institution’s Ethics Committee
(KAEK/2018.9.16) and registered to ClinicalTrials.gov
(NCT03881514). Written informed consent was obtained
from all subjects.

Following ethical approval, the hospital’s electronic data-
base was searched for the results of all births within the
study period. Out of the >10,000 women who gave birth
at our clinic during the study period, the data from 3000
women who had their prenatal follow-ups at our hospital,
with available complete records, whose newborns’ hea-
ring screening results could be acquired from the databa-
se, and who consented were retrieved from the database.
Then, newborns with congenital and chromosomal ano-
malies, with CMV infection, with anatomical deformities
involving the face and the ears, and who received their he-
aring screening <12 hours postpartum were excluded. A
further exclusion was undertaken based on maternal his-
tory, including maternal infections, recurrent pregnancy
loss, smoking, and alcohol abuse. Following the exclusion,
a total of 300 newborns, 176 of whom were born by VD
and 124 by CS, were included in this study (Figure 1).

(10,000 births between
- ‘\ December 2018 and June
/’ — | 2019

*: 7 Inclusion criteria (N = 3,000):
S «Complete prenatal follow-up at our clinic
«Complete records in the database

=« Newborn hearing screening results
available in the database

| *Women who gave written informed consent y,

| Exclusion criteria (N = 2,700):
+Congenital and chromosomal anomalies
+CMV infection
+Anatomical deformities involving the face and the
ears
+Neonatal hearing test performed <12 h postpartum
+Recurrent pregnancy loss
+Smoking
\ +Alcohol abuse

Figure 1. Study cohort selection with inclusion and exclusion criteria.
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According to the Turkish Ministry of Health’s Newborn
Hearing Screening Program, all newborns should be
screened with AABR before discharge from the hospital.
According to our hospital’s policy, all mothers and new-
borns without complications are discharged after 24 h of
VD and 48 h of CS, and all newborns receive their hearing
screening tests between 24-32 h postpartum. In cases of
complications and discharge on weekends, the hearing
tests are delayed to the earliest possible day thereafter.
The test is performed in a quiet room by an audiologist.
The newborn should be quiet (preferably asleep or while
breastfeeding), and ambient noise should be kept as low
as possible. The test can be done without sedation, and
lasts 5-15 min. A Madsen AccuScreen (GN Otometrics A/S,
Taastrup, Denmark) device was used in this present study.

The test results of the newborns were recorded as fail-pass
separately for the right and left ears. Additionally, new-
borns’ perinatal and postnatal evaluations, need for care
in thee NICU following birth, delivery method, gestational
age at birth, birth weight, sex of the newborn, Apgar sco-
res (1-5 min), hyperbilirubinemia, maternal comorbidities
and pregnancy complications including type 1 and type
2 diabetes mellitus, gestational diabetes mellitus, intra-
uterine growth retardation, gestational hypertension,
hypothyroidism, and placenta previa, and time of the first
AABR were retrieved from the database.

The Statistical Package for the Social Sciences version 20
(SPSS, Inc., Chicago, IL, USA) was utilized in data analysis.
Continuous variables were reported as mean + standard
deviation. Percentages and values as numbers were given
for categorical variables. Data distribution was assessed
with the Kolmogorov-Smirnov test. Means were com-
pared either with the Mann-Whitney U or the Student’s
t-test. Chi-square and Fisher’s exact tests were used to
compare categorical variables. A p-value of <0.05 was
considered statistically significant.

Results

A total of 300 newborns, 176 (58.7%) in the VD group and
124 (41.3%) in the CS group, were included in this study.
The demographic characteristics of all the newborns are
displayed in Table 1. The mean maternal age was 26.7 ye-
ars. The mean gestational age at birth was calculated to
be 37.8 weeks. The median 1T min Apgar score was 8 and
the 5 min Apgar score was 10. Of the newborns, 55.3% of
the newborns were boys, and 44.7% were girls. A failed
test result was detected in 31.3% of the newborns in the

right ear and 32.7% in the left ear. A total of 181 newborns
(60.3%) did not have a hearing loss, whereas, in 39.7%, he-
aring loss was detected.

Table 1. Demographic characteristics of all newborns

All Newborns
(n=300)
Age (meanzx SD) 26.7 6.1
Gravidity (meanz SD) 2.6+1.4
Parity (mean+ SD) 1.4+1.1
Weeks of gestation at birth (meanz SD) 37.8+2.2
Apgar 1 (median (min-max)) 8(3-9)
Apgar 5 (median (min-max)) 10(6-10)
Test timing (meanz SD) 6346.66+31248.68
Birth weight (g) (meanz SD) 31004500
Maternal morbidity and None 267(%89)
pregnancy complications Present 33(%11)
VD 176(%58.7)
Mode of delivery
cs 124(%41.3)
Boy 166(%55.3)
Sex
Girl 134(%44.7)
Right 94(%31.3)
ABR fail
Left 98(%32.7)
No 181(%60.3)
Hearing loss
Yes 119(%39.7)
No 262(%87.3)
NICU stay
Yes 38(%12.7)
No 297(%99)
Hyperbilirubinemia
Yes 3(%1)
Family history of hearing No 299(%99.7)
loss Yes 1(%0.3)

The mean gravidity and parity were reported to be similar
between the VD and the CS groups (Table 2). However, the
mean weeks of gestation at birth (p = 0.02), T min Apgar
score (p = 0.007), and 5 min Apgar score (p = 0.005) were
significantly lower in the CS group. A 57.4% hearing loss
was reported in the VD group and a 64.5% hearing loss
in the CS group. The difference between the groups was
not significant (p = 0.13). The groups were also statistically
similar in terms of family history of hearing loss, NICU stay,
maternal morbidity, and pregnancy complications, p valu-
es being 0.58, 0.09, and 0.14, respectively.
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Table 2. Comparison between VD and CS Groups

VD Group CS Group _value
(n=176) (n=124) [P
Age (mean+SD) 25.6+6.03 28.3 +6.02 <0.001
Gravidity (meanxSD) 2.5+14 28+14 0.15
Parity (mean+SD) 1.3+1.1 1.4+1.1 0.37
Weeks of gestation at
birth (meanz SD) 38.1+1.4 37.5+3.04 0.02
Apgar 1 (median 8(6-9) 8(3-9) 0.007
(min-max))
Apgar 5 (median 10(8-10) 106-10) | 0.005
(min-max))
A 3612.45+ 10291.09+
Test timing (meanz+ SD) 5379.02 48253.43 0.13
Birth weight (g)
(meanz SD) 3100+400 3100+500 0.83
Maternal morbidity | No | 160(%90.9) 107(%86.3)
and pregnancy 0.14
complications | Yes | 16(%9.1) 17(%13.7)
Boy | 99(%56.3) 67(%54)
Sex 0.39
Girl | 77(%43.8) 57(%46)
No 75(%42.6) 44(%35.5)
Hearing Loss 0.13
Yes | 101(%57.4) 80(%64.5)
No | 158(%89.8) 104(%83.9)
NICU stay 0.09
Yes 18(%10.2) 20(%16.1)
No | 174(%98.9) 123(%99.2)
Hyperbilirubinemia 0.62
Yes 2(%1.1) 1(%0.8)
i i No 175(%99.4) 124(%100)
Fam|Iy.h|story of 058
hearing loss Yes 1(%0.6) 0(0)
Discussion

For the first time, in 1999, the American Academy of
Pediatrics recommended the implementation of a scree-
ning methodology to assess newborn hearing. Since then,
the screening program has been proven to be safe and
effective in the early detection of newborn hearing impa-
irment (12-14). However, the implementation of proper
neonatal hearing screening remains a challenge in de-
veloping countries. In developed countries, screening is
performed in obstetrics clinics before newborns are disc-
harged from hospital (15). During hospitalization, tests
may be repeated up to three times in case of failure at the
initial screening. If a failed result is obtained from the last
test before discharge, a routine follow-up examination,
including OAE testing and automated ABR, is performed
after 30-42 days (16).

Conflicting results regarding the role of mode of delivery
in hearing screening have been reported in the literature.

In a study conducted in China that included 1,460 new-
borns, newborns born by CS were shown to have three
times higher failure rates on the OAE test than newborns
born by VD (16). Smolkin et al. reported a 3.2-fold higher
failure rate in the first OAE of babies born by CS when com-
pared to VD (9). Furthermore, they observed that the dif-
ference was found at 42-47.9 h after birth (9). Accordingly,
they suggested that the hearing screening test should be
performed after 48 h of birth to minimize the failure rates
(10). The high test failure rate may be due to the short hos-
pital stay of the mothers and, accordingly, the early tes-
ting after delivery (10). On the other hand, Al-Balas et al.
reported higher failure rates with VD, and Giiven reported
no difference between the groups (17, 18). In our study,
we observed no difference between the CS group and the
VD group regarding hearing screening results.

One of the major reasons for this discrepancy in the lite-
rature is high FP rates. However, authors have reported
different FP rates for both groups. Farahani et al. reported
a significantly higher rate of FP in the VD group in the first
screening tests than the CS group, whereas Olusanya et
al. reported a higher rate of FP in the latter group (11, 19).
One of the causes of high FP rates is the presence of ear
canal effusion. Balkany et al. examined 50 term newborns
in the first 24 h postpartum and reported that 30% of the
babies who were being cared for in the NICU had middle
ear effusions (20). Another study showed that, following
the removal of secretions from the external auditory ca-
nal, the success rate of screening increased from 76% to
91% (6).

The effect of additional factors such as low Apgar scores,
gender of the newborn, weeks of gestation at birth, and
birthweight of the newborns on hearing screening test
results have also been evaluated in the literature and in
our study. Smolkin et al. reported no correlation between
Apgar scores and hearing screening test failure (9). Again,
in the same study, male gender was associated with an
increased risk (1.4 times) of failure in the first screening
test (9). When the OAE test results of female newborns
were compared with males, better results were reported
in terms of whole-wave reproducibility, response level,
band reproducibility, and signal-to-noise ratio (21). There
were no significant differences between our study gro-
ups in terms of newborn birthweight and gender of the
newborns indicating that birthweight and gender do not
significantly affect hearing screening. Additionally, altho-
ugh the CS group had significantly lower Apgar scores
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and weeks of gestation at birth, since there were no diffe-
rences between the groups in terms of hearing screening
results, we could conclude that these factors did not play
a significant role in the hearing of the newborns.

The adverse effect of a failed first OAE on maternal anxiety
has already been documented (22). Although maternal
knowledge and awareness of hearing screening have inc-
reased, the degree of maternal anxiety has been reported
to be higher in the retest than in the first hearing test (23).
Minimizing neonatal FP rates is also important in allaying
parental concerns. Delaying the timing of the screening
has been shown to decrease the FP rates in some studies
(24). Vernix and middle ear effusions are the most critical
factors affecting FP rates in the screening test. Cleaning
the ear canal and facilitating maneuvers to reduce middle
ear effusions can reduce the rate of FP (25). In addition,
performing the screening test in a separate room and
postponing it until discharge from the hospital can redu-
ce the rate of FP in the first screening test (19). Thus, the
cost and stress for families can be reduced.

This study has some limitations. First, the study was ret-
rospective in design, and the authors did not consider
possible changes in temporally induced screening tests in
the first month of life. Additionally, we were only able to
observe the factors associated with screening failure, not
to evaluate the exact mechanisms involved. Second, an
otoscopic examination of newborn infants was not per-
formed to clear external ear secretions or exclude middle
ear effusions. However, there are conflicting results regar-
ding the effects of the mode of delivery on the hearing
screening of newborns. Recent studies such as ours sug-
gest that the method of delivery does not play a signifi-
cant role in the results of hearing screening. Randomized
controlled studies with larger cohorts are needed to arrive
at a conclusion.

Conclusion

National hearing screening programs are essential for de-
tecting a hearing failure in newborns in time for a prompt
diagnosis and appropriate management of the newborns.
However, it is also essential to understand which factors
affect newborn hearing, and to achieve accurate results
to minimize FP. Our results indicate that the method of
delivery does not significantly affect newborn hearing.

However, further studies are needed to resolve the conf-
licting findings in the literature.
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Thyroid Dysfunction in Beta-
Thalassemia Major: Is It Related to
Autoimmunity or Iron Overload?
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ABSTRACT

Purpose: Thyroid dysfunction is an important complication of beta-thalassemia major (B-TM). Iron overload is the most
important cause of thyroid dysfunction in this patient group. However, it has been investigated in various studies whether
autoimmunity can also cause thyroid dysfunction. This study aimed to determine the frequency of thyroid dysfunction
in B-TM and investigate whether the underlying disorder causing thyroid dysfunction is iron overload or autoimmunity.

Methods: This study analyzed 129 patients with B-TM. Free thyroxine (fT4), thyroid-stimulating hormone (TSH),
antithyroid peroxidase, antithyroglobulin, and ferritin levels were measured. As the control group, 49 patients who
applied to the hospital and requested TSH and fT4 were randomly selected. Both groups were compared in terms of thyroid
dysfunction. In the B-TM group, patients with thyroid dysfunction were evaluated for underlying hyperferritinemia and
autoimmune susceptibility.

Results: In the B-TM group, overt and subclinical hypothyroidism were detected in 11 (8.5%) and 3 (2.4%) patients,
respectively. The ferritin levels of those with hypothyroidism were higher than those with normal thyroid dysfunction (p
=0.006, z=—2.734). Levels of antithyroid antibodies did not increase in any of the patients with thyroid dysfunction. In
the control group, 1(2%) patient had central hypothyroidism, and 6 (12.2%) had subclinical hypothyroidism. The number
of overt hypothyroidism in thalassemia cases was statistically higher than that in the control group (p = 0.002).

Conclusion: The results suggest that autoimmunity may not pose a risk factor for the development of hypothyroidism in
patients with B-TM, but high ferritin levels may be a reason.

Keywords: Thalassemia major; thyroid disease; autoimmunity; iron overload

Beta-Talasemi Major hastalarinda tiroid disfonksiyonu: Otoimmiinite ile mi demir birikimi ile mi ilgili?
0ZET

Amag: Beta-talasemi major (B-TM) hastalarinda gelisen en onemli komplikasyonlardan biri tiroid disfonksiyonudur.
Bu hasta grubunda tiroid disfonksiyonunun en Gnemli nedeni viicut demir birikimi olarak diisiiniilmektedir. Ancak
otoimmiinitenin de tiroid disfonksiyonuna neden olup olmadigi cesitli calismalarda arastinlmistir. Bu calismada, -TM'de
tiroid disfonksiyonu sikliginin belirlenmesi ve tiroid disfonksiyonuna neden olan altta yatan bozuklugun asir demir yiikii
mii yoksa otoimmiinite mi oldugunu arastirmak amaglanmistir.

Gereg ve Yontem: Bu calismaya, 129 B-TM hastasi dahil edildi. Hastalarin serbest tiroksin, tiroid stimiilan hormon
(TSH), anti-tiroid peroksidaz, anti-tiroglobulin ve ferritin seviyeleri 6liildii. Kontrol grubu olarak, hastaneye herhangi
bir nedenle bagvurmus; TSH ve serbest tiroksin seviyeleri istenmis olan hastalar rastlantisal olarak segildi. Her iki grup,
tiroid disfonksiyonu agisindan karsilastinldi. Ayrica B-TM grubundaki hastalar tiroid disfonksiyonuna neden olabilecek
hiperferritinemi ve otoimmiin yatkinlik aisindan aragtirild.

Bulgular: B-TM grubunda; 11 hastada (%8.5) asikar, 3 hastada (%2.4) ise subklinik hipotiroidi saptandi. Hipotiroidisi
olan hastalarin ferritin seviyeleri, hipotiroidisi olmayan hastalara gore anlamli olarak daha yiiksekti (p=0.006, z=-2.734).
Tiroid disfonksiyonu olan hicbir hastada anti-tiroid antikorlar yiikselmemisti. Kontrol grubunda ise bir hastada (%2)
santral hipotiroidi, 6 hastada ise (%12.2) subklinik hipotiroidi mevcuttu. Asikar hipotiroidisi olan hastalarin orani talasemi
grubunda, kontrol grubuna gdre anlamli olarak daha yiiksek bulundu (p=0.002).

Sonug: Bu calismadaki bulgular, B-TM olgularindaki hipotiroidinin nedeninin otoimmiin yatkinliktan ok, hiperferritinemi
oldugunu gostermektedir.

Anahtar Kelimeler: Beta-talasemi major, tiroid disfonksiyonu, otoimmiinite, demir birikimi
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Thyroid Dysfunction in Beta-Thalassemia Major

curs due to a disorder in the hemoglobin synthe-

sis chain, and patients become erythrocyte
transfusion-dependent, usually after the sixth month. In
Turkey, approximately 5500 patients have thalassemia.
It is autosomal recessive; thus, the incidence increases
in places where consanguineous marriages are frequent.
Therapeutic advances in the management of thalassemia
with regular erythrocyte transfusion and iron chelati-
on have extended the life expectancy of these patients.
However, chronic anemia and repeated blood transfusi-
ons may lead to endocrine complications, such as thyroid
dysfunction (1-3).

Beta-thalassemia major (B-TM) is a disease that oc-

Although the toxic effect of excess unbound iron in the
cell is the main cause of thyroid dysfunction by gene-
rating reactive oxygen radicals, many other factors are
known, such as chronic hypoxia due to anemia (4-6). In
the literature, publications are conflicting regarding the
predisposition of patients with thalassemia for autoimmu-
ne diseases. The beta-globin gene, which is located in the
p15.5 locus of chromosome 11, and immune regulatory
genes are located very close to each other; thus, patients
with thalassemia minor may have a predisposition for au-
toimmunity. In addition, the level of hemorphin, which
is a protein that suppresses the inflammatory process,
decreases with the reduction of the beta-globin chain of
hemoglobin, causing a predisposition for autoimmunity
(7). Thus, this study aimed to determine the frequency of
thyroid dysfunction in 3-TM cases and investigate underl-
ying conditions, such as autoimmunity and iron overload,
which may cause thyroid impairment.

MATERIAL AND METHODS

Patient Population

This study enrolled 129 patients who had (3-TM, aged
6-18 years, and were regularly transfused at the Pediatric
Hematology outpatient clinic between May 2016 and May
2017. Informed consent was obtained from the children’s
legal guardians. The study was performed according to
the Helsinki Declaration and was approved by the Harran
University Ethics Committee (17/07/12).

Genetic analysis of all of the patients had been performed
at the time of diagnosis. They received regular transfusion
with erythrocyte suspensions every 2—-4 weeks to mainta-
in pre-transfusion hemoglobin levels >9 g/dL. According
to their ferritin levels, they were using deferasirox, defe-
riprone, or a combination of both in different doses as
iron chelation treatment. Patients with acute illness or any

inflammatory process were excluded from this study. In
the control group, 49 patients who applied to the hospital
for a routine pediatric examination and were requested
thyroid-stimulating hormone (TSH) and free thyroxine
(fT4) tests were randomly selected by examining the file
records. Both groups were compared in terms of thyro-
id dysfunction. In the thalassemia major group, patients
with thyroid dysfunction were evaluated for the presen-
ce of underlying hyperferritinemia and autoimmune
susceptibility.

Blood Sample Collection

Before erythrocyte transfusion, blood samples for serum
TSH, fT4, antithyroglobulin (anti-TG), antithyroid peroxida-
se (anti-TPO), and ferritin tests were taken with the other
routine tests (complete blood count and biochemistry) on
the day of regular admission to the outpatient clinic. The
normal values for fT4 and TSH were 0.59-1.7 ng/dL and
0.27-4.2 plU/L, respectively, according to our laboratory
reference range. The positive values for antibodies were
accepted as >115 IU/mL for anti-TG and >34 IU/mL for
anti-TPO according to our laboratory reference range and
the literature (8).

Definitions
Primary hypothyroidism was defined as high TSH levels. It

is divided into two:

Subclinical hypothyroidism: High TSH and normal fT4
levels.

«  Overt hypothyroidism: High TSH and low T4 levels.

Secondary or central hypothyroidism was defined as low
TSH and fT4 levels.

Primary hyperthyroidism was defined as low TSH levels. It
is divided into two:

«  Subclinical hyperthyroidism: Low TSH and normal fT4
levels.

«  Overt hyperthyroidism: Low TSH and high fT4 levels.

Secondary or central hyperthyroidism: High TSH and T4
levels (8,9).

Statistical Analysis
Clinical data were analyzed using IBM SPSS Statistics
for Windows version 22 (SPSS Inc., Chicago, IL, USA).
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Numerical variables were represented as mean * stan-
dard deviation, and categorical variables were repre-
sented as a percentage. The compliance of the variables
to normal distribution was examined using the histog-
ram and Kolmogorov-Smirnov test. In comparing two
independent groups, the Fisher’s exact and Pearson
chi-square tests were used for categorical data, and the
Mann-Whitney U test was used for continuous variables.
The Spearman correlation test was used to evaluate the
relationship between continuous variables. Results were
evaluated using a 95% confidence interval. P-values of
<0.05 showed statistical significance.

RESULTS

This study enrolled 129 (51 female and 78 male) patients
with B-TM. The mean patient age was 10.6 + 3.4 (6-17.8)
years. However, the mean age of the control group (n =
49) was 11.3 + 3.3 years, which ranged from 6 to 18 ye-
ars, and the female/male ratio was 0.88. No difference was
found between the B-TM and control groups concerning
age and sex.

In the 3-TM group, overt hypothyroidism and subclinical
hypothyroidism were detected in 11 (8.5%) and 3 (2.4%)
patients, respectively, whereas the other 115 (89.1%) pati-
ents had normal thyroid function. Central hypothyroidism
and hyperthyroidism were not detected. The mean age of
those with hypothyroidism in the 3-TM group was 10.9 +
3.8 (6-17.7) years, and the female/male ratio was 0.55. In
the same group, nine of the patients with hypothyroidism
were between 6 and 12 years old and five were between
12 and 18 years old (p = 0.842, x2 = 0.04). In the control
group, 1 (2%) patient had central hypothyroidism, and 6
(12.2%) had subclinical hypothyroidism. The mean age of
those with hypothyroidism in the control group was 11
+ 3.4 (6-16) years, and the female/male ratio was 1.3. No
sex difference was found between patients with hypoth-
yroidism in the B-TM and control groups (p = 0.397). The
number of overt hypothyroidism in the 3-TM group was
statistically higher than that in the control group (p =
0.002). The mean TSH and fT4 levels in the 3-TM and cont-
rol groups are demonstrated in Table 1. No difference in
TSH levels was found between the 3-TM and control gro-
ups (p > 0.05, z=—-0.013); however, a significant difference
in fT4 levels was found (p < 0.001, z=-9.085).

Table 1: Level of TSH and fT4

Serum TSH (pIU/L)

Serum fT4 (ng/dL)

Thalassemia patients

All

2.8+2.4 (0.63-13.08)

0.85+0.15 (0.6-1.51)

Subclinical

4.5+0.14 (4.3-4.6)

1.27+0.08 (1.18-1.34)

hypothyroidism

Overt
hypothyroidism

6.3%£2.7 (4.1-13.08) 0.73+0.079 (0.63-0.89)

Normal thyroid
function

2.4+0.9 (0.63-6.09) 0.85+0.14 (0.6-1.5)

Control Group
All 2.7+£1.27 (0.6-6.17)
5.2+0.5 (4.6-6.17)

1.25+0.22 (0.1-1.66)
1.26+0.15 (1.09-1.46)

Subclinical
hypothyroidism

Normal thyroid | 2.3+0.9 (0.6-4.07) 1.27+0.15 (0.96-1.66)

function

The mean ferritin level in the B-TM group was 2749 + 2006
(691-12468) ng/dL, the mean ferritin level of patients with
hypothyroidism was 3924 + 1955 (1581-7220) ng/dL, and
those of patients with normal thyroid function was 2606 +
1973.5 (691.1-12468) ng/dL. A significant difference was
found between the ferritin levels of those with and witho-
ut hypothyroidism (p = 0.006, z = —2.734).

A weak positive linear correlation was found between TSH
and ferritin levels in the B-TM group (r = 0.235, p = 0.007);
however, no relationship was found between fT4 and fer-
ritin levels (r = —0.151, p = 0.087). In the B-TM group, anti-
TPO in 1 (0.8%) patient and anti-TG in 5 (3.9%) patients
were high. Thyroid dysfunction was not detected in any
of the patients with a positive antithyroid antibody. The
mean anti-TG level of the patients was 18.66 + 35.38 (10—
231) IU/mL, and the mean anti-TPO level was 14.04 = 5.15
(5-34) IU/mL. No difference in anti-TG and anti-TPO levels
was found between patients with and without hypoth-
yroidism (p = 0.579 and p = 0.601, respectively). A weakly
positive correlation was found between ferritin increase
and anti-TG level (p = 0.02, r = 0.204), whereas no signi-
ficant correlation was found between ferritin levels and
anti-TPO levels (p = 0.76, r = 0.157).

Aabadem Univ. Saglik Bilim. Derg. 2023; 14 (3): 377-382

379



Thyroid Dysfunction in Beta-Thalassemia Major

DISCUSSION

Early recognition and management of endocrinologi-
cal complications in patients with thalassemia are one
of the important factors affecting the disease course.
Hypothyroidism is a common endocrinological compli-
cation in this patient group, and its frequency has been
reported as 4%-30% in various publications (10,11). In
this study, the frequency of primary hypothyroidism was
10.9%, similar to the literature. Subclinical hypothyro-
idism and overt hypothyroidism constituted 2.4% and
8.5%, respectively, of the primary hypothyroidism group.
In addition, the frequency of hypothyroidism was signifi-
cantly higher in the B-TM group than in the control group.
Unlike some other studies, no central hypothyroidism was
detected (12,13).

Despite conflicting publications on the relationship bet-
ween thyroid dysfunction and sex, a higher incidence of
subclinical hypothyroidism has been reported in female
patients than than males (14). No relationship was found
between hypothyroidism and sex. As with all endocrino-
logic complications, thyroid dysfunction is expected to be
more common in older individuals. However, conflicting
results have been reported in the literature. For example,
in the study conducted by Saleem et al. (15), hypothyro-
idism was reported as more frequent in the group aged
5-10 years (76.2%) than in the group aged 11-16 years
(23.8%). In this study, no difference in the frequency of
hypothyroidism was found between the groups aged
6-12 and 12-18 years.

Compared with the general population, patients with tha-
lassemia were thought to have different causes of thyroid
disorders. Iron can accumulate in the thyroid gland, pitu-
itary gland, and rarely in the hypothalamus. Compared
with other parts of the hypothalamus-pituitary axis, the
thyroid gland appears to be more susceptible to iron de-
position (16,17). Currently, the most simple and reliable
method of measuring body iron accumulation is serum
ferritin. In a previous study, patients with a serum ferri-
tin level < 1000 ng/mL were 3.25 times less likely to have
hypothyroidism than those with a serum ferritin level
>2500 ng/mL (18). In another report, the cut-off ferritin le-
vel for the risk of hypothyroidism development was 2000
ng/mL (19). In another study, all children with thyroid im-
pairment had high serum ferritin levels (mean value, 3983
ng/mL); however, no statistical significance was found
between thyroid dysfunction and serum ferritin levels
(20). In the present study, the mean ferritin level of the pa-
tients was 2749 ng/mL; thus, despite intensive chelation

therapy recommended for our patients, the poor treat-
ment compliance of patients remains a problem. In this
study, the ferritin level of patients with hypothyroidism
was higher than those with euthyroidism, and a reaso-
nable relationship was noted between them (p = 0.006,
z=-2.734).

Correlation studies examining the relationship between
hyperferritinemia and TSH and T4 levels were also con-
ducted. Yassouf et al. (11) declared that high serum ferri-
tin levels were directly related to high TSH levels; howe-
ver, no correlation was found between T4 and ferritin. In
this study, serum ferritin levels correlated with TSH levels
(r=0.235, p = 0.007), which coincides with the results of
Chirico et al. (21).

In the literature, publications on the effects of autoimmu-
nity on thyroid dysfunction in patients with thalassemia
are conflicting. In a previous study, the prevalence of au-
toimmunity was 1.6% in 364 patients with thalassemia,
and a limitation of the study was the absence of a control
group (22). In a study performed by Zervas et al. (23), an-
tithyroid antibodies were found in 4.5% of patients with
thalassemia major, consistent with our findings. In anot-
her study, serum ferritin levels were significantly higher
in patients with B-TM with positive antithyroid antibodies
than in those negative for them, and the authors conc-
luded that iron deposition was responsible for it rather
than an autoimmune process of the thyroid gland (24).
Interestingly, in another report, antithyroid antibodies in
patients with thalassemia were much lower than in tho-
se with euthyroidism (9.2% vs 20%), suggesting that iron
accumulation may inhibit autoimmunity rather than trig-
ger it (25). In the present study, none of our patients with
hypothyroidism had a high antithyroid antibody level. In
addition, no significant difference was found between the
mean anti-TPO and anti-TG levels in the groups with and
without hypothyroidism.

This study had some limitations. In this study, only serum
ferritin level was used as an indicator of body iron accu-
mulation. Although ferritin is still the most common para-
meter used to monitor body iron accumulation in patients
with thalassemia, it may not be a sufficient indicator for
the hypothalamus-pituitary-thyroid axis. In addition, the
number of people in the control group was less than that
in the patient group, and parameters related to autoim-
munity have not been studied in the control group. Thus,
no comparison could be made.
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CONCLUSION

In summary, our findings suggest that autoimmunity may
not pose a risk for the development of hypothyroidism in
patients with 3-TM but high ferritin levels may be respon-
sible. Prospective, randomized studies with many patients
are needed to associate the relationship between autoim-
munity and thyroid dysfunction in 3-TM.

DECLARATIONS

Funding
The authors declare that this study has received no finan-
cial support.

Conflicts of Interest
The authors declare no conflict of interest.

Ethics Approval
The study was approved by the local ethic committee of
Harran University (17/07/12).

Availability of Data and Material
The authors verify data transparency.

Authors’ Contributions
Conceived and designed the analysis: Burcu Akinci, Fatma
Demir, Ala Ustyol and Deniz Okdemir

Collected the data : Burcu Akinci, Fatma Demir, Ala Ustyol
and Deniz Okdemir

Contributed data and analysis tools: Burcu Akinci, Fatma
Demir, Ala Ustyol and Deniz Okdemir

Performed the analysis: Burcu Akinci, Ala Ustyol
Wrote the paper: Burcu Akinci

REFERENCES

1. Fibach E, Rachmilewitz EA. Pathophysiology and treatment of
patients with beta-thalassemia - an update. F1000Res. 2017;6:2156.
DOI:10.12688/f1000research.12688.1.

2. Canatan D. Thalassemias and hemoglobinopathies in Turkey.
Hemoglobin. 2014;38:305-7. DOI:10.3109/03630269.2014.938163.

3. Cappellini MD, Cohen A, Porter J, et al. Viprakasit V. Guidelines for the
management of transfusion-dependent thalassaemia (TDT), 3rd ed.
Nicosia (Cyprus): Thalassaemia International Federation, 2014.

4. De Sanctis V, Soliman AT, Canatan D, et al. Thyroid disorders in
homozygous B-thalassemia: current knowledge, emerging issues,
and open problems. MediterrJHematol Infect Dis.2019;11:€2019029.
DOI: 10.4084/MJHID.2019.029.

20.

21.

Magro S, Puzzonia P, Consarino C, et al. Hypothyroidism in patients
with thalassemia syndromes. Acta Haematol. 1990;84:72-6. DOI:
10.1159/000205032.

Soliman AT, De Sanctis V, Yassin M, et al. Chronic anemia and
thyroid function. Acta Biomed. 2017;88:119-27. DOI:10.23750/abm.
v88i1.6048.

Altinoz MA, Gedikoglu G, Deniz G. B-Thalassemia trait association
with autoimmune diseases: 3-globin locus proximity to the immunity
genes or role of hemorphins? Immunopharmacol Immunotoxicol.
2012;34:181-190. DOI:10.3109/08923973.2011.599391.

Gtowinska-Olszewska B, Borysewicz-Sanczyk H, Sawicka B, et al.
Does hashimoto’s thyroiditis increase the risk of cardiovascular
disease in young type 1 diabetic patients? Front Endocrinol.
2020;11:431. DOI: 10.3389/fend0.2020.00431.

Hirtz R, Keesen A, Holling H, et al. No Effect of thyroid dysfunction
and autoimmunity on health-related quality of life and mental
health in children and adolescents: results from a nationwide
cross-sectional study. Front Endocrinol. 2020;11:454. DOI: 10.3389/
fendo.2020.00454.

. De Sanctis V, Soliman A, Campisi S, et al. Thyroid disorders in

thalassaemia: An update. Curr Trends Endocrinol. 2012;6:17-27.

. Yassouf MY, Alquobaili F, Kabalan Y, et al. Compliance with

deferoxamine therapy and thyroid dysfunction of patients with
-thalassemia major in Syria. Hemoglobin 2019;43:218-21. DOI:10.
1080/03630269.2019.1639517.

. De Sanctis V, Soliman A, Candini G, et al. High prevalence of

central hypothyroidism in adult patients with B-thalassemia major.
Georgian Medical News. 2013;222:88-94.

. Soliman AT, Al Yafei F, Al-Naimi L, et al. Longitudinal study on thyroid

function in patients with thalassemia major: High incidence of
central hypothyroidism by 18 years. Indian J Endocrinol Metab.
2013;17:1090-95. DOI: 10.4103/2230-8210.122635.

. De Sanctis V, De Sanctis E, Ricchieri P, et al. Mild subclinical

hypothyroidism in thalassaemia major: prevalence, multigated
radionuclide test, clinical and laboratory long-term follow-up study.
Pediatr Endocrinol Rev. 2008;6:174-80.

. Saleem M, Ghafoor MB, Anwar J, et al. Hypothyroidism in

beta-thalassemia major patients at Rahim Yar Khan. JSZMC.
2016;7:1016-19.

. Christoforidis A, Haritandi A, Tsitouridis |, et al. Correlative study

of iron accumulation in liver, myocardium, and pituitary assessed
with MRI in young thalassemic patients. J Pediatr Hematol Oncol.
2006;28:311-5. DOI: 10.1097/01.mph.0000212915. 22265.3b.

. Christoforidis A, Haritandi A, Perifanis V, et al. MRl for the

determination of pituitary iron overload in children and young
adults with -thalassaemia major. Eur J Radiol. 2007;62:138-42. DOI:
10.1016/j.ejrad.2006.11.016.

. Belhoul KM, Bakir ML, Saned MS, et al. Serum ferritin levels

and endocrinopathy in medically treated patients with f
thalassemia major. Ann Hematol. 2012;91:1107-14. DOI: 10.1007/
s00277-012-1412-7.

. Baghersalimi A, Rad AH, Koohmanaee S, et al. The cutoff of ferritin for

evaluation of hypothyroidism in patients with thalassemia. J Pediatr
Hematol Oncol. 2019;41:515-8. 10.1097/MPH.0000000000001489.

Upadya SH, Rukmini MS, Sundararajan S, et al. Thyroid function in
chronically transfused children with beta-thalassemia major: a cross-
sectional hospital-based study. Int J Pediatr. 2018;2018:9071213.
DOI:10.1155/2018/9071213.

Chirico V, Antonio L, Vincenzo S, et al. Thyroid dysfunction in
thalassaemic patients: Ferritin as a prognostic marker and combined
iron chelators as an ideal therapy. Eur J Endocrinol. 2013;169:785-
93.DOI: 10.1530/EJE-13-0627.

Aabadem Univ. Saglik Bilim. Derg. 2023; 14 (3): 377-382

381



Thyroid Dysfunction in Beta-Thalassemia Major

22. Delaporta P, Maria Karantza M, Sorina Boiu S, et al. Thyroid function
in Greek patients with thalassemia major. Blood. 2012;120:5176.
DOI: 10.1182/blood.V120.21.5176.5176

23. Zervas A, Katopodi A, Protonotariou A, et al. Assessment of Thyroid
Function in Two Hundred Patients with b-Thalassemia Major.
Thyroid. 2002;12:151-4. DOI: 10.1089/ 105072502753522383.

24. Pes GM, Tolu F, Dore MP. Anti-thyroid peroxidase antibodies and
male gender are associated with diabetes occurrence in patients
with beta-thalassemia major. J Diabetes Res. 2016;2016:1401829.
DOI: 10.1155/2016/1401829.

25. Mariotti S, Pigliaru F, Cocco MC, et al. B-thalassemia and thyroid
failure: is there a role for thyroid autoimmunity? Pediatr Endocrinol
Rev. 2011;8:307-9.

Acabadem Univ. Saglk Bilim. Derg. 2023; 14 (3): 377-382

382



Acibadem Univ. Saglik Bilim. Derg. 2023; 14 (3): 383-389
https://doi.org/10.31067/acusaglik.1241794

(o L[\ YW Y: 3 [« N VNNV VARTVAIIE  Physical Medicine and Rehabilitation / Fiziksel Tip ve Rehabilitasyon

Neuropathic Pain and Related
Factors in Female Patients with
Rheumatoid Arthritis
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"Istanbul Physical Medicine and
Rehabilitation Training and Research ABSTRACT

Hospital, Istanbul, Turkey Purpose: Neuropathic pain (NP) can accompany Rheumatoid arthritis (RA) like many other diseases. The aim of our study

was to investigate the frequency of NP and related factors in female patients with RA.

Methods: Age, disease duration, body mass index (BMI) and erythrocyte sedimentation rate (ESR) were recorded. A pain
visual analog scale (VAS) was used to record pain intensity and a pain-detect questionnaire (PDQ) was used to record
NP score. RA disease activity was calculated with DAS28 score. Health Assessment Questionnaire (HAQ) was used for
functional status.

Results: NP scores of the patients were high. A significant correlation was found between PDQ and VAS, BMI and
HAQ values. The correlation value between PDQ and disease duration, age, inflammation and disease activity was not
significant.

Condlusion: Al of the patient’s pain may not be caused by inflammation. If this is the case, treatment can change. If the
pain pattern is questioned and treated, unnecessary use of anti-inflammatory drugs can be prevented.

Halime KiBAR Keywords: inflammation, pain, rheumatoid arthritis

Romatoid Artritli Kadin Hastalarda Noropatik Agr ve iligkili Faktorler
OZET

Amag: Noropatik agri (NP), diger bircok hastalik gibi Romatoid artrite (RA) de eglik edebilir. Calismamizin amaci, RA'li
kadin hastalarda NP sikligini ve iliskili faktorleri arastirmaktir.

Yontem: Yas, hastalik siiresi, viicut kitle indeksi (VKI) ve eritrosit sedimantasyon hizi (ESR) kaydedildi. Agn siddetini
kaydetmek icin bir agn gorsel analog skalasi (VAS) kullanildi ve NP skorunu kaydetmek icin agn algilama anketi (PDQ)
kullanildi. RA hastaligi aktivitesi DAS28 skoru ile hesaplandi. Fonksiyonel durum icin Saglik Degerlendirme Anketi (HAQ)
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sorgulanip tedavi edilirse gereksiz antiinflamatuar ilag kullaniminin 6niine gegilebilir.
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Neuropathic Pain in Female Patients with Rheumatoid Arthritis

s a chronic, inflammatory condition that mostly af-

fects the synovial joints, rheumatoid arthritis (RA)

is known (1). The main complaint of patients with
RA is pain. It has been reported that the improvement in
pain is the most important parameter for the patient (2).

Activation of inflammatory cytokines and sensitization of
peripheral nerve endings cause pain (3). Synovial inflam-
mation causes the release of bradykinin and prostaglan-
dins, thus, the thin Cfibers in the synovium are stimulated
(4,5). Because RA is an inflammatory disease, treatment
is aimed at suppressing inflammation. Complaints are
expected to decrease as inflammation is suppressed.
However, it is difficult to fully control the pain even in RA
patients who are under close follow-up. In a study, evalu-
ating patients who were in remission for more than a year,
it was concluded that 12.5% of patients had significant
pain complaints. It has been reported that pain control
remains inadequate even if inflammation is controlled (6).

These results brought to mind the idea that there are
other pain mechanisms in the pathogenesis of pain.
Questioning the character of pain has revealed that differ-
ent mechanisms also cause pain in inflammatory diseases.
The frequency of neuropathic pain (NP) was investigated
and important results were obtained in studies conduct-
ed with female and male RA patients (7,8).

The aim of our study was to investigate the frequency of
NP and related factors in female patients with RA.

MATERIALS AND METHODS

104 patients with RA who were admitted to the outpatient
clinic were included consecutively in this cross-sectional
observational study. 2 patients were missing data. We per-
formed a face to face interview and physical examination.

All patients were previously diagnosed according to the
ACR 1987 or 2010 diagnostic criteria. All patients were fol-
lowed up regularly.

1987 ACR Classification criteria for RA (It is necessary for
the patient to have at least 4 criteria for the diagnosis of
RA.)

A. Morning stiffness in and around joints lasting at least
one hour before maximal improvement,

B. Soft tissue swelling of three or more joint areas ob-
served by a physician

C. Swelling (arthritis) of the proximal interphalangeal,
metacarpophalangeal, or wrist joints

D. Symmetric joint swelling
E. Rheumatoid nodules
F. The presence of rheumatoid factor in blood tests

G. Radiographic erosions and periarticular osteopenia in
hand or wrist joints or both

2010 ACR/EULAR Classification criteria for RA (A score of
> 6/10 is needed for a definite classification of a patient
with RA.)

A. Jointinvolvement: Large joint0, 2-10 large joints 1, 1-3
small joints (with or without involvement of large joints)
2, 4-10 small joints (with or without involvement of large
joints) 3, >10 joints (at least one small joint) 5

B. Serology (at least one test result is needed for classifi-
cation): Negative RF and negative ACPA 0, Low positive RF
or low positive ACPA 2, High positive RF or high positive
ACPA 3

C. Acute Phase Reactans (at least one test result is need-
ed for classification): Normal CRP and normal ESR 0,
Abnormal CRP or abnormal ESR 1

D. Duration of symptoms: < 6 weeks 0, > 6 weeks 1

Patients with diabetes were not included in the study.
Patients who were using regular nonsteroidal anti-inflam-
matory drugs (NSAID) were excluded from this study. It
was questioned whether the patients had previously re-
ceived pregabalin, gabapentin, amitriptyline, duloxetine
or another medical treatment for NP. Patients who use
these drugs were not included in the study. Patients with
a history of NP, neurological disease, spinal surgery or a
history of spinal disease were excluded.

Age, disease duration, body mass index (BMI) and medica-
tion were recorded. Tenderness and swelling in the joints
were evaluated by the physiatrist. DAS28 score was cal-
culated with an erythrocyte sedimentation rate (ESR). A
patient with a DAS28 score of less than 2.6 is in remission;
a score greater than or equal to 2.6 and less than 3.1 indi-
cates low activity; a score greater than or equal to 3.1 and
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<5.1indicates moderate activity and a score of 5.1 or more
indicates high activity (9).

A visual analog scale (VAS, 0-100 mm) was used for the
pain assessment of the patients.

The Turkish version of the pain-detect questionnaire
(PDQ) was used for the evaluation of NP (10). The severity,
location, spread, course and pattern of the pain are eval-
uated with the PDQ. Patients are asked to rate the ques-
tions between 0-10. The score is calculated in the range
of 0-38.

12 Unlikely neuropathic pain
13-18 Possible neuropathic pain
19 Likely neuropathic pain is defined.

Alkan H et al. (10) performed the Turkish validity and reli-
ability PDQ. When the cut-off value was accepted as 19 or
below, the sensitivity was 77.5 % and the specificity was
82.5%. Hallstrom et al. (7) determined its sensitivity as 68
% and specificity as 83%. In Hallstréom’s study, the sensitiv-
ity of the DN4 questionnaire was 93%, and the specificity
was 75%; The sensitivity of the LANSS questionnaire was
36% and the specificity was 100% (11).

Functions were measured by Health Assessment
Questionnaire (HAQ). HAQ has been developed by Fries
etal. (12). It has been adapted for the Turkish people (13).

The study protocol was approved by the Istanbul Kanuni
Sultan Suleyman Training and Research Hospital ethics
committee (KAEK/2022.12.235). The study was conduct-
ed in accordance with the principles of the Declaration of
Helsinki.

Written informed consent was obtained from the patients.

STATISTICS

Utilizing the package application SPSS version 22.0, statis-
tical analyses were performed. The four main components
of descriptive statistics were number, percentage, mean,
and standard deviation. Utilizing both mathematical and
visual techniques (such as probability graphs and histo-
grams), the appropriateness of variables to the normal
distribution was evaluated (Shapiro-Wilk test). The Levene
test was used to assess the homogeneity of the variances.

Descriptive statistics were used to show the nonparamet-
ric data, and the chi-square test was used to assess them.
Both numbers (n) and percentages (%) were used to rep-
resent the categorical variables.

Pearson correlation test was used in correlation. Multiple
Regression Analysing was used. In the statistical ana-
lyzes in the study, values (p) below 0.05 were considered
significant.

RESULTS

102 patients completed in the study. The characteristics
of the patients are presented in Table 1. The mean age of
patients was 55.01 £ 12.55 (Minimum 23, Maximum 78,
Median 54.5). The mean disease duration was 10.87 + 7.9
years (Minimum 1, Maximum 35, Median 8). The mean BMI
of the patients was 28.9 £ 5.92 (Minimum 17.7, Maximum
444, Median 27.95). The mean VAS of the patients was
40.89 + 22.9 (Minimum 0, Maximum 95, Median 50). The
mean ESR value of the patients was 23.8+ 16.8 (Minimum
3, Maximum 81, Median 21). The disease activity score was
calculated by ESR value, swelling and tenderness of 28
joints and general health evaluation score of the patient
with 0-100 mm, and the mean DAS28 value was 3.3+ 1.12
(Minimum 1, Maximum 5.7, Median 3.3). The mean HAQ
score was 0.94 + 0.78 (Minimum 0, Maximum 3, Median
0.72).

The mean PDQ was 14.2 + 7.83 (Minimum 0, Maximum 32,
Median 15). PDQ evaluation results of the patients were
recorded in 3 groups. Most patients were identified in the
possible neuropathic pain group (40%). Possible and likely
neuropathic pain was detected in 61.43% of the patients.

24.5% of patients were normal weight, 36.2% were over-
weight, and 39.3% were obese. 19.6% of the patients
were in remission, 38.4% had low disease activity, 35%
had moderate disease activity, and 7% had high disease
activity.

Considering the drugs used by the patients, 47.1% were
disease-modifying antirheumatic drug (DMARD) thera-
py (88% methotrexate, 9% leflunomide, 2% hydroxikh-
lorokin, 1% sulfasalazine), 25% DMARD + glucocorticoid
therapy, 10.57% was only biological therapy, 8.68% was
biological therapy + glucocorticoid, 8.65% was DMARD +
biological therapy.
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Table 1

Characteristics of Patients Mean +SD | Min-Max | Median
Age (years) 55.01 +£12.55 23-78 54.5
Disease duration (years) 10.87+79 1-35 8
BMI (kg/m?) 289+592 | 17.7-444 | 27.95
VAS (0-100 mm) 40.89 +22.9 0-95 50
DAS28 3.33+£1.12 3.3-57 33
ESR 23.8+16.8 3-81 21
HAQ 0.94+0.78 0-3 0.72
PDQ 142+7.83 0-32 15
PDQ1 (%) 38.57
PDQ 2 (%) 40
PDQ3 (%) 2143
Medical therapy (%)
DMARD 471
DMARD+gc 25
Biological therapy 10.57
Biological therapy+gc 8.68
Biological therapy+DMARD 8.65
Disease activity (%)
Remission 19.6
Low activity 384
Moderate acvtivity 35
High activity 7

Data are means, BMI: body mass index, VAS: visual analog scale (0-
100 mm), HAQ: health assessment questionnaire, ESR: erythrocyte
sedimentation rate, PDQ: painDETECT quastionnare

The multi-regression analysis is presented in Table 2. A sig-
nificant correlation was found between PDQ and VAS, BMI
and HAQ values (Figure 1,2,3 respectively). The correla-
tion value between PDQ and disease duration, age and
DAS28 was not significant. There was no relationship be-
tween the drugs used by the patients and NP.Correlations
between patient characteristics are presented in Table 3.
The relationship between age, BMI, VAS, HAQ and disease
duration was investigated. A significant correlation was
found between age and disease duration. In addition, a
significant correlation was found between DAS28 and
VAS. There was no correlation between other parameters.

Table 2

Multiple Regression Analysis

Method

Categorical predictor coding (1, 0)
Rows unused &

Bnalysis of Variance

Source DF Adj ss Adj MS F-Value P-Value

Regression 11 106%.44 87.222 2.46 0.010
Age 1 2.90 2.902 0.07 0.787
BMI all 354.71 354.71 9.06 0.003
Disease duration 1 80.53 80.533 2.03 0.157
ESR all 5.66 5.664 0.14 0.706
Das28 1 32.51 32.511 0.82 0.367
HAQ 1 517.18 517.18 13.21 <0.001
VAS 1 1200.41 1200.41 30.67 <0.001
Medication 1- syn DMARD 2-syn D 4 55.1.5 13,787 0.35 0.845

Error 91 3602.52 39.588

Total 102 4671.96

Model Summary

s R-sg R-sg(adj) R-sg(pred)
6.25599 37.63% 36.26% 33.42%

Coefficients

Term Coef SE Coef T-Value P-Value VIF
Constant -1.80 2.72 -0.66 0.509

BMI 0.2714 0.0801 3.01 0.003 1.02
HAQ 2.648 0.728% 3.64 <0.001 1.14
VAS 0.1381 0.0248 5.54 <0.001 1.1é
Regression Eguation

pDQ = -1.80 + 0.2714 BMI + 2.648 HAQ + 0.1381 VAS

Table 3
Correlations Between Characteristics of Patients
Disease
Age (p) BMI (p) VAS (p) DR duration
(p)
(p)
BMI 0.320 - 0.363 0.986 0.760
VAS 0.825 0.363 - <0.001 0.643
Disease | 0, [ 0760 0643 0.160 -
duration
DAS28 0.453 0.986 <0.001 - 0.160
HAQ 0.847 0.924 0.173 0.522 0.359
Data are means, BMI: body mass index, VAS: visual analog scale (0-100
mm), HAQ: health assessment questionnaire

DISCUSSION

The purpose of this study was to determine the preva-
lence of NP in female patients with RA and to evaluate the
associations between NP and the patient’s age, disease
duration, disease activity, inflammation, BMI, pain inten-
sity, functional status, and medication use.

NP unpossible was 38.57%, NP possible was 40%, and
likely NP was 21.43% of the patient with RA.
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Thefactors associated with NP were BMI, pain severity and
functionality. There was no relationship between NP and
age, disease duration, disease activity, and inflammation.

Pain is one of the most common complaints in RA. 68%
of RA patients identified a reduction in pain as their first
priority (14). McWilliams et al. (15) evaluated patients with
RA after one year of DMARD therapy and did not deter-
mine a significant difference in pain levels. Patients are
asked to score their pain levels, but the pain character
is not questioned in pain assessment with VAS. The pain
score may be affected by NP.

Ahmed et al. (8) found a correlation between PDQ score
and pain severity. This result supports the idea that pain
character should be questioned before treatment. Only
patient-reported poor health scores may lead to failure
to achieve remission in some patients (16,17). It was re-
ported that the patient’s global assessment correlated
with the patient’s pain score (18). Health scores can be af-
fected by pain. This may lead to a high account of disease
activity. Although DAS28 is associated with inflammatory
activity, it has been shown to be affected by factors such
as chronic pain (19). In our study, there was a relationship
between DAS28 and pain severity, but no relationship was
found between DAS28 and disease duration. This result
does not support that disease activity is associated with
chronic pain.

Koop et al.(7) reported that although 75% of patients
were in remission, 44% had significant pain. According to
PDQ, they found likely NP in 17% of patients and possible
NP in 21%. We detected a higher rate of NP in our patients
compare with previous studies (7, 20, 21). We think that
this result may be due to two reasons. First, there may
be differences in the perception of pain between societ-
ies. Second, our study was conducted with only female
patients.

Previously, obesity has been identified as a risk factor
for chronic pain (22, 23, 24). Fantuzzi (25) reported that
white adipose tissue plays an active role in the regulation
of physiological and pathological processes, including
immunity and inflammation. It was determined a signif-
icant difference between normal, overweight and obese
patients in pain scores evaluated with the VAS in patients
with RA in another study (8). In our study, there was no
relationship between VAS and BMI, but there was a rela-
tionship between NP and BMI. The increase in BMI may
increase NP not only by mechanical factors but also by
different mechanisms.
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Schaefer et al. (26) observed that high pain levels were
associated with functionality in patients with NP. Doth et
al. (27) stated that neuropathic pain negatively affects the
quality of life, and this effect increases with the severity
of the pain. Rocha et al. (20) reported an association be-
tween NP and functional score (HAQ).

Noda et al.(18) investigated the characteristics of pain and
the impact of NP-like symptoms (with PDQ) on health-re-
lated quality of life (HRQoL) with RA. They detected
how the HRQoL of RA patients was effected by NP-like
symptoms. In patients with NP-like symptoms, they dis-
coveredinconsistencies between the overall assessments
provided by patients and raters. Consequently, they have
suggested that more attention should be paid to NP-like
symptoms when treating patients with RA. A measure
called HRQoL is used to assess a patient’s level of pain and
physical and mental health. In our study, we did not assess
mental health. We discovered a connection between NP
and the functionality of the patients consistent with the
literature. While no relationship was found between pain
and functionality in our study, there was a relationship be-
tween NP and functionality. We care about this result for
RA. Any condition that may contribute to increased func-
tionality, especially in RA patients, should be evaluated for
treatment.We have not found a relationship between NP
and disease activity and ESR value. Previously, no relation-
ship was found between NP and DAS28, CRP and ESR (7).
This indicates that NP is not associated with inflammation.
The mean disease activity levels of our patients were also
higher than we expected. This may be related to the high
NP scores of our patients. NP may have affected the gen-
eral health score in the disease activity calculation. In our
study, a relationship was also found between DAS28 and
VAS. While there is a relationship between NP and VAS,
it is contradictory that there is no relationship between
DAS28. This situation can only be clarified by controlled
studies in which patients are re-evaluated with DAS28 af-
ter NP treatment.

NP and disease duration had no correlation. This result
was compatible with previous studies (7,20,21). It has
been discussed that pain persists with central sensitiza-
tion mechanisms in tissues without inflammation in pa-
tients with chronic pain (28). According to this hypoth-
esis, chronic pain and NP are expected to be associated.
However, the fact that disease duration is not associated
with NP confirms the need for further investigation. The
gold standard diagnostic method for central sensitiza-
tion does not exist, but there are studies that found a

relationship between an increase in the ‘PainDetect’ pain
score and central sensitization (21,29,30).

We also recorded the drugs used by the patients in the
study. Patients are not homogeneous in terms of the drug
therapy they use for RA. We also included patients using
glucocorticoids in our study. There was no relationship
between drugs and NP. This result showed that NP could
not be controlled with RA treatment.

This study has some strengths and limitations. The
strength is that all evaluations were made by the same re-
searcher. The first limitation is a single method was used
for NP assessment. Secondly, a cause and effect relation-
ship cannot be established because of the cross-sectional
design.

As a result, pain should be questioned in detail when
evaluating RA patients. The presence of a neuropathic
component must be investigated. Thus, the treatment
approach of patients may change. Weight control might
also decrease NP. However, controlled studies are needed
to prove this possibility. Weight control of all RA patients
should be considered and followed. Besides its beneficial
effects on the heart and joints, it may also be effective in
reducing NP. This should be taken into account, especial-
ly in drug dosing and switching decisions i. NP affects
daily life functions. Controlling pain and improving the
patient’s functionality increase the quality of life. More
studies on this subject will be beneficial for patients and
professionals.
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Fetal Echocardiography: Is an
Anxiety and Stress Factor for Mother

and Fetus?
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ABSTRACT

Purpose: There are conflicting data about the effects of fetal echocardiography on the psychiatric symptoms of the
mother and cardiac evaluation of the fetus. Based on this, the aim of the study is to investigate maternal anxiety and
stress levels before undergoing fetal echocardiography and its possible effect on fetal cardiac measurements.

Methods: This study included 119 pregnant women who evaluated using fetal echocardiography as the study group
and 65 healthy pregnant women who evaluated using ultrasonography for routine screening as the control group. All
participants filled out State and Trait Anxiety Inventory (STAI), Perceived Stress Scale (PSS), and Beck Depression Inventory
(BDI) before assessment. Mitral flow velocity, tricuspid flow velocity, aorta flow velocity, pulmonary artery flow velocity,
and fetal heart rate was evaluated by fetal echocardiography.

Results: STAI-S, STAI-T, and PSS scores of women who were evaluated by using fetal echocardiography were higher than
the control group. In the fetal echocardiography group, the aorta flow velocity values of pregnant women with high STAI-S
scores were higher than those with low STAI-S scores. Fetal heart rate was higher in pregnant women with low STAI-T
scores compared to pregnant women with high STAI-T scores. Correlation analyses showed that STAI-S scores and aorta
flow velocity values and the number of pregnancies were positively correlated. In addition, fetal heart rate was found to
be negatively correlated with STAI-S, STAI-T, and PSS scores.

Condlusion: Fetal echocardiography can cause anxiety and stress in pregnant women and may have negative effects on
fetal cardiac evaluation.

Keywords: anxiety, depression, echocardiography, pregnancy

Fetal Ekokardiyografi: Anne ve Fetiis icin Kaygi ve Stres Faktorii miidiir?
0ZET

Amag;: Fetal ekokardiyografinin annenin psikiyatrik semptomlari ve fetiisiin kardiyak degerlendirmesi iizerindeki etkileri
hakkinda celiskili veriler vardir. Buradan yola ¢ikarak calismanin amaci fetal ekokardiyografi yapiimadan dnce maternal
kaygi ve stres diizeylerini ve bunun fetal kardiyak dlciimler Gizerine olasi etkisini aragtirmaktir.

Yontem: Bu calismaya, calisma grubu olarak fetal ekokardiyografi kullanilarak degerlendirilen 119 gebe ve kontrol
grubu olarak rutin tarama icin ultrasonografi kullanilarak degerlendirilen 65 saglikli gebe dahil edildi. Tim katiimailar,
ultrasonografi degerlendirmesinden dnce durumluk ve siirekli kaygi envanteri (STAI), algilanan stres dlcegi (PSS) ve beck
depresyon envanteri'ni (BDI) doldurdu. Mitral akis hizi, trikiispit akis hizi, aort akis hizi, pulmoner arter akis hiz, fetal kalp
hizi fetal ekokardiyografi ile degerlendirildi.

Bulgular: Fetal ekokardiyografi ile degerlendirilen gebelerin STAI-S, STAI-T ve PSS puanlan kontrol grubuna gére daha
yiiksekti. Fetal ekokardiyografi grubunda STAI-S skoru yiiksek olan gebelerin aort akis hizi degerleri, STAI-S skoru diisiik
olanlara gore daha yiiksekti. STAI-T skoru diisiik olan gebelerde fetal kalp hizi, STAI-T skoru yiiksek olan gebelere gére
daha yiiksekti. Korelasyon analizleri, STAI-S skorlariile aort akim hizi degerleri ve gebelik sayisi arasinda pozitif korelasyon
oldugunu gosterdi. Ayrica fetal kalp hizinin STAI-S, STAI-T ve PSS puanlari ile negatif korelasyon gdsterdigi bulundu.

Sonug: Fetal ekokardiyografi, gebelerde anksiyete ve strese neden olabilir ve fetal kardiyak degerlendirmeyi olumsuz
etkileyebilir.

Anahtar Kelimeler: anksiyete, depresyon, ekokardiyografi, gebelik
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Fetal Echocardiography and Anxiety

etal echocardiography is a detailed sonographic

evaluation tool used to assess prenatal fetal cardiac

structure and function, and detect fetal heart ab-
normalities (1). Fetal echocardiography, which was used
to be mainly used for evaluating congenital heart disease
(CHD), is now routinely required in cases such as having a
family history of CHD, as a screening test to detect abnor-
malities (2). In addition, the guidelines recommend fetal
echocardiography if the mother has a metabolic disease
such as diabetes, or if she has a history of in vitro fertiliza-
tion and multiple pregnancies (3). Fetal echocardiography
has been shown in many studies to reduce neonatal mor-
bidity and possible CHD-related mortality (4). It has been
noted that most cases of CHD diagnosed before the deli-
very are seen in pregnancies without a defined risk factor
(5). For these reasons, the number of pregnant women
referred for fetal echocardiography for routine control
without any risk factors is increasing. Although fetal ec-
hocardiography imaging is increasing, there are limited
data on the effect of its application on the psychological
well-being of the mother and on the cardiac evaluation
of the fetus. Studies on this subject have reported that
normal fetal echocardiography results reduce anxiety (6).
However, the anxiety of pregnant women was retrospec-
tively evaluated in studies long after fetal echocardiog-
raphy imaging and studies that evaluated the mother’s
anxiety levels before the fetal echocardiography are rare.
In a study that evaluated maternal anxiety before fetal
echocardiography, high levels of anxiety were reported
in pregnant women admitted for fetal echocardiography
compared to women who did not (7). For this reason, cli-
nicians should consider psychiatric symptoms in women
undergoing prenatal diagnostic procedures.

Routine obstetric ultrasonography assessments have
been shown to be a positive and quite a desirable experi-
ence for most pregnant women (8). However, detection of
unexpected conditions, such as suspected chromosomal
abnormalities and fetal structural abnormalities, during
a routine USG scan has been reported to lead pregnant
women to think negatively and experience intense anx-
iety (9). Prenatal screening experience, including fetal
echocardiography, has been found to be a factor of stress
for mothers and their partners due to the fear of diagno-
sis about their babies during pregnancy (10). In addition,
waiting for a prenatal diagnosis can cause a depressed
mood, guilt, lack of motivation, and feelings of helpless-
ness (11). Data from all these studies support the idea that
more attention should be paid to the psychological state
of the mother during the evaluation of pregnancy-related
medical conditions.

A referral to a specialist for fetal echocardiography for a
suspected fetal anomaly or for routine control can be a
source of anxiety and stress for an expectant mother.
Based on this, the aim of the study is to investigate ma-
ternal anxiety and stress levels before undergoing fetal
echocardiography and its potential effect on fetal cardiac
measurements. We hypothesize that fetal echocardiogra-
phy is an imaging tool that can lead to anxiety and stress
in pregnant women, and anxiety that occurs before the
procedure can have a negative impact on fetal cardiac
evaluation.

Materials and Methods

Procedure

This cross-sectional study was conducted with preg-
nant women admitted to a maternity and child hospital.
Women who were evaluated with fetal echocardiography
for the first time were included in the study as the study
group. As a control group, healthy pregnant women who
have no problems related to pregnancy and fetuses and
who did not undergo fetal echocardiography were includ-
ed. Participants’anxiety, stress, and depression levels were
evaluated using various scales. The scales were filled in by
participants half an hour before fetal echocardiography.
All participants gave their written informed consent after
the investigators had explained the aim and course of the
study. Oral assent was also obtained from all participants.

Materials

State-Trait Anxiety Inventory (STAI)

STAl is a 40-item self-report scale, developed by
Spielberger to measure an individual’s state and trait anx-
iety levels (12). The scale has two different forms consist-
ing of 20 items, measuring state anxiety (STAI-S) and trait
anxiety (STAI-T). The score ranges from 20 to 80 on the
4-point Likert-type scale, which is rated from 1 (never) to 4
(completely). The validity and reliability study of the scale
for our country was conducted by Oner and Le Compte
(13). STAlis widely used to assess anxiety during pregnan-
cy, and the cut-off score was taken as 40 (high anxiety) in
the studies conducted so far (14).

Perceived Stress Scale (PSS)

PSS has been designed to measure the degree of per-
ceived stress in an individual'’s life caused by some circum-
stances (15). Participants evaluate 10 items on the scale
on a five Likert-type scale, which ranges from never (0) to
very often (4). The validity and reliability study of the scale
for our country was conducted by Eskin et al. (16). Cut-off
score of PSS was taken as 15 (high stress) in the studies
conducted so far (17).

Acabadem Univ. Saghk Bilim. Derg. 2023; 14 (3): 390-396

391



Akina Mehmet Akif et al.

Beck Depression Inventory (BDI)

BDlis a 21-item self-report scale designed to assess the se-
verity of depressive symptoms (18). BDl is the most widely
used depression measurement tool around the world. The
validity and reliability study of the scale for our country
was conducted (19).

Fetal Echocardiography

Fetal echocardiography was performed with Philips
Affiniti 50 (Philips Healthcare, Andover, Netherlands) by
the same observer and an echocardiographic scanner
with 2.5-5 MHz transducers was used. The fetal examina-
tion included the standard techniques to evaluate the
position and axis of the heart and for scanning plans and
conventional Doppler and M-mode measurements (20).
The structural disorders of the heart were evaluated by a
two-dimensional ultrasound imaging technique and the
rhythm and dimensions of the heart were evaluated by
the M-mode technique (21).

Statistical Analysis

The data were analyzed using SPSS 20 software (IBM
Corporation, Armonk, NY, USA). The data were present-
ed as mean (standard deviation [SD]) for numerical vari-
ables and percentages for categorical variables. The
Kolmogorov-Smirnov normality test was used to deter-
mine whether the variables have a normal distribution.
Chi-square (x°) test was used to compare categorical
variables and frequencies. Continuous variables were ex-
pressed by means (SD). Student’s t-test was used to com-
pare the variables with normal distribution between the
two groups. The Mann-Whitney U test was used to analyze
non-normally distributed variables. Bivariate correlations
were evaluated using Pearson’s correlation analyses to
determine the association between psychiatric variables
and fetal echocardiography measurements. All statistical
analyses were performed within a 95% confidence inter-
val, and a p-value of <0.05 was considered statistically
significant.

Results

This study was conducted with 119 pregnant women in
the study group who were assessed with fetal echocardi-
ography, and 65 healthy pregnant women who were as-
sessed with routine USG screening in the control group.
The sociodemographic and clinical characteristics of the
women are presented in Table 1. The mean age of the
women who were assessed with fetal echocardiogra-
phy was 26.34+4.8, and 26.89+4.32 in the control group

(p=0.293). There was no statistically significant differ-
ence between the two groups in terms of participants’
educational level and family income (p>0.05). The mean
gestational age of the women who were assessed with
fetal echocardiography was 25.47+4.95, and 26.56+8.65
in the control group (p=0.107). Of the women who were
assessed with fetal echocardiography, 40 (33.6%) had
their first pregnancy, 79 (66.4%) had their second or lat-
er pregnancies. In the control group, 17 (26.1%) had their
first pregnancy, 48 (73.9%) had their second or later preg-
nancies (p=0.296). In the fetal echocardiography group,
92 (77.3%) had no history of miscarriage, while 19 (15.9%)
had one miscarriage, and 8 (6.8%) had a history of two or
more miscarriages. In the control group, 44 (67.6%) had
no history of miscarriage, 11 (16.9%) had one miscarriage,
and 10 (15.5%) had a history of two or more miscarriages
(p=0.152).

A comparison of the psychiatric variables between the
study groups is shown in Table 2. STAI- S and STAI-T scores
of the women who were assessed with fetal echocardi-
ography were statistically significantly higher than in the
control group (p=0.001 and p=0.006, respectively). In ad-
dition, PSS scores were statistically significantly higher
in the fetal echocardiography group than in the control
group (p=0.002).

A comparison of mitral flow velocity (MFV), tricuspid flow
velocity (TFV), aorta flow velocity (AFV), pulmonary artery
flow velocity (PFV), and fetal heart rate (FHR) measured
in fetal echocardiography according to the STAI-S, STAI-T,
and PSS groups is shown in Table 3. AFV values (0.765, vs.
0.683 cm/sec) of the women with high STAI-S scores com-
pared to women with low STAI-S scores were statistically
significantly higher (p=0.014). FHR (150.2/min vs. 147.1/
min) was statistically significantly higher in pregnant
women with low STAI-T scores than in pregnant women
with high STAI-T scores (p=0.016).

Correlation analyses between psychiatric variables and
fetal echocardiography parameters are shown in Table
4. A positive correlation was found between AFV and
STAI-S scores (r=.186, p=0.043). In addition, a negative
correlation was found between FHR and STAI-S (r=-.235,
p = 0.014), STAI-T (r=-.222, p=0.021), and PSS (r=-.220,
p=0.021) scores.
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Table 1. Demographic and clinical characteristics of the participants

Variables Fetal echocardiography (n: 119) | Control (n: 65) t/z/x? p
Age (years), mean+sd 26.34+4.80 26.89+4.32 0.917¢ 0.293
Gestational age (weeks), mean+sd 25.47+4.95 26.56+8.65 0.125° 0.107
Previous miscarriage, n (%) 27 (22.7) 21(32.4) 1.064° 0.152
i Primigravida 40 (33.6) 17 (26.1)
Number of poregnanaes, .9 : 1.9420 0.296
n (%) Multigravida 79 (66.4) 48(73.9)
Primary School 15(8.2) 11 (6)
) Middle School 44 (23.9) 32(27.4)
Education level, n (%) - 0.657° 0.190
High School 33(17.9) 13(7.1)
University 27 (14.7) 9(4.9)
Not regularly 32(17.4) 19(10.3)
Low 33(17.9) 22(12)
Family income, n (%) = 1.160? 0.694
Middle 48 (26.1) 22(12)
High 6(3.3) 2(1.1)

Sd: standard deviation
aChi square test
*Mann-Whitney U test
Student T test

Table 2. Comparison of psychological variables among study groups

Variables Fetal echocardiography (n: 119) Control (n: 65) t/z/x? P
STAI-S 38.82+10.34 33.65+7.03 2.561¢ 0.001
STAI-T 39.78+8.85 35.97+£7.29 2.127¢ 0.006

PSS 14.95+5.49 12.34+4.72 2.369¢ 0.002
BDI 8.43£8.66 9.40+7.29 1.636° 0.103

STAI-S: State and trait anxiety inventory — state anxiety form
STAI-T: State and trait anxiety inventory - trait anxiety form
PSS: Perceived stress scale

BDI: Beck depression inventory

aChi square test

®Mann-Whitney U test

Student T test

Table 3. Comparison of psychological variables and fetal echocardiography parameters among study groups

Variables MFV TFV AFV PFV FHR

High 0.482+0.061 0.492+0.040 0.765+0.242 0.672+0.079 147.1£7.1

STAI-S Low 0.474+0.062 0.478+0.057 0.683+0.115 0.641+0.083 149.6+6.5
p 0.517° 0.214° 0.014¢ 0.064° 0.091¢

High 0.486+0.056 0.490+0.048 0.726+0.118 0.661+0.082 147.1£6.5

STAI-T Low 0.469+0.065 0.476+0.057 0.691+0.190 0.642+0.082 150.2+6.6
p 0.165° 0.169° 0.257¢ 0.219° 0.016¢

High 0.481+0.055 0.487+0.050 0.719+0.208 0.645+0.077 147.8+6.4

PSS Low 0.472+0.067 0.477+0.056 0.694+0.117 0.654+0.086 149.8+6.9
p 0.438° 0.330° 0.409¢ 0.580° 0.127¢

STAI-S: State and trait anxiety inventory - state anxiety form
STAI-T: State and trait anxiety inventory — trait anxiety form
PSS: Perceived stress scale

MEFV: Mitral flow velocity (cm/sn)

TFV: Tricuspid flow velocity (cm/sn)

AFV: Aorta flow velocity (cm/sn)

PFV: Pulmonary artery flow velocity (cm/sn)

FHR: Fetal heart rate (rate/dk)

High: High anxiety levels

Low: Low anxiety levels

aChi square test

bMann-Whitney U test

cStudent T test
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Table 4. Correlation analyses between psychiatric variables and fetal echocardiography parameters

STAI-S STAI-T PSS
Variables
r p r p r p
AFV 186 0.043 123 0.181 .001 0.989
FHR -.235 0.014 -.222 0.021 -.220 0.021

Bold values indicate statistically significant correlations (p < 0.05)
r: Pearson’s correlation

STAI-S: State and trait anxiety inventory — state anxiety form
STAI-T: State and trait anxiety inventory — trait anxiety form

PSS: Perceived stress scale

AFV: Aorta flow velocity

FHR: Fetal heart rate

Discussion

This study investigated depression, anxiety, and percei-
ved stress levels in pregnant women who were assessed
with fetal echocardiography by comparing them with the
pregnant women who were assessed with routine USG.
The study also evaluated the relationship of depression,
anxiety, and perceived stress levels with fetal echocardi-
ography parameters. As a result of the study, it was found
that STAI-S, STAI-T, and PSS scores were statistically signi-
ficantly higher in the fetal echocardiography group than
in the control group. In addition, AFV values in the fetal
echocardiography group were statistically significantly
higher in women with a high STAI-S score than in women
with a low STAI-S score. However, it was found that wo-
men with a low STAI-T score had a statistically significantly
higher FHR compared to those with a high STAI-T score.
Moreover, determining the maternal anxiety, stress, and
depression levels, as well as evaluating the effect of these
levels on the fetus in this study makes important contri-
butions to the literature.

USG, which is often used since the first trimester in preg-
nancy follow-up, it allows pregnant women to adapt
psychosocially to the pregnancy process, identify with the
role of motherhood and establish positive relationships
with their close circle (22). Besides their positive contribu-
tion, a negative finding that can be observed at the USG
and requires further research becomes a very important
source of stress for pregnant women and their families
(23). A study conducted on pregnant women referred to
fetal echocardiography found that the state anxiety of the
pregnant women before the procedure was high, and the
that the fetal echocardiography process was an important
source of anxiety (7). Another study conducted on this
subject found that pregnant women had high state anxi-
ety before the fetal echocardiography and that those with
abnormal fetal echocardiography results had higher

anxiety levels than those with normal fetal echocardiog-
raphy results (24). In our study, we found that pregnant
women referred for fetal echocardiography had high le-
vels of both state and trait anxiety, before the procedure,
compared to the pregnant women who would undergo
a routine normal USG procedure. In this study, which is
similar to the literature in this respect, it was also found
that perceived stress levels were high in the pregnant
women who assessed with fetal echocardiography com-
pared to pregnant women who would have normal USG.
In their research, Rosenberg et al. (7) studied 40 pregnant
women, who were assessed with fetal echocardiography,
and found that state anxiety levels were high, but trait an-
xiety levels and perceived stress levels were normal. In our
study, it was found that both state and trait anxiety and
perceived stress levels were high in pregnant women who
were assessed with fetal echocardiography. However, in
our study, state anxiety levels and trait anxiety levels were
found to be positively correlated in pregnant women who
underwent fetal echocardiography. This finding suggests
that individuals with high-state traits may be more affec-
ted by further examinations due to a sense of uncerta-
inty or a possibility of negative results. In addition, in our
study, the perceived stress levels in pregnant women who
assessed with fetal echocardiography were found to have
a positive correlation with both state and trait anxiety sco-
res. This result shows that both state and trait anxiety are
an important source of stress for pregnant women.

Mental problems during the pregnancy can have long-
term effects on both the mother and fetus, as well as
their immediate effects. Antenatal maternal stress and
anxiety can affect the functioning of the hypothalamo-
pituitary-adrenal (HPA) axis, negatively affecting children
both in the fetal period and later in life (25). Antenatal
maternal stress and anxiety, which often cause HPA axis
activation, affect FHR in the fetal period and increase fe-
tal heart rate variability and fetal movements (25, 26).
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Although there is no clear information about the short-
and long-term consequences of maternal state and trait
anxiety, it is known that maternal anxiety and stress affect
infants in the postpartum process. Studies have mostly
focused on baby development and delivery and postpar-
tum outcomes. However, in the shorter term, data on the
fetal echocardiography parameters and hence the effects
of antenatal maternal anxiety and stress on the fetus are
quite limited. In our study, antenatal maternal anxiety and
stress were found to have various effects on fetal echocar-
diography parameters. In our study, AFV was found to be
higher in pregnant women with high-state anxiety thanin
those with low-state anxiety. We also found that state anx-
iety scores have a positive correlation with AFV. These re-
sults suggest that antenatal maternal state anxiety caused
by fetal echocardiography and high levels of anxiety may
affect the cardiac function of the fetus. Moreover, FHR
was found to be lower in pregnant women with high trait
anxiety than in pregnant women with low trait anxiety.
However, a small number of studies on this subject have
obtained contradictory results. In their study, Monk et al.
(27) reported that, high maternal state anxiety increases
FHR, while Sjostrom et al. (28) reported that, both state
and trait anxiety had no effect on FHR. A study conducted
in hospitalized high-risk pregnant women also found that
maternal state anxiety was high compared to the control
group, but there was no difference between the study
groups in terms of FHR (29). In our study, no relationship
was found between increased maternal state anxiety and
FHR. In this respect, it shares similar results with the liter-
ature. Moreover, Lobmaier et al. (30) suggested that, per-
ceived stress may affect FHR. In our study on this subject,
which has quite limited data, no association was found
between perceived stress and fetal HR, unlike the litera-
ture. Acute anxiety is known to cause increased cortisol
secretion by enabling HPA axis activation (31). Different
studies on this subject suggest that chronic stress and
anxiety affect HPA axis activity, causing a decrease in cor-
tisol secretion (31, 32). For this reason, the fact that mater-
nal trait anxiety is associated with low FHR suggests that
long-term anxiety disrupts the functioning of the HPA
axis, causing a decrease in FHR.

Our research has a number of limitations. The most im-
portant limitation of the study is the screening of psychi-
atric symptoms through scales without performing psy-
chiatric interviews with the patients who were assessed
with fetal echocardiography. Second, in this cross-sec-
tional study, stress and anxiety assessment could not be
evaluated in the short and long term after fetal echocardi-
ography assessment.

Conclusion

Fetal echocardiography is an important imaging tool that
can lead to anxiety and stress in pregnant women. In ad-
dition, anxiety that occurs before the procedure can have
a negative impact on fetal cardiac evaluation. For this
reason, psychosocial interventions to reduce anxiety and
stress in pregnant women who were assessed with fetal
echocardiography imaging may be important for fetal
and maternal health. A small number of previous studies
on this subject have quite contradictory results. For this
reason, further studies with larger samples are needed to
illuminate the relationship between maternal anxiety and
stress with fetal health.
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ABSTRACT

Purpose: The study was conducted to be cross-sectional in order to determine the relationship levels between smoking
and depression and to define the sociodemographic characteristics that make a significant difference.

Methods: The study was conducted with 280 students who agreed to participate in the study and stated that they
smoke. The research data were conducted with university students who met the sampling inclusion criteria, and students
with medium and high cigarette addiction levels who agreed to participate in the study. In the study, the “Psychological
Addiction Assessment Test” and “BURNS Depression Scale” were used to evaluate the personal and addiction-related
characteristics of cigarette addicts.

Results: The participants of 66.3% are between the ages of 19 and 22 and 64.2% are women. Findings of the answers
given to the questions directed to the smoking variable; 29.8% started smoking before the age of 17, 70.2% after the age
of 18, 23.8% smoked for more than 4 years, 37.6% used 1 pack of cigarettes a day, 51.1% of them stated that they had
never tried to quit smoking before, 33.3% of their mothers and 75.2% of them their fathers were smoking A statistically
high positive correlation was obtained between the BDI total score and the SBBT scale score (p<0.001).

Conclusion: It is clearly seen in the research results that there is a relationship between smoking addiction, some
sociodemographic characteristics and depression. In order to increase the fight against addiction and addiction, it may be
recommended to organize trainings for students or to add courses on addiction to the curriculum.

Keywords: Depression, smoking, addiction.

@iniversite Ogrencilerinin Nikotin Bagimhiigi Diizeyleri ile Depresyon Diizeyleri Arasindaki iligkinin
Incelenmesi

OZET

Amag: Arastirma, sigara kullanimi ile depresyon arasindaki iliski diizeylerini belirlemek ve anlamli fark yaratan
sosyodemografik ozellikleri belirlemek amaciyla kesitsel olarak yapilmistir.

Yontem: (alisma, arastirmaya katilmay kabul eden ve sigara ictigini belirten 280 6grenci ile yiriitiilmiistir. Arastirma
verileri, drneklem alinma olciitlerini karsilayan Giniversite 6grencileri ile arastirmaya katilmayi kabul eden orta ve yiiksek
sigara bagimlilik diizeyine sahip dgrencilerle gerceklestirilmistir. Arastirmada sigara bagimliigi ve depresyonla ilgili

2070

ozellikleri degerlendirmek igin “Psikolojik Bagimlilik Degerlendirme Testi” ve “BURNS Depresyon Ol¢egi” kullaniimitir.

Bulgular: Katiimalarin %66,3'li 19-22 yas arasindadir ve %64,2'si kadindir. Sigara igme degiskenine yonelik sorulara
verilen cevaplara iliskin bulgular; %29,8i 17 yasindan nce sigaraya basladigini, %70,2'si 18 yasindan sonra, %23,8'i
4 yildan fazla sigara ictigini, %37,6%I giinde 1 paket sigara kullandigini, %51,1'i sigaray hi¢ birakmayr denemedigini
belirtti. Katilimailanin annelerinin %33,3"li, babalarinin %75,2'si daha dnce sigara kullanmaktayd. BDE toplam puani ile
SBBT 6lcek puani arasinda istatistiksel olarak yiiksek pozitif korelasyon elde edildi (p<0,001).

Sonug: Sigara bagimliligi, bazi sosyodemografik dzellikler ve depresyon arasinda iliski oldugu arastirma sonuglarinda
acikea goriilmektedir. Bagimlilik ve bagimlilikla miicadeleyi artirmak icin 6grencilere yonelik egitimler diizenlenmesi veya
miifredata bagimlilikla ilgili derslerin eklenmesi dnerilebilir.

Anahtar Sozciikler: Depresyon, sigara, bagimlilik.
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Cigarette Addiction and Depression Levels of University Students

igarette addiction is a common type of addiction,

as it is easily accessible and legal to use, and has

effects on affective, physical, and psychomotor
functions of the central nervous system (1,2). Nicotine
use affects cognitive functions both positively and ne-
gatively, as shown in various studies (3,4). Furthermore, a
significant relationship has been reported between smo-
king addiction and mental disorders, with smokers who
are addicted to cigarettes exhibiting more symptoms of
depression than healthy individuals (5,6). According to
the report by the Organization for Economic Cooperation
and Development (OECD), in which the health indicators
of 35 countries are compared, Turkey is among the count-
ries with the highest smoking rate (7). Regardless of age
distribution, daily cigarette use in Turkey is 27.3%, and ac-
cording to the results of the Global Tobacco Survey (2019),
29.6% of the population smokes every day (7,8). Smoking
is influenced not only by socioeconomic factors, but also
by psychological issues such as stress, anger, anxiety, and
depression (9,10). The World Health Organization reports
that over 300 million people worldwide suffer from dep-
ression, with this figure increasing by 25% due to the
Covid-19 pandemic (11). Depression can be a risk factor
for smoking, and major depression has been associated
with neuroticism and nicotine addiction (12,13).

Studies show a strong relationship between young peo-
ple’s smoking and depression, anxiety, and stress (14). It
is crucial to determine the relationship between smoking
addiction and depression levels in university students,
particularly after the pandemic, as studies suggest an in-
crease in smoking among young people with depressive
symptoms (12). Therefore, whether smoking increases in
young people especially after the pandemic and its rela-
tionship with depression brings to mind. It has been sug-
gested that there is an increase in smoking among young
people with depressive symptoms and that smokers con-
stitute a higher risk group for depression compared to
healthy individuals (13,14). There are also studies in Turkey
showing that university students’smoking and depression
levels are quite significant (2,9,10,15). Teenagers who use
multiple tobacco products are at higher risk of developing
addiction and are more likely to continue using tobacco
into adulthood. Therefore, this study aims to determine
the relationship between smoking addiction and depres-
sion levels, as well as some sociodemographic variables,
in university students. The study will provide important
data on the symptom status of university students who
have both smoking addiction and depressive symptoms
after the pandemic. For this reason, it is anticipated that

the study will contribute to the relevant literature. The
study seeks to answer the following questions:

«  What are the sociodemographic characteristics and
cigarette addiction levels of university students?

«  What are the sociodemographic characteristics and
depression levels of university students?

«  What is the relationship between smoking addiction
and depression in university students?

METHODS

Purpose and type of the research

The study was designed as a cross-sectional research to
determine the relationship between smoking and depres-
sion levels, as well as to identify significant sociodemo-
graphic characteristics.

The population and sample of the research

The target population of this research is comprised of
students who are currently enrolled at a state university.
In order to calculate the sample size, the G Power 3.0.10
program was used to perform an ANOVA test, with a 95%
confidence interval (1-a), 95% test power (1-B), f=0.20 ef-
fect size, and a =0.05 margin of error. Based on these pa-
rameters, the required sample size was determined to be
280 individuals. The survey questions were adapted to an
online survey program called “Survey,” and the research
team contacted university students through various so-
cial media platforms and email groups, inviting them to
participate in the study by providing a survey link. The
introductory page of the survey link presented a brief
summary of the study, and participants were asked to
declare their willingness to participate after reading and
understanding the information. By marking a button, par-
ticipants were able to access the remaining sections of the
survey. The study was completed with 280 student partic-
ipants who declared their willingness to participate and
reported that they were smokers.

Inclusion criteria
«  Being a university student

+  Beinga current smoker
«  Voluntarily agreeing to participate in the study

«  Having the ability to complete the survey in Turkish
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« Being 18 years old or older

«  Having no history of psychiatric disorders or cogni-
tive impairments that may affect the validity of the
survey responses.

Data collection and tools for data collection

The research data were conducted with university stu-
dents who met the sampling inclusion criteria, and stu-
dents with medium and high cigarette addiction levels
who agreed to participate in the study. In the study, the
“Psychological Addiction Assessment Test” and “BURNS
Depression Scale” were used to evaluate the personal and
addiction-related characteristics of cigarette addicts.

Psychological Addiction Assessment Test (PSAAT)

The first version was used by Ponciano Rodriguez et al. in
the long version of 25 questions to assess cigarette addic-
tion. The items in the scale are a 3-point Likert-type rating
scale with “Frequently: 3 points, Rarely: 2 points, Never: 1
point”. The minimum score that can be obtained from the
scale is 8, and the maximum score is 24. The total score
evaluation is as follows; 8-13: Slightly dependent; 14-19:
Intermediate dependent; 20-24: Seriously addicted. In the
adaptation study of the scale, the Cronbach’s Alpha coef-
ficient was determined to be 0.847 (16,17). In this study,
Cronbach’s Alpha coefficient was calculated as 0,959.

BURNS Depression Scale (BDS)

BDS is a 5-point Likert-type scale consisting of 25 items
and 4 sub-dimensions, adapted into Turkish by Dikmen
and Tuncer (2019) to examine depressive symptoms. The
first 10 of the items are the feelings and thoughts of the
person, 11-17. questions activity and personal relation-
ships, 18-22. questions physical symptoms, 23-25. The
questions measure suicidal desire. The total score of the
answers given by the participants to all items from 1 to 25
is evaluated. According to the score obtained; It is eval-
uated as 0-5: No depression, 6-10: Normal but unhappy,
11-25: Mild depression, 26-50: Moderate depression, 51-
75: Severe depression, 76-100: Extreme depression. In
the adaptation study of the scale, the Cronbach’s Alpha
coefficient was determined to be 0.92 (18). In this study,
Cronbach’s Alpha coefficient was calculated as 0.961.

Statistical Analysis
The data were analyzed with the IBM SPSS Statistics 25.0
package program. Significance level was accepted as

p<0.05. In the analysis of the data, the “Normality Test”
was performed to determine whether the data were nor-
mally distributed, and the “MannWithney U” and “Kruskal-
Wallis” tests, which were used in the “Non-Parametric”
tests, were used for the data that were determined not
to be normally distributed. Mann-Withney U test was
used to compare the means of two independent groups
in a distribution that did not show normal distribution.
“Frequency” analysis was conducted to determine the
socio-demographic characteristics of the individuals
forming the sample. Correlation analysis (Spearman Rank
Correlation Coefficient) was used to examine the hypoth-
eses of the research. The absolute value in the correlation
coefficient shows the strength of the relationship. The
larger the value, the stronger the relationship is consid-
ered. In the study, the r value was accepted as 0-0.3 weak,
0.3-0.5 moderate, 0.5-0.7 high, and 0.7-1 quite high (19).

Limitations of the research
The data obtained in this study is limited to the data ob-
tained from the statements given by the participants.

RESULTS

Data on the sociodemographic and smoking characteristics
of the participants

66.3% of the participants are between the ages of 19 and
22 and 64.2% are women. While those studying in Health
Sciences are 33.3%, those studying in Sciences constitute
18.8% of the participants. According to the variables of
mother and father education level, 30.5% of the partici-
pants’mothers graduated from primary school and 27.7%
of them were high school graduates from their fathers.
56% of the participants stated that their mother was a
housewife and 40% stated that their father was a worker.
68.1% of the participants are not satisfied with the depart-
ment they read. While 57.1% of the socioeconomic status
is medium, 19.5% of the poor socioeconomic status is.
67.4% of the participants stated that they did not work
in any job other than school (Table 1). Findings of the an-
swers given to the questions directed to the smoking vari-
able; 29.8% started smoking before the age of 17, 70.2%
after the age of 18, 23.8% smoked for more than 4 years,
37.6% used 1 pack of cigarettes a day, 51.1% of them
stated that they had never tried to quit smoking before,
33.3% of their mothers and 75.2% of them their fathers
were smoking (Table 2).
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Table 1. Data on the general characteristics of the

participants

Table 2. Data on smoking of participants

Variable Frequency Percent
Variable Frequency % . .
What is your age to start smoking?
A
g¢ 17 years and under 84 29,8
16-19 42 14,9
18 years and over 198 70,2
19-22 187 66,3
How long do you use smoking?
22-25 53 18,8
Gender 0-1 month 20 71
Male 01 358 1-6 month 45 16
Female 181 642 6 month-1 year 42 14,9
Academic Branch 1-2 year 51 18,1
Health Scinces 94 33,3 3-4 year 57 20,2
Social Scinces 57 20,2 4 more year 67 23,8
Physical Scinces 53 18,8 How much do you smoke per day?
Educational Sciences 78 27,7 1 poket less 96 34
Mother education status 1 poket 106 37,6
Primary School 86 30,5 1-2 poket 61 21,6
Middle School 78 27,7 2 more poket 19 6,7
Senior School 67 238 Have you tried to quit smoking?
Associate Degree 31 1 Yes 138 48,9
Bachelor’s Degree 20 71 No 144 511
Father education status
Does your mother smoke?
Primary School 57 20,2
Yes 94 33,3
Middle School 76 27
No 188 66,7
Senior School 78 27,7
- Does your father smoke?
Associate Degree 37 13,1
Bachelor’s Degree 34 12,1 ves 212 75:2
Mother’s profession No 70 248
Housewife 158 56
Public Servant 60 21,3
Worker 64 22,7
Fatherzprarassion Findings of the comparison of the sociodemographic
Public Servant 37 309 characteristics of the participants with the smoking
Worker 114 204 psychological addiction assessment test scores
Self employment 31 787 There was no statistically significant difference between
Are you satisfied with the section you read? the part.|C|pants 'age, gender, academic branch, father’s
. 192 Y occupation, housing and employment status and the me-
No % 1o dian scores of PSAAT Scale scores (p>0.005). A statistically
- : significant difference was found between the education
Where are you staying? ]
House frionds 23 e levels of the parents and the median scores of PSAAT
- Scale scor =0.005; p=0.004). As the mother’s edu-
Dorm 7 70 c' scoes'(p 5 p ) s the mo 'e s edu
- cation level increases, the median score also increases.
Family 107 37,9 , . . .
o P — When the father’s education level is examined, the PSAAT
er , . .
- - scale median value of those whose fathers are associate
How to assess your socioeconomic status? X ) K .
degree students is 53, while this value is 40 for those who
Good 66 23,4 . .. . .
are primary school graduates. A statistically significant dif-
Middle 161 57,1 , .
— = . ference was found between the mother’s occupation and
a } .
S - oo choon the median values of the PSAAT Scale score (p=0.031).
o you work outside of school? . .
y While the median value of PSAAT scale was 51.5 for those
Y 92 32,6 .
e whose mothers were a worker, this value was 43.5 for
No 190 67,4
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those whose mothers were a housewife. A statistically sig-
nificant difference was found between the level of satis-
faction with the department and the median scores of the
PSAAT Scale score (p<0.001). While the median value of
PSAAT scale was 52 for those who were not satisfied with
their department, this value was 43 for those who were
satisfied. A statistically significant difference was found
between the socioeconomic status and the median val-
ues of the PSAAT Scale score (p=0.001). While the median
value of PSAAT scale was 53 for those who expressed their
socioeconomic status as poor, this value was 44 for those
who expressed it as moderate. There was no statistically
significant difference between the participants’ age at
onset of smoking, duration of smoking, previous experi-
ence of quitting smoking, and the father’s smoking status,
and the median scores of PSAAT Scale scores (p>0.005). A
statistically significant difference was found between the
amount of cigarette smoking that the participants used
daily and the median values of the PSAAT Scale score
(p<0.001). While the median value of PSAAT scale was 56
for those who stated that they used more than 2 packs of
cigarettes a day, this value was 40 for those who stated
that they used less than 1 pack. A statistically significant
difference was found between the amount of maternal
smoking and the median values of the PSAAT Scale score
(p=0.008). While the median value of PSAAT scale was 50.5
for those who stated that their mothers smoked, this val-
ue was 44 for those who stated that they did not (Table 3).

Findings of the comparison of the sociodemographic
characteristics of the participants with the depression scale
scores

No statistically significant difference was found between
the participants’ age, gender, academic branch, father’s
occupation, housing status, smoking cessation experi-
ence, father’s smoking status and the mean BDS score
(p>0.005). The mean value of BDS score for women was
63.7, and this value was 58.1 for men, and these values dif-
fered statistically between the groups (p=0.004). The mean
value of the BDS Emotion and Thought sub-dimension
score was 25.9 for women and 23.4 for men, and these val-
ues differ statistically between the groups (p=0.003). The
mean value of the BDS Physical Symptoms sub-dimension
score was 13.6 for women and 12.3 for men, and these
values differed statistically between the groups (p=0.039).
There is a statistical difference between maternal educa-
tion level and BDS Emotions and Thoughts, and Suicide
Desire subscale scores (p=0.05; p <0.001). Emotions and
Thoughts (20.1) and Suicidal Ideas (7.3) sub-dimensions
of those who stated that their mother was an associate
degree graduate were higher than the others. There was a

statistically significant difference between father’s educa-
tion level and BDS total score, and Suicide Desire subscale
mean scores (p=0.03; p<0.001).

Those who stated that their fathers were associate degree
graduates had higher BDS mean scores (72) and Suicidal
Ideation (7.5) sub-dimensions score averages than oth-
ers. There is a statistical difference between maternal
occupational status and BDS total score and mean score
of all subscales (p <0.005). The average score of those
whose mothers are workers is higher than the others.
There is a statistically significant difference between the
level of satisfaction with the reading and the BDS total
score and mean scores of all subscales (p <0.001). The
average score of those who are not satisfied with their
department is higher than those who are satisfied. There
is a statistically significant difference between socioeco-
nomic status and BDS total score and the mean scores
of Emotions and Thoughts, Suicidal Ideas (p <0.05). The
mean scores of those with poor socioeconomic status are
higher than the others. There is a statistically significant
difference between working status out of school and the
mean scores of all subscales except the BDS total score
and the Emotion and Thought subscale (p <0.05). The av-
erage score of students working outside of school time is
higher than the others. There is a statistically significant
difference between the age of starting smoking and the
mean scores of the emotion and thought sub-dimensions
(p= 0.039). While the average score of those who started
smoking after the age of 18 was 25.8, the average of those
who started before the age of 17 was 23.2. There was a
statistically significant difference between the duration of
smoking and the BDS total score and mean scores of all
subscales (p <0.05). Those who have been smoking for 6
months had higher BDS total score, emotion and thought,
activity, and physical symptoms sub-dimension averages.
Those who stated that they had been using cigarettes for
1 month had higher suicidal ideation subscale score av-
erages. There is a statistical difference between daily cig-
arette consumption and BDS total score and mean score
of all subscales (p <0.05). Those who smoke more than 2
packs a day have higher mean scores. There was a statis-
tically significant difference between maternal smoking
and all other subscale mean scores except BDS total score
and Physical Symptoms subscale mean score (p <0.05).
Those whose mothers smoked have a higher mean score
(Table 4).
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Table 3. Data on the comparison of the sociodemographic Are you satisfied with the section you read?
charact.erlstlcs of the pal.'tlapaniis a.nd the scor?s of the Yes 192 43 (24-70)
Evaluation of Psychological Addiction of Smoking Scale #1157 | <0,001
scores No 90 52 (24-75)
. i ?
Variable N Medlan Test Ist. . Where are you staying?
(Min-Max.) .
House friends 33 44 (25-67)
Age
Dorm 107 47 (24-75)
16-19 42 45 (25-68) - 5,724 0,126
Family 107 45 (24-68)
19-22 187 46 (24-75) *1,529 0,466
Other 35 53 (25-68)
22-25 53 46 (25-68) . A
How to assess your socioeconomic status?
Gender
Good 66 46 (24-73)
Male 101 46 (24-75) X
*%9170,5 0,963 Middle 161 44 (24-68) *13,994 0,001
Female 181 46 (25-73)
Bad 55 53 (25-75)
Academic Branch
! Do you work outside of school?
Health Scinces 94 47 (24-70)
Yes 92 46,5
Social Scinces 57 48 (25'73) (25'75) **8 195 0,395
Physical Scinces 53 45 (25-70) | *1,203 0,752 No 190 46 (24-73)
- R —
EduFatlonaI 78 43 (24-75) What is your age to start smoking?
Sciences
17 years and 84 47,5
Mother education status under (25-68)
- o **8162,5 0,806
Primary Schoo 86 40 (24-73) 18 yz\a/;srand 198 46 (24-75)
Middle School 78 47 (24-68)
i ?
Senior School 67 48 (25-75) How long do you use smoking?
*14,662 0,005 46,5
i -1 h 2
Associate 3 53 (25-75) 0-1 mont 0 (25-65)
Degree
Bachelor's 1-6 month 45 52 (25-65)
20 54 (25-68)
Degree 53,5
6 month-1 year 42 (25_70) *10’422 0,064
Father education status
1-2 51 41 (25-68
Primary School 57 40 (24-73) year ( )
455 3-4 year 57 43 (24-70)
Middle School 76 (25-75) 4 more year 67 45 (24-75)
; j ?
Senior School 78 46 (24-68) *15,447 0,004 How much do you smoke per day?
Associate 37 54 (25-66) 1 poket less 96 40 (25-68)
Degree
1 poket 106 47 (24-70)
Bachelor’s 34 49,5 " *20,754 <0,001
Degree (25-70) 1-2 poket 61 52 (25-75)
Mother profession 2 more poket 19 56 (25-73)
Have you tried to quit smoking?
. 43,5
Housewife 158
(24-75) Yes 138 46 (25-73)
475 *¥10235,5 | 0,661
Public Servant 60 (25-68) 6,949 | 0,031 No 144 47 (24-75)
Does your mother smoke?
51,5
Worker 64 !
(25-63) Yes 94 503
- (2575 | =71365 | 0,008
Father’s profession
No 188 44 (24-73)
Public Servant 87 44 (25-73)
Does your father smoke?
Worker 114 46 (24-75)
*1,885 0,39 Yes 212 46 (24-75)
Self **7043 0,523
employment 81 48 (24-68) No 70 45 (24-70)
* Kruskal-wallis Test, ** Mann-Whitney U Test, Median (Min-Max.)
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Table 4. Data on the comparison of participants’ sociodemographic characteristics and BDS Scale scores

B.DS Acti\?i?: and BD.S BDS
Total BDS ZUCLEIIENT Personal el Suicide Request
Thought A A Symptoms " q
Sub-Dimension Relat{onsh|!)s Sub-Dimension SeRdinension
Sub-Dimension
Variable N Mean =+ Std. Mean =+ Std. Mean = Std. Mean =+ Std. Mean =+ Std.
Age
16-19 42 56,1 +£20,3 225+8,7 16,3£6,5 11,9+4,2 55+3,1
19-22 187 63,3+23,5 255+9,9 186+7,6 134+5 57+3,2
22-25 53 60,6 + 20,4 253+9 17+6,8 13,1+4,9 52+3,1
Total 282 61,7 £22,6 25+9,6 18+7,3 13,1+4,9 56+3,2
Test Ist. F=1,825 F=1,763 F=2,414 F=1,669 F=0,643
p 0,163 0,173 0,091 0,190 0,526
Gender
Male 101 58,1+£22,2 23,4+9,2 171+£7,2 123+5 53+£3,1
Female 181 63,7 £22,5 259+9,7 185+7,4 136+4,38 57+32
Test Ist. t=-2,03 t=-2,185 t=-1,567 t=-2,078 t=-1,054
p 0,004 0,003 0,118 0,039 0,293
Academic Branch
Health Scinces 94 62,3 +234 249+9.8 186+7,6 13+5 58=%3
Social Scinces 57 63,9+20,9 263+89 176 +7 13,8+4,6 6,1+3,5
Physical Scinces 53 63,3+22 26 +10,1 18,7 +6,8 13,4+4,38 52+3,1
Educational Sciences 78 58,3+ 23,1 23,5+9,4 17+7,5 12,6 +5,1 52+3,2
Test Ist. F=0,891 F=1,222 F=0,938 F=0,786 F=1,291
p 0,446 0,302 0,423 0,503 0,278
Mother education status
Primary School 86 58 +21,1 239+828 16,8 6,9 12,8+4,8 46+3
Middle School 78 60+224 24,4+10 174+7,4 12,7 +4,7 55+31
Senior School 67 66,5+ 21,5 27 £9,1 196 £7,1 13,9+4,8 6,1+3,1
Associate Degree 31 67,5+23,5 263+9,7 20174 13,7+5,2 7,3+£3.2
Bachelor’s Degree 20 59+ 28,3 236+11,5 17 +8,8 12,7 £5,7 58+3,4
Test Ist. F=2,034 F=1,310 F=2,296 F=0,783 F=5,235
p 0,090 0,267 0,050 0,537 <0,001
Father education status
Primary School 57 57,3+219 233+9,1 163+7,2 129+4,8 48+33
Middle School 76 60+234 24,7 +£9,9 174+7,3 126+5,3 53+29
Senior School 78 61+20,7 249+94 18,2+6,9 12,8+4,6 52+28
Associate Degree 37 72+189 29+ 8,1 20,8 +6,1 148+4 75+3
Bachelor’s Degree 34 63,1+26,9 24,7+10,8 185+8,9 13,6 +5,5 63+38
Test Ist. F=2,695 F=2,104 F=2,294 F=1,441 F=5,412
p 0,031 0,081 0,060 0,221 <0,001
Mother profession
Housewife 158 58,8+23,6 24+9,9 173+78 12,6 +5,2 49+32
Public Servant 60 62,2 +22 25+9.3 1787 13,2+4,8 6,2+3,2
Worker 64 68,5+ 19 27,6 £8,6 199+6,2 144+4 6,6+29
Test Ist. F=4,370 F=3,428 F=3,050 F=3,057 F=7,713
p 0,014 0,034 0,049 0,049 0,001
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Table 4. Data on the comparison of participants’ sociodemographic characteristics and BDS Scale scores (Continued)

B.DS Actis:t); and BD.S BDS
Total BDS 2 LI Personal il Suicide Request
Thought . A Symptoms R A
Sub-Dimension Relat!onshl!as Sub-Dimension SHESimSsion
Sub-Dimension
Variable N Mean * Std. Mean =+ Std. Mean =+ Std. Mean =+ Std. Mean = Std.
Father's profession
Public Servant 87 59,9 +238 23,8+10 175+7,8 129+4,9 57+34
Worker 114 62+21,9 25,1+89 18+6,8 133%5 56+33
Self employment 81 63,2 +22,2 26,2+9,9 185+7,5 132+49 53+28
Test Ist. F=4,67 F=1,325 F=0,353 F=0,152 F=0,296
p 0,627 0,267 0,703 0,859 0,744
Are you satisfied with the section you read?
Yes 192 57,1+£226 23+9,5 16,7+7,6 124+49 49+3
No 90 71,6 £19 29,3+8,.2 20,7+6 14,8 +4,5 6,9+3,1
Test Ist. t=-5,276 t=-5,349 t=-4,325 t=-3,924 t=-5,029
p <0,001 <0,001 <0,001 <0,001 <0,001
Where are you staying?

House friends 33 579+233 22,7+9,7 17 £8,1 13,1£5,5 52+3,1
Dorm 107 60,3 +21,8 24,7+9,2 174+7 12,8147 54+£3.2
Family 107 63 £ 23,6 255+10 184+7,7 13,3+£5 57+3,3
Other 35 65,9+ 21 27 £8,9 192+6,5 13,6 +4,6 61+3
Test Ist. F=0,966 F=1,269 F=0,838 F=0,341 F=0,752

p 0,409 0,285 0,474 0,796 0,522

How to assess your socioeconomic status?

Good 66 62,7 25 252+104 182+738 13,1+53 62+34
Middle 161 59+21,5 24+9.3 173+7,2 12,7+438 5+29
Bad 55 684 +214 27,8+8,9 19,7+6,9 14,3+4,7 6,6+33
Test Ist. F=3,730 F=3,222 F=2,412 F=2,214 F=7,431

p 0,025 0,041 0,092 0,121 0,001

Do you work outside of school?

Yes 92 66,1 £22 26,6 £9,5 193172 14+£49 6,2+3,1
No 190 59,6 22,5 243+9,5 173+73 12,7+49 53+£3.2
Test Ist. 1=2,295 t=1,909 t=2,175 t=1,995 t=2,419

p 0,022 0,057 0,03 0,047 0,016

What is your age to start smoking?

17 years and under 84 59 +20,4 232+83 175+£6,6 12,6 £4,7 57+34
18 years and over 198 629+234 258+10 18,2+7,6 13,35 55%3,1
Test Ist. t=-1,336 t=-2,079 t=-0,737 t=-1,181 t=0,275

p 0,183 0,039 0,462 0,239 0,783
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Table 4. Data on the comparison of participants’ sociodemographic characteristics and BDS Scale scores (Continued)

B.DS Acti\?i?: and BD.S BDS
Total BDS ZUCLEIIENT Personal el Suicide Request
Thought A A Symptoms " q
Sub-Dimension Relat{onsh|!)s Sub-Dimension SeRdinension
Sub-Dimension
Variable N Mean =+ Std. Mean =+ Std. Mean = Std. Mean =+ Std. Mean =+ Std.
How long do you use smoking?
0-1 month 20 70,1+17,9 28+7,6 204 +6,6 14,1 £4,1 7,7+24
1-6 month 45 69,1+£19,3 27,6 £8,1 20,6 +5,9 14,6 £4,6 62+3
6 month-1 year 42 67 £204 27 £8,3 199+6,6 13,5+4,7 6,5+3,1
1-2 year 51 54,2+19,7 22,7+9,1 153£6,6 11,6 £4,1 46+27
3-4 year 57 57,5+24,4 234104 169+7,9 12454 48+29
4 more year 67 60,2 £ 25,1 24,4 £10,7 17,279 13,353 53%3,6
Test Ist. F=3,701 F=2,441 F=4,165 F=2,289 F= 4,880
p 0,003 0,035 0,001 0,046 <0,001
How much do you smoke per day?
1 poket less 96 56,2 22,1 22,9+9,7 164+74 121+4,8 4,7 £2,7
1 poket 106 60,5+ 19,9 24,6 +8,7 178+6,4 13+4,6 52+29
1-2 poket 61 67,7 £23,7 274+9,8 194+8 14+5 69+3,5
2 more poket 19 77,125 306+ 10 224+7,6 16,2+5,5 79+37
Test Ist. F=6,784 F=5,369 F=4,585 F=4,702 F=10,582
p <0,001 0,001 0,040 0,003 <0,001
Have you tried to quit smoking?
Yes 138 61,5+23 25+9,9 179+76 13,15 55+£3,.2
No 144 61,9+22,2 251+£9.3 18,1£7,1 13,1+4,38 57%3,2
Test Ist. t=-0,158 t=-0,061 t=-0,252 t=0,70 t=-0,458
p 0,875 0,951 0,801 0,944 0,647
Does your mother smoke?
Yes 94 66,3+214 26,8+8,9 193+£6,7 13,9+49 6,2+3,.2
No 188 59,4 +22,8 24,1+9,8 173%75 12,7+438 52+3,1
Test Ist. t=2,424 t=2,208 t=2,181 t=1,925 t=2,522
p 0,016 0,028 0,03 0,05 0,012
Does your father smoke?
Yes 212 629+218 255+9,2 183=+7,1 13,4+438 57%3.2
No 70 579+244 23,5+10,5 17179 122+5 52+3,2
Test Ist. t=1,619 t=1,510 t=1,219 t=1,855 t=1,266
p 0,106 0,132 0,224 0,065 0,207

* One way ANOVA, ** Independent Sample t Test

Findings on the relationship between participants’ smoking
addiction and depression scale scores

A statistically high positive correlation was obtained
between the BDS total score and the PSAAT scale score
(r=0.638; p<0.001). There was a statistically positive cor-
relation between PSAAT score and BDS Emotion and
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Thought (r=0.612; p<0.001),

Activity and Personal

Relationships (r=0.588; p<0.001), Physical Symptoms
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(r=0.578; p<0.001) subscale scores. A high correlation was
obtained. A statistically positive moderate correlation was
obtained between the PSAAT score and the Suicide Desire
subscale scores (r=0.468; p<0.001) (Table 5).
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Table 5. The relationship PSAAT and BDS Scale Score

BDS .B.D S BDS
Emotion and Setiitiand Physical
PSAAT BDS Personal
Thought A q Symptoms
. q Relationships A g
Sub-Dimension . . Sub-Dimension
Sub-Dimension
r* 0,638
BDS
p <0,001
BDS Emotion and Thought r 0612 0,947
Sub-Dimension P <0,001 <0,001
BDS Activity and Personal r 0,588 0,935 083
Relationships Sub-Dimension p <0,001 <0,001 <0,001
BDS Physical Symptoms r 0,578 0,872 076 0781
Sub-Dimension p <0,001 <0,001 <0,001 <0,001
BDS Suicide Request r 0,468 0,719 0,614 0,612 0,582
Subdimension P <0,001 <0,001 <0,001 <0,001 <0,001
*Spearman’s rho correlation coefficient

DISCUSSION

The research was conducted as a cross-sectional and cor-
relation study in order to investigate the relationship be-
tween cigarette addiction and depression levels among
university students and to identify significant sociode-
mographic characteristics. The study aimed to answer
the following questions: What is the relationship between
sociodemographic characteristics and depression levels?
What is the relationship between cigarette addiction and
depression? The participants’ responses to the questions
were analyzed, and the findings were evaluated.

Statistically significant differences were found between
the participants’ parents’ education level, mother’s occu-
pation, satisfaction with the department, socioeconomic
status, amount of cigarettes consumed daily, mother’s
smoking status, and PSAAT scores. These results suggest
that smoking addiction can be influenced by various fac-
tors, such as the mother’s occupation, education level,
and smoking status, which may serve as risk factors for
negative behavior. The study found that the PSAAT scores
of participants whose parents had higher education levels
were higher than those whose parents had lower educa-
tion levels. However, this result is not consistent with the
literature, which suggests that higher parent education
has a protective effect against tobacco use (20,21). This
discrepancy may be due to the parents’work outside their
area of expertise, stress factors, and socioeconomic status.

Furthermore, the PSAAT scores of participants whose
mothers were workers were significantly higher than
those whose mothers were housewives or civil servants.
This finding may be attributed to the insufficient time
spent by working parents with their children and the
stress factors associated with their job. Moreover, the
study found that participants whose mothers smoked
had significantly higher PSAAT scores than those whose
mothers did not smoke. These results suggest that paren-
tal smoking may facilitate a young person’s preference for
smoking as a coping mechanism.

The study also found that the PSAAT scores of participants
who smoked more than two packs of cigarettes per day
were significantly higher than those who smoked less
than two packs per day. This finding indicates that the
frequency of smoking may be a predictor of addiction
strength, and increasing attitudes towards addiction may
lead to ignoring the harmful effects of smoking.

Additionally, the study found statistically significant dif-
ferences between the participants’ depression levels and
their sociodemographic characteristics, such as gender,
parents’education level, mother’s occupation, satisfaction
with the department, socioeconomic status, working in a
job other than school, age of starting smoking, duration
of smoking, daily smoking amount, maternal smoking sta-
tus, and BDS mean score. Although the study found that
university students were moderately depressed, some
participants had severe depression symptoms. These find-
ings are consistent with previous studies in the literature
(22), which suggest that mental health significantly dete-
riorates among university-age youth.
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The study findings are consistent with previous research
on the relationship between smoking addiction and de-
pression (23). The literature also suggests that higher pa-
rental education has a protective effect against tobacco
use among young people (24). However, in this study, the
results regarding parental education were not consistent
with previous research, which may be due to factors such
as the parents’ occupation and socioeconomic status. The
study’s findings also indicate that the depression levels of
university students are a predictor of their cigarette ad-
diction. These findings are in line with other studies that
have investigated the relationship between mental dis-
tress and smoking (23).

In addition, a recent study conducted by Bahrami et al.
(2021) found that individuals who reported higher levels
of stress were more likely to smoke cigarettes. This sug-
gests that mental health and stress management may
be important factors to consider in smoking cessation
programs for university students (25). Furthermore, a me-
ta-analysis by Taylor et al. (2014) indicated that smoking
cessation interventions that target depression and anxi-
ety symptoms can be effective in promoting smoking ces-
sation among individuals with mental health problems
(26).

Overall, this study adds to the growing body of research
on the relationship between smoking addiction, depres-
sion, and sociodemographic factors among university
students. The findings underscore the need for tailored
prevention and intervention efforts that take into account
these important factors. Future research should continue
to investigate the complex interactions between these
variables to inform effective public health strategies
aimed at reducing the prevalence of smoking and im-
proving mental health outcomes among young adults.

CONCLUSION AND RECOMMENDATIONS

Conclusion

The findings of this study suggest that there is a rela-
tionship between smoking addiction, some sociodemo-
graphic characteristics, and depression among university
students. Specifically, a highly positive and significant
correlation was found between the level of depression
and cigarette addiction. In addition, significant differenc-
es were found in terms of gender, education level of the
parents, mother’s occupation, department studied, satis-
faction, socioeconomic status, working in any job other
than school, age of starting smoking, duration of smok-
ing, daily smoking amount, and mother’s smoking status.

However, it should be noted that the limited sample size
may limit the generalizability of the results. To enhance
the generalizability of the findings, future studies could
use larger and more diverse samples that represent differ-
ent demographic variables.

Recommendations

The results of this study have implications for university
administrators and policymakers in their efforts to address
smoking addiction among university students. Based on
our findings, we suggest the following recommendations:

Offer educational programs and courses on addiction:
Educational programs and courses on addiction can in-
crease students’awareness of the harmful effects of smok-
ing and addiction, and provide them with the necessary
skills to resist peer pressure and avoid addiction.

Provide counseling services for students: Counseling
services that focus on addiction prevention and interven-
tion can help students who are struggling with addiction
to overcome their addiction and improve their mental
health.

Increase support for students from lower socioeco-
nomic backgrounds: Given that socioeconomic status
was found to be a significant factor in smoking addiction,
it is important to provide additional support and resourc-
es for students from lower socioeconomic backgrounds to
prevent and intervene in addiction.

Collaborate with parents and families: Given that pa-
rental education and occupation were found to be signif-
icant factors in smoking addiction, university administra-
tors and policymakers could collaborate with parents and
families to promote healthy behaviors and prevent addic-
tion among their children.

In summary, this study sheds light on the relationship be-
tween smoking addiction, some sociodemographic char-
acteristics, and depression among university students.
The findings provide useful information for policymakers
and university administrators who seek to prevent and in-
tervene in smoking addiction among university students.
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Distress Tolerance in Patients with
Metastatic and Non-metastatic Breast
Cancer: A Single-center Experience
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ABSTRACT

Purpose: Psychosocial difficulties occur in patients with breast cancer for many reasons including long-term treatments,
organ loss, or deformity. Accordingly, we aimed to compare differences in distress tolerance levels between metastatic
and non-metastatic female patients diagnosed with breast cancer and receiving chemotherapy. We also evaluated the
possible relationship between distress tolerance levels and with background and clinical characteristics of the patients.

Methods: 208 eligible female patients with breast cancer who received at least three chemotherapy sessions were
included in our study. According to the presence of metastasis, the patients were divided into two groups those receiving
palliative (metastatic, n=126) and adjuvant (non-metastatic, n=82) chemotherapy. Besides the study-specific data form,
the Distress Tolerance Scale (DTS) was applied to patients to assess distress tolerance levels.

Results: The age of participants was statistically significant between the non-metastatic and metastatic patients(p<0.05).
There was no significant statistical difference in DTS scores between non-metastatic and metastatic patients. DTS levels
were significantly correlated with the presence of inpatient admission. Multiple linear regression analysis indicated that
the absence of inpatient admission was significantly associated with DTS levels in patients with breast cancer (B:-13.792,
p<0.01).

Conclusion: Distress tolerance is important in such a long-term illness to cope with the difficulties in the treatment.
Distress tolerance may not be directly related to the stage of illness. Since inpatient admission reduces distress tolerance,
it may be important in the treatment processes of these patients. Preventing possible causes of hospitalization may have
positive effects on the capacity of these patients to cope with stress.

Keywords: Breast cancer; Distress; Distress tolerance; Hospitalization; Metastasis

Metastatik ve Metastatik Olmayan Meme Kanserli Hastalarda Sikinti Toleransi: Tek Merkez Deneyimi
0ZET

Amag: Meme kanseri tanili hastalar uzun siireli tedaviler, organ kaybi ya da deformite gibi bircok nedenden dolay
psikososyal zorluklar yasamaktadir. Calismamizda meme kanseri tanisi almis ve kemoterapi alan metastatik ve metastatik
olmayan kadin hastalarin sikinti tolerans seviyelerindeki farkliliklarin karsilastinimasi amaglanmistir. Ayrica, sikinti
tolerans diizeyleri ile hastalarin klinik ozellikleri arasindaki olasi iliskinin degerlendirilmesi amaglanmistir.

Yontemler: Calismamiza meme kanseri tanill, en az ii¢ kemoterapi seansi almis 208 kadin hasta dahil edildi. Metastaz
varligina gore hastalar palyatif (metastatik, n=126) ve adjuvan (non-metastatik, n=82) kemoterapi alanlar olarak iki
gruba ayrildi. Calismaya zgii veri formunun yani sira, hastalara sikinti tolerans diizeylerini degerlendirmek icin Sikinti
Tolerans Olcedi (DTS) uygulandi.

Bulgular: Metastatik olmayan ve metastatik hastalar arasinda katilimalarin yasi istatistiksel olarak anlamli saptandi
(p<0.05). Metastatik olmayan ve metastatik hastalar arasinda DTS skorlarinda anlamli bir istatistiksel fark bulunmadi.
DTS seviyeleri, yatarak tedavi gormiis olmak ile anlamli bir sekilde iligkiliydi. Coklu lineer regresyon analizi, meme kanserli
hastalarda yatarak tedavi olmamasinin DTS diizeyleri ile anlamli sekilde iligkili oldugunu gosterdi (B:-13.792, p<0.01).

Sonug: Bu uzun siireli hastalikta, tedavideki zorluklarla bag edebilmek icin sikinti toleransi 6nem arz etmektedir.
Sikinti toleransl, hastaligin evresi ile dogrudan iligkili olmayabilir. Ancak yatarak tedavi gormiis olmak sikinti toleransini
azalttiginin saptanmas, bu hastalarin tedavi siireclerinde énemli olabilir. Olasi hastaneye yatis nedenlerinin dnlenmesi,
bu hastalarin stresle bas etme kapasitelerini olumlu yonde etkileyebilir.

Anahtar Kelimeler: Meme kanseri; sikinti; sikinti toleransi; hastane yatisi; metastaz
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Evaluation of Distress Tolerance in Patients with Breast Cancer

emale breast cancer is the most commonly diagno-

sed cancer with an estimated 2.3 million new cases,

representing 11.7% of all cancer cases in 2020 (1).
Breast cancer has several negative results such as worse
body image and disturbances in sexual life as a result of
treatment including mastectomy or breast-conserving
surgery (2). Menopause caused by the treatments like
chemotherapy, hormonal therapies that cause ovarian
function suppression or surgery can be an obstacle in
front pregnancy since this cancer is common in women
of reproductive age (3). The outcomes of treatment and
the process of the disease have been found to be related
to depressive symptoms (3). In addition, psychosocial
distress has long been identified as a significant issue for
breast cancer patients who come up against difficulties in
many different areas.

Distress has been defined by the National Comprehensive
Cancer Network as an unpleasant experience of a men-
tal, physical, social, and spiritual nature that can affect
the way of thought, feelings, or acts (4). It is a complex
psychosocial phenomenon that include certain emotions
such as sadness, fear, and helplessness. Although distress
is an expected reaction during cancer care, it may result
in difficulties in coping with cancer. Carlson et al. (2004)
stated that 37.8% of 3095 patients diagnosed with differ-
ent kinds of cancer had distress in the clinical range (5).
Pain and distress have been defined as the ‘5th and 6th
vital signs’ respectively in cancer patients alongside the
four vital signs that are standard in medical settings body
temperature, heart rate, blood pressure, and respiratory
rate (6). This conceptualization of distress as the 6th vi-
tal sign provided a framework for care providers to un-
derstand the emotional difficulties in cancer patients. In
addition, the definition of distress drew attention to the
early identification and treatment of emotional distress in
cancer and many cancer centers have developed screen-
ing programs aimed at identifying distress in patients ear-
ly in their cancer trajectory like in Canada (7). Numerous
studies have reported that different distresses cause de-
pression and anxiety disorders. Also, depression and anx-
iety have been associated negatively with treatment ad-
herence, quality of life, and poorer survival (5,6). Distress
tolerance is defined as the perceived capacity to endure
and cope with negative physical or emotional states (8,9).
Distress tolerance is conceptualized as a transdiagnostic
risk factor in the onset and maintenance of a wide range
of psychiatric disorders including depression and anxiety
(10,11). Research has demonstrated that reduced dis-
tress tolerance significantly causes the use of maladap-
tive emotion regulation strategies including suppression

of feelings, avoidance, and rumination. In addition, low
distress tolerance has been associated with both poorer
quality of life and reduced life satisfaction (12,13). It has
also been suggested that patients with a cancer diagnosis
have a negative effect in terms of distress tolerance (14).

Previous studies reported that patients with breast or
other types of cancer suffer from significant psychologi-
cal distress at all stages of illness (15). However, distress
tolerance has not been sufficiently examined in this pa-
tient population, in those with breast cancer, particularly.
The primary aim of this study was to define distress toler-
ance levels in breast cancer patients and compare them
between metastatic and non-metastatic patients. The
possible relationship between distress tolerence levels
and background/clinical characteristics of the patients
was also examined. We hypothesized that patients with
metastatic breast cancer would have reduced distress
tolerance and several clinical factors such as duration of
iliness, and the total number of chemotherapy sessions is
correlated with distress tolerance levels

Methods

Participants and study procedure

In this cross-sectional study, female patients who re-
ceived chemotherapy in the outpatient clinic of the
Medical Oncology Department at Bakirkoy Dr. Sadi Konuk
Training and Research Hospital (Istanbul, Turkiye), be-
tween September 2022 and November 2022, were initially
screened for the study. The patients were independently
evaluated in terms of a possible diagnosis independently
by two senior psychiatrists. Inclusion criteria for all partic-
ipants were as follows: 1) over 18 years old; 2) receiving
chemotherapy at least three cycles. Presence of illiteracy, a
comorbid psychiatric/neurologic disorder and not giving
a consent to participate to the study were set as exclusion
criteria. After applying inclusion/exclusion criteria, 208
eligible patients were enrolled. The study was approved
by the Bakirkoy Dr. Sadi Konuk Training and Research
Hospital Ethics Committee [IRB:19.09.2022 - 2022/299]
and conducted according to the Helsinki Declaration.
Written informed consent was obtained from all par-
ticipants following a thorough explanation of the study
procedure. A semi-structured background data form in-
cluding sociodemographic and clinical information of the
patients was filled whereas Distress Tolerance Scale (DTS)
were administered to all participants.
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Assessment of distress tolerance

Distress tolerance was assessed with the DTS a self-report
questionnaire that aims to measure individual differenc-
es in the capacity of distress tolerance (8). This scale was
designed to withstand negative affect or other aversive
psychological and/or physical states. Items are rated on
a 5-point Likert scale (5=Strongly disagree to 1=Strongly
agree). A participant could have a score between 15-
75 and higher scores were considered to correspond to
greater levels of distress tolerance. The Turkish version of
DTS has been validated in a Turkish sample (16).

Statistics

The data were analyzed using the Statistical Package
for Social Sciences for Mac OS, Version 25.0 software
(Armonk, NY: IBM Corp.). After analysis of the descrip-
tive data, Skewness and Kurtosis are used to describe
the spread and height of the normal distribution of the
numeric data before running analyses. Accordingly, in-
dependent samples t-test was used as a parametric test
for continuous variables. Either Spearman’s rho test or
Pearson’s correlation test was used to evaluate the rela-
tionships between quantitative variables. Multiple linear
regression analysis was used to determine the predictive
power of sociodemographic and clinical factors on the
level of DTS. Significance was evaluated at p <0.05 levels.

Results

The study population (n=208) consisted of 126 patients
with non-metastatic breast cancer (60.6%) and 82 pa-
tients with metastatic breast cancer (39.4%). The mean
age of the sample was 50.95 (SD=11.32). The mean age
of the non-metastatic patient group was 48.69+11.2 years
and 54.41+10.67 years for the metastatic group. The mean
age was significantly higher in metastatic patient group
(t=-3.662, p<0.001). Duration of iliness (months) was sig-
nificantly longer in patients with metastatic breast cancer
(t=-22.650, p<0.001). The total number of chemotherapy
sessions was significantly higher in metastatic patients
(t=-20.930, p<0.001). The presence of a systemic disease
including diabetes mellitus, hypertension, coronary ar-
tery disease, and chronic renal failure was significantly
prevalent in the metastatic patient group ((x2 =12.640,
p<0.001). There was no significant statistical difference in
DTS scores between non metastatic and metastatic breast
cancer patients (t= 0.993, p=0.322). Comparisons of de-
scriptive and clinical characteristics according to the pres-
ence of metastasis were presented in Table 1.

Table 1. Descriptive variables of the patients diagnosed with

breast cancer according to presence of metastases

B Metastatic
metastatic (n=82)
(n=126) -
Mean+SD/ Mean+SD/
n(%) n(%) LS P
Age 48.69+11.2 5441+£10.67 | -3.662 | <0.001
Marital status
CLILCh 12(9.5) 10(12.2)
single 375 540
Married 114 (90.5) 72 (87.8)
Education
< 8 years 63 (50) 41 (50)
.000 1.000
> 8 years 63 (50) 41 (50)
Employment
TR E LY 97 (77) 60(73.2)
irregular 390 532
Regular 29 (23) 22 (26.8)
Inpatient admission
Absent 125 (99.2) 66 (80.5)
23.190 | <0.001
Present 1(0.8) 16 (19.5)
Duration
of illness 5.76+1.49 41.4+£14.19 | -22.650 | <0.001
(months)
Total
number of 473149 | 15.45+4.47 | -20930 | <0.001
chemotherapy
session
Comorbidity
Absent 96 (76.2) 43 (52.4)
12.640 | <0.001
Present 30(23.8) 39 (47.6)
DTS score 47.12+12.43 45.58+9.84 0.993 0.322
DTS: Distress tolerance scale
t: Independent samples t test
X% Chi-square for categorical variables
SD: Standart deviation
p<0.05 statistically significant

We further evaluated the correlation between sociode-
mographic and clinical features (Table 2). Age was sig-
nificantly correlated with the duration of illness (r=.209,
p<0.01), the total number of chemotherapy sessions
(r=.223, p<0.01), the presence of comorbidity (r=.740,
p<0.01), and the presence of metastasis (r=.247, p<0.01).
DTS scores of patients were significantly correlated with
the presence of inpatient admission which means pa-
tients with the absence of inpatient admission have high-
er levels of distress tolerance (r= -0.270, p<0.01). Other
correlations were presented in Table 2.
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Table 2. Correlations between clinical features and DTS in all participants

The putative relationship between clinical variables and
DTS was further tested in a linear regression analysis. Age,
duration of illness, total number of chemotherapy session,
presence of comorbidity, presence of inpatient admission,
and presence of metastasis were entered in the regres-
sion model and stepwise method was used. The analysis
indicated that absence of inpatient admission (3-13.792,
p<0.01) was significant predictor of higher levels of DTS
scores in patients (Table 3).

. Total number of Presence of
Duration of Presence of . R Presence of
r Age DTS . chemotherapy P, inpatient
illness (months) . comorbidity .. metastases
session admission
Age 1 -.034 .209%* 223 .740%* 113 247
DTS 1 -.021 -.060 013 -270%* -0.88
_ Duration of 1 972+ 188% 332% 850%*
iliness (months)
Total number of
chemotherapy .200%* .370%* .846%*
session
Presence of . v
comorbidity ! 163 247
Presence of
inpatient 1 .334%*
admission
Presence of 1
metastases
Note: r: Spearman’s rho correlation coefficient
*p<0.05 and **p<0.01 statistically significant
Discussion

This study is the first to evaluate distress tolerance with
DTS in patients with breast cancer according to the pres-
ence of metastasis. According to our results, presence
of inpatient admission has been found related with low
DTS scores. In addition, we found that presence of inpa-
tient admission increased the probability of low DTS in 13
times. Herschbach et al. defined that the most distressed
diagnostic subgroups are patients with soft tissue tu-
mours and breast cancer patients (17). However, Carlson
et al. determined that being female and having diagnoses
of pancreatic or lung cancer were related to the increased
likelihood of distress through distress thermometer (18).

Table 3. Results of Linear Regression for high DTS score’s predictors

B S.E. p 95% CI
Total number of chemotherapy session 0.228 0.346 0.511 -0.455—0.911
Duration of illness (months) 0.152 0.114 0.181 -0.072 —0.376
Presence of comorbidity 3.619 2.512 0.151 -1.334 —8.572
Presence of inpatient admission -13.792 3.217 <0.001 -20.136 — -7.449
Marital status (single) 0.239 2.885 0.934 -5.450 — 5.928
Education ( <8 years) -0.551 2.320 0.813 -5.125—4.024
Employment (Unemployed/irregular) 0.819 2.343 0.727 -3.801 — 5.440
Presence of metastases -6.890 3.697 0.064 -14.179 — 0.400
Age -0.144 0.135 0.285 -0.410 —0.121
Note: Adjusted R2=0.065
dependent variable: DTS score,
S.E:standart error
Cl: confidence interval
p<0.05 statistically significant
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We have found that age significantly differs between the
metastatic and non-metastatic groups consistent with
the literature (19). Naik et al. determined that younger
adults with cancer experience higher rates of depression
and anxiety symptoms after diagnosis (20). However, they
reported that young adults had more metastatic disease
at diagnosis which may affect their distress level. Another
finding of this study is that the presence of inpatient ad-
mission, longer duration of illness, and the higher total
number of chemotherapy sessions were more prevalent
and statistically significant between the groups in terms
of metastasis. However, DTS scores did not differ signifi-
cantly between the groups. Although it is expected that
metastatic patients will have less distress tolerance, this
finding may be interpreted as patients with metastases
may develop an endurance to manage distress in the
treatment process. Psychological resilience is generally
known as a phenomenon with multifactorial compo-
nents, resilience is often defined as positive responses or
outcomes in the face of significant risk or adversity (21).
The lack of difference in distress tolerance levels between
metastatic and non-metastatic patients may be due to the
compensatory development of metastatic patients' resil-
ience in the process.

Our findings indicated no statistical significance of the
correlation between age and DTS scores which means dis-
tress tolerance did not differ according to age. However,
emotional distress has been found more common in
younger versus older patients with cancer (22). In addi-
tion, this study found that high DTS scores which mean
a high capacity of distress tolerance are related to the
absence of inpatient admission. This result may be inter-
preted as the possible effects of distress on the treatment
as seen in the previous studies (1,2). Another important
finding of our study is that the absence of hospitalization
predicts a high DTS score and increases a high DTS score
13.7 fold. In previous studies, it has been shown that the
follow-up of cancer patients, predominantly in outpatient
clinics, significantly reduces hospitalizations due to che-
motherapy-related side effects (23). Considering that the
absence or minimization of inpatient admissions in cancer
treatment is a trend, it can be concluded that continuing
therapy outside increases the tolerance of distress.

Considering the close relationship between distress toler-
ance and psychiatric diseases, it is important to measure
tolerance in groups with increased distress (10,11). These
findings give clinicians a clue about the careful psycho-
logical assessment needed for patients. Although the psy-
chosocial effects of each type of cancer on the person are
different, many factors such as ethnicity, socioeconomic

status, and education level can also affect the psychoso-
cially to patients (18). We should avoid generalizations
and adopt personalized approaches in psychosocial
evaluations and referrals for cancer patients, just as per-
sonalized approaches come to the fore in current cancer
treatment.

Some of limitations of the current study were its relatively
small sample size and patients from a single department
of oncology. Also, application of limited psychometric re-
search tools may preclude the generalizability of our find-
ings. We may recommend including inventories for evalu-
ating depression, anxiety, and other symptom screening
scales. In addition, it can be stated as another limitation
that we did not specify whether patients received pre-
vious psychological support or what the patients’ social
support systems were like.

Conclusion

In conclusion, this study demonstrates the levels of dis-
tress tolerance did not differ between the breast cancer
patients with or without metastasis. This result may be a
finding showing that the resistance of metastatic patients
gradually increases in the treatment process. Another
important result of our study is the demonstration that
distress tolerance is higher in people who are not hospi-
talized. Continuation of outpatient treatment has been
shown in previous studies to reduce other chemothera-
py-related side effects. Similarly, the absence of hospi-
talization may have a positive effect on treatment by in-
creasing distress tolerance. This study managed to high-
light not only the comparison of DTS scores in patients
with breast cancer but also the other possible factors that
could affect distress tolerance. We emphasize the DST, a
feasible and readily available tool assessing distress tol-
erance, which every clinician can utilize before starting
treatment in patients with breast cance to consider pos-
sible predisposition psychiatric disorders in their patients.
Further research is required to measure distress and dis-
tress tolerance with a wider spectrum of effects.
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Understanding Suicide: Do Social
Support and Problem-solving Skills
Really Matter?
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'Ankara Bilkent City Hospital, Ankara,

Turkey ABSTRACT
*Ankara Yildinm Beyazit University Purpose: How the perception of social support and all dimensions of problem-solving skills affect suicidal behavior in
Faculty of Medicine , Psychiatry individuals with suicidal ideation or intention was evaluated.

Department, Ankara, Turkey Methods and Materials: A total of 150 individuals including 75 individuals who had attempted suicide and 75

individuals who had not attempted suicide were evaluated. Sociodemographic Data Form, Structured Clinical Interview
for DSM-IV Axis | Disorders (SCID-I), Beck Anxiety Inventory, Beck Depression Inventory, Problem Solving Inventory (PSI),
Multidimensional Perceived Social Support Scale (MPSSS) and Suicide Intent Scale (SIS) were administered to participants.

Results: The anxiety and depression scores of the suicide attempt group (SAG) were found to be higher compared to the
no suicide attempt group. The total and subscale scores of the MPSSS were lower in the SAG group compared to the no
suicide attempt group. Also, the SAG group felt significantly more inadequate in problem-solving compared to the non-
attempters. The PSI-Approach-Avoidance scores were statistically significantly higher in individuals under 30 years of age.

Conclusion: When suicide remains an important public health issue worldwide, identifying and modifying suicide risk
factorsis crucial in suicide prevention efforts. In suicide prevention, the individual’s relationships with their family, friends,
and individuals with whom they share emotional connections should be taken into account. Increasing perceived social

Serap AYDIN support and improving problem-solving skills should be included in suicide intervention programs.
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intihan Anlamak: Sosyal Destek ve Problem (6zme Becerileri Ger¢ekten Onemli mi?
OZET

Amag; intihar diisiincesi veya niyeti olan bireylerde sosyal destek algisinin ve problem ¢tzme becerilerinin tiim
boyutlarinin intihar davranisini nasil etkiledigi degerlendirilmistir.

Yontem ve Geregler: intihar girisiminde bulunan 75 kisi ve intihar girisiminde bulunmamis 75 kisi olmak iizere toplam
150 kisi degerlendirildi. Katihmailara sosyodemografik Veri Formu, DSM-IV Eksen | Bozukluklari icin Yapilandiniimig Klinik
Goriisme (SCID-1), Beck Anksiyete Envanteri, Beck Depresyon Envanteri, Problem (6zme Envanteri (PCE), Cok Boyutlu
Algilanan Sosyal Destek Olcegi ((BASDO) ve intihar Niyeti Olgegi (INO) uygulanmstir.

Bulgular: intihar girisimi olan grubun anksiyete ve depresyon puanlari intihar girisimi olmayan gruba gére daha yiiksek
bulundu. CBASDO toplam ve alt dlcek puanlar intihar girisimi olmayan gruba gére, intihar girisimi olan grupta daha
diisiiktii. Aynica intihar girisimi olan grubun, girisimi olmayan gruba gore problem ¢ozme becerisi onemli dl¢iide daha
yetersizdi. PCE-Yaklasma-Kaginma puanlan 30 yas alti bireylerde istatistiksel olarak anlamli derecede yiiksekti.
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Sonug: intihar diinya capinda dnemli bir halk sagligi sorunu olmaya devam ettiginden, intihar risk faktdrlerini belirlemek
ve degistirmek intihar dnleme abalarinda cok énemlidir. intihani Gnlemede Kisinin ailesi, arkadaslan ve duygusal
baglarini paylastigi kisilerle olan iliskileri dikkate alinmalidir. Algilanan sosyal destegin artirlmasi ve problem ¢dzme
becerilerinin gelistirilmesi de intihar miidahale programlarina dahil edilmelidir.
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Suicide, Social Support and Problem-solving Skills

uicide is a significant public health problem on

a global scale and it is estimated 700,000 people

dying by suicide each year and 10-20 times of that
people attempting suicide (1). Suicide does not only af-
fect the individual but also their family, friends, and the
community they live in. Identifying the predictors and
risk factors of suicide behavior is important in preventing
suicide and developing intervention plans for individuals
with suicidal thoughts.

The reasons for suicide, which seem to be a highly indi-
vidual phenomenon, can be traced back to irregularities
and fluctuations in an individual’s relationship with soci-
ety (2). Suicide is driven by feelings of helplessness and
despair, which arise from unbearable pain, serious prob-
lems, confusion, mental breakdown, and a weakened
sense of self. The dominant motive in suicide is the desire
to escape from oneself, which arises when an individual’s
self-awareness is negative according to Baumeister. The
person begins to experience depression and anxiety as
a result of negative self-awareness. With a narrow focus
on the present, the person experiences profound hope-
lessness, leading them to seek escape from their current
situation by engaging in suicidal behavior (3).

Individuals who engage in suicidal behavior also exhibit
inflexible cognitive characteristics and thought structures
that contain some dysfunctional assumptions, which
make them more susceptible to suicide. A common cogni-
tive characteristic among individuals who exhibit suicidal
behavior is cognitive rigidity, which means they lack the
flexibility needed to solve problems and, as a result, be-
come stuck and hopeless when faced with difficulties (4).
Mraz and Runco, who examined the relationship between
creative problem solving and suicidal thoughts, point out
the importance of both creativity and flexibility in prob-
lem solving. The main starting point of the view that the
lack of problem-solving skills is an important factor in ex-
plaining suicidal behavior is the cognitive rigidity of these
individuals (5).

Social support includes all the concepts that make indi-
viduals feel cared for, loved, valued, and believe that they
are part of a network of mutual communication and ob-
ligations. It can also be expressed as the sum of connec-
tions between individuals or groups that provide services
aimed at developing adaptive competence to overcome
short-term crises and life transitions, long-term difficul-
ties, and stresses (6). Social support can reduce the risk
of developing mental iliness by increasing resilience and

coping against the negative effects of stressful life events.
Feelings of loneliness and isolation, which may arise due
to insufficient social support, can be experienced by in-
dividuals who have suicidal ideation, and the difficulties
they face in seeking help from those around them can
also reduce their social support. However, ultimately, the
loneliness, hopelessness, and isolation that a person is in
will probably increase with the decrease in social support.

Problem-solving is a skill that must be learned and de-
veloped by an individual, requiring time, effort, energy,
and practice, as well as creativity, intelligence, emotions,
willpower, and action (7). The problem-solving process
is a complex process that involves a series of cognitive,
emotional, and behavioral activities that we put forth to
solve problems that we may encounter throughout our
lives, which create obstacles and cause stress. Insufficient
social problem-solving skills have been reported to be
associated with depression and suicidal behavior in chil-
dren and adolescents (8). A study conducted with young
adults hospitalized for suicidal behavior, which examined
the effects of stress and problem-solving ability on sui-
cidal thoughts and attempts, observed that stress was a
precursor to suicidal ideation and attempts. Adolescents
with low problem-solving ability who are exposed to high
levels of stress have been found to have a high incidence
of suicidal ideation and also attempts (9).

While the relationship between social support, prob-
lem-solving skills, and suicide has been extensively stud-
ied, our knowledge regarding which specific sub-dimen-
sions are particularly important for suicide is limited. In
our study, we aim to examine how the perception of social
support and all dimensions of problem-solving skills af-
fect suicidal behavior in individuals with suicidal ideation
or intention. We believe that our study data will guide cli-
nicians on what to consider in these two areas when de-
veloping suicide prevention and intervention plans.

MATERIALS AND METHODS

Sample

This research is a cross-sectional observational survey
study. The sample consisted of individuals aged between
18-65 who presented to the emergency department or
psychiatric outpatient clinic of Dr. Abdurrahman Yurtaslan
Ankara Oncology Research and Training Hospital due to
a suicide attempt. The sample also included individuals
who presented to the hospital’s psychiatric outpatient
clinic but had not attempted suicide before. A total of 150
individuals were evaluated, including 75 individuals who

Acabadem Univ. Saghk Bilim. Derg. 2023; 14 (3): 415-423

416



Aydin Serap et al.

had attempted suicide and 75 individuals who had not at-
tempted suicide.

Measurement Tools

Sociodemographic Data Form: This form was created by
the researchers. It includes sociodemographic character-
istics such as age, gender, marital status, education lev-
el, family history of psychiatric disorders, all medications
used, age of onset of illness, time elapsed until diagnosis
and etc.

Structured Clinical Interview for DSM-IV Axis 1|
Disorders (SCID-I): This is a structured clinical interview
scale administered by the interviewer to investigate
Axis | disorder diagnosis according to the Diagnostic
and Statistical Manual of Mental Disorders-IV. The scale
was developed by First et al. and has been adapted into
Turkish with a reliability study (10-11).

Beck Anxiety Inventory (BAI): It is a self-report invento-
ry measures the frequency and severity of anxiety symp-
toms experienced by an individual (12). The validity and
reliability of the scale has been established in Turkey by
Ulusoy and colleagues (13), and a high total score on the
scale indicates a higher level of anxiety experienced by
the individual.

Beck Depression Inventory (BDI): It measures emotion-
al, somatic, cognitive, and motivational symptoms of de-
pression and is based on clinical observations rather than
a specific theory (14). The highest possible score is 63, and
an increase in score indicates a higher level of depression.
The validity and reliability of the Turkish version of the in-
ventory was established by Hisliin 1989 (15).

Problem Solving Inventory (PSI): It is a self-assessment
scale that measures an individual’s perception of their
problem-solving skills (16). The scale has three subscales:
Problem-Solving Confidence, Approach-Avoidance Style,
and Personal Control. Higher total scores on the scale in-
dicate that the individual perceives themselves as inade-
quate in their problem-solving skills. The Turkish adapta-
tion of the scale was carried out by Nesrin Hisli Sahin (17).

Multidimensional Perceived Social Support Scale
(MPSSS): The scale subjectively evaluates the sufficiency
of social support obtained from three different sources
and consists of a total of 12 items. The scale is rated on
a seven-point Likert scale and contains three groups of
four items, each related to the source of support: family,

friends, and a significant other 18. It was validated and
tested for reliability in Turkey by Eker and Arkar (19).

Suicide Intent Scale (SIS): Itis a 20-item scale that assess-
es the patient’s environmental conditions, post-attempt
tendencies, and expectations during a suicide attempt
(20). The first nine items primarily provide information
about the facts and events related to the attempt, called
“Conditions of the Suicide Attempt”. The second section is
aretrospective evaluation of the individual’'s emotions and
thoughts during the attempt, called “Self-Assessment”.
The last 5 questions are not scored due to uncertainty in
the options during the interview. The validity and reliabil-
ity for the Turkish sample have been conducted by Dilbaz
and colleagues (21).

Statistical Analysis

SPSS (Statistical Package for Social Sciences for Windows
v.22.0, SPSS Inc. Chicago, IL) was used to analyze the data
of the study. Descriptive statistics were given as mean (+)
standard deviation, median (min-max) and percentage. It
was planned to evaluate the dataset obtained from the re-
search using Independent two-sample t-test, Analysis of
Variance (ANOVA), and Tukey HSD and Tamhane T2 tests
from multiple comparison methods, if the parametric test
prerequisites for continuous variables were met. If the
parametric prerequisites were not met, and assumptions
were not met after data transformation, Mann-Whitney U
Test, Kruskal-Wallis Test, and Dunn Test from multiple com-
parison methods were used in the data analysis of con-
tinuous variables when necessary. Categorical variables
were analyzed using Chi-Square Test, Yates-Corrected Chi-
Square Test, and Fisher’s Exact Test. The statistical signifi-
cance level was accepted as p<0.05.

RESULTS

In this study 75 people had attempted suicide while
the other 75 individual had never attempted suicide.
The mean age of the suicide attempt group (SAG) was
33.37+9.06 years, and the mean education duration was
9.89+3.69 years, while the participants without suicide at-
temption had a mean age of 33.40+8.72 years and a mean
education duration of 10.84+3.24 years. There were no
statistically significant differences between the SAG and
no suicide attempted group in terms of age, gender, mar-
ital status, education duration, place of residence, total
monthly household income, cohabiting individuals, and
medical history. There was a statistically significant differ-
ence between the SAG and no suicide attempted group
in terms of employment status (p:0.014). The comparative
sociodemographic characteristics of the SAG and non-at-
tempters are presented in Table 1.
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Table 1: Comparison of Sociodemographic Characteristics of

Suicide Attempted Group and Non Suicide Attempted Group

.. Non suicide
Suicide
attempted
attempted
75) group P
group (n: (n:75) alie
Amount % Amount %
Age Groups
<29 Years 26 34,7 27 36,0
30-39 Years 24 32,0 24 32,0 | 0,981
>40 Years 25 333 24 32,0
Gender
Female 58 773 50 66,7
0,203
Male 17 22,7 25 333
Marital Status
Married 39 52,0 40 53,3
Single 24 32,0 28 37,3 0,441
Divorced/
Widoved 12 16,0 7 9,4
Duration of Education (years)
<8 Years 19 253 8 10,7
8 Years 15 20,0 17 22,7
0,067
9-12 Years 19 25,3 30 40,0
>12 Years 22 29,3 20 26,7
Living condition
City center 72 96,0 72 69,0
0,998
District 3 4,0 3 4,0
Employment Status
Unemployment 52 69,3 37 49,3
Irregularly
employed 12 160 12 160 0,014*
Regularly 1 14,7 26 34,7
employed
Persons Living Together With
Spouse And
Children 39 52,0 43 57,3
Parents 19 25,3 20 26,7
Alone 5 6,7 9 12,0 0,146
With a relative 9 12,0 2 2,7
Student House or 3 40 1 13
Dormitory
History of Medical Treatment
None 58 77,3 69 88,0
0,023*
Yes 17 22,7 6 12,0
*sstatistically significant; **:number of people

53 people (70.7%) in the SAG group had attempted sui-
cide once, 13 people (17.3%) twice, and the remaining
9 people (12.0%) had attempted suicide three or more
times. Of these individuals, 41 (54.7%) stated that they
had attempted suicide with non-psychiatric drugs, 7
(9.3%) with psychiatric medication, 54 (72.0%) had taken
the same medication used by other household members,
and 3 (4.0%) had purchased medication for this purpose
from a pharmacy. When asked about the reasons for their
suicide attempt, 37.3% (28 people) stated family prob-
lems as the primary reason, followed by abandonment at
28% (21 people) and physical violence at 13.3% (10 peo-
ple). Sexual violence (2.7%) and having no specific reason
(2.7%) were less frequently reported reasons for suicide
attempts. 70 individuals (93.3%) stated that they had
made the decision to attempt suicide suddenly.

Those in the SAG group stated that 60 individuals (80.0%)
had received psychiatric treatment before, while 24 indi-
viduals (32.0%) in the no suicide attempt group had re-
ceived psychiatric treatment before, and this difference
was statistically significant (p<0.001).

The Beck Anxiety Inventory (BAI) scores of the SAG indi-
viduals who participated in the study were 31.80+12.93,
while their Beck Depression Inventory (BDI) scores were
26.20+9.69. The no suicide attempt group had BAI scores
of 18.64+10.56 and BDI scores of 17.80+6.70. The anxiety
and depression scores of the SAG individuals were found
to be statistically significantly higher compared to the no
suicide attempt group (p<0.001 for both).

When the perceived social support of the participants
was evaluated, the total and subscale scores of the
Multidimensional Perceived Social Support Scale (MPSSS)
were found to be significantly lower in the SAG group
compared to the no suicide attempt group (SAG MPSSS
total: 40.47+12.50, no suicide attempt group MPSSS total:
67.80+10.16; p<0.001). When the problem-solving skills
of the participants were evaluated, it was found that the
SAG group felt significantly more inadequate in prob-
lem-solving compared to the non attempters (SAG PSS
score: 126.25+18.18, no suicide attempt group PSS score:
95.77+15.34; p<0.001). The participants’ MPSSS and PSS
total and subscale scores are presented in Table 2.
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Table 2: Multidimensional Perceived Social Support Scale

(MPSSS) and Problem Solving Inventory (PSI) Scores of
Participants

Suicide Non suicide
attempted attempted
group (n:75) group (n:75) p value
Mean+SD Mean+SD
MPSSS- Family 14,11£5,20 22,52+3,47 <0,001t
MPSSS- Friends 14,39+5,77 22,80+3,92 <0,001t
MPSS5-A 11,97+6,44 22,48+4,70 <0,001t
relative
MPSSS Total 40,47£12,50 67,80+10,16 <0,001%
Suicide Non suicide
attempted attempted
group (n:75) group (n:75) p value
Mean+SD Mean+SD
PSI-PSC* 39,24+8,37 29,63+7,83 <0,001t
PSI-AAS** 57,83+£10,69 43,39+8,68 <0,001t
PSI-PC*** 20,28+3,80 14,67+3,81 <0,001t
PSI-TOTAL 126,25+18,18 95,77+15,34 <0,001t
t:statistically significant; *PSC: Problem-Solving Confidence; **AAS:
Approach-Avoidance Style; ***PC: Personal Control; n: number of
people; SD: standard deviation

To evaluate the perceived social support, problem-solv-
ing skills, and suicidal attempt according to age groups,
three groups were formed as <30 years, 30-39 years, and
>40 years within the SAG. In the created age groups, the
PSI -Approach-Avoidance style score and Suicide Intent
Scale-Self-Evaluation scores were statistically significantly
higher in individuals under 30 years of age compared to
those over 40 years of age (p:0.046 and p:0.016, respec-
tively). The BAI, BDI, MPSS, PSl and SIS scores of individuals
who attempted and did not attempted suicide according
to age groups, are presented in Table 3.

To evaluate the perceived social support, problem-solv-
ing skills, and suicidal attempt according to age groups,
three groups were formed as <30 years, 30-39 years, and
>40 years within the SAG. In the created age groups, the
PSI -Approach-Avoidance style score and Suicide Intent
Scale-Self-Evaluation scores were statistically significantly
higher in individuals under 30 years of age compared to
those over 40 years of age (p:0.046 and p:0.016, respec-
tively). The BAI, BDI, MPSS, PSl and SIS scores of individuals
who attempted and did not attempted suicide according
to age groups, are presented in Table 3.

A correlation analysis was conducted to evaluate wheth-
er there was a relationship between suicide ideation
and problem-solving skills, perceived social support,
and sociodemographic characteristics of the individu-
als involved in SAG. The analysis revealed that there was
no significant correlation between suicide ideation and
the scores of BAS, BDS, PSI, and MPSSS (p:0.608, r:0.060;
p:0.189, r:0.153; p:0.165, r:0.162; p:0.919, r: -0.012), respec-
tively. In these individuals, there was a statistically sig-
nificant negative relationship between the scores of the
PSI-Approach-Avoidance subscale and their age (p:0.008,
r-0.304) and monthly total income (p:0.005, r:-0.318), be-
tween the scores of PSI-Problem Orientation subscale and
their age (p:0.036, r:-0.243), and between the total scores
of PSI and their age (p:0.014, r:-0.284) and monthly total
income (p:0.004, r:-0.333). The correlation analysis be-
tween the suicide ideation scale, PSI, and MPSSS scores in
SAG individuals is presented in Table 4.

DISCUSSION

It is possible to mention many risk factors for those who
attempt or commit suicide. Psychiatric disorders come
first among these risk factors. In studies, it has been re-
ported that the risk of suicide increases in many different
mental disorders such as depressive disorder, bipolar dis-
order, psychotic disorders, and substance use disorder
(22-23). Therefore, recognizing and treating the underly-
ing psychiatric illness is crucial in preventing suicide and
intervening in suicidal behavior. As expected, in our study,
it was found that the anxiety and depression scores of in-
dividuals who attempted suicide were significantly higher
compared to those who did not attempt.
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Table 3: Comparison of Anxiety, Depression, Problem Solving Skills, Perceived Social Support Scores and Sub-Dimensions

According to Age Groups in Suicide Attempted and Non Suicide Attempted Groups

Age Groups
<30 Years 30-39 Years 240 Years p value
MeanxSD Mean+SD Mean+SD
Suicide Attempted Group
Beck Anxiety Scale 33,85+14,28 30,33+12,67 31,08+11,89 0,556
Beck Depression Scale 28,15+12,56 23,75+6,75 26,52+8,44 0,405
MPSSS- Family 13,35+5,86 14,04+5,06 14,96+4,68 0,456
MPSSS- Friends 13,12+6,56 15,21+4,89 14,92+5,68 0,382
MPSSS- A relative 11,54+7,34 11,96%6,39 12,44+5,64 0,412
MPSSS Total 38,00+£15,90 41,21+9,78 42,32+10,78 0,361
Problem Solving Inventory 39,92+8,27 38,92+7,66 38,84+9,38 0,879
Approach Avoidance Style 62,15+9,282 56,33+12,05 54,76+9,54 0,046*
Personal Control 21,15+4,27 20,29+3,26 19,36+3,68 0,114
Problem-Solving 131,92+16,60 124,21419,23 122,32+17,97 0,168
Confidence - TOTAL ! ! ! ! ! ! !
Conditiozstzrf;gf Suicide 7,72+3,69 6,92+3,41 6,27+3,96 0315
Self Assesment 6,25+2,75° 5,80+3,39 4,124+2,94 0,016*
Suicide Intent Scale-TOTAL 13,52+6,81 13,174£5,31 10,38+6,26 0,140
Age Groups
<30 Years 30-39 Years 240 Years p value
Mean+SD Mean+SD Mean=SD
Non Suicide Attempted Grou
Beck Anxiety Scale 18,41£10,82 17,71£10,02 19,83£11,10 0,924
Beck Depression Scale 19,15+8,18 15,17+5,21 18,92+5,56 0,075
MPSS- Family 21,93£3,98 23,50+2,67 22,21+£3,47 0,180
MPSS- Friends 22,30+3,68 23,46%4,61 22,71+£3,47 0,216
MPSS- A relative 21,93%£5,38 23,54+4,88 22,04+3,59 0,121
MPSS Total 66,15+10,32° 70,50+11,51 66,96+8,22 0,047*
PSI 29,85+6,79 31,58+9,02 27,42+7,41 0,290
Approach Avoidance Style 45,19+8,42 43,04+9,29 41,71+8,29 0,255
Personal Control 15,74+3,88 14,54+3,49 13,58+3,88 0,186
cz;"fggnmc':?'%’g}% 98,96+15,71 97,50+15,13 90,4614,32 0,094
MPSSS: Multidimensional Perceived Social Support Scale; *: statistically significant; a :In post-hoc pairwise comparison, a statistically significant
difference was found between the =40 years group. b :In post-hoc pairwise comparison, a statistically significant difference was found between the 30-39
years group.
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Table 4: Correlation Analysis between Suicide Intent Scale (SIS), Problem
Solving Inventory (PSI) and Multidimensional Perceived Social Support

Scale (MSPSS) Scores in Suicide Attempted Group

o Suicide Suicide
Suicide
Intent Intent
Intent Scale
Conditions Scale Self Scale
Assesment TOTAL
r* 0,139 0,225 0,183
Age
P 0,233 0,052 0,116
r 0,226 0,069 0,167
Education Level (Year)
P 0,051 0,557 0,152
r 0,144 0,138 0,162
Montly Income
P 0,217 0,238 0,165
r 0,128 -0,018 0,060
Beck Anxiety Scale
P 0,274 0,881 0,608
r 0,148 0,122 0,153
Beck Depression
P 0,204 0,297 0,189
r 0,001 0,025 0,016
MPSSS-Family
p 0,992 0,829 0,892
r -0,061 0,019 -0,025
MPSSS-Friends
p 0,600 0,871 0,830
r -0,079 0,116 0,023
MPSSS-A Relative
P 0,501 0,321 0,846
r -0,074 0,045 -0,012
MPSSS-TOTAL
P 0,529 0,704 0,919
Problem- Solving r -0,097 0115 0115
Confidence p 0,406 0,325 0,326
Approach Avoidance r -0.156 0154 0151
Style p 0,181 0,187 0,196
r -0,038 -0,098 -0,078
Personal Control
p 0,744 0,402 0,504
Problem Solving r -0,140 0171 -0,162
Inventroy (PSI) TOTAL p 0,231 0,143 0,165
PSI-PSCtH PSI-AAS PSI-PC PSI-TOTAL
r -0,147 -0,304 -0,243 -0,284
Age
P 0,207 0,008 0,036 0,014
Education r 0,002 0,045 0,225 0,045
Level (Year) p 0,986 0,699 0,052 0,703
Montly r -0,149 0,318 0,192 0,333
Income (TL) p 0,203 0,005 0,098 0,004
Beck Anxiety r 0,199 0,169 0,157 0,195
Scale p 0,087 0,148 0,178 0,094
Beck r 0,073 -0,074 -0,062 -0,054
Depression p 0,535 0,531 0,597 0,644
r -0,167 -0,067 -0,020 -0,126
MPSSS-Family
P 0,152 0,567 0,863 0,281
MPSSS- r 0,018 -0,110 -0,097 -0,065
Friends p 0,875 0,347 0,406 0,579
MPSSS-A r -0,063 -0,127 0,036 -0,117
Relative p 0,593 0,278 0,759 0317
r -0,046 -0,126 -0,110 -0,120
MPSS-TOTAL
P 0,693 0,281 0,348 0,303

r: Spearman correlation coefficient; MPSSS: Multidimensional Perceived Social
Support Scale; tPSI-PSC: Problem Solving Inventory - Problem-Solving Confidence;
11PSI-AA: Problem Solving Inventory — Approach Avoidance ; 111PSI-PC: Problem
Solving Inventory Personal Control

In previous studies conducted to understand the reasons
for suicide, it has been reported that the risk of suicide
increases in individuals with high social isolation or low
social integration, especially those who experience neg-
ative relationships within the family, and those who per-
ceive low social support (23-24). In a study, it was report-
ed that individuals in the group who attempted suicide
perceived themselves as more lonely, also they were in
social isolation, and experienced more economic difficul-
ties compared to the other group (25). Even after taking
confounding factors into account, Holma et al. (26) con-
cluded that major depressive disorder and the length of
partial remission, along with previous suicide attempts
and insufficient perceived social support, were signifi-
cant predictors of suicide attempts. Similarly, in our study,
it was found that the perceived social support of those
who attempted suicide was significantly lower compared
to those who did not. A person who is deprived of social
support and perceives their surroundings as unloving and
rejecting may be driven to suicidal behavior by psycho-
logic, individual, and societal forces, that mostly based
on an unconscious level, and making it easier for them to
detach from life and engage in self-destructive actions.
Our study found that all three aspects of social support
were affected. In a study conducted with 283 individuals
aged between 15-25 to evaluate suicide risk factors, it
was found that the family dimension of social support is
especially important in reducing suicide risk (27). Having
someone in one’s family who can provide emotional sup-
port, being able to talk about their problems, sharing their
joy and sorrow, and feeling that their feelings are valued
can be protective against suicide risk.

Individuals who struggle and engage in suicidal behav-
ior have insufficient functional problem-solving skill. In a
study conducted with patients who have attempted sui-
cide and those who have not, as well as a control group, it
was reported that problem-solving skills predicted suicide
risk at different levels, especially among those who had
attempted suicide in the past (29). Redley et al. found that
individuals who frequently attempt suicide and engage
in self-harm behavior have deficiencies in problem-solv-
ing abilities (29). In our study, it was also found that the
problem-solving skills of individuals who attempted sui-
cide were insufficient compared to those who did not. In
a study with individuals aged between 13 and 62, it was
found that problem solving skills were lower in the 13-24
age group with high suicidal risk (30). In our study, it was
found that problem solving skills were less developed in
the younger age group of the individuals who attempted
suicide. In addition, it was determined that high monthly
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income, being married, and being employed have posi-
tive effects on problem solving skills. In some suicidal ac-
tions, individuals with lower problem-solving skills may
carry out the suicidal act as a call for help and a means
of communication to interact with their environment,
expressing their pain and hopelessness to those around
them. In these suicidal actions, the primary goal may not
be death and loss of consciousness, but rather a way to
express problems to others. Based on these data and lit-
erature knowledge, it can be said that problem solving
should not be considered as a natural born characteristic
in suicide prevention and treatment interventions, and
that this skill can be learned. It may be important to devel-
op problem solving skills in high-risk individuals through
interventions.

Our study should be considered with some limitations.
Individuals were evaluated cross-sectionally in our study,
and it was not possible to determine whether there was
a difference in the change in risk factors between those
who did not attempt suicide and those who did in terms
of suicide development. The possible impact of risk factors
on suicide attempts can be better evaluated with longitu-
dinal follow-up studies. Secondly, the sample size of the
study is limited to enable generalization of the data to sui-
cide attempted individuals. Larger sample size studies are
needed to investigate the possible relationship between
problem-solving skills and perceived social support with
suicidal intention. Additionally, individual characteristics
such as personality traits, intelligence, and past traumatic
life experiences, which may have an impact on individuals’
problem-solving skills, were not evaluated in our study.
These variables may also have a relationship with both
suicide and factors that may affect suicide.

CONCLUSION

Suicide actions are not situations where a single factor,
event, emotion or mental disorder is responsible. In sui-
cide prevention or intervention plans, the individual’s
relationships with their family, friends, and individuals
with whom they share emotional connections should be
taken into account. Increasing perceived social support
and improving problem-solving skills should be included
in intervention plans. At a time when suicide remains an
important public health issue worldwide, identifying and
modifying suicide ideation, intention, attempt, or com-
pleted suicide risk factors is crucial in suicide prevention
efforts.
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Evaluation of the Role of Computed
Tomography Imaging Findings in
Determining The Prognosis in Acute
Pancreatitis Case by Comparison with Ranson
Criteria

0sman Kula' ® , Burak Uslu’ ® , Burak Giinay' ® , ibrahim Ethem Cakcak? ®

"Trakya University Medical Faculty
Radiology Department, Edirne, Turkey ABSTRACT
*Trakya University Medical Faculty

General Surgery Department, Edirne,
Turkey

Background/Purpose: Acute pancreatitis (AP) progresses with pathological changes. Therefore, the prognosis of the disease
can be quite variable. In severe pancreatitis, local or systemic complications with high mortality may occur. Treatment of patients
after diagnosis of AP depends on early assessment of disease severity. In this study, we aimed to evaluate the effectiveness of
predicting pancreatitis severity and prognosis by comparing computerized tomography (CT) scan findings with Ranson criteria.

Methods: Patients aged 18 years and over who applied to our hospital with the diagnosis of AP between January 2018 and
December 2020 were included in the study. We retrospectively analyzed 190 patients in order to determine the severity and
prognosis of pancreatitis by comparing CT scan findings and Ranson criteria. Demographic, clinical, radiological and laboratory
data of the patients at the time of admission were retrospectively analyzed. In laboratory data, hematocrit (HTC) decrease,
blood urea nitrogen (BUN) increase, serum calcium (Ca) level, partial arterial oxygen pressure (Pa02), base deficit and fluid
sequestration were evaluated. On CT findings, pancreatic expansion, pancreatic density, peripancreatic fluid collection, intra-
abdominal ascites, peripancreatic fatty tissue heterogeneity, presence of peripancreatic lymph nodes, Wirsung duct diameter,
presence of pathology in the gallbladder, hepatosteatosis, splenomegaly, splenic vein diameter were assessed.

Results: A statistically significant difference was found in the comparison of the degree of peripancreatic fluid collection and the
severity of pancreatitis. There was no statistically significant difference in our other comparisons.

Osman KULA Conclusion: In general, studies are dominated by the opinion that the presence of necrosis in patients with AP may be a criterion

Burak USLU for determining the prognosis. In our study, it was determined that the presence or absence of pancreatic necrosis in the (T

Burak GUNAY performed at the time of admission was not a prognostic predictor. However, follow-up of necrosis in control imaging can be a
ura marker in determining the prognosis.

ibrahim Ethem CAKCAK

Keywords: acute necrotizing pancreatitis, prognosis, computerized tomography

Akut Pankreatit Tamsi Alan Olgularda Bilgisayarli Tomografi Bulgularinin Prognozu Belirlemedeki Roliiniin
Ranson Kriteri ile Karsilastirilarak Degerlendirilmesi

0ZET

Giris/Amag: Akut pankreatit (AP) patolojik degisikliklerle seyreder. Bu nedenle, hastaligin prognozu oldukga dedisken olabilir.
Siddetli pankreatitte mortalitesi yiiksek lokal veya sistemik komplikasyonlar ortaya ¢ikabilir. AP tanisindan sonra hastalarin
tedavisi, hastalik siddetinin erken zamanda degerlendirilmesine baghdir. Bu calismada bilgisayarli tomografi (BT) tarama
bulgularini Ranson kriterleri ile karsilastirarak pankreatit siddeti ve prognozunu tahmin etmedeki etkinligi degerlendirmeyi
amacladik.

Metot: Ocak 2018-Aralik 2020 tarihleri arasinda hastanemize AP tanisi ile basvuran 18 yas ve iizeri hastalar calismaya dahil
edildi. BT tarama bulgulari ve Ranson kriterlerini karsilastirarak pankreatitin siddetini ve prognozunu belirlemek icin 190 hastayi
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retrospektif olarak inceledik. Hastalarin basvuru anindaki demografik, klinik, radyolojik ve laboratuvar verileri retrospektif olarak
incelendi. Laboratuvar verilerinde hematokrit (HTC) diisiisi, kan iire nitrojeni (BUN) artisi, serum kalsiyum (Ca) diizeyi, parsiyel
arteriyel oksijen basinci (Pa02), baz aqigi ve sivi sekestrasyonu degerlendirildi. BT bulgularinda pankreas genislemesi, pankreas
yogunlugu, peripankreatik sivi toplanmasl, karin ici asit, peripankreatik yag dokusu heterojenligi, peripankreatik lenf nodu
varlig, Wirsung kanal cap, safra kesesinde patoloji varligi, hepatosteatoz, splenomegali, splenik ven ¢api degerlendirildi.

Bulgular: Peripankreatik sivi toplanma derecesi ile pankreatit siddeti karsilastinldiginda istatistiksel olarak anlamli fark
bulundu. Diger karsilastirmalarimizda istatistiksel olarak anlamli fark yoktu.

Sonug: Calismalarda genel olarak AP’li hastalarda nekroz varliginin prognozu belirlemede bir kriter olabilecegi goriisii hakimdir.
Calismamizda basvuru aninda cekilen BT'de pankreatik nekroz varliginin veya yoklugunun prognostik bir belirte¢ olmadigi
belirlendi. Ancak kontrol goriintiilemede nekrozun takibi prognozu belirlemede bir belirteg olabilir.

Anahtar Kelimeler: Akut nekrotizan pankreatit, prognoz, bilgisayarli tomografi
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Role of Computed Tomography in Determining the Prognosis in Acute Pancreatitis Case

cute pancreatitis (AP) progresses with patholo-

gical changes of varying severity, ranging from

mild edematous pancreatitis to severe necroti-
zing pancreatitis. Therefore, the prognosis of the dise-
ase can be quite variable. In severe pancreatitis, local or
systemic complications with high mortality may occur
(1). Treatment of patients after diagnosis of AP depends
on early assessment of disease severity. This assessment,
based on objective parameters, is crucial for predicting
clinical complications and identifying potentially fatal at-
tacks known to occur in 2-10% of patients with AP (2,3). It
is also important in terms of predicting the prognosis of
the disease and determining and planning the need for
systemic antibiotics, intensive care or surgical treatment.
Many scoring systems have been developed for this pur-
pose. Ranson, APACHE-II and Atlanta criteria are the most
commonly used and known scoring systems (4,5).

Contrast-enhanced Computed tomography (CT) accord-
ing to the Atlanta criteria is the first choice for imaging
cases with prediagnosis of pancreatitis. Because it is eas-
ily accessible for acute patients and has a high degree of
accuracy (6). On CT, the presence of pancreatic necrosis,
pancreatic parenchymal and extrapancreatic fluid collec-
tions is evaluated and characterized. The presence of gall-
stones, biliary dilatation, venous thrombosis, aneurysms,
inflammatory involvement of the gastrointestinal tract
such as ascites and extra-pancreatic findings are defined

(7).

In this study, we aimed to evaluate the effectiveness of
predicting pancreatitis severity and prognosis by compar-
ing CT scan findings with Ranson criteria.

MATERIALS and METHODS

Patients aged 18 years and over who applied to our hos-
pital with the diagnosis of AP between January 2018 and
December 2020 were included in the study. Ethical approv-
al for this study was obtained from the Trakya University
Study Ethics Committee (TUTF-GOBAEK 2022/416) and
written consent was received from all patients included
in the study.

Patients who were being 18 years of age or older, meeting
the diagnostic criteria for AP and having an abdominal CT
image were included in the study. Patients who had miss-
ing laboratory data, pregnancy and technical inadequacy
of CT imaging were excluded. A total of 204 patients were
diagnosed with AP and underwent abdominal CT imag-
ing, of whom six patients were excluded due to missing

data and eight patients due to technical inadequacy of CT
images. The number of patients included in the study was
190.

Demographic, clinical, radiological and laboratory data of
the patients at the time of admission were retrospectively
analyzed. In laboratory data, hematocrit (HTC) decrease,
blood urea nitrogen (BUN) increase, serum calcium (Ca)
level, partial arterial oxygen pressure (Pa0O2), base deficit
and fluid sequestration were evaluated. On CT findings,
pancreatic expansion, pancreatic density, peripancreatic
fluid collection, intra-abdominal ascites, peripancreat-
ic fatty tissue heterogeneity, presence of peripancreatic
lymph nodes, Wirsung duct diameter, presence of pathol-
ogy in the gallbladder, hepatosteatosis, splenomegaly,
splenic vein diameter were assessed.

In the diagnosis of AP, typical abdominal pain, known as
the Atlanta criteria, increase in serum amylase and/or li-
pase values more than 3 times the upper limit of normal,
and imaging findings compatible with AP on CT were used
(8). Patients with 2 or more of these findings were consid-
ered AP. Demographic, clinical and laboratory data of pa-
tients diagnosed with AP were recorded. CT studies were
performed using an 8-channel Toshiba Aquilion 64 multi-
slice device (Toshiba Medical Systems, Tokyo, Japan), and
allimages were interpreted with the PACS imaging system
(Sectra PACS Linkdping-Sweden). The radiologist with 15
years of experience interpreting CT images was unaware
of the study and patient outcomes. Age, gender, vital
signs and laboratory data of the patients were recorded.
At the end of the study, the first 24-hour Ranson scores
were calculated retrospectively using the clinical, labora-
tory and radiological imaging findings of the patients.

Statistical analysis was performed with Turcosa Analytics
software. The conformity of the variables to the nor-
mal distribution was examined by visual (histogram and
probability graphs) and analytical methods (Kolmogorov-
Smirnov/Shapiro-Wilk tests). Descriptive analyses were
given for normally distributed variables using mean,
standard deviation and median. Pearson’s Chi-Square
and Fisher’s Exact Tests were compared on 2x2 tables. In
cases where the data did not show normal distribution,
groups of 2 were evaluated with the Mann Whitney U test.
Differences where the p value was less than 0.05 were
considered statistically significant.
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RESULTS

In our study, the data of 190 patients with a mean age
of 63.6+£16.1 (oldest 94, youngest 18) were analyzed ret-
rospectively. Of the cases, 91 (47.8%) were male and 99
(52.2%) were female (Table 1).

Pancreatitis severity was divided into four categories as
mild, moderate, severe and very severe. There were 56 pa-
tients with mild pancreatitis, 106 patients with moderate
pancreatitis, 26 patients with severe pancreatitis and 2 pa-
tients with very severe pancreatitis.

On CT imaging, pancreatic expansion degree, amount of
intra-abdominal ascites, peripancreatic fatty tissue het-
erogeneity and severity of pancreatitis were compared.
There was no statistically significant difference between
these CT findings and the severity of pancreatitis (Table 1).

Table 1. Comparison of demographic data with study groups

Severity of Pancreatitis
Mild Moderate | Severe Ll P
Severe
583 64.9 68.6 80 N
Age | (1885 | (2399 | @e92) | 7189 | 2003
Sex
Malen 30 51 8 2
(%) (32.9) (56.1) (8.8) (2.2)
0.144**
Female n 26 55 18 0
(%) (26.3) (56.5) (18.2)
Note: Data were obtained by *Kruskal-wallis test ** Chi-square test.
p<0.05 was considered statistically significant and statistically
significant difference is highlighted in bold.
Abbreviations; n: number of patients

A statistically significant difference was found in the com-
parison of the degree of peripancreatic fluid collection
and the severity of pancreatitis (Table 2).

On CT imaging, the presence of peripancreatic lymph
nodes, the presence of gallbladder pathology, the degree
of hepatosteatosis, the presence of splenomegaly, the
presence of pancreatic-peripancreatic necrosis were com-
pared with the severity of pancreatitis, and no statistical-
ly significant difference was detected between these CT
findings and the severity of pancreatitis (Table 3).

No statistically significant difference was found in the
comparison of the density of the pancreas (Hounsfield
Unit, HU) with the severity of the disease on CT imaging
(ANOVA, p=0.363, ANOVA, Figure 1).

The results of the Kruskal-Wallis test revealed that there
was no statistically significant difference was observed in
the comparison of the diameter of the main pancreatic
duct (wirsung) and the severity of the disease on CT imag-
ing (Kruskal-Wallis, p=0.503, Figure 2).

No statistically significant difference was found in the
comparison of the splenic vein diameter and the severity
of the disease on CT imaging (ANOVA, p=0.482, Figure 3).

100

Pancreatic Density(HU)

o

Mild Modarate Severe Very Severe

Degree of Pancreatitis

Fig. 1 Comparison of pancreatic density (HU) on CT with the severity of
the disease

Wirsung Canal Diameter(mm)

(e}
00 @
o

Mild Modarate Severe Very Severe

Degree of Pancreatitis

Fig. 2 Comparison of wirsung diameter (mm) with disease severity on CT |
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Table 2. Comparison of the degrees of CT findings and the severity of pancreatitis

Severity of Pancreatitis
Mild Moderate Severe Very Severe P
(nl o/o) (nl %) (nl 0/0) (nl o/o)
Absent 12(%25.5) 29(%61.6) 6(%12.9) 0
Pancreas expansion on CT Focal 13(%34.2) 21(%55.4) 3(%7.8) 1(%2.6) 0.705*
Diffuse 31(%29.2) 56(%53.3) 17(%16.3) 1(%1.2)
Minimal 25(%22.6) 68(%61.2) 16(%14.4) 2(%1.8)
Peripancreatic fluid collection on CT Focal 14(%51.9) 8(%29.6) 5(%18.5) 0 0.042*
Diffuse 17(%32.7) 30(%57.7) 5(%9.6) 0
Absent 20(%25.3) 48(%60.8) 9(%11.4) 2(%2.5)
Mild 18(%26.5) 39(%57.4) 11(%16.1) 0
Intra-abdominal ascites 0.352*
Moderate 16(%43.3) 17(%45.9) 4(%10.8) 0
Massive 2(%33.3) 2(%33.3) 2(%33.4) 0
Peripancreatic fatty tissue No 10(%32.3) 19(%61.3) 2(%6.5) 0 0551%
T T Yes 46(%28.9) 87(%54.7) 24(%15.1) 2(%1.3)
Note: Data were obtained by * Chi-square test. Categorical variables are presented as counts (percentages).
p<0.05 was considered statistically significant and statistically significant difference is highlighted in bold.
Abbreviations; n: number of patients, CT: computerized tomography

Table 3. Comparison of the degrees of CT findings with the severity of pancreatitis

Severity of Pancreatitis
Mild Moderate Severe Very Severe P
(nr %) (nl o/o) (nl 0/0) (nl 0/0)
No 15(%27,3) 31(%56,4) 8(%14,5) 1(%71,8)
Peripancreatic lymph node on CT 0.895*
Yes 41(%30,4) 75(%55,5) 18(%13,3) 1(%0,8)
Nonbiliary 5(%20,9) 17(%70,8) 2(%8,3) 0
Gallbladder pathology 0.445%
Biliary 51(%30,7) 89(%53,6) 24(%14,5) 2(%1,2)
Absent 34(%27,4) 74(%59,7) 16(%12,9) 0
Mild 14(%35) 20(%50) 5(%12,5) 1(%2,5)
Degree of hepatosteatosis 0.226*
Moderate 5(%22,7) 11(%50) 5(%22,7) 1(%4,6)
Severe 3(%75) 1(%25) 0 0
No 51(%28,5) 101(%56,5) 25(%13,9) 2(%1,1)
Splenomegaly 0.673*
Yes 5(%45,4) 5(%45,4) 1(%9,2) 0
Pancreatic-peripancreatic necrosis No 50(%29,3) 96(%56,1) 23(%134) 2(%1,2) 0.948*
s Yes 6(%31,6) 10(%52,6) 3(%15,8) 0
Note: Data were obtained by * Chi-square test. Categorical variables are presented as counts (percentages).
p<0.05 was considered statistically significant and statistically significant difference is highlighted in bold. Abbreviations; n: number of patient, CT:
computerized tomography
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Fig. 3 Comparison of the splenic vein diameter (mm) and the severity of

the disease on CT

DISCUSSION

In our study, of the patients admitted to our hospital and
diagnosed with AP, the severity of the disease was eval-
uated to be mild in 56 (29.3%), moderate in 106 (55.5%),
severe in 26 (13.6%), and very severe in 2 (0.5%) (accord-
ing to Ranson criteria). In the studies available in the liter-
ature, they conducted research on prognosis prediction
by scoring the severity of the disease on CT (CT severity
score) in cases diagnosed with AP. We evaluated the CT
criteria in this scoring system, in addition to splenic vein
diameter, hepatosteatosis grade, splenomegaly, etc., by
adding a few more criteria, and we separately evaluated
whether they were effective in determining the progno-
sis. As a result of our study, a statistically significant dif-
ference was found only in the comparison of the degree
of peripancreatic fluid collection and the severity of pan-
creatitis (p=0.042). Moreover, we concluded that the com-
parison of the CT findings at the time of application with
the Ranson criteria, which we evaluated, did not have a
predictive value or contribution of its own in determining
the prognosis.

Shen et al (9,10) reported that the use of contrast-en-
hanced CT is not an accurate method for estimating se-
verity in patients with pancreatitis. However, in another
study, it has been shown to be superior to the Ranson cri-
teria. In the study of Aphinives et al (11), it was found that

the sensitivity of Ranson criteria was only 40.9%, while
that of contrast-enhanced CT was 64.2%. However, the
specificity of Ranson criteria was higher than CT (93.4%
vs. 84.5%). Chand et al (12) showed that there was no sta-
tistically significant difference between Ranson criteria
and Modified CT severity index (CTSI) in evaluating the
outcome of AP among systemic complications. Although
local complications were observed in patients with high
Ranson score, the difference was not statistically signifi-
cant. Kumar et al (13) showed that there was no significant
difference between Ranson criteria and Modified CTSI in
predicting pancreatic necrosis, organ failure, and inten-
sive care unit hospitalization in patients with AP, with a p
value of 0.10, 0.22, and 0.10 respectively.

Some CT findings have been suggested as an indicator of
disease severity in AP. Meyrignac et al (14) measured the
necrosis volume in adults with AP using a software and
reported that an extrapancreatic necrosis volume greater
than 100 ml was associated with organ dysfunction.

In general, studies are dominated by the opinion that the
presence of necrosis in patients with AP may be a crite-
rion for determining the prognosis. In our study, it was
determined that the presence or absence of pancreatic
necrosis in the CT performed at the time of admission was
not a prognostic predictor. However, follow-up of necro-
sis in control imaging can be a marker in determining the
prognosis.

Although CT is a very useful imaging method in diag-
nosing pancreatitis, CT imaging performed at the time of
diagnosis does not provide sufficient information about
the prognosis. An important criterion in this regard is how
long after the onset of the patient’s symptoms CT imaging
is performed. In our study, the patients underwent CT im-
aging after an average of 24.1+23.8. hours. Pancreatic ne-
crosis associated with severe AP usually occurs within 72
hours of disease onset. CT scan can be suspicious within
24-48 hours. Therefore, CT scan is recommended 72 hours
after the onset of symptoms (15).

Limitations of our study include being a retrospective
study and having a small number of patients. In addition,
the fact that CT was performed at an average of 24 hours
from the onset of symptoms can also be considered a lim-
itation of our study.
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CONCLUSION

Correlation was found between the parameters showing
the severity of CT findings and the clinical parameters
(Ranson, APACHE, etc.) evaluating the severity of AP in
most of the studies. However, there was no general ad-
vantage. When we evaluated the criteria one by one, only
one criterion (peripancreatic fluid collection) made a sta-
tistically significant difference. In this context, the contri-
bution of CT in the diagnosis and prognosis of AP is clearly
evident. However, with the combination of these findings,
there is a need for larger and longer-term studies to be
conducted in prospective cases, taking into account the
CT hours at the time of diagnosis, in order to create a more
quantitative prognostic prediction.

DECLARATIONS

Funding
Not applicable

Conflicts of Interest/Competing Interests
Authors declare no conflict of interest.

Ethics Approval

All protocols for this study were approved by the Trakya
University Study Ethics Committee (TUTF-GOBAEK
2022/416).

Availability of Data and Material (Data Transparency)
All data has been presented.

Authors’ Contributions
All authors contributed to this work in accordance with
the ICMJE authorship criteria.

REFERENCES

1. Garg PK, Singh VP. Organ Failure Due to Systemic Injury in Acute
Pancreatitis. Gastroenterology. 2019;156(7):2008-23.

2. Bradley EL, 3rd. A clinically based classification system for acute
pancreatitis. Summary of the International Symposium on Acute
Pancreatitis, Atlanta, Ga, September 11 through 13, 1992. Arch Surg.
1993;128(5):586-90.

3. Dervenis C,Johnson CD, Bassi C, Bradley E, Imrie CW, McMahon MJ, et
al. Diagnosis, objective assessment of severity, and management of
acute pancreatitis. Santorini consensus conference. Int J Pancreatol.
1999;25(3):195-210.

4. Banks PA, Bollen TL, Dervenis C, Gooszen HG, Johnson CD, Sarr
MG, et al. Classification of acute pancreatitis--2012: revision of the
Atlanta classification and definitions by international consensus.
Gut. 2013;62(1):102-11.

5. Ranson JH, Pasternack BS. Statistical methods for quantifying the
severity of clinical acute pancreatitis. J Surg Res. 1977;22(2):79-91.

6. Balthazar EJ. Staging of acute pancreatitis. Radiol Clin North Am
2002;40(6):1199-209.

10.

11.

12.

13.

14.

15.

Thoeni RF. The revised Atlanta classification of acute pancreatitis: its
importance for the radiologist and its effect on treatment. Radiology
2012;262(3):751-64.

Waller A, Long B, Koyfman A, Gottlieb M. Acute Pancreatitis: Updates
for Emergency Clinicians. J Emerg Med 2018;55(6):769-79.

Leung TK, Lee CM, Lin SY, Chen HC, Wang HJ, Shen LK, et al. Balthazar
computed tomography severity index is superior to Ranson criteria
and APACHE Il scoring system in predicting acute pancreatitis
outcome. World J Gastroenterol. 200514;11(38):6049-52.

Balthazar EJ, Robinson DL, Megibow AJ, Ranson JH. Acute
pancreatitis: value of CT in establishing prognosis. Radiology.
1990;174(2):331-6.

Aphinives P, Karunasumetta C, Bhudhisawasdi V, Saesaew OT.
Acute pancreatitis: assessment severity with Ranson score and CT
evaluation. J Med Assoc Thai. 2011;94(4):437-40.

Chand P, Singh R, Singh D, Rani N. Evaluation of the outcome of
acute pancreatitis by Ranson’s criteria and modified CT severity
index. Renal failure. 2017;2(2):4-25.

Harshit Kumar A, Singh Griwan M. A comparison of APACHE I,
BISAP, Ranson’s score and modified CTSI in predicting the severity of
acute pancreatitis based on the 2012 revised Atlanta Classification.
Gastroenterology report. 2018;6(2):127-31.

Meyrignac O, Lagarde S, Bournet B, Mokrane FZ, Buscail L, Rousseau
H, et al. Acute Pancreatitis: Extrapancreatic Necrosis Volume as Early
Predictor of Severity. Radiology. 2015;276(1):119-28.

Knoepfli AS, Kinkel K, Berney T, Morel P, Becker CD, Poletti PA.
Prospective study of 310 patients: can early CT predict the severity
of acute pancreatitis? Abdom Imaging. 2007;32(1):111-5.

Acabadem Univ. Saghk Bilim. Derg. 2023; 14 (3): 424-429

429



Acibadem Univ. Saglik Bilim. Derg. 2023; 14 (3): 430-437
https://doi.org/10.31067/acusaglik.1208779

ORIGINAL ARTICLE / ARASTIRMA YAZISI

Physiotherapy and Rehabilitation / Fizyoterapi ve Rehabilitasyon

Investigation of the Effect of Physical
Activity Level on Fear of Birth and
Quality of Life During Pregnancy

Halil ibrahim Bulguroglu' ® , Merve Bulguroglu' ®

'Ankara Medipol University, Faculty
of Health Sciences, Department of
Physiotherapy and Rehabilitation,
Ankara, Turkey

Halil ibrahim BULGUROGLU
Merve BULGUROGLU

Correspondence: Halil ibrahim Bulguroglu
Ankara Medipol University, Faculty of Health
Sciences, Department of Physiotherapy and
Rehabilitation, Ankara, Turkey

Phone: -

E-mail: fztibrahim@hotmail.com

Received: 22 November 2022
Accepted: 06 June 2023

ABSTRACT

Purpose: Although the importance of physical activity in every period of life is known, it may decrease depending on the
changes during pregnancy. This study aims to understand how physical activity levels, quality of life, and fear of childbirth
are affected during pregnancy and to emphasize the importance of physical activity levels during pregnancy.

Methods: Our study’s population was planned as a cross-sectional study of pregnant women who applied to the Physiofit
wellness center. The sample consists of 84 volunteer pregnant women participating in the study. Physical activity levels;
with the Pregnancy Physical Activity Questionnaire (PPAQ), quality of life; with the Short Form-36 (SF-36), fear of birth
level; with Wijma Delivery Expectancy/Experience Questionnaire A (WDEQ-A) were evaluated.

Results: It was determined that the total PPAQ score median of pregnant women was 141.27. PPAQ sub-parameter scores
were correlated with almost all sub-parameter scores of SF-36 (p<0.05). In comparison with the quality of life, the highest
correlation was observed in moderate intensity and sports/exercise type physical activities (p<0.05), no correlation was
observed between the sedentary physical activity sub-parameter and any quality of life sub-parameter (p>0.05). A
negative and significant correlation was observed between all sub-parameters of physical activity except sedentary-
intensity and Household/care-type sub-parameter and WDEQ-A total score(p<0.05).

Conclusion: As a result, it was observed that women's quality of life decreases, and their fear of childbirth increases with
the inadequacy of physical activity levels during pregnancy.

Keywords: Fear of Birth, Quality of Life, Physical Activity, Pregnancy.

Gebelikte Fiziksel Aktivite Diizeyinin Dogum Korkusu ve Yasam Kalitesine Etkisinin incelenmesi
0ZET

Amag: Fiziksel aktivitenin hayatin her donemindeki dnemi bilinmesine ragmen gebelik donemindeki degisimlere
bagli olarak azalabilir. Bu calisma gebelikte fiziksel aktivite diizeylerinin, yasam kalitesinin ve dogum korkusunun nasil
etkilendigini anlamay1 ve gebelikte fiziksel aktivite diizeylerinin Gnemini vurgulamayi amaglamaktadir.

Metod: Calismamizin popiilasyonunu Fizyofit saglikli yasam merkezine bagvuran gebeler, drneklemini ise arastirmaya
katilan goniillii 84 gebe olusturmustur. Gebelerin fiziksel aktivite seviyeleri Gebelik Fiziksel Aktivite Anketi (GFAA)ile
yasam kaliteleri Kisa Form-36 (KF-36) ile dogum korkusu diizeyleri Wijma Dogum Beklentisi/Deneyim Anketi A (WDBO-A)
ile degerlendirildi.

Sonuclar: Gebelerin toplam GFAA puan medyanlarinin 141.27 oldugu belirlendi. GFAA alt parametre puanlan, KF-
36'nin hemen hemen tiim alt parametre puanlari ile korele idi (p<0.05). Yasam kalitesi ile karsilastinidiginda, en yiiksek
korelasyon orta siddette ve spor/egzersiz tiirii fiziksel aktivitelerde gozlenirken (p<0.05), sedanter fiziksel aktivite alt
parametresi ile herhangi bir yasam kalitesi alt parametresi arasinda korelasyon gézlenmedi (p>0.05).Fiziksel aktivitenin
sedanter-yogunluk ve Ev/bakim tipi alt parametresi disindaki tiim alt parametreleri ile WDBO-A toplam puani arasinda
negatif ve anlamli bir korelasyon gdzlendi (p<0.05).

Tartisma: Sonug olarak, gebelikte fiziksel aktivite diizeylerinin yetersizligi ile birlikte kadinlarin yasam kalitelerinin
diistiigi, dogum korkularinin arttigi goriildi.

Anahtar Kelimeler: Dogum Korkusu, Yasam Kalitesi, Fiziksel Aktivite, Gebelik.
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Effect of Physical Activity Level During Pregnancy

ith the modernization of daily life, the decrea-
Wse in physical activity levels and the increasing

stress levels of individuals cause adverse effects
on general health in the whole population (1).The neces-
sity of doing enough physical activity to reduce these
adverse effects and improve health has been shown in
many studies. It is known that regular physical activity has
positive effects on psychological functionality as well as
general health (2).

Pregnancy, a transitional period for women, is when fre-
quent physical and emotional changes are experienced
(3). A direct relationship exists between maintaining
physical fitness during pregnancy, managing weight gain,
reducing the risks of gestational diabetes, preeclampsia,
hypertension, and prenatal depression, and improving
psychological well-being and regular physical activity. In
epidemiological studies, It has been reported that women
who are active during their pregnancy have a lower risk
of developing physical problems and are in a better situ-
ation in terms of adaptation to changes in pregnancy. It is
emphasized that physically active women’s maternal and
child health are positively affected during pregnancy (4).
The published guide stated that pregnant women should
do moderate-intensity exercise for at least half an hour
every day of the week, and women who were active be-
fore pregnancy could maintain their lifestyles (5). Despite
the reported benefits of regular physical activity, the level
of physical activity in women is lower than in men, espe-
cially during pregnancy. Problems during pregnancy can
further increase physical activity restriction, which may in-
crease gradually in the later stages. In addition, pregnant
women may think that physical exercises may affect the
fetus's health and reduce their physical activities. Many
pregnant women may be concerned about the potential
harm of physical activity to the fetus (6). As with hormon-
al and physiological changes, the source of psychologi-
cal changes during pregnancy is the fetus, which tries to
complete it during this period. However, in most women,
some mental changes can be seen, which can occur in dif-
ferent periods of pregnancy, such as mild, moderate, and
severe. These mood changes can cause conflict, anxiety,
introversion, uncertainty, and fear. Fear affects women
negatively during the last pregnancy period (4).

Fear of childbirth isa common clinical problem. AlImost all
women can be afraid of birth. Especially in the last trimes-
ter, baby-protective approaches predominate. Negative
thoughts experienced with the delivery approach can fur-
ther confuse pregnant women’s minds and increase their
fear of childbirth. These fears affect daily life by increasing

stress and triggering the stress-fear cycle, and can impair
quality of life. Concerns in this process; can cause anxiety
and depression and negatively affect the postpartum
period. All of these can affect the healthy progression of
pregnancy (7). Therefore, the pregnant woman should
have a healthy, peaceful, and happy pregnancy period for
herself and her fetus (8).

Many studies examined the effects of physical activity
levels during pregnancy on the quality of life of pregnant
women (4,9). These studies emphasized that physical ac-
tivity positively contributed to the pregnant’s quality of
life and mental state. However, the standard limitation
of these studies is that pregnancy-specific measurement
methods were not used. In addition, only two studies
(10,11) evaluate the relationship between fear of child-
birth and physical activity levelwhich is necessary for
maternal and child health during and after pregnancy.
The most important limitations of these studies are that
the scales used are non-standardized. This study aims to
understand how the physical activity levels of pregnant
women affect their fear of birth and their quality of life
and to emphasize the importance of interventions to in-
crease physical activity levels, especially by drawing atten-
tion to the adverse effects of decreased physical activity in
pregnant women.

METHODS

Study Design and Population

84 volunteer pregnant women who applied to Physiofit
wellness center between 01/08/2022 and 01/09/2022
were included in our cross-sectional study. Ethics com-
mittee approval was obtained from the Ankara Medipol
University Non-Interventional Clinical Research Ethics
Committee before starting the study (Date: 18/07/2022
Decision No: 0133). The study was conducted by the
Helsinki Principles.The inclusion criteria were between 24
and 36 weeks, aged between 20 and 35 years, single baby
pregnancy, and accepting to be included in the study.
Women with multiple pregnancies, having a history of
miscarriage before conception, and chronic diseases such
as hemodynamically significant heart disease, restrictive
lung diseases, diabetes, and hypertension were excluded
from the study. In the power analysis performed to deter-
mine the sample size, it was determined that 84 people
were needed for the correlation analysis to be completed
by taking the Pearson correlation coefficient r = .30 with
80% power (alpha =.05, bidirectional) in the G*power pro-
gram. Before the study, the participants were informed,
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and their consent was obtained for their participation in
the study.

Measuring Methods

Demographic information, such as the participant’s age,
height, and weight, was obtained. In addition, physical
activity levels, fear of childbirth, and quality of life were
evaluated with data collection forms.

The Pregnancy Physical Activity Questionnaire (PPAQ)
(12), which is widely used to evaluate the physical activity
levels of pregnant women, is semi-quantitative and takes
an average of 15 minutes to fill out. There are 32 activities,
including 12 Home/care activities, 5 occupational activi-
ties), 9 sports/exercise, 3 transportation activities, and 3
inactivity activities. Participants are asked to choose the
category of the amount spent for each activity in their tri-
mester. From the PPAQ, the number of hours spent in each
activity was multiplied by the activity intensity to arrive
at a measure of average daily energy expenditure (MET-
hours per day) attributable to each activity. Activities were
categorized by intensity (i.e., light, moderate, vigorous),
type (i.e., household, occupation, sport), or as total activ-
ity (sum of all intensity and type scores). Our study used
the Turkish version of PPAQ (13).

SF-36 is a measurement tool capable of determining pa-
tients’ general health status, and daily activity and work-
ing dynamics in the previous four weeks, and also capable
of evaluating their emotional status. It was first developed
by Ware and Sherbourne in 1992 (14), and was adapted
into Turkish by Kocyigit et al. (15).Turkish version of SF-36
was used in our study. SF-36 generates eight subscales -
general health, physical functioning, role limitations due
to physical health, role limitations due to emotional prob-
lems, social functioning, body pain, vitality, and mental
health.These were all scored between 0 and 100 and were
subjected to statistical analysis. While the minimum score
to be taken from the scale is 0, and the maximum score
is 100, high scores indicate good quality of life. While the
original SF-36 Cronbach a was > 0.85, the Cronbach a val-
ue of our study was 0.88.The average time to complete
the questionnaire is 10 minutes.

The Turkish version of the Wijma Birth Expectation/
Experience Questionnaire (W-DEQ), which was validated
by Korukci et al., was used to assess the participants’ fear
of birth (16). The 33-item questionnaire measures wom-
en’s expectations before birth (version A), experiences af-
ter birth (version B), and their fear of childbirth (17). The

score that can be obtained from each question in a Likert-
type scale ranges from 0 to 5. While the minimum score to
be taken from the questionnaire is 0, and the maximum
score is 165, an increase in the score obtained means an
increase in the level of fear. The average time to complete
the questionnaire is 10 minutes. The original W-DEQ,
Cronbach a > 0.87 in Swedish pregnant women reported
that the Cronbach a of our study was 0.82.

Statistical Analysis

“Statistical Package for Social Sciences” (SPSS) version 26.0
(SPSS inc., Chicago, IL, USA) was used for statistical analy-
sis in the study. p<0.05 was accepted as the statistical sig-
nificance level. Visual (histogram, probability graphs) and
analytical methods (Kolomogrov-Smirnov/Shapiro-Wilk’s
test) were used to define whether the variables were nor-
mally distributed or not. Numerical variables with nor-
mal distribution are shown as meanztstandard deviation.
Non-normally distributed variables were represented by
the median (IQR). Since at least one data was not normal-
ly distributed, the relationship between the PPAQ ques-
tionnaire and the SF-36 and WDEQ was evaluated with
Spearman Correlation Analysis. Correlation coefficient
0.05-0.30 low, 0.30-0.40 low-moderate, 0.40-0.60 moder-
ate, 0.60-0.70 good, 0.70-0.75 strong, and 0.75-1.00 rated
as very strong (18).

RESULTS

Age, height, weight, BMI, education level, and trimesters
of 84 postpartum volunteer women included in the study
are given in Table 1.

The total PPAQ score, physical activity sub-parameter
scores, short form-36 sub-parameter scores, and WDEQ-A
total scores of the pregnant women are shown in Table 2.

When the relationship between physical activity and
quality of life is examined, a positive, moderately signif-
icant correlation was found between total activity and
Physical functioning, Role limitations (physical), Vitality,
Social functioning, and General health perception scores
(r= 0.40-0.60, p<0.05) (Table 3), while a positive low sig-
nificant relationship was found between Role limitations
(emotional), Mental health, and Pain (r= 0.05-0.30, p<0.05)
(Table 3).A positive low significant relationship was found
between Light activity and Physical functioning, Role
limitations (physical), Role limitations (emotional), and
General health perception (r=0.05-0.30, p<0.05) (Table 3).
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Table 1. Demographics of pregnant women

Pregnant Women (n=84)
X+SD
Age (years) 27.14+1.86
Height (cm) 168.15+3.89
Weight (kg) 69.18 +6.76
BMI (kg / cm?) 25.19+3.24
n %
Primary School 6 715
A High School 14 16,66
University 56 66,66
Master's Degree 8 9,53
Pregnancy 2nd trimester 40 47,61
Period 3nd trimester 44 52,39
X = SD: mean + standard deviation, cm: centimeters, kg: kilograms, BMI:
body mass index

Table 2. Physical activity, quality of life and fear of birth

measurement results of pregnant women

Pregnant Women (n=84)

Pregnancy Physical Activity Questionnaire, Median (IQR)
141.27 (41.55-309.87)

Total activity?

Activity intensity
Sedentary (<1.5 METs)?
Light (1.5<3.0 METs)?
Moderate activity (3.0-6.0 METs)?

39.62 (6.92-141.1)

67.31(6.63-139.78)

21.13(7.12-162.61)
0(0-12.55)

Vigorous activity (>6.0 METs)?

Activity Type

Household/caregiving? 64.30 (20.8-156.6)
0(0-61.20)
Sports/exercise? 12.2 (2-40.8)

SHORT FORM-36 (0-100), Median (IQR)

Occupational activity?

Physical functioning? 85 (75-95)
Role limitations (physical problems)? 85 (50-100)
Role limitations (emotional problems)? 80 (33.3-100)
Vitality? 60 (50-65)
Mental health? 76 (64-80)
Social functioning? 75 (50-100)
Pain? 77.5 (45-90)
General health perception? 70 (55-80)
WDEQ-A (0-165), X £ SD
Total WDEQ Score' 56.89+11.23

*p < 0.05,': Data are expressed as X+SD, X + SD: mean + standard
deviation, %: Data are presented as median (IQR), WDEQ-A: Wijma
delivery expectancy/experience questionnaire version a, MET: metabolic
energy turnover

There was a moderately significant positive relationship
between Moderate activity and Physical functioning, Role
limitations (physical), Role limitations (emotional), Vitality,
Mental health, Social functioning, and General health
perception (r= 0.40-0.60, p<0.05) (Table 3), while a posi-
tive low significant relationship was found with pain (r=
0.05-0.30, p<0.05) (Table 3).While a positive low-moder-
ate significant relationship was found between Vigorous
activity and Physical functioning, Role limitations (phys-
ical), and Social functioning (r= 0.30-0.40, p<0.05) (Table
3), a positive low-significant relationship was found be-
tween Mental health and General health perception (r=
0.05-0.30, p<0.05) (Table 3).A positive low significant
relationship was found between Household/caregiving
and Physical functioning and General health perception
(r= 0.05-0.30, p<0.05) (Table 3).There was a moderately
significant positive correlation between Occupational
activity and Physical functioning, Role limitations (phys-
ical), pain, and General health perception (r= 0.40-0.60,
p<0.05) (Table 3). In contrast, a good significant positive
correlation was found between Role limitations (emo-
tional) and Vitality (r= 0.60-0.70, p<0.05) (Table 3).On the
other hand, a strong and significant positive correlation
was found between mental health, social functioning,
and Occupational activity (r= 0.70-0.75, p<0.05) (Table
3).There was a very strong and positive relationship be-
tween Sports/ exercise and Physical functioning, Role
limitations (physical), Role limitations (emotional), and
Vitality (r= 0.75-1.00, p<0.05) (Table 3). A good significant
positive relationship was found between Mental health,
Social functioning, pain, and General health perception
(r=0.60-0.70, p<0.05) (Table 3).

When the relationship between physical activity and fear
of childbirth is examined, A moderately significant neg-
ative correlation was found between Total activity and
Occupational activity and Total WDEQ score (r= 0.40-0.60)
(Table 4).A low significant negative correlation was found
between Light and Moderate activity and Total WDEQ
score (r=0.05-0.30, p<0.05) (Table 4). A low-moderate sig-
nificant negative correlation was found between vigorous
activity and Total WDEQ score (r=0.30-0.40, p<0.05) (Table
4). A good significant negative correlation was found be-
tween sports/exercise and Total WDEQ score (r=0.60-0.70,
p<0.05) (Table 4).
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Table 3. The relationship between pregnant women'’s average physical activity and quality of life scores

Pregnant Women (n=84)
Total Light Moderate Vigorous Household/ | Occupational Sports/
. Sedentary s .. - - gy "
activity activity activity activity caregiving activity exercise
Physical r 0.41 -0.02 0.21 0.44 0.32 0.13 0.45 0.76
functioning | , 0.011* 0.54 0.01* 0.03* 0.044* 0.031* 0.03% 0.015%
Role r 0.47 0.1 0.29 0.46 0.39 0.02 0.56 0.81
limitations
(physical) p 0.002* 0.54 0.014* 0.03* 0.047*% 0.54 0.024% 0.011*
Role r 0.28 0.05 0.22 0.40 0.26 -0.12 0.65 0.77
limitations
(emotional) p 0.01* 0.54 0.044* 0.036* 0.54 0.54 0.04* 0.02*
r 0.48 0.16 0.11 0.54 -0.02 -0.04 0.63 0.75
Vitality
p 0.034* 0.54 0.54 0.04* 0.54 0.54 0.03* 0.01*
Mental r 0.24 -0.12 0.03 0.48 0.22 -0.11 0.71 0.68
health P 0.01* 0.54 0.54 0.033* 0.024* 0.54 0.01* 0.02*
Social r 0.51 -0.05 0.09 0.55 0.34 0.13 0.74 0.65
functioning | 0.01* 0.54 0.22 0.02* 0.01* 0.54 0.016* 0.03*
. r 0.23 -0.02 0.02 0.17 -0.06 -0.07 0.41 0.60
ain
p 0.01* 0.54 0.54 0.032* 0.54 0.54 0.02* 0.01*
General r 0.42 0.07 0.27 0.49 0.12 0.26 0.54 0.61
health
perception | P 0.01* 0.54 0.01* 0.03* 0.017* 0.041* 0.04* 0.03*
*p < 0.05, r: correlation coefficient

Table 4. The relationship between pregnant women’s

average physical activity and fear of birth scores

DISCUSSION

This study showed that women'’s physical activity levels
during pregnancy were insufficient, and their fear of birth
and quality of life levels were adversely affected.

Pregnant Women (n=84)

W-DEQA In o In our study, pregnant women's physical activity total

P . . -
! score median was 141.27. Our study, the physical activi-

Total activity -0.43 0.04* .
ty total score median of pregnant women was 141.27. In
Sedentary 0.02 0.564 . . .

- — addition, it was determined that pregnant women most-

Light activity -0.11 0.048* | d lighti ] o ) . ]
Moderate activity 023 e y did light-intensity activities and primarily engaged in
S LIt 037 0.011* Household/caregiving-type activities. In studies similar
Holsehold/caregiving 0.22 0.047 to our research, it was determined that pregnant wom-
Occupational activity 047 0.001% en generally do light-intensity activities and deal with
Sports/exercise 063 0.001* housework/care work the most (19,20). Studies show that
*p < 0.05, WDEQ-A: Wijma delivery expectancy/experience although it is known to protect health during pregnan-
Z(l;lee:);lcr;g:flre version a, MET: metabolic energy turnover, r: correlation cy and reduce the risk of some problems, the amount of

physical activity in women during pregnancy is insuffi-
cient (21). Additionally, studies show that a lack of physi-
cal activity during pregnancy leads to increased pain (22)
and deterioration in sleep quality, especially mood disor-
ders (23). The results of these studies emphasize the im-
portance of physical activity during motherhood, which is
one of the essential processes of life.
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Similar to other studies, there was a correlation between
the total activity score of physical activity and all sub-pa-
rameters of quality of life (19,24). It is known that the
quality of life of physically active women during preg-
nancy is also positively affected. Our study observed
the highest correlation between physical activity and
quality of life between moderate-intensity and sports/
exercise-type physical activities. In the published guide-
lines, the recommendation of moderate-intensity aerobic
physical activities during pregnancy supports this result
(6). Similar to other studies, no correlation was found in
any of the sub-parameters of sedentary and quality of
life (9,24). Studies have shown that being sedentary neg-
atively affects the quality of life during pregnancy. As it
is known, sedentary life negatively affects the whole life
process, especially pregnancy. Studies have shown that
many complications may occur during pregnancy with
sedentariness, and the quality of life may decrease (25).
Our study observed a correlation between low-intensity
physical activity and physical and emotional role limita-
tions of the quality of life. Also, a correlation was observed
between moderate-intensity activity and all parameters.
Low-intensity activity can be effective in pregnant wom-
en, especially in situations that limit them physically and
emotionally. However, the intensity of activities may need
to be slightly higher to increase the quality of life, espe-
cially in parameters such as vitality, social functioning, and
mental health (26). However, moderate-intensity exercis-
es recommended in the guidelines can ultimately affect
the systems of individuals and improve all parameters of
their quality of life (6). On the other hand, high-intensi-
ty activities can negatively affect individuals’ emotional
states and vitality and cause fatigue in pregnant women
(27). Therefore, in our study, a relationship between qual-
ity of life parameters such as pain, vitality, mental health,
and high-intensity physical activity may not have been
observed. With household/caregiving, only the correla-
tion of quality of life with physical functioning and gener-
al health perception was observed. Household/caregiving
activities include low-intensity, non-regular physical ac-
tivities. The difference between physical activity and exer-
cise supports our results. The fact that people do routine
household activities does not indicate that they are physi-
cally active enough. In addition, sedentary life brings with
it many problems. All these prevent an individual’s quality
of life from increasing. One of the remarkable results is the
exercise type Occupational activity, which has the high-
est correlation with mental health and social functioning
sub-parameters. The fact that pregnant women feel com-
petent not only in household chores but also in activities
related to their profession and that they are doing their

jobs, in any case, made them feel more self-confident and
competent and may have been influential in the emer-
gence of these results. It is usual that physical activity in
sports and exercise type strongly correlate with the quali-
ty of life in almost all parameters. Especially the pregnan-
cy period is an opportunity for individuals to gain healthy
habits. Pregnant women'’s exercise activities keep them
physically and hormonally strong and play an essential
role in increasing their quality of life (23). In general, in
most studies conducted similar to our research, it was ob-
served that physical activity positively affected the quality
of life. Still, no significant relationship was found in a few
studies (20,29). We think that is because the physical ac-
tivity questionnaire used in these studies is not specific to
pregnancy, and the pregnant women in these studies are
mainly inactive.

Our study found pregnant women'’s total fear of labor
score as 56.89 + 11.23. Itis stated that the fear of childbirth
is higher, especially in women who experienced their first
pregnancy (7). The level of fear and stress due to the un-
known is elevated in pregnant women who will give birth
for the first time. In studies in the literature, fear of child-
birth; has been said that it is affected by many individual
and environmental variables such as socio-demographic,
obstetric, and psycho-social factors and that there may be
differences in the measurement results due to the sample
diversity and the lack of social support received. Studies
have found a significant relationship between fear of
childbirth and depression and anxiety, albeit at different
levels (29,30). Studies have stated that depression and
anxiety can affect the quality of life of pregnant women.

Our study observed a negative correlation between phys-
ical activity total score and fear of childbirth. In addition,
we found a relationship between all sub-parameters of
physical activity and fear of childbirth, except for the sed-
entary and household/caregiving parameter. In particular,
a good negative correlation was found between physical
activity in the sports/exercise type and fear of childbirth.
The results of the other two studies examining the effects
of physical activity on fear of childbirth in the literature
are similar to ours (10,11). However, the weakness of these
studies is that physical activity was evaluated only verbal-
ly in one of these studies. The other research assessed
the fear of childbirth with a questionnaire without stan-
dardized validity and reliability. Studies show that regular
physical activity reduces depression levels in pregnant
women and effectively manages stress and anxiety (6,22).
In addition, the physiological benefits of physical activi-
ty in pregnant women also affect their mental health of
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pregnant women. It makes pregnant women feel more
comfortable and enables them to control their bodies and
minds more easily. All these reasons may have been effec-
tive in these results.

One of the strengths of our study is that the question-
naires used to evaluate both physical activity and fear of
childbirth are specific to the pregnancy period. The most
important limitation of our study is that the measurement
results were not analyzed according to the trimester of
the pregnant woman in our study.

CONCLUSION

Our study states that women'’s quality of life decreases,
and their fear of childbirth increases with the inadequacy
of physical activity levels during pregnancy. Insufficient
physical activity levels in pregnant women can decrease
their satisfaction levels from life and negatively affect
their fear of childbirth. These results may adversely af-
fect the pregnancy process. Increasing the physical ac-
tivity levels of women during pregnancy provides both
the physiological benefits of physical activity in women
and the motivational contribution provided by activity
and mental relaxation. This will positively affect pregnant
women'’s care and social and professional functions. Our
study will guide the literature that directing pregnant
women to physical activities is at least as necessary as
other supports. In future studies, examining the effects
of different types of physical activity on various factors in
women during pregnancy is essential.
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ABSTRACT

Background/Objectives: This study explores how gastrointestinal symptoms affect patients’ nutrition, food choices,
consumption, and gastrointestinal quality of life index (GIQLI) scores after recovering from COVID-19.

Subjects/Methods: A questionnaire-based cross-sectional study was conducted among patients aged 18 and older who
recovered from COVID-19 between 15th May 2020 and 15th June 2020. The researchers sent 594 patients a questionnaire
via e-mail, which included demographical information and questions related to supplement use, food choices, and a
survey for GIQLI. Seventy-six patients who responded and consented to take the questionnaire were included in the final
analysis.

Results: Weight loss post-COVID was significant for both male and female genders (-5.1£ 4.0 vs. -1.5 £ 2.4;
p-value:0.001). The length of hospitalization, the loss of appetite, and the loss of smell were significantly higher in male
participants (P<0,05). The mean GIQLI score was significantly higher in males compared to females (102.2+ 14.6 vs. 89.5
+ 23.2; p=0.003). Gender and regular probiotic use before and after hospitalization were correlated with the total GIQLI
score (R = 0.646; R2 = 0.417)

Conclusion: COVID-19 affects the Gastrointestinal system (GIS) and appetite. Therefore, healthy nutrition, well adapted
to the body’s needs and the current level of physical activity, becomes particularly important during and post-COVID.
In addition, the treatment of gut dyshiosis involving an adequate intake of pre and probiotics could be a beneficial
instrument for modulating the immune system in COVID-19 patients and prophylactically pre-infection. Therefore, we
recommend integrating probiotic use into current COVID-19 nutritional guidelines.

Keywords: COVID-19, Food, Infection, Diarrhea, Nutrition, Probiotic

iyilesen Covid-19 Hastalarinda Gastrointestinal Yasam Kalitesi, Besin Tiiketimi ve Tercihlerinin
Degerlendirilmesi

OZET

Amag: Bu calisma, COVID-19 gegirip iyilestikten sonra gastrointestinal semptomlarin; hastalarin beslenmesini, besin
tercihlerini, tilketimini ve gastrointestinal yasam kalitesi indeksi (GIQLI) puanlarini nasil etkiledigini arastirmaktadir.

Konu/ Yontemler: 15 Mayis 2020 ile 15 Haziran 2020 tarihleri arasinda COVID-19 geirip iyilesen 18 yas ve iistii hastalar
arasinda anket tabanli bir kesitsel calisma yapildi. Arastirmacilar, demografik bilgiler, takviye kullanimi, besin tercihleri ve
GIQLIicin sorular iceren bir anketi 594 hastaya e-posta yoluyla gonderdiler. Anketi yanitlayan ve onaylayan 76 hasta son
analize dahil edildi.

Bulgular: COVID-19 sonrasi agirlik kaybi erkek ve kadin bireyler icin istatistiksel olarak anlamliydi (-5.1% 4.0 vs. -1.5
+ 2.4; p-degeri: 0.001) ). Hastanede kalma siiresi, istah kaybi ve koku kaybi erkek katiimalarda onemli dlciide daha
yiiksekti (p<0,05). Ortalama GIQLI puani, erkeklerde kadinlara gdre anlamli l¢iide yiiksekti (102.2+ 14.6 vs. 89.5 £ 23.2;
p=0.003). Cinsiyet ve hastaneye yatis dncesi ve sonrasi diizenli probiyotik kullanimi, toplam GIQLI puan ile iligkiliydi (R
=0,646; R2=0,417).

Sonug: COVID-19, gastrointestinal sistem (GIS) ve istahi etkiler. Bu nedenle, viicudun ihtiyaglarina ve mevcut fiziksel
aktivite diizeyine uygun saglikli beslenme, dzellikle COVID-19 sirasinda ve sonrasinda dnemlidir. Ayrica, bagirsak
disbiyozunun tedavisi, uygun miktarda prebiyotik ve probiyotik alimini iceren, COVID-19 hastalarinda bagisiklik sistemi
modiilasyonu icin faydali olabilir ve dnleyici olarak enfeksiyondan dnce kullanilabilir. Bu nedenle, probiyotik kullaniminin
mevcut COVID-19 beslenme ydnergelerine entegre edilmesini dneriyoruz.

Anahtar Kelimeler: COVID-19, Besin, Enfeksiyon, Diyare, Beslenme, Probiyotik
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Nutritional Status in Recovered Patients with Covid-19 Infection

Main Points

Seventy percent of immune system cells reside in GIS, and
there is a strong relationship between gut cells, immunity,
and dietary habits.

The digestive system may have been the main target or-
gan of COVID-19. Probiotic supplementation may reduce
the severity or shorten the duration of infection.

Probiotic use prior to COVID-19 is associated with higher
total GIQLI scores. Therefore, healthy nutrition, well adap-
ted to the body’s needs and the current level of physi-
cal activity, becomes particularly important during and
post-COVID.

Introduction

Patients experience gastrointestinal symptoms in the
early stages of the COVID-19 infection, as in severe acute
respiratory syndrome (SARS-CoV) and the Middle East res-
piratory syndrome (MERS-CoV) (1). In a cohort study con-
ducted with 1099 patients in China, researchers observed
vomiting or nausea symptoms in 5% of the patients and
diarrhea in 3.8% of all patients (2). The coronavirus virus
(SARS-CoV-2) has a 79.6% similarity to the SARS-CoV virus,
and it codes and synthesizes the proteins that can attach
to angiotensin-converting enzyme 2(ACE2) to be able to
penetrate human cell (3). ACE2 receptors in type 2 alveolar
cells are also synthesized in copious amounts in the small
and large intestines (4). The detection of SARS-CoV-2 in fe-
cal samples of 50% of patients and the presence of SARS-
CoV-2 in the intestinal mucosa of patients with COVID-19
implies that invaded enterocytes expressing ACE2 lead to
intestinal symptoms (5).

It is largely unknown how COVID-19 manages to evade
the immune system. Studies show a relationship between
disease severity, the level of proinflammatory cytokines,
and the subgroups of immune cells. During the acute pha-
se of infection, the dysregulation of the immune system
and the elevated level of proinflammatory cytokines may
lead to tissue damage (6). To mitigate potential damage, a
balanced diet, physical activity, and healthy sleep patterns
are among the most effective ways of disease prevention
and strengthening the immune system (7, 8). In addition,

the body’s energy requirements soar due to an increased
metabolism during an active immune system. Thus, it is
essential to supply energy, macro, and micronutrients to
support immune cells and create an efficient and rapid
response to pathogens for the best immunologic results.
If exogenous sources such as diet are not enough, the re-
quirements of the immune system for energy, macro, and
micronutrients are met from endogenous sources such as
body storage (7).

Macro and micronutrients have specific roles in develo-
ping and maintaining a lifelong potent immune system.
Zinc (Zn), manganese (Mn), copper (Cu), iron (Fe), seleni-
um (Se), folate, and vitamins B6, B2, and B12 comprise the
micronutrients required for an effective immune respon-
se. Antioxidant vitamins, such as vitamins E, C,and A, caro-
tenoids, and flavonoids, also positively affect the immune
system and cytokines, protect us from oxidative stress,
and generate proliferative responses (8). Seventy percent
of immune system cells primarily reside in GIS. The latest
scientific studies revealed a strong relationship between
gut cells, immunity, and dietary habits. In this context,
probiotics such as yogurt, kefir, homemade pickle, and
cheese and prebiotics such as banana, apple, strawberry,
grapes, artichoke, celery, asparagus, onion, garlic, leek,
legumes, whole grains, flaxseed, almond, walnut supply
the necessary ingredients to the body for the integrity
of the intestinal immune system (9). The World Health
Organization recommended daily consumption of adequ-
ate water and fresh and unprocessed foods to supply the
body’s vitamins, minerals, dietary fiber, protein, and anti-
oxidants during the pandemic. Recent studies advise aga-
inst the consumption of excessive amounts of sugar, salt,
and fat as they may suppress the immune system (10).

In this study, we explored how gastrointestinal symptoms
of recovered hospitalized COVID-19 patients affected
their nutrition and food preferences. Moreover, we analy-
zed the relationship between patient’s food choices and
consumption, body weight change, and how these affect
GIS health as potential risk factors. The studies examining
changes in food choices and consumption are limited to
the general population during the lockdown period (11).
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Our study is unique in the literature because it explores
the GIQLI and food choices in recovered patients.

Methods

The researchers screened 3513 patients aged 18 years
and older who underwent inpatient COVID-19 treatment
between 15th May 2020 to 15th June 2020. The study co-
ordinators sent a questionnaire to patients whose e-mail
was in the patient registry system (n=594), of whom 13%
(n=76) responded and consented to participate. While
those who had COVID-19 and recovered were included in
the study, those with cancer, pregnant-lactating, digesti-
ve system diseases were not included. The first part of the
questionnaire included demographic information and qu-
estions related to alcohol, tobacco, supplement use, level
of exercise, and food choices. The second part contained
GIQLI, a 36-question survey querying symptoms, physical
status, emotions, social dysfunction, and effects of medi-
cal treatment. Every question is scored from zero to four
points (0-4), and a higher value represents a better outco-
me. The maximum score on this scale is 144 (12). The usual
range of scores is between 118-126 (13). Appetite, taste,
smell, intestinal gas and bloating were evaluated with a
1-10 mm Visual Analog Scale (VAS). Before conducting
this study, we obtained ethics approval from the Medical
Research Ethics Board of Acibadem University. The data
were analyzed with descriptive statistics and univariate
analyses (Student’s t-test and Mann-Whitney U Test) to
identify variables associated with total GIQLI scores using
SPSS version 22.0. First, we performed a Shapiro-Wilk
normality test to confirm data normality. Next, we used
Cronbach’s alpha to measure internal consistency and re-
liability. Finally, cross-tabulation and the chi-square tests
investigated associations among the variables, and mul-
tiple linear regression analyses helped identify the predic-
tors of total GIQLI scores. All calculations were two-tailed
with an alpha set at 0.05.

Results

Socioeconomic demographics, comorbidities, pre, and
post-COVID alcohol and tobacco consumption, and exer-
cise levels of the recovered cases are presented in Table 1.
Among the study participants, 52.6% (n=40) were fema-
le, and 47.4% (n=36) were male. Most female (72.5%) and

male participants (63.9%) held a higher education degree.
In addition, 26.3% (n=20) of the sample were current smo-
kers when they were infected, and the percentage of smo-
kers decreased by 7.9% (n=6) after COVID recovery. Only
36.8% (n=28) of the participants did not consume alcohol.
The rate of social-alcohol consumption, defined as one
or two glasses of alcohol a couple of times a month, was
63.2% (n=48) before COVID infection, which decreased to
39.5% (n=30) after recovery. The percentage of patients
diagnosed with chronic diseases such as diabetes and
hypertension was 38.2% (n=29). Table 2 shows the means
and standard deviations for variables of recovered cases
based on gender. The participants’ ages ranged from 21
to 74 years, with a mean (£SD) age of 42.7+ 12.3 years and
a mean weight of 77.9+16.8 kg (89.9+11.1 kg for males
and 67.1+£13.3 kg for females pre-COVID. Weight change
in discharged patients was -1.5+2.4 kg in females and
-5.1£4.0 kg in males (p<0.001). In addition, the hospitali-
zation length in male participants was significantly higher
than in female participants (p<0.001). Females experien-
ced a significantly higher loss of appetite and smell than
male participants (p<0.05). Male participants (102.2+14.6)
scored significantly higher on the GIQLI than their female
counterparts (89.5+23.2) (p<0.05). There were no signi-
ficant differences in GIQLI subscales scores between the
two genders (p<0.05). Table 3 lists the participants’ most
frequently consumed vitamins and supplements pre-
COVID-19 as vitamins C, D, B12, and probiotics. After re-
covery, vitamin C (68.4%), probiotics (48.7%), and combi-
nation multivitamin & mineral (53.9%) supplements were
popular among patients. Table 4 indicates the changes in
food consumption quantities in recovered patients. Post
COVID-19 infection, fresh vegetables (59.2%), fresh fruits
(51.3%), nuts (32.9%), yogurt (28.9%), herbal tea (32.9%)
and water (75.0%) consumption increased. Meanwhile,
patients decreased the amount of white bread (40.8%),
bakery products (27.6%), carbonated (31.6%), and lightly
carbonated beverages (27.6%) in their post-COVID diet.
Multiple linear regression analyses showed a significant
correlation between gender, regular probiotic use and
GIQLI total scores pre and post COVID-19 infection (p
<0.001; R= 0.646, R> = 0.417) (See Table 5).
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Table 1.Socioeconomic demographic, smoking, alcohol use and exercise levels

Male Female Total
Variables Chi-Square | p-value
n % n % n %
Educational level
Elementary or secondary school 2 5.6 - - 2 2.6
High school 4 1.1 6 15.0 10 13.2
5.291 0.259
University 23 63.9 29 725 52 68.4
Postgraduate 7 19.4 5 12.5 12 15.8
Marital status
Married 31 86.1 22 555 53 69.7
12.619 0.006
Single 5 13.9 18 44.5 23 30.3
Smoking status before infection
Yes 10 27.8 10 250 20 26.3
0.1 0.494
No 26 72.2 30 75.0 56 737
Smoking status after infection
Yes 2 5.6 4 10,0 6 7.9
0.515 0.389
No 34 944 39 90.0 70 92.1
Alcohol consumption before infection
Yes 24 66.7 24 60.0 48 63.2
0.362 0.359
No 12 333 16 40.0 28 36.8
Alcohol consumption after infection
Yes 12 333 10 25.0 30 39.5
1.719 0.141
No 24 66.7 30 75.0 46 60.5
Exercise before infection (at least 150 minute / per week)
Yes 12 333 10 250 22 289
0.324 0.370
No 24 66.7 30 75.0 54 711
Exercise after infection (at least 150 minute / per week)
Yes 15 41.7 8 20.0 23 303
0.071 0.486
No 21 58.3 32 80.0 53 69.7
Diagnosed disease before infection
Yes 16 444 13 325 29 38.2
1.146 0.202
No 20 55.6 27 67.5 47 61.8
*p < 0.05.

Acabadem Univ. Saghk Bilim. Derg. 2023; 14 (3): 438-446

441



Bas Dilsat et al.

Table 2. Means and standard deviations for the variables of participants

S Male Female Total pvalue
Mean sD Mean sD Mean sD
Age (year) 45.9 11.2 39.8 12.6 42.7 12.3 0.031
Weight in pre-infection (kg) 89.9 1.1 67.1 13.3 77.9 16.8 0.000
Weight in discharged (kg) 84.8 1.1 65.6 13.1 74.7 15.5 0.000
Weight differences (kg) -5.1 4.0 -1.5 24 -3.2 3.7 0.000
BMI in pre-infection (kg/m?) 28.1 3.2 25.0 49 26.5 4.4 0.002
BMI discharged (kg/m?) 26.5 3.0 245 4.9 255 4.2 0.037
Current BMI (kg/m?) 27.2 2.7 255 5.6 26.3 45 0.114
Hospitalization day 12.8 7.3 7.8 5.0 10.1 6.6 0.001
Changes post-infection?
Appetite 6.2 2.2 5.4 2.1 5.8 2.1 0.107
Sense of taste 6.4 2.1 5.0 3.1 5.7 2.7 0.032
Sense of smell 6.5 2.2 49 3.1 5.7 2.8 0.017
Intestinal gas 6.3 1.8 6.4 25 6.4 2.2 0.856
Abdominal bloating 53 2.0 6.5 29 5.9 2.6 0.052
GIQLI Total Score 102.2 14.6 89.5 232 95.5 20.5 0.030
Core symtpom score 283 6.0 237 8.1 25.9 7.5 0.059
Psychological symptom score 14.6 37 135 4.8 14.0 43 0.105
Physical sypmtom score 143 44 12,6 4.5 134 4.5 0,122
Social sypmtom score 8.1 3.0 74 2.6 7.7 2.8 0.093
Diseases-specific symptom score 36.9 3.2 323 6.7 345 6.0 0.055
BMI; Body mass index, GIQLI; Gastrointestinal quality of life index
Data are presented as mean + SD. Independent t-test were performed. *p < 0.05.

Tablo 3. The frequency of food supplements use by participants in pre and post-COVID19 Infection

Use of food supplements Use of food supplements
Food pre-COVID19 infection after recovered COVID-19 Chi-Square p-value
Sumpplements
n % n %
Vitamin C 44 57.9 52 68.4 8.681 0.004
Vitamin D 35 46.1 34 44.7 18.696 0.000
Zinc 17 224 23 30.3 28.154 0.000
Curcumin 17 224 17 224 29.322 0.000
Propolis 15 19.7 20 26.3 35.104 0.000
Probiotic 31 40.8 37 48.7 1.339 0.177
Sambucus nigra 18 23.7 16 21.1 11.169 0.004
Iron 14 18.4 1 14.5 37.157 0.000
Calcium 12 15.8 7 9.2 41.127 0.000
Magnesium 13 171 9 11.8 26.504 0.000
Selenium 7 9.2 8 10.5 30.364 0.000
Vitamin E 7 9.2 5 6.6 32.073 0.000
Omega-3 7 9.2 21 27.6 49.851 0.000
Vitamin B12 28 36.8 18 237 9.016 0.004
*p < 0.05 (x*test) for the difference in proportions between pre and after COVID-19
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Table 4. The frequency of changing food consumption
preferences after infection in patients with COVID-19

infection

Changing food consumption preferences
after recovered COVID-19

Increased Decreased Unchanged
Foods

n % n % n %
Milk 5 6.6 3 3.9 68 89.5
Yoghurt 22 28.9 1 1.3 53 69.7
Kefir 13 17.1 - - 63 83.9
Cheese 7 9.2 4 53 65 85.5
Pickles 6 79 7 9.2 63 829
Fruits (fresh) 39 51.3 - - 37 48.7
fFrr;ZiteSn()d”ed’ 1 1.3 11 14.5 64 84.2
Vegetables (fresh) 45 59.2 1 13 30 39.5
Vegetables
(frozen, can) 4 53 9 11.8 63 829
Legumes 22 28.9 4 53 50 65.8
Bread (white) 2 2.6 31 40.8 43 56.6
Bread (whole
grain) 19 25.0 3 39 54 711
Bakery foods 9 11.8 21 27.6 46 60.5
Whole grains 13 171 6 79 57 75.0
Red Meat 17 22,4 7 9.2 52 68.4
Poultry 6 7,9 7 9.2 63 82.9
Fish and sea foods 14 184 8 10.5 54 71.1
Bone broth 10 13.2 3 39 63 82.9
Carbonated
beverages (with 2 26 24 31.6 50 65.8
sugar)
Carbonated

beverages (light) - . 2 276 | 55 | 729

Herbal tea 25 329 6 79 45 59.2
Black tea 9 11.8 6 7.9 61 80.3
Green tea 8 10.5 4 53 64 84.2
Coffee 7 9.2 12 15.8 57 75.0
Spicy 10 13.2 6 7.9 60 789
Water 57 75.0 3 39 16 21.1
Ginger 16 21.1 4 53 56 737
Turmeric 1 14.5 3 3.9 62 81.6
Olive oil 10 13.2 - - 66 86.8
Butter 16 211 1 1.3 59 77.6
Milky desserts 12 15.8 4 53 60 789
Pastries 3 3.9 16 211 57 75.0
Nuts 25 329 3 3.9 48 63.2
Seeds 8 10.5 10 13.2 58 76.3

Discussion

At the time of this publication, COVID-19 has affected
more than 216 million people globally and over six million
in Turkey. Previous reports about GIS symptoms in SARS-
CoV-2 are varied, and it is estimated that they occur in 5
to 50% of people (2). Subsequently, less common mani-
festations, such as abdominal discomfort, nausea, vomi-
ting, and diarrhea, present significant differences among
various study populations, along with an early onset and
mild symptoms usually followed by respiratory manifesta-
tions (14). Data from previous studies suggested that the
enteric tropism of SARS coronavirus (SARS-CoV) was con-
firmed by viral detection in stool and biopsy specimens,
even in discharged patients. This finding may partly exp-
lain the GIS signs and symptoms, potential relapse, and
transmission of SARS via the continuous fecal shedding of
the virus (15). Other reports specified the percentage of
COVID-19 patients with GIS symptoms as 2 to 10%, and
the main symptoms listed were diarrhea and vomiting
(14). In our study, almost half of the hospitalized patients
did not experience any GIS issues, and among those who
did, the most common complaints were nausea, anorexia,
and diarrhea. The gastrointestinal system may be a target
organ of COVID-19, and in these patients, the amount of
virus in feces poses minimal risk. Research by Wang et al.
reported that patients who were positive for COVID-19 in
their stool samples presented gastrointestinal symptoms
such as changes in bowel habits and diarrhea. They were
re-admitted after respiratory samples had negative test
results and upon resolution of the previous chest compu-
ted tomography findings (16). In our study, participants
reported the following GIS symptoms post-COVID; gas:
29%, nausea: 17.1%, abdominal pain: 11.8%, constipa-
tion: 9.2%; diarrhea: 7.9%, and acid reflux:7.9%. In addi-
tion, we evaluated patients’ appetite, smell, taste, abdo-
minal gas, and bloating perceptions with a visual analog
scale. Following discharge, appetite, smell, and taste in
males were more affected than in females, while abdomi-
nal gas and bloating were the more common symptoms
in females. Pan et al. found 103 patients who reported
digestive-system-related symptomes, such as lack of appe-
tite, diarrhea, vomiting, and abdominal pain, in COVID-19
patients (17). However, we did not find any publication in
the literature investigating above GIS symptoms in post-
COVID-19 patients.
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Table 5. Multiple regression analyses on gastrointestinal quality of life index (GIQLI) score in the overall sample

B SE B t 95% Cl p
Age (years) 0.335 0.171 0.201 1.964 -0.005 0.676 0.054
Gender' 11.503 5.426 0.282 2.120 0.676 22.331 0.038
Weight before infection (kg) -0.073 0.159 -0.060 -0.460 -0.391 0.244 0.647
Length of hospitalization(day) -0.363 0.326 -0.118 -1.114 -1.015 0.288 0.269
Comorbidities? -1.230 4.629 -0.029 -0.266 -10.468 8.008 0.791
Regular probiotic use -9.252 4531 -0.223 2,042 -18.293 0211 0.045
pre-Covid-19
Regular probiotic use post -16.976 4788 -0417 -3.546 -26.530 -7.422 0.001
Covid-19
B = beta coefficient; SE = Standard error; B = Standardized beta coefficient; Cl: Confidence Interval
"1=female; 2=male, *0=no; 1=yes, “0=no; 1=yes,

According to a study by Nguyen et al., males had a longer
length of hospital stay than females and a higher death
rate across all age, race and ethnicity groups, and preexis-
ting comorbidities (18). Similarly, in a retrospective study,
higher age (70+), male sex, and individual comorbidities
were all significantly associated with in-hospital stay and
mortality (19). Our study illustrates similar results with a
higher mean hospital stay for males vs. females.

Various vitamins and trace elements are essential for the
normal functioning of the immune system. However, one
should note that supplements do not have a protective
effect on COVID-19. A healthy immune system is essen-
tial where no effective preventive and curative medicine
exists. A recent review by Jayawardena et al. reported that
vitamins A, D, and E, and some trace elements, such as zinc
and selenium, have shown favorable immune results in
viral respiratory infections (20). Also, many nutraceuticals
and probiotics demonstrated immune-promoting effects
for preventing or treating viral infections. However, good
nutrition is essential during and after illness, so a healthy
diet is necessary for supporting the immune system (21).
In our study, participants reported using supplements
with immune supportive effects, such as vitamin C, D,
B12, multivitamins, minerals, and probiotics pre and post-
COVID (Table 3). The most preferred supplements were
vitamin C, D, multivitamins, minerals, and probiotics.

In addition, post-COVID 19, most patients reported inc-
reased consumption of vegetables, fruits, nuts, yogurt,
water, and herbal teas. Unfortunately, to our knowledge,
the studies in the literature examining the change in pati-
ents' food preferences pre- and post-COVID are limited to
the general population during the lockdown period (22).
Schmulson et al. reported that GIS symptoms in patients

with COVID-19 seem equally distributed between male
and female genders (23). Our study results align with the-
se findings. At the time of this publication, we could not
find data about gastrointestinal complaints and gender
relationships post-COVID-19 infection in the literature. In
our study, female patients with COVID-19 had significantly
lower GIQLI scores than males post-infection. Therefore,
we suspect women with COVID-19 may experience more
intense GIS complaints after discharge. However, further
studies are needed in this area.

Probiotics offer a wide range of health benefits. A me-
ta-analysis by Lee et al. revealed that probiotics had a
moderate impact on reducing the common cold (24).
Furthermore, several studies suggested that probiotic
supplementation either reduced the severity of infection
or shortened its duration. These studies also indicated the
efficacy of Lactobacillus for viral-originated respiratory
tract infection treatment (25). Researchers emphasized
the significant association between Bifidobacterium and
improved immune function and intestinal microbiota
in the elderly (26). Many clinical trials and meta-analy-
ses explored the benefits of probiotics for common
gastrointestinal illnesses such as irritable bowel syndro-

e (27), Helicobacter Pylori infection (28), Necrotizing
Enterocolitis (29), antibiotic-associated diarrhea (30),
infectious diarrhea, and traveler’s diarrhea (31). All the-
se studies revealed that probiotic bacteria have notable
effects on preventing and treating gastrointestinal ill-
nesses (31). In a recent review, Dhar and Mohanty exp-
ressed that gut microbiota has a role in affecting lung
disease (32). The meta-analyses held in developed co-
untries in a health-care setting established that respi-
ratory virus infection disturbs the gut microbiota (32).
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Nutrition, environment, and genetics play an essential
role in forming gut microbiota which can affect immunity.
The diversity of intestinal microbiota declines with age,
and COVID-19 has been fatal in older patients, highligh-
ting the gut microbiota’s role in diseases. Research sug-
gests that enhancing gut microbiota with personalized
nutrition and supplementation improves immunity and
may help reduce symptom burden in the elderly and im-
mune-compromised people.

In our study, 40.8% of patients reported using probiotic
supplements (mostly Bifidobacterium spp.) pre-infection
and 48.7% post-infection (mostly Saccharomyces boular-
dii). We conducted a multiple linear regression analysis to
ascertain the independent effects of probiotic use before
and after COVID-19 on the GIQLI total score. In summary,
we found that GIS complaints persisted at least two we-
eks after discharge in one-fifth of patients with COVID-19.
Almost half of the patients used one or more dietary supp-
lements after release, especially vitamin C, vitamin D, mul-
tivitamins, minerals, and probiotics. In addition, patients
increased their consumption of fresh vegetables, fresh
fruit, nut, water, and herbal tea post-COVID. Patients who
used probiotic supplements before and after infection
had a better gastrointestinal quality of life. In conclusion,
respiratory system symptoms drive the criteria for diag-
nosis and discharge of COVID-19; however, some patients
may primarily show digestive symptoms due to infection
of the gastrointestinal tract by SARS-CoV-2.

COVID-19 affects GIS. Hence, healthy nutrition, well adap-
ted to the body’s needs and the current level of physical
activity, becomes particularly important during and post-
COVID. In addition, the treatment of gut dysbiosis invol-
ving an adequate intake of pre and probiotics could be a
beneficial instrument for modulating the immune system
in COVID-19 patients and prophylactically pre-infection.
Therefore, we recommend integrating probiotic use into
current COVID-19 nutritional guidelines.
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*SBU Cam and Sakura City Hospital, Objective: In this study, it was aimed to determine the level of knowledge of nurses about follow-up complications and
Istanbul, Turkey whether this level of knowledge was related to age, education level, and experience in patients who underwent coronary
%|stanbul Public Hospitals Association angiography.

2. Regional Presidency Methods: The sample of this cross-sectional and descriptive study consisted of 89 nurses who worked in the cardiology

clinic for at least one year and agreed to participate in the study, among the nurses in a training and research hospital
and a tertiary cardiovascular center in Istanbul between 01 September 2021 and 31 September 2021. In the study, the
“Personal Information Form”and “Coronary Angiography Knowledge Form” prepared based on their levant literature were
used to collect data. Statistical analysis was performed using the R studio package program.

Results: The mean number of total correct answers in the cardiology knowledge questionnaire was 5.07+1.94; the
average of correct answers to all questions on interventional cardiology complications showed a statistically significant
increase with 5.37 (p=0.034) for nurses with a bachelor’s degree, 5.50 (p=0.013) for those with 15 years or more of
Professional experience, and 6.43 (p<0.001) for those with cardiology experience of 10 years or more.

Conclusion: The results of this study showed that education, Professional, and field experience were associated with an
increase in knowledge about effective patient follow-up after coronary angiography.
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Knowledge Level of Nurses

schemic heart disease (IHD) is the main global cause of

death. Itis estimated by the World Health Organization

(WHO) that 17.9 million people died from ischemic
heart disease (IHD) globally in 2019, accounting for 32%
of all deaths (1,2). According to 2019 Turkish Statistical
Institute data, it is reported that 36.8% of deaths are ca-
used by circulatory system diseases and 39.1% of these
are caused by ischemic heart diseases (3). According to
the data of TEKHARF (Heart Disease and Risk Factors in
Turkish Adults), the largest heart health study conducted
in Turkey, it is reported that ischemic heart disease ranks
first among all causes of death in Turkey with a share of
42% over 26-years (4). Invasive angiography is recommen-
ded as an alternative test for the diagnosis of ischemic
heart disease in patients with a high clinical probability
of diagnosing ischemic heart disease and with severe
symptoms unresponsive to medical therapy, or in patients
with a clinical assessment indicating a high risk of events
and typical angina at a low level of exercise (5).

Although coronary angiography is more comfortable and
less risky for the patient, there is a potential risk of comp-
lications during and after the procedure (6,7). Prevention,
early detection, and intervention of complications that
may occur after coronary angiography is possible with a
high level of awareness, sufficient theoretical knowledge,
and experienced nursing services (8, 9,10). In today’s co-
ronary angiography procedure, the pre-procedure, during
and post-procedure evaluation and follow-up forms inclu-
de vital signs monitoring (heart rhythm, blood pressure,
saturation, fever, and pain), blood sugar, edema, pain, a
catheter (sheath) location and peripheral circulation mo-
nitoring (bleeding, hematoma, numbness, tingling, pe-
ripheral filling, limb diameter, skin temperature), planned
catheter (Sheath) extraction time, urine output, amount
of contrast media used are evaluated (6,7,8). Standard
forms are indispensable for patient follow-up and nursing
practices. However, nurses’ knowledge level and critical
thinking skills are very important in increasing the qua-
lity of care and improving patient outcomes by increasing
the level of knowledge to the optimal level, ensuring that
patients receive the same quality service in every shift
(9,10,11).

Our study, it was aimed to determine the level of know-
ledge of nurses about the processes followed and whet-
her the level of knowledge is related to age, education le-
vel, and experience in patients who planned and applied
interventional cardiological procedures.

MATERIAL AND METHODS

Study Setting and Time of Research, Population

The population of this cross-sectional and descriptive
study consisted of 134 nurses working in the cardiology
clinic for at least one year, among the nurses in a cardiac-
specified training and research hospital in Istanbul betwe-
en 01 September 2021 and 31 September 2021. Among
these 134 nurses, 89 who agreed to participate in the
study were included.

Statistical Analysis

Statistical analysis was performed using the Rstudio
(Version 1.4.1106 2009-2021 RStudio, PBC, General Public
License.) package program. Continuous variables were
expressed as mean + standard deviation (SD) values, a 95%
Confidence Interval while categorical variables were exp-
ressed as numbers and percentages. The K-means cluste-
ring method was used to determine the cut-off point, and
conformity to normal distribution was evaluated with the
Shapiro-Wilk test. The Henryson method was used to eva-
luate the difficulty of the questions in the Angiography
Information Form, and the simple method was used to
evaluate the discrimination index. When the distribution
was abnormal, the Mann-Whitney U test was used to com-
pare whether there was a difference between the mean
scores of two independent groups and the Kruskal Wallis
test to compare whether there was a difference between
the mean scores of three or more independent groups. In
cases where both dependent and independent variables
were categorical, the x* test was used to test the differen-
ce between the observed frequency values of the vari-
ables and the expected frequency values. Item Difficulty
Index and Item Discrimination Index were used in order to
perform Distractor Analysis Based. A p-value of <0.05 was
considered statistically significant.

Data Collection Tools and Data Collection Process

In the study, the “Personal Information Form” and
“Coronary Angiography Information Form’, which were
prepared based on the relevant literature, were used to
collect data. The personal information form included
questions about the nurses’ age, gender, educational
background, professional experience, and experience
in the cardiology clinic. In the coronary angiography in-
formation form, 10 multiple-choice questions from the
literature and studies evaluating nurses’ knowledge of
the coronary angiography process and patient follow-up
were used (8,9,10). Each question in the form consists of
1 correct answer and 4 wrong answers, and the partici-
pant gets 1 point when he/she marks the correct answer
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and 0 points when he/she marks the wrong answer. While

Table 2. The demographical data of nurses (n=89)

the highest score that can be obtained from the Coronary
Angiography Information Form is 10, the lowest score that E=muarEphiciEc e i %
can be obtained is 0. The latest version of the questions in Age 36.18+9.27 (%95 Cl [34.23-38.13])
the form can be seen below. Gender
Female 70 78.65
Male 19 21.35
Table 1. Coronary Angiography Information Form Educational status
Qu:ition Questions High School 2 2.25
A iate d 14 15.73
Q1 What are the local complications that occur in patients siakanaabobe L
after coronary angiography? Bachelor’s 52 58.42
Q2 With what signs and symptoms do you detect Master’s Degree 21 23.60
pseudoaneurysm after coronary angiography? Professional experience period 14.18+9.87 years
Q3 When shou!d you check the serum Freatinine level of 14 years or less 34 38.20
patients after coronary angiography?
15 years or more 55 61.80
Q4 What is the complication of delayed sheath removal?
— Cardiology nursing experience period 5.46+6.39 years
Qs When does contrast media-induced nephropathy
develop after coronary angiography? 9 yearsor less 68 76.40
Qs Who is at risk of developing kidney failure after coronary 10 years or more 21 23.60
angiography?
Q7 What are the signs and symptoms of thrombus
formation after coronary angiography?
Qs How many hours should the patient's treated extremity Item analysis is a process of interpreting the items with
remain immobilized after coronary angiography? . . K
— - the answer given by the participants to the questions. The
9 Who is at risk of developing pulmonary edema after . o .
Q coronary angiography? item difficulty (p) of the questions ranged from 0.25 to
When you detect a hematoma at the puncture site after 0.75, and the total item difficulty of 10 questions was 0.50.
Q10 coronary angiography, which of the followingshouldn't The item discrimination (r) of the questions ranged from
you do?

Ethical Aspect of Research

Ethics Committee approval was obtained on 05/08/2021,
numbered 225. Helsinki declaration principles were fol-
lowed in our study. In the e-mail where the link of the
Google Form was shared with the participants, the par-
ticipants were informed about the purpose of the study.
Participants whose written consents were obtained by
marking the phrase “l agree to participate in the research”
at the top to the Google Form were asked to fill in the
form.

RESULTS

The mean age of the 89 nurses working in the cardiology
clinic was 36.18+9.27 years, 78.65% of them were female
and 58.42% of them had a bachelor’s degree. The duration
of professional experience is 14.18+9.87 years and the du-
ration of cardiology nursing experience is 5.46+3.39 years,
the cut-off point for professional experience is 15 years,
and cardiology experience is 10 years (Table2).

0.25 to 0.67 (Table 3).

According to education levels and years of experience in
cardiology, it was statistically significant that a nurse was
able to answer the question “What are the local complica-
tions that occur in patients after coronary angiography?”
(x*=12.54 p=0.001; x’=7.19 p=0.007 respectively). Local
complications that occur in patients after cardiac cathe-
terization are known as the level of education increases or
is learned as experience in cardiology nursing is gained.

According to their education level, professional experien-
ce, and cardiology experience, it was found statistically
significant that the 4th question “What is the complica-
tion of delayed sheat removal?” was answered correctly
(x*=8.05 p=0.018; x’=9.42 p=0.002; x*=7.95 p=0.005 res-
pectively). 70% of all nurses participating in the study,
86% of those with a master’s degree, 82% of those with a
professional experience of more than 15 years, and 95% of
those with a cardiology professional experience of more
than 10 years answered this question correctly.
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Table 3. Question item analysis (n=89)

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
True 59 48 67 63 41 35 54 29 22 34
0.66 0.54 0.75 0.71 0.46 0.39 0.61 0.33 0.25 0.38
Item difficulty (p)
Middle Middle High Middle Middle Middle Middle Low Low Middle
0.67 0.29 0.63 0.67 0.58 0.46 0.42 0.25 0.54 0.33
Item discrimation
(r) . Quite . . . . . Quite . Quite
High High High High High High High High High High
Q: Question

According to education level, High School/Associate
Degree graduates were able to answer the fifth question
“When does contrast media-induced nephropathy deve-
lop after coronary angiography?’ was found to be statisti-
cally significant (x*=9.58; p=0.008). 46% of the nurses who
participated in the study, 75% of those with high school/
associate degree education, 50% of those with 15 years or
more of professional experience, and 62% of those with
10 years or more of cardiology experience answered this
question correctly.

It was found statistically significant that the correct ans-
wer to the seventh question “What are the signs and
symptoms of thrombus formation after coronary angiog-
raphy?” (x>=10.45; p=0.005). While 60% of the nurses par-
ticipating in the study and 76% of those with more than
10 years of cardiology experience answered this question
correctly, only 25% of those with high school education
answered this question correctly. The correct answer to
the tenth question was found to be statistically significant
(x*=13.13 p=0.001). Only 38% of the nurses participating
in the study answered this question correctly, and 54%
of those with bachelor’s degrees answered this question
correctly.

According to education level, professional experience,
and cardiology experience, giving the correct answer to
the ninth question “Who has the risk of developing pul-
monary edema after coronary angiography?” was found
to be statistically significant (x’=8.97 p=0.011; x*=6.88
p=0.009; x’=4.86 p=0.027 respectively). While 24% of the
nurses participating in the study and 43% of the master’s
degree answered correctly, none of those with high scho-
ol/associate degree could give the correct answer 34% of
those with more than 15 years of professional experience

and 43% of those with more than 10 years of cardiology

experience gave the correct answer.

53% of the nurses who participated in the study answe-
red the question “With what signs and symptoms do you
detect pseudo aneurysm after coronary angiography?”
and the rate of correct answers increased as the educa-
tion level, professional years and cardiology professional
experience increased. The question “When should you
check the serum creatinine level of patients after coro-
nary angiography?” was answered correctly by 75% of
the participants in the study. The rate of correct answers
increased in those with more professional and cardiology
experience. The question “Who has the risk of developing
kidney failure after coronary angiography?”was answered
correctly by 39% of the participants, and the rate of cor-
rect answers was increased in those with more cardiology
experience. To the eighth question, “ How many hours
should the patient’s treated extremity remain immobili-
zed after coronary angiography?”, 32% of the participants
answered correctly, and the correct response rate of those
with more professional experience increased. For these
questions, no statistically significant difference was found
(Table 4).

The mean of the total correct answer in the cardiology
information questionnaire was 5.07+1.94 (95% Cl [4.66-
5.49]). The average of those who gave correct answers
to all questions about interventional cardiology comp-
lications was 5.37 (x2=4.502;p=0.034) in nurses with a
bachelor’s degree, 5.50 (U=634; p=0.013) in those with 15
years or more of professional experience, and 6.43 (U=350;
p<0.001) in those with 10 years or more of cardiology ex-
perience was found to be statistically significant (Table 5).
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Table 4. Differences in Survey Items by Descriptive Characteristics

Education % (a) Professional exp. % (b) Cardiyology exp. % (c)
Hig school/ _ _ 14 years or less% 15 years or 9 years and less% 10 years and
associate (n=16) Racheicl =2 L S (n=34) more% (n=55) (n=68) more% (n=21)
Correct Answer

1. What are the local complications that occur in patients after coronary angiography?% (a,c)*

319 (5)* | 69% (36) | 86% (18) | 58% (19) | 71% (40) | 599% (40) | 90% (19)*

2. With what signs and symptoms do you detect pseudoaneurysm after coronary angiography?

44% (7) | 529 (27) | 67% (14) | 48% (16) | 57% (32) | 539% (36) | 579% (12)

3. When should you check the serum creatinine level of patients after coronary angiography?

69% (11) | 81% (42) | 67% (14) | 64% (21) | 82% (46) | 72% (49) | 86% (18)

4. What is the complication of delayed sheath removal? (a,b,c)*

44% (7)* | 73% (38) | 86% (18) | 52% (17) | 82% (46)* | 63% (43) | 95% (20)*

5.When does contrast media-induced nephropathy develop after coronary angiography?(a)*

75% (12)* | 46% (24) | 24% (5) | 39% (13) | 50% (28) | 41% (28) | 62% (13)

6.Who is at risk of developing kidney failure after coronary angiography?

63% (10) | 31% (16) | 43% (9) | 42% (14) | 38% (21) | 349% (23) | 579% (12)

7.What are the signs and symptoms of thrombus formation after coronary angiography?(a)*

25% (4)* | 69% (36) | 67% (14) | 61% (20) | 61% (34) | 56% (38) | 76% (16)

8. How many hours should the patient’s treated extremity remain immobilized after coronary angiography?

38% (6) | 37% (19) | 19% (4) | 24% (8) | 38% (21) | 329% (22) | 33% (7)

9.Who is at risk of developing pulmonary edema after coronary angiography?

0% (0)* | 25% (13) | 43% (9) | 9% (3) | 349% (19)* | 19% (13) | 43% (9)*

10. When you detect a hematoma at the puncture site after coronary angiography, which of the followingshouldn’t you do?

13% (2) | 549% (28)* | 19% (4) | 39% (13) | 38% (21) | 37% (25) | 43% (9)

*statistically significant (Chi-square test; p<0.05) Exp: experience

Table 5. Distribution of Exam Results According to Nurses’ Descriptive Characteristics (n=89)

Characteristics Mean +SD 95% CI x*/U P
Education
High school/associate 4.0042.03 2.02-5.08
degree
4.50% 0.034%**
Bachelor’s degree 537+1.93 4.83-5.90
Master’s degree 5.19+1.81 4.37-6.01
Professional Experience
14 years or less 4.36+1.88 3.70-5.03
634.00%* 0.013***
15 years or more 5.50+1.91 4.99-6.01
Cardiology Nursing Experience
9years or less 4.66+1.91 4.20-5.12
350.00** <0.0071%***
10 years or more 6.43+1.50 5.74-7.11
*Kruskal Wallis H **Mann Whitney U Test ***statistically significant (p<0.05) Cl: confidence interval
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DISCUSSION

In our study, more than 50% of the nurses who partici-
pated in the study gave correct answers to the questions
about local complications after coronary angiography,
pseudoaneurysm, when to check the serum creatini-
ne level, complications of delayed sheath removal, and
thrombus formation after the procedure. However, less
than 50% of the nurses who participated in the study
answered the questions correctly about contrast-indu-
ced nephropathy, the risk of developing kidney failure,
the duration of immobilization of the affected extremity,
the risk of developing pulmonary edema, and the practi-
ces that should not be done in the area where hematoma
was detected. Studies on contrast-induced nephropathy
has been detected in cases of acute and basic eGFR <45
ml/min/1.73 ml of the risk of contrast-induced nephro-
pathy in patients with acute only 150> dose is important
that the dose of contrast with pre-existing renal function
is an interaction between short and long-term negative
effects on survival and quality of life have shown (12,13).
Preventing the occurrence of all these effects is one of the
basic rules for ensuring adequate hydration in patients
after angiography in terms of in-hospital and long-term
mortality. In addition to providing hydration in the pro-
vision of nursing services, it is important to monitor the
patient for complications that may occur (14,15).

In the literature, in the study of Hasballah et al. (11) with
40 nurses, it was found that all of the nurses working in
the cardiac catheterization unit had insufficient knowled-
ge about patient safety and 77.5% of nurses had a nega-
tive attitude towards patient safety. Feroze et al. (9) study
with 171 nurses found that the total level of knowledge
was over 40%. In Hassan’s (10) study in 2015, less than
50% of the nurses who participated in the study answe-
red correctly the questions about contrast-induced neph-
ropathy, the risk of developing kidney failure, and the du-
ration of immobilization of the affected extremity (9,10).
Vascular complications and back pain associated with the
mobilization time of the limb can be observed after trans-
femoral coronary angiography. In particular, the provision
of nursing services today is aimed at preventing compli-
cations that may occur in the patient, as well as increasing
the comfort of the patient. Especially in recent years, stu-
dies have been conducted that reveal the importance of
position and early mobilization after transfemoral angiog-
raphy (16,17). According to the protocol of the clinic that
performs transfemoral angiography, it is mostly followed
up with a sandbag for six hours and, as can be seen from
the studies conducted, complaints of low back and back

pain are often observed (18). After coronary angiography,
the patient follow-up procedures are performed by our
nurses as nurses establishment and implementation of
the employer but less than %50 of the time to be affected
extremity immobilized, hematoma detected in the region
with information that applications need to be made level
(19).

As education level, professional experience and cardio-
logy experience increased, the rate of correct answers to
questions about local complications after a cardiac cathe-
terization, pseudoaneurysm, and complications of dela-
yed sheat removal increased. Both professional experien-
ce, and cardiology experience have been effective in cor-
rectly answering questions about when to control serum
creatinine level, contrast-induced nephropathy, thrombus
formation, and the risk of developing pulmonary edema.
In the literature, it is shown that the level of knowledge
increases in parallel with the level of education and ex-
perience (9,10). In the study conducted by Henedy et al.
(8) with 40 nurses, it was found that nurses who gradua-
ted from faculty had higher average and practice know-
ledge scores than nurses who graduated from technical
institutes. In our study, it was found that the mean of total
correct answers to the cardiac catheterization information
questionnaire increased as the education level, professio-
nal experience, and cardiology experience increased, si-
milar to the literature (6,9). In parallel with education and
experience, the level of awareness and knowledge incre-
ases (20). In addition, the patient follow-up charts used
after cardiac catheterization are believed to be a guide
for systematic patient evaluation and patient follow-up,
therefore answers to the questions of local complicati-
ons, pseudo-aneurysm, when to check the serum creati-
nine level, complications of delayed sheath removal, and
thrombus formation after the procedure is highly correct.
We believe that updating the patient follow-up forms
used in clinics, especially by experienced and trained nur-
ses, and revising them in line with quality standards will
contribute to the delivery of health services to the patient.

CONCLUSION

In order for the health service, which is a dynamic system
carried out with human power, to continue 24/7 uninter-
rupted, it is not always possible to plan nurses who are
specialized in the relevant field and/or professionally
experienced. The results of the study show that educati-
on level, and professional and field experience increase
the level of knowledge. Therefore, in addition to gene-
ral education, we think that it is important to determine
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the knowledge level of the people before the education
and to create the pieces of training planned for the lack
of existing knowledge, the guides used in the clinics, and
the checklists in line with the identified deficiencies in the
provision of quality nursing service.

The results of this study showed that education,
Professional, and field experience were associated with an
increase in knowledge about effective patient follow-up
after coronary angiography.

Ethics Approval

The study was approved by the S.B.U Umraniye Egitim ve
Arastirma Hastanesi Klinik Arastirmalar Etik Kurulu, no:
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Nursing, Hacettepe University, Ankara, Purpose: This study aimed to investigate whether women's cyberchondria levels differ according to some socio-

Turkey demographic demographic characteristics and the effect of health anxiety and e-health literacy on cyberchondria levels.
*Nallihan State Hospital, Ankara, Methods: The descriptive and cross-sectional study was conducted between December 2022 and March 2023 with
Turkey women who applied to the gynecology outpatient clinic of a state hospital. The purposive sampling method was used, and

178 women were included in the study. The data were collected using a personal information form, Cyberchondria Severity
Scale (CSS), Health Anxiety Inventory (HAI), and eHealth Literacy Scale (eHEALS). ANOVA, t-test, Pearson correlation, and
hierarchical linear regression analysis analyzed the data.

Results: In this study, the cyberchondria levels of the participants differed according to some socio-demographic
characteristics (p< 0.05). The participants’mean score was 28.25 + 8.45 on the (SS, 18.93 + 10.78 on the HAI, and 25.65
+ 9.05 on the eHEALS. There was a positive and moderate relationship between the level of cyberchondria and health
anxiety (r= 0.416; p=0.001) and e-health literacy (r= 0.378; p=0.001). Hierarchical regression analysis revealed that
spending six hours or more on the Internet per day (B = 0.130), health anxiety (8 = 0.319) and e-health literacy (8 =
0.273) were predictors of cyberchondria (p< 0.05), and these variables explained 35% of the variance in cyberchondria
(F=14.279; p=0.001).

Fatma USLU-SAHAN Conclusion: The study provides new findings in health-related Internet use research and contributes to the ongoing
Seda PURTUL debate on the possible predictors of cyberchondria.
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Kadinlarda Siberkondriyanin belirleyicileri olarak saglik kaygisi ve e-saglik okuryazarligi
0ZET

Amag: Bu arastirmada kadinlarin siberkondri diizeylerinin bazi sosyo-demografik ozelliklere gdre farkliik gdsterip
gostermedigini ve saglik anksiyetesi ve e-saglik okuryazarliginin siberkondria diizeyine etkisini belirlemek amaglanmistir.

Yontem: Tanimlayici ve kesitsel nitelikteki yapilan arastirma bir devlet hastanesinin kadin hastaliklan poliklinigine
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Predictors of Cyberchondria in Women

apid information and communication technology

developments have enabled individuals to access

online information easily (1-3). Individuals can find
a variety of health-related topics (healthy habits, diseases,
risk factors, etc.) online, compare the collected informati-
on across multiple online sources (health forums, corpo-
rate websites, blogs, etc.), and interact with health profes-
sionals or services via social media (3-5). It is emphasized
that studies on gender-specific differences in the use of
digital health technologies are limited, and the existing
literature indicates that women conduct more internet
searches for health-related information than men (5-9).
In addition, information sites, online discussion groups,
forums, etc., on health and medical topics are often add-
ressed to or created by women, often focussing on wo-
men-specific diseases (female cancers) (7,10) pregnancy
(11) and parenthood (9).

Access to online health information has potential benefits
in educating women about the nature, causes, prevention,
and treatment of certain health conditions (2,3,6,9,12).
However, uncontrolled online sharing of all kinds of true
or false information (8) may cause exposure to confusing,
unreliable, contradictory information and increase health
anxiety (3). Health anxiety refers to excessive, unwar-
ranted fear provoked by a perceived health threat (13).
Online health information seeking can expose users to
potentially harmful consequences (such as self-diagnosis
and self-treatment) (8,14) and lead to increased levels of
health anxiety (ranging from no anxiety to pathological
anxiety), characterized by fears and worries about per-
ceived symptoms (4,14).

Therefore, eHealth literacy, which consists of individuals’
ability to access and use high-quality information online,
navigate various information sources, and think critical-
ly about media and science issues, has become a public
health priority (12,15). eHealth literacy is the ability to
search, find, understand, and evaluate health information
from digital sources to identify or solve a health-related
problem (15). eHealth literacy is known to play a medi-
ating role in improving individuals’ health management,
controlling and preventing diseases, facilitating the iden-
tification of symptoms and treatment options, and simpli-
fying communication between health professionals and
patients (6,12,16).

Theirregular, low-quality, incomplete, orinaccurate health
information exposed to by women with low eHealth liter-
acy in online environments may cause increased health

anxiety associated with excessive or repeated online
searches (6). This phenomenon, termed “cyberchondria,’
is characterized by frequent and repetitive medical infor-
mation seeking online and is associated with the exac-
erbation of anxious thoughts and feelings about health
(17). If anxiety intensifies, it can lead to search cessation,
or vice versa, and encourage further online research
(3,14,18). Cyberchondria is considered an abnormal pat-
tern of behavior rather than the presence of a condition
or diagnosis (3,4) and is known to be particularly preva-
lent in people with high levels of health anxiety (2-4,14).
Cyberchondria can turn into a behavior that aims to re-
duce the fear of illness and regain confidence in health
(16,17). Paradoxically, the situation experienced by the
person may become an even more significant source of
anxiety (2,3,17).

In summary, previous studies have emphasized that
the Internet is an enormous and widespread source of
health and medical information and that women partic-
ipate in health-related online activities more than men
(6,18). Repeatedly searching for health information on
the Internet and not evaluating the information obtained
with a critical approach may increase health anxiety and
cyberchondria severity. However, the possible influence
of health anxiety and eHealth literacy on cyberchondria
is still under-researched. Moreover, previous studies have
not examined the severity of cyberchondria and the ef-
fect of health anxiety and e-health literacy on cyberchon-
dria, especially in a sample of women searching for online
health information in the last three months, taking into
account the socio-demographic characteristics of wom-
en. This study aimed to determine whether women'’s cy-
berchondria levels differ according to some socio-demo-
graphic characteristics and the effect of health anxiety
and e-health literacy on the cyberchondria level.

Research Questions
1. What are the socio-demographic characteristics affect-
ing participants’ cyberchondria level?

2. What is the participants’ level of cyberchondria, health
anxiety, and e-health literacy?

3. What is the relationship between participants’ cyber-
chondria levels and health anxiety and e-health literacy
levels?

4. How do health anxiety and e-health literacy levels af-
fect participants’ cyberchondria levels?
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MATERIALS and METHODS

Type of Study
The study was conducted as a descriptive cross-sectional
design.

Settings and Participants

The study was conducted in the gynecology outpatient
clinic of a state hospital located in the district center of
Ankara between 1 December 2022 and 1 March 2023.The
study population consisted of women who applied to the
gynecology outpatient clinic on the data collection dates.
G*Power 3.1.9.2 (Franz Faul, Universitat Kiel, Germany)
was used to determine the sample size of women. It was
planned to include 157 women in the sample of the study
with 12 (10 descriptive variables; 2 independent) predic-
tor variables, with an effect level of medium (0.15), a pow-
er level of 90%, and a significance level of 0.05. A total of
190 women were evaluated in terms of eligibility for the
study, and 12 women were not included in the study sam-
ple because they did not meet the research criteria (10
women were not willing to participate in the study, and
two women were illiterate). The research was completed
with 178 women. According to the power analysis at the
end of the research, this research was completed at a 94%
power level.

Purposive sampling was utilized for the study’s sample
selection. In accordance with the purpose of the study,
the inclusion criteria for the sample were as follows: will-
ingness to participate in the study, literacy, age between
18 and 64, female gender, and reporting internet health
information searches within the previous three months.
Women who declined to participate were excluded from
the study.

Data Collection

The second author collected the data for the study. The
purpose of the study was explained to the women who
met the inclusion criteria, they were given information
about the study, and those who consented to participate
signed an informed consent form. In an empty room in
the outpatient clinic, the participants completed the
forms. Each data collection period lasted approximately
twenty minutes, and pandemic rules were adhered to.
Participants were assured that only the researchers would
have access to their data and that their personal informa-
tion would be kept private.

Data Collection Tools

Personal information form, Cyberchondria Severity Scale,
eHealth Literacy Scale, and Health Anxiety Inventory were
used in the research data.

Personal information form

This form, which the researchers developed by reviewing
the literature (1,3,14,19,20), consists of 10 questions, in-
cluding socio-demographic characteristics such as age,
education, and time spent daily on the internet.

Cyberchondria Severity Scale - Short Form

The scale was developed by McElroy et al.in 2019 to mea-
sure cyberchondria, a form of anxiety characterized by
excessive health research on the internet (21). The Turkish
validity and reliability study of the scale was carried out by
Soyler et al. (22). The scale is a five-point Likert-type and
consists of 12 items. The scoring of the scale is between
1-5 for each item, and a high score indicates a high lev-
el of cyberchondria severity. A minimum score of 12 and
a maximum score of 60 can be obtained from the scale.
The Cronbach’s alpha value of the Turkish scale was 0.862
(22); in this study, Cronbach’s alpha value was found to be
0.840.

Health Anxiety Inventory

The scale was developed by Salkovskis et al. (13) in 2002 to
measure the health anxiety of individuals, and the Turkish
validity and reliability study was conducted by Aydemir et
al. (23). The scale is a four-point Likert-type and consists of
18 items. The scoring of the scale is between 0-3 for each
item, and a high score indicates a high level of health anx-
iety. The lowest score of 0 and the highest score of 54 can
be obtained from the scale. The Cronbach’s alpha value of
the Turkish scale was 0.91 (23); in this study, Cronbach’s
alpha value was found to be 0.840.

eHealth Literacy Scale

The scale was developed by Norman and Skinner (15) to
measure individuals’ e-health literacy, and the Turkish va-
lidity and reliability study was conducted by Gencer (24).
The scale is a five-point Likert-type and consists of 8 items.
The scoring of the scale is between 1-5 for each item, and
a high score indicates a high level of e-health literacy. A
minimum score of 8 and a maximum score of 40 can be
obtained from the scale. The Cronbach’s alpha value of
the Turkish scale was 0.863 (24); in this study, Cronbach’s
alpha value of the scale was found to be 0.840.
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Statistical Analysis

Data were analyzed using SPSS version 20.0 (Chicago, IL,
USA). The Kolmogorov-Smirnov test was used to deter-
mine the conformity of continuous variables to normal
distribution. Participants’ descriptive characteristics, cy-
berchondria, health anxiety, and eHealth literacy were
analyzed using descriptive statistics. ANOVA or t-test,
and Bonferroni post hoc tests were used to analyze dif-
ferences in cyberchondria according to participants’ de-
scriptive characteristics. Correlations between variables
were determined using Pearson correlation coefficients.
Hierarchical linear regression analyses were performed
to examine whether cyberchondria level was associat-
ed with descriptive characteristics, health anxiety, and
eHealth literacy. Only variables with p-value p<0.05 in
univariate analysis were included in the multivariate
analysis. During the analyses, the variables were divided
into three models. Each model was analyzed using mul-
tiple linear regression assumptions such as correlation
coefficients between variables, variance inflation factor,
Durbin-Watson statistics, and tolerance. p<0.05 was con-
sidered statistically significant.

RESULTS

Socio-demographic characteristics of the participants

The descriptive characteristics of the participants in the
study are shown in Table 1. When the table is analyzed,
the mean age of the participants was 34.94 + 11.40 years,
and the majority were women aged between 18-30 years.
53.4% of the participants were university graduates or
higher, 61.8% were married, 64.6% were not working, and
44.4% perceived their income as equal to their expenses.
In addition, although most participants did not have any
chronic disease, 68.5% had a first-degree relative with a
chronic disease. The majority of the participants (30.3%)
reported that they spent between 2-3 hours daily on the
Internet, 58.4% did not believe that the information about
health on the Internet was accurate, and 77.5% did not
make health-related decisions based on the information
obtained from the Internet.

Univariate analysis of socio-demographic characteristics
associated with cyberchondria

Table 1 shows univariate analyses of socio-demographic
factors associated with cyberchondria severity. According
to socio-demographic factors, there were statistically
significant differences in the cyberchondria levels of the
participants (age, marital status, time spent on the in-
ternet daily, believing that health-related information
on the internet is accurate, and making health-related
decisions according to the information obtained from
the internet). Participants aged between 18-30 years (t=
3,397; p = 0.036), single (t=-2,597; p = 0.010), spending 6
hours or more on the internet daily (F= 11,986; p = 0.001),

believing that health-related information on the internet
is accurate (t=4,270; p = 0.001) and making health-related
decisions based on information obtained from the inter-
net (t=4,829; p = 0.001) had higher cyberchondria levels.

Table 1. Comparison of cyberchondria levels according

to socio-demographic characteristics of the participants
(n=178)

Characteristics n % Mean + SD Statlstlc‘al
Analysis
Age
Mean=SD (year) : 34.94 + 11.40
18-30 (1 83 46.6 29.81+842
) t=3.397
31-40(2) 40 225 28.08 £6.53 p=0.036
1>3
41-65 (3) 55 30.9 26.04 £9.29 ( )
Education status
Primary education 31 174 9.32+1.67
. F=0.736
High School 52 29.2 847 +1.17 p= 0481
University and above 95 534 8.16 +0.84
Marital Status
Married 110 | 618 | 2697833 t=-2.597
Single 68 | 382 30.31+£829 p=0.010
Employment status
Working 115 | 646 27.41 £8.21 t=-1.795
Not working 63 | 354 2978872 p=0.074
Perceived economic situation
Income less than 62 | 348 | 2874:814
expenditure
Income equals F=0.285
expenditure 79 444 28.28+8.96 p=0.753
Income more than 37 | 208 | 2741+796
expenditure
Chronicillness
Yes 42 | 236 | 2627+10.04 t=-1727
No 136 | 764 | 2885+7.85 p=0.086
Chronic disease in first-degree relatives
Yes 122 | 685 | 28.11+892 = -0.339
No s6 | 315 | 2857+740 p=0.735
Time spent on the Internet daily
Less than 1 hour (1) 44 24.7 23.59+7.85
Between 2-3 hours (2) 54 | 303 26.94+7.19 F=11.986
p=0.001
4-5 hours (3) 46 | 258 | 3059+7.66 (1<3,4)
6 hours or more (4) 34 19.1 33.36+8.61
Believing that health-related information on the Internet is accurate
Yes 74 | 416 | 3134820 t=4.270
No 104 | 584 | 2609+7.96 p=0.001
Making health-related decisions based on information obtained from the
internet
Yes 40 | 225 | 31.34£820 t=4.829
No 138 | 775 | 2609+7.96 p=0.001
Abbreviation: SD, standard deviation; t=Independent samples t-test; F = One way
analysis of variance (ANOVA).
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Descriptive statistics on cyberchondria, health anxiety, and
eHealth literacy

Table 2 shows descriptive statistics regarding cyberchon-
dria, health anxiety, and eHealth literacy. The participants’
mean scores on the cyberchondria severity scale were
28.25 8.45, the health anxiety inventory was 18.93 10.78,
and the e-health literacy scale was 25.65 0.05, as shown in
the table. Considering the minimum and maximum val-
ues that can be derived from the scales, it is possible to
conclude that the participants’ cyberchondria and health
anxiety levels are moderate, while their e-health literacy
is high.

Table 2. Descriptive statistics and correlations among the

acceptance of iliness and the supportive care needs

Low- | \iin- | Cyberchondria
Scales Mean +SD | High
Max
values r )
Cyberchondria | 28.25+8.45 | 12-60 | 12-52 - -
Health anxiety | 18.93+10.78 | 0-54 1-72 | 0.416 | 0.001
eHealth literacy | 25.65 +9.05 8-40 8-40 0.378 | 0.001

Associations among Cyberchondria, health anxiety, and
eHealth literacy

Pearson correlation analysis (Table 3) showed that there
was a positive and moderate relationship between the cy-
berchondria scale and health anxiety (r= 0.416; p=0.001)
and eHealth literacy (r= 0.378; p=0.001).

Multivariate analysis of factors predicting the level of
cyberchondria

The Durbin-Watson (=1.210) test statistics revealed no
autocorrelation between the error margins of the model.
While satisfying the assumption of normally distributed
residuals, the final model was validated (F = 14.279, p =
0.001). In the hierarchical regression analysis for partici-
pants’ level of cyberchondria, in line with the results ob-
tained from Model 1, descriptive characteristics explained
21% of the variance in cyberchondria (F=8.667; p=0.001).
In this model, spending 6 hours or more on the internet
daily (8 = 0.209, p = 0.004) and making health-related de-
cisions based on information obtained from the internet
(B = 0.246, p = 0.003) were significantly associated with
cyberchondria. The significance of these variables contin-
ued in Model 2 (3 =0.165, p=0.017; 3 =0.160, p = 0.042,
respectively). In Model 2, health anxiety (3 = 0.334, p =
0.001) explained approximately 10% of the variance in cy-
berchondria; all significant variables together explained
28% (F = 12.389; p = 0.001). In the final model, the vari-
able of making health-related decisions based on infor-
mation obtained from the internet (3 = 0.147, p = 0.05)
lost its significance. Spending 6 hours or more on the
internet per day (B = 0.130, p = 0.049), health anxiety (8
=0.319, p = 0.001), and e-health literacy (B = 0.273, p =
0.001) were significantly associated with cyberchondria.
The model explained 35% of the variance in cyberchon-
dria (F=14.279; p=0.001).

Table 3. Hierarchical linear regression analysis results regarding determinants of cyberchondria

Model 1 Model 2 Model 3
Variables*
B SE B p B SE B p B SE B P
Age (1= 18-30 years old) 1.532 1.443 0.091 0.290 0.692 1.362 0.041 0.612 0.480 1.299 0.028 0.712
Marital status (1=Single) 0.239 1.520 0.014 0.875 1.129 1.435 0.065 0.432 0.335 1.380 0.019 0.808
Time spent on the '“::::; daily (1=6hoursor | , 17> | 1551 | 0209 | 0.004 | 3527 | 1465 | 0.165 | 0017 | 2788 | 1.407 | 0130 | 0.040
Believing that health-related informationonthe | , ;o | ;375 | 0127 | 0117 | 2407 | 1202 | 0141 [ 0064 | 2195 | 1232 | 0.128 | 0077
internet is accurate (1= Yes)
_ Making health-related decisions based on 4967 | 1639 | 0246 | 0003 | 3225 | 1574 | 0160 | 0.042 | 2967 | 1502 | 0.147 | 0.050
information gained from the internet (1= Yes)
Health Anxiety 0.262 0.052 0.334 0.001 0.250 0.050 0.319 0.001
eHealth Literacy 0.254 | 0.060 | 0.273 | 0.001
F (p) 8.677 (0.001) 12.389(0.001) 14.279(0.001)
R? 0.21 0.30 037
adjR? 0.18 0.28 035
R%-change- 0.10 0.07
Abbreviations: B, unstandardized coefficients; B, standardized coefficient; SE, standard error.
*Predictor(s) had a statistically significant association with the outcome variable in univariate analysis (P < .05).
Durbin-Watson: 1.210; Tolerance: 0.587~0.912; Variance inflation factor: 1.094~1.705
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DISCUSSION

Little is known about the variables affecting women'’s cy-
berchondria level. In this study, it was determined that
women’s cyberchondria levels differed according to some
socio-demographic characteristics, and health anxiety
and eHealth literacy had an effect on cyberchondria lev-
els. The current study'’s results should help fill this gap in
the literature.

In the study, women’s cyberchondria levels differed ac-
cording to age and marital status; younger and single
women had higher cyberchondria levels. Similar to our
research results, it has been reported in the literature that
age has a significant negative effect on cyberchondria
and that cyberchondria-related behaviors are more com-
mon among young people (25,26). In contrast to our re-
sults, Ozkan et al. (1) and Gioia and Boursier (8) reported
that women'’s age and marital status did not affect the lev-
el of cyberchondria. This result of our study may be due to
the fact that younger women have unlimited access to the
Internet and are more likely to use it frequently, and when
we consider the possibility that single women are mostly
younger, they are more likely to use the Internet more. In
the study, the variables of education, employment, per-
ceived income, and presence of chronic disease (self and
first-degree relative) did not cause a difference in women'’s
cyberchondria level. Contrary to our results, it is stated in
the literature that cyberchondria levels may differ accord-
ing to education (1), employment, income status (1,8,25),
and the presence of chronic diseases (1,25). The result of
the research may be due to the fact that the sample con-
sists of women living in central geography, they have easy
access to the internet, and with today’s technological op-
portunities, women of all sociodemographic characteris-
tics have the opportunity to do research on the internet.
Research on the relationship between these variables and
the cyberchondria level is still needed.

Cyberchondria was moderately severe among the par-
ticipants of the study. Our research results are similar to
the literature (1,14,20). Cyberchondria is a growing public
health concern due to the expanding use of the Internet
and the potential negative effects of online health search-
es (2). High levels of cyberchondria can cause mental
disorders such as anxiety, depression, stress, and obses-
sive-compulsive disorders (2,8,25). Individuals with high
levels of cyberchondria may frequently apply to health-
care services despite not having any health problem;
this may negatively affect communication with health-
care professionals and increase healthcare costs (17).

Therefore, to develop strategies to minimize the negative
consequences, the study’s result is essential in raising
awareness about the level of cyberchondria in women.

Participants in the current study had moderate health
anxiety. In community-based studies, health anxiety is
reported to vary between 3.4-19.8% (16). In contrast to
our research results, it is emphasized that the participants’
health anxiety level is low in studies whose results are
shared regardless of gender differences (16,27). The result
of our study may be because our sample is female, as the
existing literature emphasizes that women have higher
levels of health anxiety (8). Health anxiety may cause indi-
viduals to search the internet for reassuring information.
However, the information they find may provide more
reasons to worry.

Health literacy is also regarded as an important proximal
factor influencing health (6,8,28,29). The participants in
the study have an above-average level of eHealth liter-
acy. It has been reported that individuals’ eHealth litera-
cy ranges from low (28) to medium (20,30) to high (12).
Similar to our results, community-based studies conduct-
ed in Lebanon (30) and Korea (12) found that participants
held a moderate level of eHealth literacy. Bardus et al. dis-
covered that women, notably young women, had a high-
er eHealth literacy rate than men. Sahin et al. reported
that pregnant women had a high level of eHealth literacy
(6). The high eHealth literacy level of the women in this
study may be a result of their high educational attainment
and their youth. Assessing women'’s eHealth literacy could
be a requirement for the development of digital health
interventions.

The present study found a positive and moderate relation-
ship between the cyberchondria scale and health anxiety.
Health anxiety had a significant effect on cyberchondria
as well. A recent meta-analysis summarized the data on
the positive association of health anxiety with cyberchon-
dria (3). It is reported that there is a positive relationship
between health anxiety and cyberchondria in the litera-
ture (2,8,14,27), and health anxiety is a strong predictor
of cyberchondriac symptoms (3,8,14). Fergus and Russell
emphasized a strong and hidden relationship between cy-
berchondria and health anxiety (18); Nadeem et al. found
that health anxiety contributed to 40% of the variance in
cyberchondria (14). Searching for health-related informa-
tion online is an expected behavior, often accompanied
(14) by an initial feeling of relief (18). However, the study’s
results suggest that women's health anxiety increases the
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severity of their internet searches for medical information
and that they continue their search behavior despite the
related anxiety. Current findings suggest that health pro-
fessionals should give special consideration to the poten-
tial role of health anxiety in cyberchondria.

E-health literacy in searching health-related information
onlineis critical in researching reliable sources and access-
ing accurate information (1,3,19,20,31). This is because it
is claimed that people with cyberchondria tendency in-
crease their anxiety due to the information they discov-
er while trying to relieve their anxiety and produce new
anxieties and uncertainties (1,3).The present study stated
that there was a relationship between the cyberchondria
scale and e-Health literacy, and it had almost as much
effect on cyberchondria as health anxiety. According to
the regression model, the e-health literacy level explains
7% of the variance in cyberchondria levels. Ozkan et al.
reported a positive and weak relationship between cy-
berchondria and digital literacy in healthcare workers and
that digital literacy perception explained 2% of the total
variance in cyberchondria levels (1). Ozer et al. reported
that the cyberchondria level explained 12.4% of the vari-
ance in eHealth literacy. Deniz (31) and McMullan et al. (3)
found a positive relationship between health anxiety and
cyberchondria. The study’s results predict that as wom-
en’s eHealth literacy levels increase, they tend to exhibit
cyberchondriac behavior. As a result, this tendency will
negatively affect women'’s psychological state.

According to the final regression model, it was found that
the variables of daily time spent on the internet, believing
that health-related information on the internet is accurate
and making health-related decisions based on informa-
tion gained from the internet, as well as health anxiety
and e-health literacy levels had a significant effect on cy-
berchondria levels. Time spent on the internet, believing
that health-related information on the internet is accu-
rate, and health-related decisions based on information
gained from the internet are behaviors related to prob-
lematic internet use (2,4). In the study, the relationship
between cyberchondria and problematic internet use be-
haviors was as strong as the relationship between cyber-
chondria and health anxiety and e-health literacy, which
are essential for a better understanding of cyberchondria.
The definition of cyberchondria does not explicitly refer to
problematic use of the internet, although it includes the
specific concept of repeated (and thus excessive) online
searching (3,4,20). The results of this study showed that
health anxiety, e-health literacy, and problematic internet
behaviors, highlighted in the literature, explained 35% of

the total variance in cyberchondria. Our research is consis-
tent with the results of Starcevic et al., who found a strong
relationship between cyberchondria and health anxiety
and problematic internet use (2). McMullan et al. found
significant relationships between internet searching for
health information and cyberchondria (3). The literature
emphasizes that people with high anxiety levels search
for health information more than those with low anxiety
levels (3,18-20,25). People with high levels of health prob-
lems are known to stay online more frequently and for
more extended periods(2-4,20). These results obtained in
the study will guide the planning of interventions to re-
duce cyberchondria behavior.

CONCLUSION

According to our knowledge, cyberchondria currently has
no specific treatment. The results of the study shed light
on interventions to reduce the level of cyberchondria
by providing a deeper understanding of the cyberchon-
dria phenomenon that may negatively impact the lives
of women and the variables that may influence it. The
study found that women had moderate levels of cyber-
chondria, health anxiety, and eHealth literacy. Moreover,
cyberchondria levels among women varied based on so-
cio-demographic characteristics. Daily Internet use of six
hours or more, health anxiety, and e-health literacy were
all significant predictors of cyberchondria. To learn the
actual cause of a disease, it is more accurate to consult
a health institution or health service provider than to at-
tempt to access and apply every piece of information on
the internet. Encouraging women to acquire technologi-
cal skills that reduce their health anxiety and contribute to
their e-health literacy is crucial for preventing cyberchon-
driac behavior and keeping them current with emerging
technologies. In order to reduce cyberchondria in women,
interventions based on the findings of this study will be
implemented.

Limitations

There are some limitations of the present study. First, the
results obtained from the study are based on participants’
self-report. Second, since the study was cross-sectional,
the causal relationship between cyberchondria, health
anxiety, and eHealth literacy could not be determined.
In the future, longitudinal studies are recommended.
Thirdly, the participants in the study were women admit-
ted to a public hospital, which limits the generalizability
of the study. Finally, this study examined a limited num-
ber of variables related to cyberchondria’s complex and
multidimensional nature. In addition to the variables in-
vestigated here, other variables (loneliness, depression,
number of children, etc.) should be examined.
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Designing and Developing a
Compacted Immersive Virtual
Therapy Environment: RelaXRoom
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Marmara University, Istanbul, Turkey ABSTRACT
Purpose: This study discovers the potential of VR systems to provide mental health support by investigating current applications
and results of research. It analyses the required functionalities and design components to structure a blueprint of an IVR prototype
called RelaXRoom.
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Wagga, Australia

Methods: This technical paper employs the stages of rapid prototyping methodology to develop a compact immersive therapy
environment and to present the working principle and features of RelaXRoom to escalate a debate among the researchers.
The design components of RelaXRoom were determined after applying an online short survey to 667 about mental support,
analysing related literature and interviewing two therapists to offer self-meditation, ill-structured supportive group or peer-to-
peer therapy opportunities in a single app.

Results: RelaXRoom was designed as a compact virtual therapy environment to support individuals™ mental and social well-
being. RelaXRoom is a smart system that uses Wit.ai for speech recognition and analyses the mood of users using the data table.
If the user wants to participate in either group or peer-to-peer therapy, RelaXRoom assigns them to a virtual room depending on
their moods or considering their particular needs.

Conclusion: Integrating a therapist pool to pick one considering their rate and professionality, anonymity, payment system,
and virtual buddies for every online user may enhance quality, privacy, feeling of presence and embodiment during the therapy
sessions. RelaXRoom has the potential to be a facilitator for diagnosing people’s problems and supporting their well-being.

Zeynep TACGIN Keywords: Virtual reality, therapy, design, immersive

Kompakt bir Siiriikleyici Sanal Terapi Ortaminin Tasarlanmasi ve Gelistirilmesi: RelaXRoom
OZET

Amag: Bu calisma bireylerin mental ve sosyal iyi olma hallerinin desteklenmesi icin sanal terapi platformu olarak tasarlanan
RelaXRoom platfomunda bulunmasi gereken dzellikleri belirlemeyi amaglamaktadr. Ihtiyag analizi asamasinda gelistirilmis olan
kapsayici sanal gerceklik sistemleri, yazilimlar ve arastirma sonuclar incelenmistir.

Yontem: Hizli prototipleme metodolojisinin asamalar uygulanan bu teknik makalede, ihtiya¢ duyulan tasanim bilegenleri
belirlendikten sonra daldina bir sanal gerceklik uygulamasi olarak gelistirilen RelaXRoom prototipinin ¢alisma mantigi ve
ozellikleri tanitilarak, sanal gerceklikte terapi ortamlarinin tasimasi gereken ozelliklere iliskin arastirmacilar arasinda tartismanin
alevlenmesi beklenmektedir. RelaXRoom'un tasarim bilesenleri 667 kisiye mental destege ihtiyag duymalan ile ilgili cevrimici
kisa anketin uygulanmasi, ilgili literatiiriin analiz edilmesi ve iki terapist ile yari yapilandinlmis gériisme yapilmasi sonucunda
elde edilen verilere icerik analizi uygulanmasi sonucunda belirlenmistir.

Bulgular: Kendindelik egzersizi, yapilandinlmamis grup terapisi ve birebir terapist ile diizenlenen terapi seanslarinin tek bir
uygulamada bir araya getiren RelaXRoom, kullanicilarin anlik durumlarinin belirlenmesinde uygulama baginda, kendilerini nasil

Correspondence: Zeynep Taggin hissettiklerini tanimlamalarini istemektedir. Ses tanima icin Wit.ai kullanan bu sistemde algilanan veri, kullanicilarin duygu
Marmara University, Istanbul, Turkey durumu analizi icin tanimlanmig drnek ciimlelere sahip verisetinden beslenmektedir. Kullanicilarin belirlenen anlik duygu
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E-mail: 2eynep.tacgin@marmara.edu.tr grup terapisi veya birebir terapi seanslarina atanmalarinda da kullanilmaktadr.

Sonug: RelaXRoom'da terapist havuzu olusturularak kullanicilann puanlamasi ve terapistlerin uzmanligina gére segim
yapabilmesi, 6deme sistemlerinin entegre edilmesi ve utangac bireylerin anonim olarak oturumlara katilabilmesi ile kisisel
verilerin korunmasinin saglanmasi gibi cesitli fonksiyonlarin entegre edilmesi gerekmektedir. Kullanialardan elde edilecek
verilerle tutarlihgr artmasi planlanan RelaXRoom, bireylerin mental olarak desteklenmeleri veya problemlerin teghisinde
kullanilma potansiyeline sahiptir.
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RelaXRoom

crisis like the pandemic caused us to switch our

habits fastly, and applied obligations for pro-

tection affected many people’s mental health.
According to Dozois (1), depression increased two-fold,
and anxiety increased four-fold in Canada during the pan-
demic. Another study from Poland evaluated the distingu-
ishing depressive, anxious, suicidal and stressed behavio-
urs of university students. The results revealed increased
symptoms for all variables apart from emphasising the
vulnerability of females (2). Robb, de Jager (3) sought the
answer to the same question for determining the effects
of a pandemic on the older British people, and the results
were again similar. Anxiety and depression profoundly
increased in the participants. Zhou, Zogan (4) analysed
the tweets using machine learning algorithms to detect
the emotional changes of Australians. The results not only
revealed the increasing depression dynamics of peop-
le but also showed the correlation between depression
tendency and increasing case numbers all around the co-
untry. The results of summarised studies and more points
out that the depression level of individuals has evolved
depending on the sharp changing numbers of cases.

The researchers have tried to find either the positive or
negative impacts of this pandemic from different pers-
pectives. According to the researchers, the relapsing men-
tal well-being of people may have several reasons. Most
were forced to cope with the physical separation from
their loved ones, families or friends (5) during the pan-
demic, and almost everyone became lonelier than ever
(6). Lee, Cadigan (7) indicated that loneliness and redu-
ced social support are the main reinforcers of depression.
Wondering about our health and reduced opportunities
for well-being triggered anxiety. People started to feel un-
safe because of the disease, misinformation, and rumours
raised a variety of stressors around all of us (5). The other
studies showed that loneliness makes us both depressive
and anxious (8). The most people become more lonely,
depressive, anxious because of the social isolation, social
distancing (3), and other lockdown regulations.

This study discovers the potential of IVR systems to pro-
vide mental health support by investigating current app-
lications and results of research. It analyses the required
functionalities and design components to structure a
blueprint of an IVR prototype called RelaXRoom. This
technical paper also presents the working principle and
features of RelaXRoom to escalate a debate among the
researchers.

Therapy Techniques

Therapists may prefer different techniques considering
the requirement of their patients, such as cognitive-beha-
viour therapy, non-directive supportive therapy, behavio-
ural activation therapy, psychodynamic therapy, problem-
solving therapy, interpersonal psychotherapy, and social
skills training (9). Non-directive supportive therapy is an
ill-structured technique for helping people to vent both
their experiences and emotions by offering empathy (10).
If we consider loneliness as the problem, in this case, so-
cial techniques like non-directive supportive therapy or
group therapies may help.

It is possible to apply the different therapy techniques
from distance or face-to-face. Today, even therapies mo-
ved to the virtual worlds because of the social distancing
rules or switching habits. Many therapists moved their
sessions to video or teleconference systems to provide
sustainable mental support to their patients. Neither the-
rapists nor patients have a consensus regarding the effec-
tiveness of these applications. According to the finding of
MacMullin, Jerry (11), technology use was more integra-
ted with psychotherapy practice, and psychotherapists
were more confident and comfortable with telepsychot-
herapy than the literature predicted. The meta-analysis of
Inchausti, MacBeth (12) points out that telepsychotherapy
may provide benefits to several people, including health
care workers, individuals with new mental health distress
as a function of COVID-19 diagnosis, or losing family and
loved ones to the illness, or the psychological effects of
prolonged physical distancing; and individuals with exis-
ting mental health conditions. Online therapies may be
effective considering the technological adaptation, attitu-
des, past experiences, and demographic features of both
therapists and patients (13). Before applying online tech-
niques for therapy, the therapists should select the most
adequate platform for their sessions, considering the
usability, digital security and patient preferences. Patient
agreeability, consistency and reflection upon patient-the-
rapist dynamics are the other factors to conceive (6).

VR in Therapy

The idea of using VR for supporting therapy sessions is
not new. According to Glantz, Durlach (14), if we integrate
the multimodal sensorimotor technologies into IVR envi-
ronments and use them for supporting therapies, we may
have several benefits in favour of both the clients and the-
rapists through the enhanced presence in VR.
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Imagining, experiencing and remembering are essential
components of several psychotherapy techniques and
environments. Experiencing or visualising through IVR
may help us to re-evaluate the events and restructure our
well-being. Because of that, IVR may offer an accurate so-
lution to both patients and therapists by creating an in-
dividualised supportive therapy environment. Designing
the therapy environment regarding the patients’ require-
ments and controlling the scenarios into structured virtual
worlds may shift the therapy habits and techniques of the
future. According to Riva (15), the value of well-designed
VR therapy environments will create new opportunities
and challenges for reinforcing the quality of professional
practice.

There are several scientific studies regarding using VR for
therapies, although fewer of them produce innovative VR
environments or interfaces as supplementary material
for their treatment. Matsangidou, Otkhmezuri (16) desig-
ned and developed MUVR for patients who have eating
disorders. Five psychotherapists played an active role in
the design of MUVR that reflects the virtual avatar consi-
dering the users’original body size and edits the weight of
the avatar considering the actual appearance. MUVR also
uses a cartoon cube character as a virtual therapist. The
findings showed that MUVR is viable for treating eating di-
sorders, and the patients felt more comfortable thanks to
the cartoon design of the therapist. The research of Kiefl,
Figas (17) discusses the effects of graphical styles of VR-
supported psychotherapy on the users’ emotional states.
The findings gathered from 74 healthy students showed
that the graphic design of the IVR therapy environment
can create a positive emotional change and relaxation.
These recommendations emphasise the significance of
the design component of an IVR environment.

Numerous studies prove the effectiveness of using IVR for
both preventing and treating stress or anxiety (18). The
disadvantages of COVID-19 on health workers inspired
Pallavicini, Orena (19) to design MIND-VR as a psychoe-
ducation tool that supports the well-being of healthcare
employees. IVR systems are highly effective for the treat-
ment of social anxiety. The experimental research of Hur,
Shin (20) is the first research that uses fMRI brain scanning
to analyse the brain responses of 21 participants who
have a social anxiety disorder. The results revealed that
overall symptoms of the participants with social anxiety
were reduced after undergoing VR-based therapy. Streck,
Stepnicka (21) developed a Neomento project as an ex-
posure therapy VR environment for patients with social
anxiety.

Van Gelderen, et al (2018) have used visual and audio
as multi-sensory inputs for personalising the VR and op-
timising the effectiveness of trauma-focused psychot-
herapy, called Multi-modular Motion-assisted Memory
Desensitization and Reconsolidation (3MDR). The results
showed that VR provided presence and in-session attenti-
on facilitated memory retrieval of the participants.

According to the study by Seabrook, Kelly (22), VR is a sup-
portive tool for formal therapy sessions and an effective
material for self-guided concepts like meditation. They
designed and developed Mindfulness for the Oculus Go
users as a 360 video-based VR app for the general popu-
lation. Thirty-seven participants experienced Mindfulness
in the controlled environment to gather data using State
Mindfulness Scale and Simulator Sickness Questionnaire.
The state mindfulness of participants had a significantly
positive effect after experiencing the VR environment.
Besides, every Oculus Quest user may easily experience
the demo or paid version of the meditation VR app, call as
TRIPP, after installing it from Oculus Store. TRIPP presents
an immersive visual and interactive user experience for
well-being. Several big companies all around the world
use TRIPP to support their employees. Also, several rese-
archers use TRIPP for clinical trials in the field of anxiety
reduction, depression and substance use disorder.

The literature review of this research indicates the positi-
ve impacts of using IVR to support peer-to-peer therapy,
social therapy or self-meditation, also thematic IVR appli-
cations for healing our mental or social requirements. As
a matter of course, therapists may use different kinds of
supportive VR apps considering the selected treatment
technique. Although, therapist-dependent IVR environ-
ments require physical proximity and guidance. When we
look at the current research on well-being and supportive
therapy techniques, it is possible to notice the positive im-
pacts of ill-structured therapy techniques like social group
therapy, psychodynamic therapy or therapeutical alliance.

Materials and Methods

This technical paper employs the stages of rapid pro-
totyping to develop a compact immersive therapy en-
vironment. Designing software is time-consuming and
comprehensive work. Rapid prototyping is a feasible met-
hodology to handle the difficulties of the software design
process. Using this method not only helps to reduce the
time needed to complete a design and development pro-
ject but also facilitates the development of high-quality
products (23). The five fundamental phases of rapid pro-
totyping are (1) analysing needs and content, (2) setting
objectives, (3) constructing a prototype, (4) utilising a pro-
totype, and (5) installing (24).
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Analysing Needs and Content

| published a single-question survey on Instagram that as-
ked "Do you need psychological support because of the
effects of the pandemic in your life?’. The 498 of 667 parti-
cipants answered this question as “Yes'. This finding indi-
cated approximately each 3 of 4 people, who responded
to the survey, require a new kind of therapy or support
environment, which may be indicative of a global trend.

Pandemic-related restrictions not only affect the physical
conditions of people but also affect the mental health
and psychological well-being of individuals. According
to several studies all around the world, people started to
struggle with different kinds of mental issues like anxiety,
depression, distress, displeasure, anger or post-traumatic
stress disorder (1, 3, 4). The findings of another research
indicate spiritual well-being and loneliness are the main
predictors of psychological mental health. Depending on
these factors, depressive symptomatology of individuals
increased because of the COVID-19 pandemic (25).

The majority of therapists moved their sessions to the
online environment to support their patients from home.
Some countries like the US organised “telepsychology re-
velation® and started to use digital platforms for providing
mental health care delivery during and after the pande-
mic (26). If the preparedness of therapists and patients
regarding technological acceptance and adaptation is
accurate, there are several benefits of video conference
sessions (6, 11, 13).

The effectiveness of the virtual environment can be eva-
luated by considering interaction types, interface, usabi-
lity, adaptability, feedback or personalised scenario of the
structured world. This is why it is always possible to design
and develop more effective virtual therapy sessions.

Setting the Objectives

What are the components of an effective therapy environ-
ment? Firstly, the literature emphasises the significance of
ill-structured therapies like a therapeutical alliance for fee-
ling more comfortable and confident during the sessions.
Someone like you may be more helpful than someone
who analyses you depending on the theoretical knowled-
ge. Social group therapy is another ill-structured supporti-
ve technique for solving problems like loneliness through
sharing and comprehending someone else’s experience,
which may provide an evaluation of the situations from
another field of view. Secondly, video conference-based
peer-to-peer therapies either have some deficiencies or

benefits related to the presence, technological adaptation
or personal habits of the users.

‘ Literature review ‘

Semi-structured interview ‘

Therapist (n=2)
<5

‘ Content analysis ‘

An academic (n=1)

o T " Rotingthe therspits
e Vil vater preferences for personalsing i
ﬁ system Peerto peer therapy
L
Vaice recogntion o analyse the
mood of users

‘ Development of RelaXRoom

Unity ‘
Interaction toolkit Photon Witai

[ Programming |
Cc# JSON
7
[ Devices ]
Oculus Quest

_ Using or switching scenes for
increasing outcomes

Oculus Pack for Unity

Figure 1. The followed phases and applied functions of RelaXRoom

Interaction of video sessions is highly restricted; therefo-
re, some therapists use supplementary materials such as
images, audio or video to increase the expected outco-
mes. Immersive visuals and sounds are reachable today
thanks to VR technologies. Third, the benefits of meditati-
on have been known for centuries, and there are success-
ful projects like TRIPP for supporting meditation under the
scopes like focusing, sleeping, calming or relaxing. After
synthesising the points above, the researcher interviewed
two therapists and a psychology professor to determine
the fundamental design components of an ideal VR the-
rapy environment. The semi-structured interviews were
recorded and transcribed using word processor software.
After the content analysis, the blueprint of RelaXRoom
was designed as a comprehensive virtual solution, as seen
in Fig 1.

Constructing a Prototype

To offer an all-in-one solution to the users, | merged all
modules under the huge geodesic dome, as seen in Fig 2.
When the user entered the RelaXRoom, they would find
themselves in this dome among compacted modules. The
menu appears in front of them and asks about their mood
to direct them to the accurate virtual space after the the-
rapy type selection.
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Figure 2. Geodesic dome design of RelaXRoom |

RelaXRoom is developed to provide three essential the-
rapy opportunities to its users: meditation, peer-to-peer
therapy, and group therapy. The meditation functionality
of RelaXRoom includes three different virtual scenes to
meditate through the users can meditate at the space,
mountains or a coastline. The users may switch the back-
ground music or jump from one place to another during
their experience.

(a) Overall view )

om e e L

[T e AR
Pt IO RED

(c) Peer-to-peer therapy place

The second therapy environment is designed to offer
peer-to-peer synchronous therapy sessions (Fig. 3c). This
module works for anyone who would like to connect for
the pilot version of RelaXRoom, although we plan to crea-
te a therapist pool regarding their professions in the short
term. | believe using blockchain algorithms for therapist
and patient selection can protect the confidentiality and
anonymity of the users. Using blockchain cryptocurrenci-
es may also enhance payment privacy for participants for
future studies.

The third module of RelaXRoom offers social group the-
rapy or meeting with a therapeutical alliance to its users
(Fig. 3d). For group therapies, only five participants can
be online in a single moment to share their experiences.
Besides, the user can meet their alliance in a peer-to-peer
session. This structure is not much different than peer to
peer sessions for this version of RelaXRoom. The group
therapy module brings people together, considering this
version’s three predetermined subs categorised as anxi-
ety, depression, and stress.

(d) Social group therapy place

| Figure 3. Main corners of RelaXRoom
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Utilising a Prototype

The first version of RelaXRoom is adaptable to the Oculus
Quest and Oculus Quest 2 VR goggles. Unity Game engine
version 2019.2.6f is preferred because of the opportunity
to use Unity’s XR interaction tool to develop multidevice
adaptable AR and VR applications. This tool provides qu-
ick assets for different XR interactions, camera settings,
pointers, teleport area, anchor and interactable objects,
as seenin Fig. 4.
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Figure 4. Features of XR Interaction tool

RelaXRoom is an Oculus adaptable application that uses
Oculus Integration SDK and its assets on Unity. RelaXRoom
includes three active portals for teleporting to the other
scenes to self-meditate.

The multiplayer parts like peer-to-peer therapy and group
sessions use Photon Pun Network Framework SDK on the
Unity game engine that offers a NetworkManager pac-
kage to create multiplayer or cross-platform apps. Wit.ai
was integrated into Unity using JSON for voice recogni-
tion. RelaXRoom uses the expression of users to analyse
their gender, meditation space and moods. For analysis,
Wit.ai system was trained using 75 words and two sample

sentences for each word. For instance, if the user says, ‘I
am seriously overthinking my problems’, the system re-
cognises the “overthinking” word under the anxiety data
and directs the user to the correct session, as seen in Fig.
5.

Al Apps > mimarobe > Understanding @ Training complete

Train Your App
Add a sample utterance and specify an intent.

Utterance @

& | am seriously overthinking my BRGBIEHS 41

mimarobe.usersettings socsmens 1 e 1

Documents

[ o0 oo PR s

| Figure 5. Wit.ai learning interfaces

Results and Discussion

No one knows the long-term psychological or social ef-
fects of the pandemic, although the studies indicate an
accelerated number of mental problems which has to be
solved. According to the statistics, the symptoms like an-
xiety or depression have increased from 36.4% to 41.5%
between August 2020 and February 2021 (27). People
need alternative therapy opportunities with these chan-
ges. Today, telepsychotherapy or video conference the-
rapies may offer opportunities to expand the provision
in challenging environments (11), although they bring
other restrictions. Despite the application of alternative
techniques like tele or video therapies, the efficiencies of
these sessions are still controversial (13). Considering the
outcomes of IVRLEs, a well-structured virtual therapy en-
vironment may cope with the limitation of current video
conference-based systems. Embodiment in VR may help
patients engage in the virtual environment; even sample
simulated scenarios may help them to visualise, perceive,
and become more aware of the situations (28). Therapists
already use several augmented or virtual reality applicati-
ons to support their patients with anxiety, phobia, PTSD
or autism.
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This technical paper applies the phases of rapid prototy-
ping methodology to present a systematic design by in-
vesting the RelaXRoom as an alternative virtual therapy
platform that aims to provide mental and social support
to individuals with increased well-being issues. Need
analysis and survey results revealed the increased therapy
requirement of participants. The design components, in-
teraction types, functionalities and upcoming preferences
of RelaXRoom have structured considering the suggesti-
on of experts and literature.

RelaXRoom offers a multiplayer IVR experience and focu-
ses on ill-structured therapy techniques like social group
therapy or therapeutical alliance due to the emphasised
effectiveness of these methods. According to one of the
interviewed therapists in this research, an expert should
observe the group therapy sessions for emergencies for
practical implementations. Meditation is one of the most
recommended habits for mental well-being for ages.
For this reason, RelaXRoom represents a self-meditation
space with scene and music selection preferences for its
users. Peer-to-peer therapy, under the consideration of
an expert, is another essential module of RelaXRoom that
also requires confidentiality, privacy, payment options
and a therapist pool for the patients.

Conclusion

This paper discusses therapy techniques and the shift
towards online sessions by examining the use of IVR in
therapy. It also presents innovative applications in mental
health, showcasing its potential for personalised and im-
mersive experiences.

This technical paper analyses the required functionalities
and design features of a potential IVR environment in a
therapy called RelaXRoom. The prototype of RelaXRoom
developed in this study includes meditation, peer-to-peer,
and group therapy sessions and explains their features.

According to the studies, IVR has positively reduced stress,
anxiety, and social isolation. Leveraging IVR technology
allows for comprehensive and tailored virtual solutions
to meet the growing demand for mental health care. As
we navigate the challenges of the pandemic and beyond,
it is crucial to explore and utilise IVR systems to support
mental health. Ongoing research, development, and col-
laboration among therapists, researchers, and technology
experts are essential to unlock the benefits of IVR in en-
hancing mental well-being and providing accessible the-
rapy worldwide.
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Examining the Relationship between
Health Literacy and Distrust in
Health Care Systems

Beyzanur Ustiinbas’ ® , Yunus Emre Oztiirk' ©

'Selcuk University, Health Sciences
Institute, Konya, Turkey ABSTRACT

Aim: The study aimed to examine the relationship between individuals’distrust of the health care system and their health
literacy levels and how demographic characteristics affect their level of distrust.

Materials and Methods: The research was conducted with 450 people over 18 living in the Selcuklu, Meram, and
Karatay districts of the central districts of Konya province. A 32-question survey consisting of demographic questions, the
Health Literacy Scale (HLS), and the Health Care System Distrust Scale (HCSD) was applied to the participants.

Beyzanur USTUNBAS Results: According to the Pearson’s correlation test conducted in the research, a negatively weak significant relationship
Yunus Emre GZTURK was found between health literacy and distrust of health care systems, which associated increased health literacy with
lower distrust. According to the regression analysis, there was a statistically significant relationship between health
literacy and distrust of health care systems. Accordingly, 4.4% of the variance in distrust of health care systems was
explained by health literacy (R?=0,044).

Result: The educational and income status positively affect individuals’ level of health literacy. As health literacy level
increases, trust in health care systems also increases. For trust to be established between health service providers and
consumers, actions should be taken to improve their level of health literacy.

This article was produced from
the master’s thesis named “Saglk
Okuryazarligi ve Saglik Sistemlerine

Glivensizlik  Arasindaki liskinin . .
incelenmesi” prepared by Beyzanur Saglik Okuryazarligi Ve Saglik Sistemlerine Giivensizlik Arasindaki lliskinin Incelenmesi

Keywords: Health care systems, Health literacy, Trust

USTUNBAS under the supervision of OZET
Prof. Dr. Yunus Emre OZTURK
Amag: Kisilerin saglik okuryazarligi diizeyleri ve saglik sistemlerine giivensizlikleri arasindaki iliskiyi incelemek
ve demografik ozelliklerin, kisilerin saglik okuryazarligini ve saglik sistemlerine giivensizliklerini nasil etkiledigini
arastirmaktir.

Geregve Yontem: Arastirma Konya ili merkez ilcelerinden Selcuklu, Meram ve Karatay ilgelerinde yasayan 18 yas ilstii 450
kisiyle yapilmistir. Katiimallara demografik bilgi sorulari, Saglk Okuryazarligi Olegi ve Saglik Sistemlerine Giivensizlik
Olgeginden olusan 32 soruluk bir anket uygulanmistir.

Correspondence: Beyzanur Ustiinbas Bulgular: Arastirmada yapilan Pearson Korelasyon testine gdre saglik okuryazarligi ile saglik sistemlerine giivensizlik
Selcuk University, Health Sciences Institute, arasinda negatif yonde zayif diizeyde anlamli bir iliski tespit edilmistir, Saglik okuryazarhg arttikca, giivensizlik
Konya, Turkey azalmaktadir. Yapilan regresyon analizine gore saglik okuryazarligi ve saglik sistemlerine giivensizlik arasinda istatistiksel
Phone: +902722462834 olarak anlamli bir iliski vardir. Analize gdre Saglik Sistemlerine Giivensizlikte gerceklesen degisimin %4,4'ii Saglik
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Health Literacy and Distrust in Health Care Systems

he concept was first introduced in 1974 by Scott
K. Simonds in the study titled “Health Education
as Social Policy” as the “health education that me-
ets the minimum standards at every level of education”
(1). Another critical definition of health literacy was sug-
gested in the report published by the American Medical
Association (AMA) Council for Health Literacy in 1999. The
report defines the concept as a set of skills necessary for
individuals to function within the health care system (1,2).

Nutbeam examined health literacy under three categories
as functional, interactive, and critical health literacy. Basic
(functional) literacy includes the ability of an individual to
effectively use basic skills in reading and writing health-re-
lated topics in everyday life. It usually is sufficient to take
care of one’s health. Although it has individual-level ben-
efits, it also indirectly impacts society. Interactive literacy
includes the more advanced skills to actively participate
in daily activities, extract and understand information
from health messages transmitted through various com-
munication forms, and adapt existing health information
to changing conditions. In addition to the added social
skills, critical literacy also refers to an advanced level of
cognitive skills to question the health information that
they are provided with, as well as analyzing the data and
using it to increase their level of life management. People
with critical health literacy are expected to confirm, ques-
tion, evaluate and share the accuracy of the information
they receive from health service providers, the media, or
their circle (3,4).

Like basic literacy, health literacy is not static and contin-
ues to develop throughout a person’s life. It is also influ-
enced by demographic, sociopolitical, psychosocial, and
cultural factors (5).

Hosmer defines the concept of trust as “individuals having
optimistic feelings about the other party when making a
decision at the moment of exposure to danger or cred-
iting for something” (6). Individuals trust in health care
systems plays a role in explaining one’s access to medical
care, use of medical care, compliance with medications
and treatments, continuity of care, and self-reported
health status (7).

When patients do not trust health professionals, they do
not tend to cooperate with them and thus do not follow
their recommendations and conditions. They may reject
the diagnosis, interfere with the treatment process, want
to consult another physician, or leave the hospital (8).

On the other hand, patients who trust physicians take their
medications more regularly do not disrupt their follow-up
appointments and fulfill what they are told throughout
the treatment process. These behaviors discourage them
from contacting another physician to be satisfied with
their health. Therefore, unnecessary requests for examina-
tions, tests, and analyses can be prevented. This situation
contains the health budget and the resources allocated to
health services from being wasted (9).

In particular, the uncertainty of the thoughts of those with
a long history of illness or more complex diseases causes
the decimation of trust between the health professional
and the patient (10). Individuals begin to question the
events around them as their educational level increases,
and their reasoning and comparison abilities improve cor-
relatively. Therefore, they may become more selective and
insecure in health services (11).

Materials and Methods

Research Universe

The research universe consists of 949,630 people over 18
living in Selcuklu, Meram, and Karatay districts in Konya
province (TURKSTAT, 2021) (34). A sample of 384 people
was found to be sufficient for the universe (12), and 450
people were reached within the scope of the study.

Data Collection Tools

In the study, a 32-question survey was applied to the par-
ticipants. The first consists of 8 questions about demo-
graphic data, the second consists of the Health Literacy
Scale (13), and the third consists of the Health Care
System Distrust Scale (14). The Health Literacy Scale was
developed by Suka et al. in 2010 (15). Turkish validity and
reliability were performed by Turkoglu and Kili¢ (2021).
As a result of the reliability analysis, the Cronbach Alpha
value of the scale was found to be 0,85. It consists of func-
tional, interactive, and critical sub-dimensions. The Health
Care System Distrust Scale was developed by Rose et al. Its
Turkish validity and reliability were performed by Yesildal
et al. in 2019. As a result of the reliability analysis, the
Cronbach Alpha value of the scale was found to be 0,789.

Ethical Considerations

Before conducting the research, ethical approval was
received from the Non-Interventional Clinical Research
Ethics Committee of the Dean of the Faculty of Health
Sciences of Selcuk University on December 29th, 2021,
with decision no. 1918. Afterward, the researcher collect-
ed the data on March 1st and May 15th, 2022, using online
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(Google Forms) and face-to-face survey methods. The par-
ticipants were explained and informed about the research
before filling out the survey, and the informed consent
form was received from those who agreed to participate.

Data Analysis

After the collection process, the data were transferred
to the computer environment. The SPSS 25.0 (Statistical
Program for Social Sciences) package was used to eval-
uate the data. The findings evaluated percentage distri-
butions, averages, standard deviations, and minimasses
maximum values. To determine whether the data con-
form to the normal distribution (Skewness-Kurtosis),
the normality distribution test was used, and the scales
were found to conform to normal distribution. As a re-
sult, parametric tests were used during data analysis,
and Independent Samples t-test, One-way ANOVA, and
Pearson’s Correlation tests were performed.

Results

In this chapter, sociodemographic data of the participants
and analysis and explanations of their responses to the
Health Literacy Scale and the Health Care System Distrust
Scale were included.

Table 1. Findings Related to the Socio-Demographic

Characteristics of the Participants

Gender (n) (%)
Male 198 44.0
Female 252 56.0
Age (n) (%)
18-22 153 34.0
23-29 139 30.9
30 and older 158 35.1
Marital Status (n) (%)
Single 295 65.6
Married 155 344
Educational Status (n) (%)
High school degree and lower 110 244
Associate degree 62 13.8
Bachelor's degree 226 50.2
Postgraduate degree 52 11.6
Income Status (TL) (n) (%)
0-4999 136 30.2
5000-7999 162 36.0
8000 and above 152 338

Do you have a chronic disease? (Diabetes, | (n) (%)
blood pressure, asthma, etc.)

Yes 58 129
No 392 87.1
Does anyone in your family have a chronic | (n) (%)
disease?

Yes 219 48.7
No 231 513
Place of Residence (n) (%)
Selcuklu 219 48.7
Meram 117 26.0
Karatay 114 253

As seen in Table 1, 56% (252 people) of the participants
are female, 35.1% (158 people) are aged 30 or older, 65.6%
(295 people) are single, 50.2% (226 people) hold bache-
lor's degree, and 36.0% (162 people) have an income of
$5000 to $7999. 87.1% (392 people) have no chronic dis-
eases. 51.3% (231 people) have no family history of chron-
ic disease. Lastly, 48.7% (219 people) live in the Selcuklu
district.

As seen in Table 2, according to the results of the t-test
performed between the Health Literacy Scale and its
subscales, there was a statistically significant relationship
between health literacy and gender (p<0,05). Women'’s
(x=3,92) level of health literacy was higher than those of
men (X=3,66).

According to the results of the t-test performed between
the Health Literacy Scale and marital status, it was found
that there was a statistically significant relationship be-
tween the Functional subscale and marital status (p<0,05).
Single (x=3,49) individuals were found to have a higher
level of functional health literacy than married (x=3,27)
individuals.

According to the results of the t-test conducted between
the Health Care System Distrust Scale and gender, mari-
tal status, chronic illness, and the family history of chronic
disease, no significant relationship was found (p>0,05).
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Table 2. The T-Test Analysis of the Health Literacy Scale and its Subscales and the Health Care System Distrust Scale

HLS Subscales
HLS HCSD-S
Functional Interactive Critical
o Male 3,66+0,65 3,29+0,98 3,81+0,79 3,93+0,87 2,96+0,64
ender
Female 3,92+0,60 3,51+0,97 4,04+0,73 4,27+0,79 2,87+0,65
t=-4,330 t=-2,389 t=-3,191 t=-4,256 t=1,520
Test and p-value
p<0,001 p=0,017 p=0,002 p<0,001 p=0,127
Single 3,84+0,61 3,49+0,93 3,93+£0,74 4,16+0,81 2,92+0,61
Marital Status
Married 3,74+0,68 3,27+1,06 3,95+0,82 4,05+0,90 2,88+0,70
t=1,598 t=2,231 t=-0,216 t=1,239 t=0,706
Test and p-value
p=0,111 p=0,026 p=0,829 p=0,216 p=0,480
Yes 3,71£0,65 3,34+1,03 3,92+0,74 3,92+0,93 3,04+0,73
Chronic Di
No 3,82+0,63 3,43+0,98 3,94+0,77 4,15+0,82 2,89+0,63
t=-1,185 t=0,698 t=-0,225 t=-1,916 t=1,660
Test and p-value
p=0,236 p=0,507 p=0,822 p=0,056 p=0,097
Family History of Yes 3,81+0,65 3,38+1,03 3,96+0,76 4,16%0,86 2,97+0,68
Chronic Disease No 3,80+0,62 3,45+0,93 3,93+0,77 4,08+0,82 2,85:0,60
t=0,137 t=-0,684 t=0,413 t=0,893 t=1,840
Test and p-value
p=0,891 p=0,494 p=0,680 p=0,372 p=0,066

Table 3. ANOVA Test Analysis for the Health Literacy Scale and its Subscales and the Health Care System Distrust Scale

HLS Subscales
HLS HCSD-S
Functional Interactive Critical
18-22' 3,91+0,58 3,69+0,88 3,93+0,69 4,17+0,78 2,90+0,61
Age 23-292 3,86+0,65 3,48+0,95 3,97+0,83 4,19+0,85 2,94 +0,62
30+3 3,66%0,65 3,10£1,03 3,92+0,78 4,01+0,88 2,89+0,70
F=7,027 F=14,691 F=0,175 F=1,920 F=0,273
Test and p-value
p=0,001 p<0,001 p=0,839 p=0,146 p=0,761
Post-Hoc 1,2>32 1,2>3°
High school degree and lower’ 3,60+0,68 3,21+1,03 3,80+0,78 3,83+0,92 2,85+0,62
Educational Associate Degree? 3,95+0,56 3,56+0,88 4,06+0,73 4,29+0,78 2,85+0,58
Status Bachelor's degree? 3,84+0,59 3,49+0,97 3,93+0,73 4,17+0,80 2,93+0,68
Postgraduate degree* 3,91+0,71 3,38+0,98 4,11+0,87 4,32+0,77 3,01 +0,61
F=5,718 F=2,493 F=2,620 F=6,540 F=1,014
Test and p-value
p=0,001 p=0,060 p=0,050 p<0,001 p=0,386
Post-Hoc 234>1° 234>1°
0-4999 3,80+0,59 3,45+£0,93 3,85+0,73 4,18%0,77 2,81+0,57
Income (TL) 5000-7999 3,77£0,64 3,36+0,98 3,95+0,79 4,06+0,88 2,98 +0,63
8000 and above 3,85+0,67 3,45+1,03 4,01+0,76 4,13+0,85 2,92+0,71
F=0,562 F=0,467 F=1,499 F=0,745 F=2,424
Test and p-value
p=0,571 p=0,627 p=0,224 p=0,475 p=0,090
Post-Hoc
Selcuklu’ 3,90+0,59 3,56+0,99 4,00+0,71 4,19+0,81 2,92+0,63
Place of Meram? 3,78+0,65 3,350,97 3,92+0,78 4,14=0,79 2,86 0,67
Residence
Karatay? 3,65+0,68 3,22+0,95 3,85+0,84 3,95+0,93 2,94 + 0,65
F=5,572 F=4,944 F=1,340 F=3,106 F=0,477
Test and p-value
p=0,004 p=0,008 p=0,261 p=0,046 p=0,621
Post-Hoc 1>3° 1>32 1>3b

Post-Hoc tests a=Scheffe b=LSD
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As seen in Table 3, a statistically significant difference was
found in the health literacy scores and functional sub-
scale scores of the participants according to their age, as
a result of the ANOVA test (p<0,05). Participants aged be-
tween 18 and 22 (x=3,91) and between 23 and 29 (x=3,86)
were found to have a higher level of high literacy than
those aged 30 and older (x=3,66). According to the post-
hoc (Scheffe) test conducted in the Functional subscale,
the functional health literacy levels of people aged 18 to
22 and 23 to 29 were higher than those aged 30.

According to the ANOVA test conducted between edu-
cational status and the Health Literacy Scale and its sub-
scales, there was a significant difference between the
overall Health Literacy Scale score and Critical subscale
and academic status (p<0,05). According to the post-
hoc (Scheffe) test, the health literacy levels of individuals
with high school and lower (x=3,60) degree levels were
lower than those with associate degree (X=3,95), bache-
lor's degree (X=3,84), and postgraduate (X=3,91) degrees.
According to the Post-Hoc (Scheffe) test conducted in the
Critical subscale, the critical health literacy levels of high
school and lower students were lower than those with an
associate, bachelor’s, and postgraduate degrees.

According to the ANOVA test conducted between the
place of residence and the Health Literacy Scale and its
subscales, a significant difference was found between
the overall Health Literacy Scale score and the Functional
and Critical subscales (p<0,05). According to the overall
Health Literacy Scale score and the post-hoc (Scheffe) test
conducted in the Functional subscale, participants living
in Selcuklu were found to have higher levels of health lit-
eracy and functional health literacy than those residing in
Karatay. According to the post-hoc (LSD) test conducted
in the Critical subscale, it was found that the critical health
literacy levels of those living in Selcuklu were higher than
those living in Karatay.

No significant relationship was found with the results
of the ANOVA test conducted between the Health Care
System Distrust Scale and age, educational status, in-
come, and place of residence.

Table 4. Correlation Analysis between the Health Literacy

Scale and the Health Care System Distrust Scale

The Healthy Subscales
Literacy Functional | Interactive | Critical
The Health B o N e 3 a .
Care r=-0,209 r=-0,275 r=-0,040 r=-0,104
System
Distrust p<0,001 p<0,001 p=0,196 | p=0,013
Scale
**Correlation is significant at 0.01.
*Correlation is significant at 0.05.

According to the Pearson’s correlation analysis conducted
between the Health Literacy Scale and its subscales and
the Health Care System Distrust Scale, there was a weak
negative relationship between the Health Care System
Distrust Scale and the Health Literacy Scale (r=-0,209) and
the Functional subscale (r=-0,275) and the Critical sub-
scale (r=-0,104). According to this result, it may be con-
cluded that as participants health literacy levels increase,
their trust in health systems also increases.

Table 5. Regression Analysis

Dependent | Independent 2
Variable Variable g se t FlP(R
TheHealth | constant | 3.722 | 0.182 | 20499 |
Care ? § g
Syst: I3 5
D?’s em | TheHealthy | 5.1 047 | 451 | S| 2| °
istrust Literacy

In light of the data in Table 5, the regression analysis
conducted between the Health Care System Distrust
Scale and the Health Literacy Scale was found significant
(p<0.05). According to the table, 4.4% of the variance in
distrust of health care systems is explained by health lit-
eracy (R°=0,044). The Health Literacy Scale score increase
reflects individuals’ distrust of the health care systems
(B=-0.212). The increase in health literacy significantly
negatively affects the suspicion of health care systems.
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Discussion

The current study found that factors such as gender,
age, marital status, and educational status affect indi-
viduals’ health literacy levels. Health literacy levels of
women were found to be significantly higher than those
of men. When the literature is examined, various re-
search has been reached to support the current conclu-
sion (16,17,18,19,20). According to the study conducted
by Kamberi et al. in 2013 and the dissertation born by
Beyoglu in 2019, the health literacy level of male partic-
ipants was higher (21,22).

In the current research, participants’ age significantly af-
fected their health literacy levels. The level of those over 30
was lower than that of younger participants. The previous
studies also agree with this conclusion (16,21-23,24,25).

According to the findings, only the functional health liter-
acy of single participants was higher than that of married
participants, and there was no significance in other sub-
scales. The literature review showed that the health liter-
acy levels of married participants were higher than those
of single participants (14,22,26,27).

A significant positive relationship was found between the
participants’ educational status and health literacy levels.
When the literature was examined, it was seen that partic-
ipants with a higher academic standing also had higher
health literacy levels (14,17,23,24,28).

Although studies have concluded that as individuals’ fi-
nancial and social status increases, their health literacy
rates also increase (21,25,28,29), no such relationship has
been found in the current study.

When the data was examined, it was seen that whether in-
dividuals had chronic diseases did not affect their health
literacy levels, while some studies suggested the opposite
(22,27-29,30).

No significant relationship was found between individu-
als’ distrust of health care systems and their demograph-
ic characteristics. In previous studies, no association was
found between distrust of health care systems and gen-
der (31,32), and educational status and income level did
not affect distrust (32). However, there are studies indicat-
ing that the trust levels of participants increase as their
age increases (31-33).

Conclusion

High educational status and higher socioeconomic condi-
tions are among the determinants of high health literacy.
As health literacy level increases, trust in health care sys-
tems also increases. Individuals with high health literacy
have an active say in their health, and as their trust lev-
el increases, their treatment progresses, becomes more
accurate, and their recovery time shortens. To build trust
between the health service providers and consumers, ac-
tions should also be taken to improve their level of health
literacy.
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Depression Prevalence of Healthcare
Workers During the First Wave of the
COVID-19 Pandemic and Its Affecting
Variables: A Meta-Analysis

Emel Kaya' @) , Tugba Oztiirk Yildinm? @

'Cankini Karatekin University, Faculty of
Health Sciences, Nursing Management ABSTRACT

Department, Cankin, Turkey Purpose: This meta-analysis aimed to systematically review the affecting variables regarding the prevalence of
) Y y 9 garding
?stanbul Dogus University, Nursing depression in healthcare workers during the COVID-19 pandemic.

Department, Istanbul, Turkey Method: MedLine, PubMed, Web of Science (Wos), and GoogleScholar databases were searched until June 19, 2020. The
quality of studies included was evaluated with The Newcastle-Ottawa Scale. Data were analyzed using Comprehensive
Meta-Analysis Version 3.0. The pooled prevalence of depression was interpreted according to the random-effects model.
The heterogeneity of the studies was evaluated with Cochran’s Q test and I* statistics.

Results: A meta-analysis of depression prevalence in healthcare workers was carried out with 8 studies. Studies with
high-quality assessments were analyzed. In this study, which was conducted with a total of 9,841 healthcare workers,
the overall depression rate was 40.8% (95% confidence interval [Cl] 33.5-48.6; I>=96.48%). In the subgroup analysis to
determine the influencing variables, the rate of depression in female healthcare workers was 24.5% (95% Cl: 17.4-33.3)
and the rate of depression in male healthcare workers was 8.5% (95% ClI: 5.5-12.7). In addition, the depression rate was
43.6% (95% (l: 35.9-51.7) in studies conducted in China and 18.5% (95% Cl: 7.5—38.7) in a study conducted in Korea. No
statistically significant difference was found as a result of the subgroup analysis in terms of profession, the measurement
tool and the period of time (p>0.05).

Emel KAYA Conclusion: This meta-analysis provides evidence that 4 out of 10 healthcare workers experience depression during the
Tugba OZTURK VILDIRIM (OVID-19 pandemic, with country and gender as the most influencing variable, respectively.

Keywords: COVID-19, depression, healthcare workers, meta-analysis, prevalence

COVID-19 Pandemisinin Birinci Dalgasinda Saglik Cahisanlarinda Goriilen Depresyon Prevelansi ve Bu
Prevelansi Etkileyen Degiskenler: Bir Meta-Analiz

OZET

Amag: Bu meta-analiz, COVID-19 pandemisi sirasinda saglik calisanlarinda gériilen depresyon prevalansina iliskin
etkileyen degiskenleri sistematik olarak gozden gecirmeyi amacladi.

Yontem: Meta-analiz icin MedLine, PubMed, Web of Science (Wos) ve GoogleScholar veri tabanlaninda 19 Haziran
2020'ye kadar tarama yapildi. Dahil edilen calismalarin kalitesi The Newcastle-Ottawa Scale ile degerlendirildi.
Comprehensive Meta-analysis version 3.0 kullanilarak veriler analiz edildi. Genel depresyon orani rasgele etkiler modeline

ore yorumlandi. Calismalarin heterojenligi Cochran® ve [ istatistigi ile degerlendirildi.
Correspondence: Emel Kaya gore yorumlandi. Calismalarin heterojenligi Cochran’s Q test ve |* istatistigi ile degerlendirild

Cankin Karatekin University, Faculty of Health Bulgular: Saglik calisanlarinda gdriilen depresyon prevalansinin meta analizi 8 calisma ile gerceklestirildi. Yiiksek kalite
degerlendirilmesine sahip olan calismalar analiz edildi. Toplam 9,841 saglik calisani ile yapilan bu calismada genel

Stences, Nursing Management Department, depresyon orani %40.8 (%95 giiven araligi [GA] 33.5-48.6; 1’=%96.48) olarak bulundu. Etkileyen degiskenleri belirlemek

Cankan, Turkey icin yapilan alt grup analizinde kadin saglik calisanlarinda depresyon orani %24,5 (%95 GA: 17,4-33,3) ve erkek saglik
Phone: +903762131702 calisanlarinda depresyon orani %8,5 (%95 GA: 5,5-12,7) olarak belirlendi. Ayrica Cin'de yapilan alismalarda depresyon
E-mail: emelgur@karatekin.edu.tr orani %43.6 (%95 GA: 35.9-51.7), Kore'de yapilan bir calismada ise %18.5 (%95 GA: 7.5-38.7) depresyon orani

belirlendi. Yapilan alt grup analizi sonucunda meslek, dl¢iim araci ve zaman dilimi agisindan istatistiksel olarak anlamli
fark bulunmadi (p>0.05).

Sonug: Bu meta analiz COVID-19 pandemisinde her on saglik calisaninin dordiinde depresyon goriildiigiine ve en ¢ok
etkileyen degiskenin sirasiyla iilke ve cinsiyet olduguna kanit saglar.
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Depression Prevalence and Affecting Variables

COVID-19 pandemic have led to a global crisis. In

this process, where all systems were negatively af-
fected, the biggest load was on healthcare services and
healthcare workers (1). Healthcare workers had to deal
with many difficulties caused by the pandemic while
providing healthcare services to protect public health.
This situation has caused healthcare workers to experien-
ce mental health problems day by day (2,3). Thus, it has
become a focus of researchers as an important factor in
reducing the quality of healthcare services. One of the
most emphasized issues regarding the psychological ef-
fects of the COVID-19 pandemic on healthcare workers
was depression (4-10).The changing daily work and life
routines of healthcare workers, who are at high risk in the
COVID-19 pandemic, were effective in the emergence of
depression symptoms (11). First, due to the rapid increa-
se in the number of patients with COVID-19, resources in
healthcare institutions were insufficient. When the num-
ber of infected and dying patients increased, many nurses
could not be sent to their homes due to a lack of person-
nel. Many healthcare organizations have asked their emp-
loyee caring for COVID-19 patients to continue working
until they show symptoms of the disease to meet their
personnel needs (12). This situation created challenges in
ensuring the sustainability of qualified healthcare services
(1). In addition, adverse effects such as increased worklo-
ad, long working hours, physical fatigue, difficulty in using
personal protective equipment (PPE), and allergies rela-
ted to the use of PPE were commonly observed (13-17).
Healthcare workers had to make critical decisions on tes-
ting suspected COVID-19 patients and whether to isolate
the patient or employee in patient care units based on a
positive test result (18). At the same time, the daily lives of
healthcare workers were also deeply affected. Healthcare
workers had to be separated from their family members
for different periods of time to protect them. Staying at
home (or lodging, dormitory, hotel, etc.) or living between
work and home without socializing, and not being able to
meet their daily basic needs have increased their distance
from the world (4,11). In an environment of distance, with
the closure of educational institutions, the baby/childcare
has created a big problem for families with children (19).
Another issue was that healthcare workers were stigma-
tized or rejected by their neighbors while being decla-
red heroes for their work (19-21). Healthcare workers
faced challenges they had never experienced during the
COVID-19 pandemic compared to previous outbreaks
(18). All these were effective in the emergence of depres-
sion symptoms in healthcare workers (11).

The high morbidity and mortality caused by the

Studies have revealed the relationship of the prevalence
of depression in healthcare workers in the COVID-19 pan-
demic with variables such as age (3,10,21-23), gender
(3,4,28,29,13,16,21,22,24-27), marital status (21,29), pro-
fession (3,8,29), professional title level (29), the status of
being a frontline health employee (22,25), years of work-
ing (29), stigmatization (24), life-time psychiatric disor-
der (8,22), past medical history, drinking, exercise habit,
parent status, families or relatives with suspected or con-
firmed COVID-19 (29). Depression is an important mental
health problem for healthcare workers, and it is necessary
to measure this phenomenon to assess its magnitude. To
the best of our knowledge, there has been no systemat-
ic review of the variables affecting the prevalence of de-
pression in healthcare workers. This study was conducted
to systematically examine the prevalence of depression
and affecting variables in healthcare workers during the
COVID-19 pandemic.

METHODS

Research Strategy

In this study, “Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)” a protocol used
for systematic review and meta-analysis (30) was used.
Researches on depression in healthcare workers during
the pandemic, which were published before the date of
ethical approval on June 19, 2020, were included in the
study. Using the database of the library of their university,
one of the researchers identified the records of publica-
tions related to depression in healthcare workers during
the COVID-19 pandemic period in MedLine, PubMed, Web
of Science (Wos), and GoogleScholar. The keywords and
combinations of “Coronavirus” OR “COVID-19" OR “Sars-
Cov-2" AND “healthcare workers” OR “healthcare profes-
sions” OR “medical staff” AND “depression” OR “mental
health” OR “psychological effect” were used for scanning
(see Table S1). There was no language restriction.

Inclusion and Exclusion Criteria

Studies on depression in healthcare workers during the
pandemic were evaluated. Inclusion criteria were iden-
tified as 1) study design cross-sectional, case-control,
cohort 2) health care worker(s) only 3) depression (prev-
alence) rate given 4) references of 3 previously published
systematic reviews and meta-analysis studies that met the
criteria. The exclusion criteria were determined as 1) case
reports, comments, editorials, review articles, guideline,
qualitative, gray literature 2) studies written in a language
other than English and Turkish 3) studies with unavail-
able full text 4) other healthcare personnel working with

Acabadem Univ. Saghk Bilim. Derg. 2023; 14 (3): 477-487

478



Kaya Emel and Oztiirk Yildinm Tugba

healthcare workers (administrator, technician, etc.) as well
as non-healthcare workers (retired, student, etc.)

Quality Assessment

Twenty-one studies were coded in Excel independently
by two researchers using a standard form: prevalence of
a total number of participants, the rate of participation,
number of female-male participants, number of physi-
cians and nurses, number of married-unmarried employ-
ees, mean age, duration of the study, year of study, study
design, clinic, education level, title, position, country of
study, depression scale and depression scores of the par-
ticipants. Then, the Newcastle-Ottawa scale (NOS), which
is used for non-randomized studies to assessed the risk of
bias and the quality of the study, was used by the two re-
searchers independently. NOS was developed in 2009 by
Wells et al. as an easy and convenient tool to evaluate the
quality of non-randomized studies, including case-control
and cohort studies (31). NOS consists of 8 items and three
dimensions. One star is awarded for each item. Two stars
are given only for comparability (32). It is rated from zero
to nine stars. Seven to nine stars are rated as high quality,
five to six stars as medium quality, and four stars or be-
low as low quality (31). In our study, the research design
consists of cross-sectional studies and NOS was used for
quality evaluation of cross-sectional studies. The quality
assessment of the studies was carried out independently
by two researchers. Studies were analyzed using inter-rat-
er reliability: the kappa statistics.

Data Analysis

Statistical Package Program Comprehensive Meta-
Analysis Version 3 (CMA V.3) was used for meta-analysis
of the data. Cochran’s Q test and I-square (I°) statistics
were used to determine inter-study heterogeneity (33).
The magnitude of Cochran’s Q value was evaluated based
on the degrees of freedom (df) value in the chi-square ta-
ble and if Cochran’s Q>df, it can be said that the studies
forming the meta-analysis have a heterogeneous struc-
ture. A p-value of <0.10 was interpreted as significant het-
erogeneity (34,35). For the I? value, <30% indicates little
concern; 30% to 75% indicates moderate heterogeneity;
>75% indicates substantial heterogeneity (33).

Funnel plot, Egger’s regression intercept, and Begg and
Mazumdar rank correlation were used to determine the
publication bias (36).

Sensitivity analysis was evaluated by using fixed-effect
models and using the difference after subtracting the
study with the highest sampling and the study with the
lowest sampling.

Subgroup Analysis

To determine the source of heterogeneity, subgroup anal-
ysis was performed. As a subgroup analysis, the gender,
occupation, type of scale used in the study, and the coun-
try of the study were evaluated. In addition, since all of
the studies were conducted in 2020, the data collection
period was divided into two categories as before March
and after March (Table 1). In the variables of marital status,
education level, and position of the healthcare workers in
the table, the depression rate of the data included in this
subgroup could not be analyzed since it was not included
in the article itself. In addition, the age variable, which is
a continuous variable and planned as a meta-regression,
could not be analyzed because it was not included in a
sufficient number of studies. All results were evaluated
according to the random-effects model.

RESULTS

Search Results

The PRISMA flowchart shows the selection criteria for the
study (Figure 1). As a result of the first screening, a total
of 470 studies were reached. The full text and abstracts
of the records obtained were determined with the other
researcher. Sixty five duplication studies were determined
by individual researchers and then removed by consen-
sus. The remaining 405 studies were examined. The au-
thors were contacted for the unavailable full texts. Fifty
eight records were not suitable for analysis such as un-
available full texts, bulletins and comments were exclud-
ed. From the remaining 347 studies, 21 studies included
mainly due to they reported the outcome of depression
prevalence of healthcare workers. The quality of each in-
cluded study was assessed using the quality scale. Finally,
8 studies were included in the meta-analysis (Figure 1).

Methodological Quality Assessment

The quality assessment of 21 studies was evaluated with
NOS (see Table S2). Since all studies were cross-section-
al, the focus was on the dimensions of selection, compa-
rability, and outcome. For the quality evaluation made
by two independent researchers, analysis of inter-rater
agreement between researchers was performed (Cohen’s
k=0.704; p<0.001). It was observed that there was a good
level of compliance between researchers (37). As a result,
2 studies were found to be high quality, 6 studies were
found to be moderate quality, and 13 studies were found
to be low quality and at high risk of bias (<3 points). Thus,
Eight studies with high and moderate-quality scores were
included in the analysis (Table 1).
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Figure 1. PRISMA flowchart presenting the literature search process

Characteristics of Included Studies
Allstudiesincludedintheresearch were conductedin 2020
involving a total of 9,841 people. Table 1 presents informa-
tion on the variables included in the meta-analysis. In this
context, of the participants in the study, 7,191 are females
and 2,660 are males. Except for the study of Chen et al.,
4,637 are physicians and 5,099 are nurses (5). Seven stud-
ies (5,10,25,38-40) were conducted in China, and 1 study
(23) was conducted in the Republic of South Korea. While
5 studies used the Patient Health Questionnaire (PHQ-9)
(23,25,38-40) as a depression assessment scale, 3 studies
used the Self-rating Depression Scale (SDS) (5,10,41). The
research design of all studies was cross-sectional. Finally,
the data collection date of the studies conducted before
March was between January 29 - February 03, 2020 in J.
Lai et al study, between January 30 - February 07, 2020
in Wang et al study, between February 01-29, 2020 in the
study of J. Zhu et al., and between January-February 2020
in the study of Zhpu et al. The data collection dates of the
studies conducted after March were between April 6-10,
2020 in the Tian et als study and on April 10, 2020 in the
study of Yang et al.

Table 1. Features of included studies
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Depression Prevalence of Health Care Workers

The rate of depression in the 8 studies included in the
analysis was 18.5%-71.9%, and the overall effect size of
the depression rate was 40.8% (95% Cl 33.5-48.6) (Figure
2). The values of 1°=96.48, Q=199.03 and p=0.000 indicate
the heterogeneity of the study. The study was evaluated
according to the random-effects model.

Subgroup Analysis

When the depressionratein healthcare workersisanalyzed
by gender, the overall depression rate in male healthcare
workers was 8.5% (95% Cl: 5.5%-12.7%; p=0.000), and the
depression rate in female healthcare workers was 24.5%
(95 %Cl: 17.4%-33.3%; p=0.000), and the rate of depres-
sion was found to be higher in female healthcare workers
(Q,=15.541; df=1; p=0.000; see Table S3).

According to the results obtained from 6 studies in which
the depression rate of physicians and nurses was deter-
mined, the depression rate of physicians was 19.3% (95%
Cl: 13.2% - 27.3%; p=0.000), and the depression rate of
nurses was 24% (95% Cl: 16,7%-33.2%; p=0.000) and no
statistically significant difference was found in the effect
size (Q,=0.745; df=1; p=0.388; see Table S3).

Five of the 8 studies included to measure the rate of de-
pression in healthcare workers used PHQ-9 (23,25,38-40)
and 3 used SDS (5,10,41) measurement tool. According
to the results of the subgroup analysis, the PHQ-9 scale
was 45.5% (95% Cl: 35.8%-55.5%; p=0.376), the SDS scale
was 32.8% (95% Cl: 22.2%- 45.6%; p=0.009) and no statis-
tically significant difference was found in the effect size
(Q,=2,406; df=1; p=0.121; see Table S3).

Study name Statistics for each study

Event Lower Upper

rate  limit limit Z-Value p-Value Total
Chen Y., ZhouH.etal 0295 0216 0,389 -4,067 0,000 31/105
LaiJetal 0.504 0477 0,532 0310 0,756 634/1257
LvYetal 0370 0,359 07381 -21,659 0,000 2614/7071
Tian et al 0456 0422 0489 -2,577 0,010 385/845
Wang et al 0,252 0,183 0,336 -5238 0,000 31/123
Yang et al 0,185 0,108 0,298 -4646 0,000 12/65
Zhul., SunL. et al 0442 0369 0,519 -1476 0,140 73/165
Zhpu et al 0,719 0,654 0,776 6,121 0,000 151/210

0,408 0335 0486 -2,307 0,021

When the depression rate in healthcare workers is an-
alyzed by country, it was 43.6% (95% Cl: 35.9%-51.7%;
p=0.119) in China (5,10,25,38-41), 18.5% (95% Cl: 7.5%-
38.7%; p=0.005) in Korea (23), and the rate of depression
in China was determined to be higher (Q,=4.999; df=1;
p=0.025; see Table S3).

The period of time in which the studies were conduct-
ed was classified by the researchers as before March
(5,10,25,38,41) and after March (23,39). The depres-
sion rate before March was 48% (95% Cl: 32.8%-63.7%;
p=0.811), and the depression rate after March was 31.8%
(95% Cl: 15.5%-54.3%; p=0.109). According to these re-
sults, no statistically significant difference was found in
the effect size (Q,=1,403; df=1; p=0.236; see Table S3).

Publication Bias

Publication bias was analyzed with a funnel diagram
(Figure 3). It was observed that 8 studies included in the
study were not distributed symmetrically on the right and
left of the diagram and some studies were not included in
the slope line. In addition, studies with large sample sizes
were clustered at the top of the funnel and near the mean
effect size. However, the interpretation of the funnel dia-
gram is subjective and is not sufficient to assess publica-
tion bias. Therefore, it is necessary to evaluate the study
with other publication bias statistics. Other statistics used
to test publication bias are Egger’s regression intercept
and Begg and Mazumdar rank correlation. According to
the results of the analysis, we can say that there is no pub-
lication bias in the study (see Table S4). The results of the
meta-analysis were also found to be strong using the sen-
sitivity analysis (see Table S5).

Event rate and 95% CI

Relative
weight

L 3 11,45
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B 14,33
14,00

5 11,59
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Figure 2. Forest plot showing the prevalence of depression
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| Figure 3. Funnel plot of the studies

DISCUSSION

In this study, the rate of depression seen in healthcare
workers during the COVID-19 pandemic was found to be
40.8%. This depression rate is higher than the studies of
Sahebi et al (2021) (24.83%), Salari et al. (2020) (24%) and
Pappa et al. (2020) (%22.8), who are engaged in similar
meta-analysis studies (15,42,43). Among the studies in-
cluded in the meta-analysis, the highest rate of depres-
sion was in the study of Zhpu et al (2020) with 71.9% and
the lowest was reported in the study of Yang et al (2020)
with 18.5% (23,38). All eyes were turned to healthcare
professionals with the rapid impact of the COVID-19 pan-
demic in the world. The fact that healthcare workers in
the community are in the high-risk group who come into
contact with patients caused them to have mental health
problems that may have a negative impact on their daily
life and work life (28,40). Depression is the most common
mental illness in society. In a survey of 3904 participants
who had COVID-19 disease, it was determined that 52.4%
of the participants showed symptoms of major depres-
sion (51). COVID-19 has impacted psychiatric disorders,
and studies have shown an increase in the severity of
psychiatric symptoms through mechanisms common to
oxidative stress, inflammation, and neuroinflammation
(52). The World Health Organization (WHO) reported in
2001 that depression will take second place among the
global diseases by 2020 (44). In the WHO 2017 report, it
was announced that 322 million people in the world suf-
fer from depression, and almost half of these people are
those living in the highly populated South-East Asia and
Western Pacific region (45). Today, we see that the load
in the world is increasing due to depression and in oth-
er mental health diseases (46). In the meta-analysis study
of Lim et al. conducted with 1,112,573 adults covering 30
countries between 1994 and 2014, the pooled depression
rate was found to be 12.9% (47). In addition, in the first
study reporting the psychological symptoms of front-
line healthcare workers during the pandemic, the rate of

depression was found to be 12.7% (7). In later studies, it
has been reported that the depression rate is 50% and
above during the pandemic (6,20,22). The results of our
meta-analysis show that the mental health of healthcare
workers is greatly affected.

Subgroup analyzes were performed in the study. First,
the rate of depression was found to be higher in female
healthcare workers (24.5%). In the studies included in
the meta-analysis, the level of depression was higher in
females (10,25,40). Similar results were obtained in the
meta-analysis by Lim et al. (2018), in the WHO reports and
other studies (28,40,44-47). During this period, women'’s
long hours of work under difficult conditions, increased
workload, and fear of infecting their relatives, as well as
the responsibilities of being a woman (child care, home
care) may have caused them to experience depression.
Considering the subgroup analysis according to the coun-
try where the data was collected, another variable, the
depression rate in healthcare workers living in China was
found to be higher than the healthcare workers living in
Korea. The result of the analysis may have been affected
by the fact that only one country other than China was
included and the data obtained from Korea was the least
number of samples. However, meta-analysis results may
have been affected by the fact that China was the first
country to be exposed to the virus, and health workers
were experiencing depression due to lack of knowledge
about COVID-19, psychological unpreparedness, inability
to help patients, lack of family support, and fears of the
risk of death due to exposure to the disease (7,41). In the
analysis based on profession, there was no statistically
significant difference in the depression rate of physicians
and nurses. However, in the meta-analysis study by Pappa
etal. (2020), a higher rate of depression was found in nurs-
es, while Sahebi et al. (2021) found a higher rate of de-
pression in physicians in their meta-analysis study (15,42).
In general, the fact that nurses constitute the majority in
the health system and that they are directly and intensely
involved in patient care as the closest occupational group
to the patient shows that the depression levels are high-
er than the physicians (3,13,40,46,48,49). No statistically
significant difference was found in the subgroup analysis
based on the period of time. A similar result was found by
Pan et al. (2020) in the meta-analysis study (50). The fact
that this study was conducted with data obtained during
the high course of the pandemic may have rendered this
variable meaningless. Finally, there was no statistically
significant difference according to the depression assess-
ment scales, PHQ-9 and SDS. These results provide evi-
dence that the source of heterogeneity is not related to
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these variables. Although this study shows that the source
of heterogeneity is due to insufficient data, we can say
that the results are statistically significant with the sensi-
tivity analysis and the study is still robust.

Limitations

The most important limitation of our study is that, as
researchers, we aimed to conduct a meta-analysis with
more studies, while 8 studies were analyzed as a result
of quality evaluation. Including studies with high quality
evaluation in our study caused us to face a decrease in the
number of studies. This situation caused subgroup analy-
sis to be conducted with limited data and we were unable
to perform meta-regression analysis with the number of
existing studies. In addition, the lack of analysis results re-
garding the variables in the study (age, education level,
clinic, psychological assessments in self-report tools), also
limited our results. Finally, the data of our study to include
mostly Asian healthcare workers limited the generalizabil-
ity of the results.

CONCLUSION

These results clearly demonstrated the high prevalence
of depression among the 9,841 healthcare workers car-
ing for patients with COVID-19. It is necessary to provide
psychological support to healthcare workers who are
struggling with the pandemic. In addition, these results
require policymakers and healthcare authorities to devel-
op contingency plans to support the psychological health
of healthcare workers.

DECLARATIONS

Funding
The authors declared that this study has received no fi-
nancial support.

Conflict of Interests
The authors have no conflicts of interest to declare.

Ethical Approval
istanbul Yeni Yiizyil University Ethics Committee (Approval
number: 2020/07-485)

The Turkish Ministry of Health (Approval number:
2020-06-14T01_28_22).

Availability of Data and Material
All data and material are available on request from the
authors.

Author Contributions

Study conception and design: All authors; Data collection:
All authors; Data analysis and interpretation: EK; Drafting
of the article: All authors; Critical revision of the article: All
authors.

REFERENCES

1. LaiJ,MaS,Wang, Cai Z, Hu J, Wei N, Wu J, Du H, Chen T, Li R, Tan
H, Kang L, Yao L, Huang M, Wang H, Wang G, Liu Z, Hu S. Factors
associated with mental health outcomes among health care workers
exposed to coronavirus disease 2019. JAMA Netw Open 2020; 3.
[PMID: 32202646 DOI: 10.1001/jamanetworkopen.2020.3976]

2. FernandezR, Lord H, Halcomb E, Moxham L, Middleton R, Alananzeh
|, Ellwood L. Implications for COVID-19: A systematic review of
nurses’ experiences of working in acute care hospital settings during
a respiratory pandemic. Int J Nurs Stud 2020; 111. [PMID: 32919358
DOI: 10.1016/j.ijnurstu.2020.103637]

3. Guo J, of Authors O, Liao L, Wang B, Li X, Guo L, Tong Z, Guan Q,
Zhou M, Wu Y, Zhang J. The Lancet Psychiatry Psychological effects
of COVID-19 on hospital staff: a national cross-sectional survey of
China mainland.

4. Chen B, Li Q Zhang H, Zhu J, Wu Y, Xiong J, Li F, Wang H, Chen Z.
The psychological impact of COVID-19 outbreak on medical staff
and the general public. (e-pub ahead of print 2020; doi:10.21203/
rs.3.rs-21213/v1).

5. Chen Y, Zhou H, Zhou Y, Zhou F. Prevalence of self-reported
depression and anxiety among pediatric medical staff members
during the COVID-19 outbreak in Guiyang, China. Psychiatry Res.
2020; 288. DOI:10.1016/j.psychres.2020.113005

6. Chew NWS, Lee GKH, Tan BYQ, Jing M, Goh Y, Ngiam NJH, Yeo LLL,
Ahmad A, Ahmed Khan F, Napolean Shanmugam G, Sharma AK,
Komalkumar RN, Meenakshi P V., Shah K, Patel B, Chan BPL, Sunny
S, Chandra B, Ong JJY, Paliwal PR, Wong LYH, Sagayanathan R, Chen
JT, Ying Ng AY, Teoh HL, Tsivgoulis G, Ho CS, Ho RC, Sharma VK. A
multinational, multicentre study on the psychological outcomes
and associated physical symptoms amongst healthcare workers
during COVID-19 outbreak. Brain Behav Immun 2020; 88: 559-565.
[PMID: 32330593 DOI: 10.1016/j.bbi.2020.04.049]

7. DulJ,DongL,WangT,YuanC, FuR, ZhangL, Liu B, Zhang M, YinY, Qin
J, Bouey J, Zhao M, Li X. Psychological symptoms among frontline
healthcare workers during COVID-19 outbreak in Wuhan. Gen. Hosp.
Psychiatry. 2020; 67: 144-145.

8. Johnson SU, Ebrahimi OV, Hoffart A. Level and Predictors of PTSD
Symptoms Among Health Workers and Public Service Providers
During the COVID-19. (e-pub ahead of print 2020; doi:10.31234/0sf.
io/w8c6p).

9. XuJ, Xu Q hui, Wang C ming, Wang J. Psychological status of surgical
staff during the COVID-19 outbreak. Psychiatry Res. 2020; 288.
DOI:10.1016/j.psychres.2020.112955

10. ZhuJ, SunL, Zhang L, Wang H, Fan A, Yang B, Li W, Xiao S. Prevalence
and Influencing Factors of Anxiety and Depression Symptoms in the
First-Line Medical Staff Fighting Against COVID-19 in Gansu. Front
Psychiatry 2020; 11. [DOI: 10.3389/fpsyt.2020.00386]

11. Amin S. The psychology of coronavirus fear: Are healthcare
professionals suffering from corona-phobia? Int J Healthc Manag
2020; : 249-256. [DOI: 10.1080/20479700.2020.1765119]

12. Baumgaertner E, Karlamangla S. Doctors and nurses brace
for coronavirus onslaught: ‘What happens if | end up on
a ventilator? Los Angeles Times. 2020. Available from:
https://www.latimes.com/california/story/2020-03-20/
coronavirus-doctors-nurses-fears-ventilator-icu-emergency

Aabadem Univ. Saglik Bilim. Derg. 2023; 14 (3): 477-487

483



Depression Prevalence and Affecting Variables

13.

20.

21.

22.

23.

24.

25.

26.

27.

Liu Z, Han B, Jiang R, Huang Y, Ma C, Wen J, Zhang T, Wang Y, Chen H,
Ma Y. Mental health status of doctors and nurses during COVID-19
epidemic in China.

. Mo Y, Deng L, Zhang L, Lang Q, Liao C, Wang N, Qin M, Huang H.

Work stress among Chinese nurses to support Wuhan in fighting
against COVID-19 epidemic. J Nurs Manag 2020; 28: 1002-1009.
[PMID: 32255222 DOI: 10.1111/jonm.13014]

. Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E,

Katsaounou P. Prevalence of depression, anxiety, and insomnia
among healthcare workers during the COVID-19 pandemic: A
systematic review and meta-analysis. Brain Behav Immun 2020; 88:
901-907. [PMID: 32437915 DOI: 10.1016/j.bbi.2020.05.026]

. Zhang SX, Liu J, Jahanshahi AA, Nawaser K, Li J, Alimoradi H. When

the storm is the strongest: Healthcare staff’s health conditions and
job satisfaction and their associated predictors during the epidemic
peak of COVID-19. Brain Behav Immun (e-pub ahead of print 2020;
doi:10.1101/2020.04.27.20082149).

. Muller M. Nursing service management standards. Health SA

Gesondheid 2000; 5(4), 3-18. Retrieved September 10,2020, from
https://doi.org/10.4102/hsag.v5i4.40

. Tsamakis K, Rizos E, Manolis A, Chaidou S, Kympouropoulos S,

Spartalis E, Spandidos D, Tsiptsios D, Triantafyllis A. COVID-19
pandemic and its impact on mental health of healthcare
professionals. Exp Ther Med (e-pub ahead of print 7 April 2020;
doi:10.3892/etm.2020.8646).

. Alan H, Eskin Bacaksiz F, Tiryaki Sen H, Taskiran Eskici G, Gumus E,

Harmanci Seren AK.“I'm a hero, but...”: An evaluation of depression,
anxiety, and stress levels of frontline healthcare professionals during
COVID-19 pandemic in Turkey. Perspect Psychiatr Care (e-pub ahead
of print 2020; doi:10.1111/ppc.12666).

Choudhury T, Debski M, Wiper A, Abdelrahman A, Wild S, Chalil
S, More R, Goode G, Patel B, Abdelaziz HK. COVID-19 Pandemic:
Looking after the Mental Health of Our Healthcare Workers. J. Occup.
Environ. Med. 2020; 62: e373-e376.

Khanna RC, Honavar SG, Metla AL, Bhattacharya A, Maulik PK.
Psychological impact of COVID-19 on ophthalmologists-in-training
and practising ophthalmologists in India. Indian J Ophthalmol 2020;
68:994-998. [PMID: 32461412 DOI: 10.4103/ijo.lJO_1458_20]

Elbay RY, Kurtulmus A, Arpacioglu S, Karadere E. Depression,
anxiety, stress levels of physicians and associated factors in Covid-19
pandemics. Psychiatry Res 2020; 290. [PMID: 32497969 DOI:
10.1016/j.psychres.2020.113130]

Yang S, Kwak SG, Ko EJ, Chang MC. The mental health burden of the
covid-19 pandemic on physical therapists. Int J Environ Res Public
Health 2020; 17. [PMID: 32466164 DOI: 10.3390/ijerph17103723]

Huarcaya-Victoria J, Podestd A, David Huarcaya-Victoria J.
Factors associated with distress among medical staff of a general
hospitalduring the initial phase of the COVID-19 pandemic in Peru.
(e-pub ahead of print doi:10.13140/RG.2.2.26554.34241).

LaiJ,MaS,WangY,CaiZ,HuJ,WeiN,WuJ,DuH, ChenT,LiR, TanH,Kang
L, Yao L, Huang M, Wang H, Wang G, Liu Z, Hu S. Factors Associated
With Mental Health Outcomes Among Health Care Workers Exposed
to Coronavirus Disease 2019. JAMA Netw open 2020; 3: e203976.
[PMID: 32202646 DOI: 10.1001/jamanetworkopen.2020.3976]

Rossi R, Socci V, Pacitti F, Di Lorenzo G, Di Marco A, Siracusano A,
Rossi A. Mental Health Outcomes among Frontline and Second-
Line Health Care Workers during the Coronavirus Disease 2019
(COVID-19) Pandemic in Italy. JAMA Netw Open 2020; 3. [PMID:
32463467 DOI: 10.1001/jamanetworkopen.2020.10185]

Salman M, Raza MH, Ul Mustafa Z, Khan TM, Asif N, Tahir H, Shehzadi
N, Hussain K. The psychological effects of COVID-19 on frontline
healthcare workers and how they are coping: a web-based, cross-
sectional study from Pakistan. (e-pub ahead of print 2020; doi:10.11
01/2020.06.03.20119867).

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Vahedian-Azimi A, Moayed MS, Rahimibashar F, Shojaei S, Ashtari S,
Pourhoseingholi MA. Comparison of the severity of psychological
distress among four groups of an Iranian population regarding
COVID-19 pandemic. BMC Psychiatry 2020; 20. [PMID: 32770975
DOI: 10.1186/512888-020-02804-9]

Zhu Z, Xu S, Wang H, Liu Z, Wu J, Li G, Miao J, Zhang C, Yang Y,
Sun W, Zhu S, Fan Y, Chen Y, Hu J, Liu J, Wang W. COVID-19 in
Wuhan: Sociodemographic characteristics and hospital support
measures associated with the immediate psychological impact on
healthcare workers. EClinicalMedicine 2020; 24. [DOI: 10.1016/j.
eclinm.2020.100443]

Mobher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Preferred
reporting items for systematic reviews and meta-analyses: the
PRISMA statement. PLoS Med. 2009 Jul 21;6(7):e1000097. doi:
10.1371/journal.pmed.1000097. Epub 2009 Jul 21. PMID: 19621072;
PMCID: PMC2707599.

Wells G, Shea B, O'Connell D, Peterson J, Welch V, Losos M, Tugwell
P. The Newcastle-Ottawa Scale (NOS) for assessing the quality of
nonrandomised studies in meta-analyses. 2009. Retrieved July 20
,2020, from http://www.ohri.ca/programs/clinical_epidemiology/
oxford.asp.

Stang A. Critical evaluation of the Newcastle-Ottawa scale for
the assessment of the quality of nonrandomized studies in meta-
analyses. Eur J Epidemiol. 2010 Sep;25(9):603-5. doi: 10.1007/
s10654-010-9491-z. Epub 2010 Jul 22. PMID: 20652370.

Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring
inconsistency in meta-analyses. BMJ. 2003 Sep 6;327(7414):557-
60. doi: 10.1136/bmj.327.7414.557. PMID: 12958120; PMCID:
PMC192859.

Basu A. How to conduct a metaanalysis: A basic tutorial. Peer).
2017;5:2978v1. doi: 10.7287/peerj.preprints.2978v1.

Huedo-Medina TB, Sanchez-Meca J, Marin-Martinez F, Botella J.
Assessing heterogeneity in meta-analysis: Q statistic or 12 index?
Psychol Methods. 2006 Jun;11(2):193-206. doi: 10.1037/1082-
989X.11.2.193. PMID: 16784338

Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-
analysis detected by a simple, graphical test. BMJ. 1997 Sep
13;315(7109):629-34.  doi:  10.1136/bmj.315.7109.629. PMID:
9310563; PMCID: PMC2127453.

Alpar R. Spor, saglk ve egitim bilimlerinden érneklerle uygulamali
istatistik ve gecerlik - glvenirlik. Ankara, Tirkiye: Detay
Yayincilik;2014 (In Turkish).

Zhpu P, Du N, OuYang Y. Investigation on the Mental Health of
Healthcare Workers for Aid in Hu Bei Province During the Outbreak
of Covid-19 Based on the Network Survey. (e-pub ahead of print
2020; doi:10.21203/rs.3.rs-34118/v1).

Tian T, Meng F, Pan W, Zhang S, Cheung T, Ng CH, Li XH, Xiang YT.
Mental health burden of frontline health professionals treating
imported patients with COVID-19 in China during the pandemic.
Psychol. Med. 2022; 52: 398-399.

LvY, Yao H, Xi YY, Zhang Z, Zhang Y, Chen J, Li J, Li J, Wang XX, Luo
H. The Lancet Psychiatry Social support protects Chinese medical
staff from suffering psychological symptoms in COVID-19 defense.
Available from: https://ssrn.com/abstract=3559617

Wang S, Xie L, Xu Y, Yu S, Yao B, Xiang D. Sleep disturbances among
medical workers during the outbreak of COVID-2019. Occup Med
(Chic 1ll) 2020; 70: 364-369. [PMID: 32372077 DOI: 10.1093/occmed/
kgaa074]

Sahebi A, Nejati-Zarnaqgi B, Moayedi S, Yousefi K, Torres M, Golitaleb
M. The prevalence of anxiety and depression among healthcare
workers during the COVID-19 pandemic: An umbrella review of
meta-analyses. Prog Neuro-Psychopharmacology Biol Psychiatry
2021; 107. [PMID: 33476692 DOI: 10.1016/j.pnpbp.2021.110247]

Acabadem Univ. Saghk Bilim. Derg. 2023; 14 (3): 477-487

484



Kaya Emel and Oztiirk Yildinm Tugba

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Salari N, Khazaie H, Hosseinian-Far A, Khaledi-Paveh B, Kazeminia
M, Mohammadi M, Shohaimi S, Daneshkhah A, Eskandari S. The
prevalence of stress, anxiety and depression within front-line
healthcare workers caring for COVID-19 patients: a systematic
review and meta-regression. Hum Resour Health. 2020 Dec
17;18(1):100. doi: 10.1186/512960-020-00544-1. PMID: 33334335;
PMCID: PMC7745176.

World Health Organization. The World health report : 2001 : Mental
health : new understanding, new hope. World Health Organization,
2001. Retrieved August 5, 2020, from https://apps.who.int/iris/
handle/10665/42390

World Health Organization. Depression and other common mental
disorders: Global health estimates. World Health Organization,
2017. Retrieved August 5, 2020, from https://apps.who.int/iris/
handle/10665/254610.

World  Health  Organization  Depression. World  Health
Organization,2020. Retrieved August 5, 2020, from https://www.
who.int/news-room/fact-sheets/detail/depression

Lim GY, Tam WW, Lu Y, Ho CS, Zhang MW, Ho RC. Prevalence of
Depression in the Community from 30 Countries between 1994 and
2014 /692/699/476/1414 /692/499 article. Sci Rep 2018; 8. [PMID:
29434331 DOI: 10.1038/541598-018-21243-x]

Garcia-Fernandez L, Romero-Ferreiro V, Lopez-Roldan PD, Padilla
S, Calero-Sierra |, Monzé-Garcia M, Pérez-Martin J, Rodriguez-
Jimenez R. Mental health impact of COVID-19 pandemic on
Spanish healthcare workers. Psychol. Med. 2020. DOI:10.1017/
$0033291720002019

Song X, Fu W, Liu X, Luo Z, Wang R, Zhou N, Yan S, Lv C. Mental
health status of medical staff in emergency departments during the
Coronavirus disease 2019 epidemic in China. Brain Behav Immun
2020; 88: 60-65. [PMID: 32512134 DOI: 10.1016/j.bbi.2020.06.002]

Pan R, Zhang L, Pan J. The Anxiety Status of Chinese Medical Workers
During the Epidemic of COVID-19: A Meta-Analysis. Psychiatry
Investig. 2020 May;17(5):475-480. doi: 10.30773/pi.2020.0127. Epub
2020 May 15. PMID: 32403209; PMCID: PMC7265026.

Perlis RH, Ognyanova K, Santillana M, et al. Association of
Acute Symptoms of COVID-19 and Symptoms of Depression
in Adults. JAMA Netw Open. 2021;4(3):e213223. doi:10.1001/
jamanetworkopen.2021.3223.

Mingoti MED, Bertollo AG, Simdes JLB, Francisco GR, Bagatini MD,
Ignéacio ZM. COVID-19, Oxidative Stress, and Neuroinflammation
in the Depression Route. J Mol Neurosci. 2022 Jun;72(6):1166-
1181. doi: 10.1007/512031-022-02004-y. Epub 2022 Mar 23. PMID:
35322375; PMCID: PMC8942178.

Supplementary Tables

Table S1. Search Strategy

Database

Google Scholar ((COVID-19) OR (COVID) OR (Coronavirus) OR (Sars-
Medline Cov-2) OR (Sars cov 2)) AND ((healthcare workers)
PubMed OR (health care workers) OR (medical staff) OR

WoS (medical workers) OR (nurs*) OR (physician) OR

(doctor)) AND ((psychological effect) OR (mental

health) OR (depression))
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Table S2. The Quality Scores of The Studies

NOS

Selection Comparability Outcome

1 2 3 4 1 1 2 3 Total
**Chen Y., Zhou H. et al cross-sectional studies  * * % > » *b 6
Choudhury et al cross-sectional studies  *b * * ¥ *b 4
Du]. etal cross-sectional studies * ¥ 2
Elbay et al cross-sectional studies * * 2
Garcia-Fernandez et al cross-sectional studies * b 2
Guo . etal cross-sectional studies * ¥ 2
Huarcaya-Victoria and Podestd cross-sectional studies * ¥ 2
Khanna et al cross-sectional studies * * 2
**Lai J.et al cross-sectional studies  * x ¥ ¥ * *b 6
Liu Z., Han B. et al cross-sectional studies * # 2
**Lv Y.et al cross-sectional studies  * & - & * *b 6
Rossi et al cross-sectional studies * * * 3
Salman et al cross-sectional studies ¥ ¥ 2
Song et al cross-sectional studies * ¥ 2
**Tian et al cross-sectional studies  * = & = & > *b 7
**Wang et al cross-sectional studies  *b &+ * & *b 5
**ang et al cross-sectional studies  * x x ¥ ¥ * *b 7
Zhang, Alimoradi et al cross-sectional studies * # 2
Zhang, Hou et al cross-sectional studies * * * 3
**Zhu ., Sun L. et al cross-sectional studies  * b * & * *b 6
**Zhpu et al cross-sectional studies  * x X 3 * *b 6

** studies included in meta-analysis
Table S3. Subgroup analysis
Subgroup Numberof  Eventrate %95 CI P
z Qe df P
studies

Gender
Female 4 0.245 0.174-0.333 -5.130 0.000
Male 4 0.085 0.055-0.127 -10.306 0.000 15,541 1 0.000
Total 8 0.148 0.048-0.373 -2.789 0.005
Profession
Doctor 3 0.193 0.132-0.273 -6.195 0.000
Nurse 3 0.240 0.167-0.332 -4.988 0.000 0.745 1 0.388
Total 6 0.215 0.166-0.275 -7.906 0.000
Type of scale
PHQ-9 5 0.455 0.358-0.6555 -0.885 0.376
SDS 3 0.328 0.222-0.456 -2.596 0.009 2,406 1 0.121
Total 8 0.397 0.282-0.525 -1.576 0.115
Country
China 7 0.436 0.359-0.517 -1.557 0.119
South Korea 1 0.185 0.075-0.387 -2.836 0.005 4.999 g 0.025
Total 8 0.316 0.124-0.603 -1.273 0.203
Period of time
Before March 4 0.480 0.328-0.637 -0.239 0.811
After March 2 0.318 0.155-0.543 -1.602 0.109 1.403 1 0.236
Total 6 0.418 0.273-0.578 -1.006 0.314

Note: weights are from random effects analysis
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Table S4. Publication Bias

Begg's test Egger’s test
Outcome Tau z-value 1 tailed p-value 2 tailed p- intercepet t-value 1 tailed p-value 2 tailed p-value
value
-0.25 0.87 0.19 0.39 1.77 0.61 0.28 0.56

Table S5. Depression prevalence of health care workers in sensitivity analyses

ES [95 %] Q P Iz
Using fixed-effect models 0.40[0.39-0.41] 199.034 0.000 96,483
*excluding the largest trial (Lv Y.et al) 0.41[0.32-0.51] 106.483 0.000 94.365
*excluding the lowest trial(Yang et al) 0.44 [0.36-0.52] 187.601 0.000 96.802

*random effects model
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