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The Relationship Between Metabolic Syndrome and
Urogenital Health Markers: A Cross-Sectional Study

Feyza Sonmez Topcu'©=x, Gokhun Ozmerdiven?®=x, Hiiseyin Cihan Demirel’®==

!Department of Radiology, Istanbul Aydin University, Medicalpark Florya Hospital, Istanbul, Tiirkiye; *Department of Urology, Istinye
University, Liv Hospital, Istanbul, Tiirkiye; *Department of Urology, Istanbul Aydin University, Medicalpark Florya Hospital, Istanbul,
Tiirkiye

Abstract:

Objective: Metabolic syndrome (MetS) is a cluster of metabolic abnormalities that increases cardiovascular
risk and may adversely affect urogenital function, particularly erectile and prostate-related parameters. To
evaluate the association between MetS and urogenital health markers, including erectile function, lower urinary
tract symptoms, prostate volume, and internal iliac artery resistive index (RI).
Methods: This cross-sectional study included 110 adult men without known cardiovascular, endocrine,
oncological, or urological diseases evaluated at a hospital check-up clinic. Participants were grouped according
to the presence of MetS. Erectile function (International Index of Erectile Function-5 [IIEF-5]), lower urinary
tract symptoms (International Prostate Symptom Score [IPSS]), prostate volume, and internal iliac artery RI
were assessed. Group comparisons were performed using non-parametric tests and the chi-square test, as
appropriate.
Results: Participants with MetS had significantly lower IIEF-5 scores and a higher prevalence of erectile
dysfunction compared with MetS and without MetS (P=0.042). Although IPSS scores and prostate volume
tended to be higher in the MetS group, these differences were not statistically significant (P>0.05). No
significant differences were observed in internal iliac artery RI values between groups (P>0.05).
Conclusion: MetS is significantly associated with erectile dysfunction and may contribute to impaired
urogenital health. Internal iliac artery RI alone does not appear to be a sensitive early marker of urogenital
vascular impairment.
Keywords: Metabolic Syndrome, Erectile Dysfunction, Prostate Volume, Internal Iliac Artery, International
Prostate Symptom Score, International Index of Erectile Function-5

etabolic syndrome (MetS) is a multifactorial resistance/hyperglycemia, dyslipidemia and
Mdisorder characterized by chronic hypertension [2]. The effects of these metabolic

inflammation and insulin resistance. It is
closely associated with major causes of morbidity and
mortality, including cardiovascular diseases, type 2
diabetes, and various cancers [1]. The core
components of MetS are abdominal obesity, insulin

disorders on male health, particularly their relationship
with the urogenital system, have become a growing
focus of research in recent years.

The pathophysiological connections among
benign prostatic hyperplasia, lower urinary tract
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Metabolic Syndrome and Urogenital Health Markers

symptoms, erectile dysfunction (ED), and MetS are
becoming increasingly clear. There is strong evidence
that MS contributes to erectile dysfunction via
endothelial dysfunction, chronic inflammation, and
hormonal imbalances [3, 4]. Similarly, it has been
suggested that insulin resistance and hyperinsulinemia
may trigger the development of benign prostatic
hyperplasia by promoting the proliferation of prostate
cells [5].

This study aimed to evaluate the relationship
between metabolic syndrome and urogenital health
markers in healthy men using a multidimensional
approach. Clinical symptom scores (International
Prostate Symptom Score [IPSS] and International
Index of Erectile Function-5 [IIEF-5]), prostate
volume, and vascular status assessed by the internal
iliac artery resistive index were evaluated in
combination. The internal iliac artery resistive index
was further examined to explore its potential role as a
non-invasive indicator of pelvic vascular status in
relation to urogenital health.

METHODS
Study Design and Population

This study was designed as a cross-sectional
observational study conducted in adult male
individuals presenting to a hospital check-up clinic.
Data were collected at a single time point. Between
January 2025 and May 2025, a total of 147 individuals
were initially screened. Exclusion criteria included a
history of diabetes mellitus, cardiovascular disease,
chronic kidney disease, known prostate disease,
oncological disease, prior pelvic surgery, or current
use of medications affecting sexual or urinary
function. After applying these criteria, 110 adult men
were enrolled in the study. All participants provided
written informed consent, and the study protocol was
approved by the local Clinical Research Ethics
Committee (Approval No: 137/2025) in accordance
with the Declaration of Helsinki. A flowchart
illustrating patient screening, exclusions, and final
inclusion is presented in Figure 1.

Clinical and Laboratory Assessment

Demographic characteristics, including age, body

mass index (BMI), and smoking status, were recorded
for all participants. Blood samples were collected in
the morning after an overnight fast to measure fasting
blood glucose (FBG), glycosylated hemoglobin
(HbATIc), high-density lipoprotein (HDL) cholesterol,
triglycerides (TG), and total prostate-specific antigen
(PSA).

Definition of Metabolic Syndrome

MetS was defined according to commonly used
criteria derived from the American Diabetes
Association (ADA) and the International Diabetes
Federation (IDF). Participants were classified as
having metabolic syndrome if at least two of the
following criteria were present: low HDL cholesterol
(<40 mg/dL), elevated TG (=150 mg/dL), FBG >100
mg/dL, and/or HbAlc >5.7%.

Radiological Assessment

Prostate volume was measured by an experienced
radiologist using transabdominal ultrasonography. A
prostate volume greater than 25 mL was considered
increased. Pelvic vascular evaluation was performed
using color Doppler Ultrasound. The RI was measured
bilaterally from the internal iliac arteries and
calculated as RI = (Peak systolic velocity [PSV] —end
diastolic velocity [EDV]) / PSV. The internal iliac
artery was selected as a proximal pelvic vascular
marker due to its contribution to both prostatic and
penile arterial supply.

Symptom and Functional Assessment

Lower urinary tract symptoms were assessed
using the IPSS, categorized as mild (0-7), moderate
(8-19), or severe (20-35). Erectile function was
evaluated using the five-item IIEF-5, and erectile
dysfunction severity was categorized as normal, mild,
mild-to-moderate, moderate, or severe according to
established cut-off values.

Statistical Analysis

Statistical analyses were performed using SPSS
version 25.0 (IBM Corp., Armonk, NY, USA).
Normality of continuous variables was assessed using
the Kolmogorov-Smirnov test. Continuous variables
with normal distribution are presented as mean +
standard deviation, whereas non-normally distributed

508

The European Research Journal | Volume 12 | Issue 5 | May 2026



Eur Res J. 2026;12(5):507-514

Sénmez Topcu et al

Flowchart of participant selection and study inclusion

1.Screening:

Assessed for eligibility (n = 147)
Adult male individuals presenting to
the hospital check-up clinic

/

Included in the final analysis (n = 110)

3. Inclusion:

Routine written consent and blood
tests

I r

2. Exclusion:

Did not meet inclusion criteria (n = 37)
History of cardiovascular disease
« Diabetes mellitus

« Known urological or prostate
disease, known history of cancer

« Chronic kidney disease
« Previous pelvic surgery

« Use of medications affecting
sexual or urinary function

N

4. Allocation:

Allocated according to metabolic syndrome status

g

Metabolic syndrome group (n = 50)

« Erectile function assessment
(IIEF-5)

« Lower urinary tract symptoms
(IPSS)

« Prostate volume measurement

« Internal iliac artery Rl
measurement

N\

Non-metabolic syndrome group (n =
60)

« Erectile function assessment (IIEF-
5)

« Lower urinary tract symptoms
(IPSS)

« Prostate volume measurement

« Internal iliac artery RI
measurement

FIGURE 1. Flowchart of participant selection and study inclusion.

variables are expressed as median and interquartile
range. Comparisons between the metabolic syndrome
and non-metabolic syndrome groups were performed
using the Student’s t-test for normally distributed
continuous variables and the Mann-Whitney U test for
non-normally distributed continuous variables.
Categorical variables were compared using the chi-
square (y?) test. A two-sided P-value <0.05 was
considered statistically significant. A post-hoc power
analysis was conducted based on the observed
difference in IIEF-5 scores between groups. With a
total sample size of 110 participants and a two-sided
alpha level of 0.05, the study achieved a statistical
power of greater than 80% to detect a medium effect
size, which indicates that the study was adequately
powered for the primary outcome related to erectile
function, while non-significant findings for other
parameters should be interpreted with caution.

RESULTS

Data from a total of 110 participants were analyzed.
The mean age of the study population was 45.8 years,
with a median age of 44 years. MetS was identified in
50 individuals (45.5%), while 60 participants (54.5%)
did not meet the diagnostic criteria. Baseline
demographic and clinical characteristics are
summarized in Table 1. The MetS and non-MetS
groups were comparable with respect to age and
smoking status, whereas significant differences were
observed in metabolic parameters and BMI.

Based on IIEF-5 scores, erectile dysfunction was
significantly more prevalent among individuals with
MetS (P=0.042). In particular, the proportions of mild-
to-moderate and moderate erectile dysfunction were
higher in the MetS group, whereas the non-MetS
group demonstrated a higher prevalence of normal

The European Research Journal | Volume 12
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TABLE 1. Baseline Demographic and Clinical Characteristics of the Study Population

Variable Metabolic syndrome Non-Metabolic syndrome P-value
(n=50) (n=60)

Age (years) 46.3+£8.2 45.4£7.9 0.512
Body mass index (kg/m?) 29.1+3.4 25.6+2.9 <0.001
Smoking status, n (%) 0.684
Current smoker 18 (36.0) 20 (33.3)

Non-smoker 32 (64.0) 40 (66.7)

Fasting blood glucose (mg/dL) 112 (104-126) 92 (86-98) <0.001
HbA1lc (%) 5.9 (5.7-6.3) 5.3(5.1-5.5) <0.001
HDL cholesterol (mg/dL) 38 (34-41) 47 (44-52) <0.001
Triglycerides (mg/dL) 178 (156-214) 118 (96-134) <0.001
Total PSA (ng/mL) 0.86 (0.52—1.21) 0.81 (0.49-1.17) 0.614

Data are shown as mean + standard deviation or median (interquartile range) or n (%) where appropriate. HbAlc,
glycated hemoglobin; HDL, high-density lipoprotein; PSA, prostate-specific antigen.

Statistically significant P-values are shown in bold.

erectile function (Figure 2).

Regarding IPSS categories, severe lower urinary
tract symptoms were more frequently observed in the
MetS group; however, this difference did not reach
statistical significance (P=0.100). Similarly, increased
prostate volume- including severe enlargement in five

cases (n=5)- was more common in MetS group,
although this finding also failed to achieve statistical
significance (P=0.061) (Figure 3).

No statistically significant differences were
detected in internal iliac artery resistive index (RI)
values between the groups. Median RI values for both

40+
w
g 30
2 mm Metabolic Syndrome (+)
% Metabolic Syndrome (-)
3 201
£
3
=

10|

0
Low Moderate High
IPSS Score

FIGURE 2. International Index of Erectile Function-5 questions (IIEF-5) scores for patients with and without metabolic syndrome.
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mm Metabolic Syndrome (+)
[ Metabolic Syndrome (-)
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¥
&é

IIEF-5 Score

FIGURE 3. International Prostate Symptom Score (IPSS) for patients with and without metabolic syndrome.

the right and left internal iliac arteries were 1.00 in
both groups (P=0.479 for right RI and P=0.749 for left
RI) (Figures 4 and 5).

DISCUSSION

This study examined the association between MetS
and several urogenital health parameters, including
erectile function, lower urinary tract symptoms,
prostate volume, and pelvic vascular indices. The

0.9r

0.8

T
LI

Right RI
&

0.7f

0.6

0.5F

principal finding was a significant association between
MetS and erectile dysfunction, reflected by lower
IIEF-5 scores among individuals with MetS. This
result 1is consistent with previous studies
demonstrating that MetS contributes to erectile
dysfunction through endothelial dysfunction, chronic
inflammation, and metabolic and vascular impairment
[4, 6].

Endothelial dysfunction plays a central role in the
pathophysiology of erectile dysfunction and is closely
associated with insulin resistance and dyslipidemia [6-

- * * > @

Metabolic Syndrome (+)

Metabolic Syndrome (-)

FIGURE 4. Right internal iliac artery resistive index (RI) for patients with and without metabolic syndrome.
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1.0

Left RI

0.7

0.6

0.5

T

Y

Metabolic Syndrome (+)

Metabolic Syndrome (-)

FIGURE 5. Left internal iliac artery resistive index (RI) for patients with and without metabolic syndrome.

8]. Decreased nitric oxide bioavailability, increased
oxidative stress, and altered endothelial nitric oxide
synthase activity have been proposed as key
mechanisms contributing to erectile dysfunction in
men with MetS. In addition, erectile dysfunction has
been recognized as an early clinical manifestation of
subclinical cardiovascular disease, reinforcing its
significance as a systemic vascular marker [9, 10].
Due to the moderate sample size and the strong
intercorrelation among metabolic components,
multivariable regression analysis to identify
independent predictors of erectile dysfunction was not
performed to avoid model overfitting and unstable
estimates.

In the present study, individuals with MetS
demonstrated higher IPSS scores and larger prostate
volumes than those without MetS; however, these
differences did not reach statistical significance. These
results should therefore be interpreted with caution, as
no definitive conclusions can be drawn regarding a
causal relationship between MetS and lower urinary
tract symptoms or prostate enlargement based on the
current data. Nonetheless, the observed trends are
consistent with previous studies indicating an
association between metabolic disturbances, insulin
resistance, and benign prostatic hyperplasia [11-14].
The absence of statistical significance may partly
reflect the relatively limited sample size, particularly
for prostate-related outcomes.

A notable aspect of this study is the evaluation of
the internal iliac artery RI as a potential pelvic
vascular marker. No significant differences in internal
iliac artery RI values were observed between the MetS
and non-MetS groups, indicating that this parameter
alone may lack sufficient sensitivity to detect early
vascular alterations associated with metabolic
syndrome. Previous studies have demonstrated that
Doppler parameters obtained from more distal penile
vessels - particularly the internal pudendal and
cavernosal arteries - are more sensitive indicators of
early endothelial dysfunction and erectile impairment
[15]. As the internal pudendal artery directly supplies
the penile vascular bed, hemodynamic changes at this
level may precede detectable alterations in more
proximal pelvic arteries, such as the internal iliac
artery.

Accordingly, the absence of significant differences
in internal iliac artery RI values may reflect an early
or subclinical stage of vascular involvement in the
study population. In addition, RI measurements are
affected by several physiological and technical factors,
including blood pressure, vascular compliance, and
insonation angle, which may further limit their utility
as stand-alone indicators of urogenital vascular health.
These factors underscore the importance of
comprehensive vascular assessment approaches that
incorporate both proximal pelvic and distal penile
arterial evaluations.
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Strengths and Limitations

This study included a well-defined group of
otherwise healthy men, reducing potential
confounding effects. Urogenital health was evaluated
using clinical symptom scores (IPSS and IIEF-5),
prostate volume, and Doppler-based assessment of the
internal iliac artery. The sample size was sufficient for
the primary outcome related to erectile function.

The cross-sectional, single-center design limits
causal interpretation and generalizability. The sample
size may have limited the detection of significant
differences in prostate-related outcomes. Hormonal
parameters were not assessed, and vascular evaluation
was limited to the internal iliac artery, which may be
less sensitive to early vascular changes than distal
penile vessels.

CONCLUSION

This study demonstrates an adverse association
between MetS and erectile function. Although
differences in prostate volume and lower urinary tract
symptoms were not statistically significant, the
observed trends suggest a potential link between
metabolic  disturbances and benign prostatic
hyperplasia. The finding that the internal iliac artery
RI alone is insufficient as a marker of urogenital
vascular health underscores the need for
comprehensive vascular assessment strategies. MetS
criteria may therefore serve as a useful framework for
identifying individuals at increased risk of urogenital
health impairment. Larger, multicenter studies
incorporating hormonal assessments are warranted to
further clarify these associations.
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Abstract:

Objective: Hepatosteatosis, diabetes, and chronic kidney disease are significant risk factors for mortality and
morbidity. The objective of this study was to examine the relationship between non-invasive liver fibrosis
scores and kidney function tests in patients with diabetic hepatosteatosis.

Methods: This present study was conducted through a retrospective analysis of two consecutive data sets of
72 diabetic patients aged 18—80 years of both sexes who were investigated for at our hospital between 2018
and 2024. The relationships between hepatosteatosis, diabetes mellitus parameters, kidney function tests, liver
function tests, and fibrosis scores (BARD, BAAT, NFS, FIB4, APRI) were examined.

Results: Among the patients included in the study, 54.2% (n=39) were female, and the mean age was
60.99+12.46 years. A moderate negative correlation was found between the initial GFR and both initial FIB4
(P<0.001) and NFS values (P=0.001), while a weak negative correlation was observed between the final GFR
and both final FIB4 (P=0.016) and NFS values (P=0.001). A weak negative association was observed between
the differences in the initial and final GFR values and both the differences in BARD scores and BARD ratios
(P=0.039). Linear regression analysis revealed that a one-unit increase in the BARD ratio led to a 4.34-unit
decrease in GFR.

Conclusion: The study revealed a correlation between fibrosis progression, as measured by repeated
measurements, and an increased risk of developing new-onset chronic kidney disease. The findings of this
study indicated that liver fibrosis in patients with diabetic hepatosteatosis might contribute to the development
of chronic kidney disease, thereby underscoring the necessity for enhanced monitoring of kidney function.
Keywords: Hepatosteatosis, Diabetes Mellitus, Liver Fibrosis Scores, Kidney Function

on-alcoholic fatty liver disease (NAFLD) genetic/metabolic disorders that can result in
is identified when hepatic fat accumulation secondary fat deposition in the liver [1, 2]. Between
(hepatosteatosis) is demonstrated through 1990 and 2006, the worldwide prevalence of NAFLD
histological analysis or imaging techniques, in the rose by 50.4%, with reported rates increasing from
absence of heavy alcohol intake, steatogenic drugs, or 25.26% to 38% during 20162019 [3]. This steady

Submitted: October 17, 2025 Accepted: February 2, 2026 Published Online: February 6, 2026

How to cite this article: Canbolat O, Karahisar Sirali S, Bulucu MF. Investigation of Changes in Liver Fibrosis Scores and Kidney
Function in Patients with Diabetic Hepatosteatosis. Eur Res J. 2026;12(5):515-522. doi: 10.18621/eurj. 1795033

Corresponding author: Semahat Karahisar Sirali, MD., Assist. Prof., Phone: +90 850 308 83 85, E-mail: drsemahat@hotmail.com,
semahat.karahisar@ufuk.edu.tr

This is an open-access article distributed under the terms of a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License, which
permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s)
and the source, provide a link to the Creative Commons licence, and indicate if you modified the licensed material. You do not have permission under this
licence to share adapted material derived from this article or parts of it.

Available Online at https://www.eurj.org.tr

The European Research Journal | Volume 12 | Issue 5 | May 2026 515


http://orcid.org/0009-0000-3363-3777
https://ror.org/04dj8ng22
https://ror.org/04dj8ng22
https://ror.org/04dj8ng22
http://orcid.org/0000-0003-0981-8928
http://orcid.org/0009-0008-5946-755X
https://doi.org/10.18621/eurj.1795033
https://doi.org/10.18621/eurj.1795033
mailto:drsemahat@hotmail.com
mailto:semahat.karahisar@ufuk.edu.tr
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.eurj.org.tr

Eur Res J. 2026;12(5):515-522

Changes in Liver Fibrosis Scores and Kidney Function in Diabetic Hepatosteatosis

upward trend in NAFLD and hepatic steatosis imposes
a growing financial strain on healthcare systems
globally [4]. Clinical evidence indicates that steatosis
in NAFLD patients can progress to fibrosis and, in
certain patients, may eventually result in cirrhosis [5].
Given the morbidity associated with fatty liver disease
and the elevated mortality risk linked to cirrhosis,
timely detection and management of both the general
population and high-risk groups is essential [6, 7].
Although the complications of diabetes affecting the
cardiovascular, renal, retinal, and nervous systems are
well established [8], the exact nature of its relationship
with NAFLD is less well understood. Clinically, this
is important since individuals with diabetes face a
significantly greater likelihood of developing
cirrhosis, with a standardised mortality ratio
approximately 2.3 times higher than that of non-
diabetic individuals [8, 9]. A strong link between type
2 diabetes and NAFLD has been documented, with
liver injury spanning a spectrum from simple steatosis
to end-stage cirrhosis.

Chronic kidney disease (CKD) is defined as a
persistent reduction in glomerular filtration rate and
represents a major global health issue due to its
substantial contribution to overall mortality [10, 11].
Cardiovascular disease, metabolic syndrome, and
CKD share several overlapping risk factors, including
high blood pressure, elevated glucose and triglyceride
levels, abdominal obesity, and reduced high-density
lipoprotein (HDL) cholesterol [12, 13]. Some studies
have suggested that markers of liver fibrosis may be
associated with CKD [14, 15], although these findings
have not been consistently confirmed in the general
population.

The present study aimed to investigate whether
non-invasive liver fibrosis (NILF) scores are related
to kidney function parameters in patients diagnosed
with hepatic steatosis and diabetes mellitus.

METHODS

This study, which comprised retrospectively reviewed
two consecutive data sets from 72 patients aged 18—
80 years of both sexes who were referred to our
hospital between 2018 and 2024, investigated
hepatosteatosis, which was detected on abdominal
ultrasonography requested due to suspected

hepatosteatosis in diabetic patients. The initial
parameters were designated as “parameters 1" and the
final ones as “parameters 2”. The parameters
compared during the study included blood urea
nitrogen (BUN), creatinine, calculated glomerular
filtration rate (GFR), aspartate aminotransferase
(AST), alanine aminotransferase (ALT), albumin, total
cholesterol, HDL, low-density lipoprotein (LDL),
glycated haemoglobin (HbAlc), body mass index
(BMI), and liver fibrosis scores including BARD,
FIB-4, BAAT, NFS, and APRI.

*BARD (BMI, AST/ALT Ratio, Diabetes) is
scored as [BMI >28 kg/m?] = 1 point, [AST/ALT ratio
>(0.8] = 2 points, and [diabetes mellitus present] = 1
point. A result for BARD between 0—1 indicates a “low
risk”, and BARD between 2—4 indicates a “high risk”.

*FIB4 (Fibrosis-4) is calculated as [Age (years) x
AST = Platelet count (10%/uL) x VALT]. The result is
interpreted as follows: if <1.45” indicates a “low risk”,
if between 1.45-3.25 indicates an “intermediate risk”,
and if >3.25 indicates a “high risk”.

‘BAAT (BMI, Age, ALT, Thrombocytes) is
scored as [BMI >28 kg/m?] = 1 point, [Age >50 years]
=1 point, and [ALT >(2 x upper limit of reference)] =
1 point, and [Triglycerides >150 mg/dL (or >1.7
mmol/L)] = 1 point.

*NFS (NAFLD Fibrosis Score) is calculated as [—
1.675 + (0.037 x Age (years)] + [0.094 x BMI
(kg/m?)] + [1.13 x Impaired Fasting Glucose or
Diabetes (Yes =1, No=10)] +[0.99 x AST/ALT ratio]
—[0.013 x Platelet count (10*/uL)] — [0.66 x Albumin
(g/dL)]. A result <(—1.455) indicates a fibrosis level
between “FO0-F2”, a result between (—1.455) and 0.675
is interpreted as an “indeterminate level”, and a result
>(0.675 indicates a fibrosis level between “F3-F4”;
where FO = “No fibrosis”, F1 = “Mild fibrosis”, F2 =
“Moderate fibrosis”, F3 = “Severe fibrosis”, and F4 =
“Cirrhosis”.

*APRI (AST/Platelet Ratio Index) is calculated
as [AST (IU/L) = Upper Limit of Normal for AST
(IU/L) + Platelet count (103/pL)]. A score <0.5
indicates ‘“no fibrosis”, a score >1.5 indicates
“significant fibrosis”, and a score >2 suggests
“advanced fibrosis”

The initial and final values were compared based
on correlations between fibrosis scores and GFR. The
relationships between the change in initial and final
FR and both the change and ratio of liver fibrosis
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scores over the same period were also evaluated.

Ethical approval was obtained from the Non-
Interventional Clinical Research Evaluation Ethics
Committee of Ufuk University (Ankara, Tiirkiye) at
the meeting numbered 24.06.07.02/06, dated
07.06.2024.

Statistical Analysis

The data were analysed using IBM SPSS Statistics
for Windows, Version 22.0 (Armonk, NY: IBM Corp.
USA). Categorical variables were expressed as
frequency (n) and percentage (%). The normality of
the distribution for continuous variables was assessed
using skewness and kurtosis tests, and the results were
presented as mean, standard deviation, median,
minimum, and maximum values. Pearson and
Spearman’s correlation coefficients were used for
correlation analysis. The effects of independent

variables on dependent variables were evaluated using
linear regression analysis. A P-value <0.05 was
considered statistically significant.

RESULTS

The mean age of the patients included in the study was
60.99+12.46 years. Statistically significant differences
were observed between initial and final values in BMI
(P=0.028), LDL (P=0.003), albumin (P<0.001),
triglycerides (P=0.027), total cholesterol (P<0.001),
ALT (P=0.002), GFR (P=0.010), and the fibrosis
scores FIB-4 (P0.027) and BAAT (P=0.024) (Table 1).
No statistically significant differences were found in
the comparisons of other parameters (P>0.05).
Regarding the correlations between the initial
GFRs (GFR 1) and the initial liver fibrosis scores

TABLE 1. Comparison of the Baseline and Sixth-Month Values in the Study Group

Parameters Baseline 6th-month Difference t,z P-value
BMI (kg/m?) 30.63+5.65 29.85+12.64 0.77+2.94 223 0.028
HbAlc (%) 8+2.18 7.9£2 0.94+1.76 0.38 0.704
Platelet (10*/uL) 252 +£86.40 249.73+61.14 252+86/249+61 -1.67 0.095
LDL (mg/dL) 122.94+0.46 112.46+41.61 12.53+32.38 3.095 0.003
HDL (mg/dL) 49.48+14.71 47.69+14.57 1.334+6.15 1.75 0.084
Cholesterol (mg/dL) 212.3+48.32 191.10+51.47 22.98+39.61 4.64 0.001
Triglyceride (mg/dL) 162+122 192.01+157.80 162+122/192+157 -2.21 0.027
Albumin (g/dL) 3.79+0.46 4 +0.52 3.79+0.46/ 4+0.52 -3.41 <0.001
ALT* (U/L) 19 (9) 18 (13) 19 (9)/ 18(13) -3.15 0.002
AST* (U/L) 21 (17) 18 (9) 21 (17)/ 18(9) -1.50 0.133
BUN* (mg/dL) 14 (7) 16 (7) 14 (7)/ 16(7) -0.91 0.359
Creatinine (mg/dL)* 0.83(0.35) 0.84(0.39) 0.83 (0.35)/ 0.84 (0.39) -1.51 0.130
GFR (mL/min) 79.98+22.66 76.72+£25.15 3.25+10.38 2.66 0.010
BARD 3.23+1.01 3.19+£0.86 0.04+1.31 0.26 0.789
BAAT) 2.24+0.71 2.04+0.72 0.224+0.79 2.30 0.024
NES -0.30+1.56 -0.14+1.09 -0.09+0.92 -0.85 0.395
FIB-4* 1.04 (0.75) 1.07 (0.61) 1.04 (0.75)/ 1.07 (0.61) -2.21 0.027
APRI* 0.24 (0.16) 0.21 (0.15) 0.24 (0.16)/ 0.21 (0.15) -0.75 0.450

Data are shown as meantstandard deviation or median *(interquartile) where appropriate. BMI, body mass index; HbAlc,
hemoglobin 1Ac; LDL, low density lipoprotein, HDL, high density lipoprotein; ALT, alanine aminotransferase; AST,
aspartate aminotransferase; BUN, blood urea nitrogen; GFR, glomerular filtration rate; BARD, BMI+AST/ALT ratiotdiabetes;
BAAT, BMI+age+ALT+thrombocytes; NFS, NAFLD fibrosis score, FIB-4, fibrosis-4; APRI, AST/platelet ratio index.

Statistically significant P-values are shown in bold.

517



Eur Res J. 2026;12(5):515-522

Changes in Liver Fibrosis Scores and Kidney Function in Diabetic Hepatosteatosis

TABLE 2. Correlation Between Baseline and Sixth-Month GFR and Fibrosis Scores

BARD 1 BAAT 1 NFS 1 FIB4 1% APRI 1*
r P-value r P-value r P-value r P-value r P-value
GFR 1 0.145 0.225 -0.062 0.610 -0.569  0.001 -0.405 <0.001 -0.054 0.632
BARD 2 BAAT 2 NFS 2 FiB4 2* APRI 2*
GFR 2 -0.182 0.125 -0.205 0.097 -0.397  0.001 -0.283 0.016 0.307 0.009
Difference BARD BAAT NFS* FIB4* APRI*
GFR -0.244 0.039 -0.228  0.063 0.197 0.11 0.107 0.37 0.035 0.769

GFR, glomerular filtration rate; BARD, BMI+AST/ALT ratio+diabetes; BAAT, BMI+age+ALT+thrombocytes; NFS,
NAFLD fibrosis score, FIB-4, fibrosis-4; APRI, AST/platelet ratio index.

*Spearman’s correlation. Statistically significant P-values are shown in bold.

(BARD 1, BAAT 1, NFS I, FIB-4 1, and APRI 1)
moderate negative correlations were observed between
GFR 1 and FIB-4 1 (r = —0.405, P<0.001), and
between GFR 1 and NFS 1 (r = -0.569, P=0.001)
(Table 2). Despite these significant correlations
between GFR 1 and NFS 1/FIB-4 1, regression
analyses did not reveal any statistically significant
predictive effect of fibrosis scores on GFR 1 (P>0.05).

As for the correlations between the final GFRs
(GFR 2) and the final fibrosis scores (FIB-4 2,
APRI 2, BAAT 2, BARD 2, and NFS 2) a weak
negative correlation was found between GFR 2 and
FIB-4 2 (r = —0.283, P=0.016), and NFS 2 (r = —
0.397, P=0.001), while a weak positive correlation
was observed between GFR 2 and APRI 2 (r=0.307,
P=0.009) (Table 2). Nevertheless, the regression
analysis, again, showed no statistically significant
effect of fibrosis scores on GFR 2 (P>0.05).

When the correlations between the change in GFR
(difference between the final and initial values) and
changes in FIB-4, NFS, APRI, BARD, and BAAT
scores were examined, a weak negative correlation was

found only between the GFR difference and the change
in BARD score (r =—-0.244, P=0.039) (Table 2).

Finally, in the analysis of correlations between the
change in GFR and the proportional changes in
fibrosis scores, a weak negative correlation was
observed between the GFR difference and the BARD
ratio (r = —0.329, P=0.005). In linear regression
analysis, where the GFR difference was set as the
dependent variable, among the independent variables
representing liver fibrosis scores, the BARD ratio was
found to be a significant predictor. The model
indicated that the BARD ratio accounted for 10.9% of
the variance in GFR change. Specifically, a one-unit
increase in the BARD ratio was associated with a
4.34-unit decrease in GFR. Additionally, BAAT ratio
(P=0.01, 95% CI-20.569 -2.895), age (P=0.011, 95%
CI 6.84 .299), albumin (P=0.04, 95% CI
242 10.625) showed a significant effect on the GFR
difference in the linear regression analysis (Table 3).
Other laboratory parameters and fibrosis scores did not
have a statistically significant effect on the GFR
difference.

TABLE 3. Linear Regression Analysis of Parameters Affecting GFR Difference

GFR difference B Beta t P-value F R? %95% CI
Lower Upper
BARD ratio -4.34 -0.329 -2.92 0.005 8.525 0.109 -7.304 -0.1375
Age -0.249 -0.299 2.617 0.011 6.84 0.089 6.84 299
Albumin 5.434 0.244 2.088 0.040 4.36 0.059 0.242 0.10.625
BAAT ratio -11.732 -0.312 -2.651 0.010 0.703  0.098 -20.569 -2.895

GFR, glomerular filtration rate; BARD, BMI+AST/ALT ratio+diabetes; BAAT, BMI+agetALT+thrombocytes; CI,
confidence interval. Statistically significant P-values are shown in bold.
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DISCUSSION

This study aimed to investigate the relationship
between changes in renal function and five different
non-invasive liver fibrosis scores in patients with
diabetic hepatosteatosis. The relationship between
NAFLD and CKD is well known. Statistically
significant differences between initial and final values
were found in BMI, LDL, albumin, triglycerides, total
cholesterol, ALT, GFR, and the fibrosis scores FIB-4
and BAAT. Significant correlations were identified
between GFR 1 and both FIB-4 1 and NFS 1, and
between GFR 2 and both FIB-4 2 and NFS _2; and,
finally, the regression analysis showed that a one-unit
increase in the BARD ratio resulted in a 4.34-unit
decrease in GFR difference. It is expected that scores
such as FIB-4 and NFS, which include markers of
inflammation and cellular stress such as age, platelets,
albumin and AST/ALT show a significant relationship
with GFR. However, in our study: HbAlc values do
not change significantly between the initial and final
measurements, the decrease in GFR is especially
associated with the change in fibrosis scores,
suggesting that it may affect kidney function. All these
findings collectively suggested that renal function
might be influenced by the severity of the liver fibrosis.

In a retrospective cohort study, Kuma et al. [16]
examined the possible link between elevated FIB-4
scores and the occurrence of CKD in metabolically
healthy men. While a high FIB-4 value (>1.30) did not
emerge as an independent risk factor for CKD (Odds
Ratio [OR]=1.57; 95% Confidence Interval
[CI]=0.97-2.56), subgroup analyses revealed notable
associations. Specifically, higher FIB-4 scores were
significantly related to CKD among participants who
were non-obese participants (OR=1.92; CI=1.09—
3.40), non-hypertensive (OR=2.15; CI=1.16-3.95),
and non-smokers (OR=1.88; CI=1.09-3.23). In these
groups, elevated FIB-4 values also showed a strong
correlation with reduced estimated GFR, as indicated
by multiple linear regression. Based on these
observations, the researchers concluded that higher
FIB-4 scores could be associated with CKD
development over a five-year period in metabolically
healthy individuals [16]. In this study, healthy male
individuals were evaluated. In our study, the average
age of both genders was 60.99 and BMI was 30.63,
and it was only conducted in individuals with diabetic

hepatosteatosis. The follow-up period was limited to
6 months. The fact that we could't find a significant
relationship between FIB4 score and GFR difference
in the regression analyses was considered due to our
study was conducted in only individuals with diabetic
hepatosteatosis. The negative correlations identified
in our study between GFR 1 and FIB-4 1, as well as
GFR 2 and FIB-4 2, appeared consistent with the
subgroup outcomes reported by Kuma et al.

Hydes et al. [17] assessed how NAFLD and liver
fibrosis affect adverse clinical outcomes and mortality
among patients with CKD. At baseline, 56.2% of the
CKD population had NAFLD, 3% had FIB-4 >2.67,
and 7.7% showed NAFLD with NFS >0.676. In
univariate analyses, NAFLD was linked to increased
risks of cardiovascular events (Hazard Ratio
[HR]=1.49; 95% CI=1.38-1.60), all-cause mortality
(HR=1.22; 95% CI=1.14-1.31), and end-stage renal
disease (HR=1.26; 95% CI=1.02—1.54). Multivariate
analysis confirmed NAFLD as an independent
predictor of cardiovascular outcomes (HR=1.20; 95%
CI=1.11-1.30; P<0.001). Elevated NFS and FIB-4
levels were also strongly associated with
cardiovascular events (HR=2.42; 95% CI=2.09-2.80
and HR=1.64; 95% CI=1.30-2.08, respectively) and
overall mortality (HR=2.82; 95% CI=2.48-3.21 and
HR=1.82; 95% CI=1.47-2.24, respectively) in
univariate analyses. In addition, higher NFS values
were related to a significantly greater risk of end-stage
renal disease (HR=5.15; 95% CI=3.52-7.52) [17].
These outcomes were in line with the negative
correlations we observed between NFS 1 and GFR 1,
and between NFS 2 and GFR 2. However, unlike
Hydes et al. [17], our study also included participants
with normal GFR values alongside those with CKD.

In another study, Schleicher et al. [18] investigated
the association between FIB-4 levels and the risk of
renal failure in a general population sample. During a
10-year follow-up, renal failure occurred in 9.2% of
those with FIB-4 <1.3 and in 10.6% of individuals
with FIB-4 >1.3 (p=0.007). Having a FIB-4 score >1.3
was linked to a slightly increased risk of renal failure
(HR=1.08; 95% CI=1.02—1.14; P=0.009). Moreover, a
dose-response pattern was observed, with the highest
risk in individuals with FIB-4 >2.67 (HR=1.34; 95%
CI=1.22-1.46; P=0.001). These findings were
consistent with the inverse associations demonstrated
in our analysis between GFR 1 and FIB-4 1, as well
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as between GFR_2 and FIB-4 2 [18].

Xiong et al. [9] investigated the relationship
between CKD and several liver fibrosis indices,
including FIB-4, BARD, and BAAT. They
demonstrated that patients with CKD had significantly
higher scores on all three indices compared to those
without CKD. In multivariate logistic regression, each
fibrosis marker showed an independent association
with CKD (FIB-4: OR=6.71, CI=4.45-10.13; BAAT:
OR=1.88, CI=1.29-2.75; BARD: OR=1.72, CI=1.28—
2.31) [9]. The negative correlations we detected
between GFR 1 and FIB-4 1, GFR 2 and FIB-4 2,
as well as between GFR change and both BARD score
change and BARD ratio in our study, were in agreed
with their findings. The significant relationship found
in the linear regression analysis between BARD and
BAAT ratios and GFR was consistent with the study
of Xiong et al. [9]. The fact that the BARD ratio
predicts GFR change is an important finding,
especially since it reflects the effect of fibrosis
progression over time on renal function.

In another study, Seko et al. [19] sought to
determine risk factors for CKD progression in patients
with biopsy-confirmed NAFLD. Their multivariate
analysis identified male sex (OR=5.46), advanced age,
and a FIB-4 score >1.30 as predictors of CKD. Among
154 individuals with baseline GFR >60 mL/min, 30
experienced CKD stage progression, and 15 developed
CKD over three years. The authors highlighted the
importance of kidney-centred preventive strategies,
particularly in patients with both diabetes and NAFLD
[19]. Consistent with these results, our observations
of negative correlations between GFR 1 and FIB-4 1,
GFR 2 and FIB-4 2, GFR 1 and NFS_1, and GFR 2
and NFS 2 suggested that fibrosis indices might serve
as early markers of CKD risk in diabetic NAFLD
populations.

Wijarnpreecha et al. [20] assessed the utility of
non-invasive fibrosis markers in diagnosing CKD
among 4,142 NAFLD patients, of whom 200 (4.8%)
had CKD. ROC analysis revealed AUC (areas under
the curve) values of 0.77 for FIB-4, 0.75 for NFS, 0.62
for BARD, and 0.51 for APRI. Compared with low-
risk patients, those at high risk of advanced fibrosis
had a markedly increased likelihood of CKD, with
significant associations for NFS (adjusted OR=4.92,
CI=2.96-8.15) and FIB-4 (adjusted OR=2.27,
CI=1.05-4.52). Both FIB-4 and NFS independently

predicted CKD in NAFLD patients, with FIB-4
considered the most reliable predictor overall [20].
The inverse association between FIB-4 and GFR in
our study group, together with the significant link
between GFR difference and BARD ratio, supported
these ROC-based findings.

Supriyadi et al. [21] conducted a meta-analysis to
examine the role of non-invasive fibrosis markers in
predicting CKD. Their pooled results demonstrated
that elevated FIB-4 scores were associated with higher
CKD prevalence (OR=2.51, CI=1.87-3.37,
P<0.00001, I>=96%). Additional regression analyses
indicated that this relationship was significantly
affected by hypertension (P=0.0241), NAFLD
(p=0.0029), and BMI (p=0.0025). Similarly, high NFS
(OR=2.49, CI=1.89-3.30, P<0.00001, I>=96%) and
high APRI (OR=1.40, CI=1.14-1.72, P=0.001,
[’=26%) were linked with CKD prevalence. The
authors recommended routine use of these markers in
both NAFLD patients and the general population to
improve risk stratification and facilitate earlier CKD
detection [21]. In line with these conclusions, our
study also revealed significant associations between
GFR and both FIB-4 and NFS. Furthermore, in
Mima’s investigation [22], which incorporated pre-
and post-biopsy analyses, a significant negative
correlation between FIB-4 and GFR was reported in
nephrosclerosis patients (R?=0.4362, P=0.04). Our
results were consistent with these findings.

Strengths and Limitations

The strength of our study was that there was no
statistically significant difference in HbAlc levels
between baseline and final assessments, implying that
HbA1c may not play a role in the effect of fibrosis
scores on GFR.

The retrospective nature of the study, conducted
at a single centre with a limited number of patients,
poses a limitation in terms of the generalizability of
its findings. Validation of the results through
multicentre studies with larger cohorts would be
beneficial.

CONCLUSION

Given the global rise in CKD and the increasing
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prevalence of high-risk conditions such as diabetes,
identifying potential risk factors for CKD
development and establishing targeted intervention
strategies is of critical importance. This study
suggested that progression in liver fibrosis, as
determined through repeated measurements in time,
might contribute to an increased risk of CKD
development. This suggests that the BARD score is
easier to capture the change in metabolic load as it
includes the presence of diabetes, obesity, hepatic
enzyme rates. Being a specific analysis for the diabetic
hepatosteatosis population differs from other studies
based on the general population or the NAFLD
population. Two temporal comparisons were made
with the same individual. Therefore, the effect of
fibrosis progression on kidney function can be
expressed more clearly. Furthermore, the absence of a
statistically significant difference in HbAlc levels
between initial and final assessments implied that
HbA1c might not play a role in the impact of fibrosis
scores on GFR.
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Abstract

Objective: Children with allergic rhinitis are known to exhibit atypical developmental patterns and may face
difficulties in language, speech, cognitive, and academic skills. This study aims to compare children newly
diagnosed with allergic rhinitis (ages 6-9) with their typically developing peers in terms of language
development, cognitive performance, and mathematical skills.

Methods: A total of 70 participants were included in the study, comprising 35 children with newly diagnosed
allergic rhinitis and 35 healthy controls. Following the collection of sociodemographic data, participants were
assessed using the Test of Language Development Primary-Fourth Edition: Turkish Version (TOLDP-4:T), the
Wechsler Intelligence Scale for Children-Revised (WISC-R), and a set of age-appropriate non-routine
mathematical problems.

Results: According to the TOLDP-4:T results, children in the allergic rhinitis group demonstrated below-
average performance in listening, organizing, grammar, and over all language skills, whereas their healthy
peers performed at an average level. In the WISC-R assessment, the allergic rhinitis group had significantly
lower mean scores compared to the control group. While a significant correlation between verbal 1Q scoress
and mathematical performance was initially found, this relationship was no longer statistically significant after
applying the Bonferroni correction.

Conclusion: Allergic rhinitis appears to have a negative impact on children’s language development, cognitive
abilities, and mathematical performance. These findings highlight the importance of early identification and
intervention for children with allergic rhinitis to support their developmental outcomes.

Keywords: Allergic Rhinitis, Language Impairment, Cognition, Mathematics

inflammation of the nasal mucosa following
exposure to allergens. This condition
significantly reduces the quality of life, impacts
productivity, restricts daily activities, and increases the
risk of developing related conditions such as sinusitis,
middle ear infections, and asthmal. The degranulation

ﬂllergic rhinitis is a condition characterized by

of mast cells mediated by immunoglobulin E (IgE) can
trigger common symptoms including nasal discharge,
itching, sneezing, and nasal congestion. Additionally,
less common symptoms may include itching in the
palate, ears, and throat, headaches, fatigue, diminished
sense of smell, and a sensation of fullness in the ears
when exposed to allergens [1, 2].
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Language and Cognition in Allergic Rhinitis

In pediatric patients, the common symptoms of
allergic rhinitis encompass cough, sneezing, nasal
itching, nasal congestion, sore throat, recurrent
infections, halitosis, shortness of breath, hypernasal
speech, and behavioral issues [3]. Symptoms such as
nasal discharge, nasal itching, and sneezing can lead
to school absenteeism, hinder participation in sports,
and result in social withdrawal. This can create
learning difficulties in children struggling to
concentrate. Additionally, nasal congestion can
negatively affect sleep quality, further reducing overall
quality of life. Research indicates that 80% of
individuals with hay fever experience fatigue, with
36% potentially facing depressive symptoms [4].

Allergic Rhinitis and Speech and Language Disorders

Despite the significance of allergic conditions,
research exploring their effects on language and speech
development in childhood is limited. A recent cross-
sectional study involving 639 children with language
and speech delays revealed a higher prevalence of
allergic symptoms among these children, prompting
inquiries into the potential link between allergic
conditions and language skills [5]. Given that children
with allergic rhinitis may experience allergic
inflammation, sleep disturbances, school absenteeism,
learning difficulties, and attention deficits, it is
plausible that the risk of developing language and
speech disorders could be heightened [6].

Allergic Rhinitis and Cognitive Disorders

Beyond the immediate physical symptoms,
allergic rhinitis can give rise to psychosocial and
cognitive disorders. Studies have demonstrated that
individuals with allergic rhinitis may exhibit impaired
learning and comprehension abilities. Specifically,
patients experiencing intermittent allergic rhinitis in
allergen-laden seasons have shown poorer
performance in learning and memory assessments
compared to healthy controls [7]. Notably, cognitive
functions and decision-making skills have been found
to improve significantly during periods devoid of
allergen exposure [8].

The Relationship Between and
Mathematical Performance

Language

The interconnections among linguistic, symbolic,

and visual representations of mathematical knowledge
are multifaceted. These relationships evolve
throughout the educational process and continue to
develop thereafter [9]. In educational settings, the
enhancement of speaking, reading, and writing skills
is particularly emphasized within the context of
mathematical language. This linguistic foundation
plays a crucial role in students' ability to demonstrate
knowledge in various contexts, such as standardized
tests that frequently contain complex word problems
[10]. Moreover, students are often required to
articulate their problem-solving strategies in detail.

Albayrak and Erkal [11] noted that one of the
primary contributors to failure in mathematics is
linked to the level of proficiency achieved in Turkish
language classes. Their observations of 535 students
indicated that those who excelled in Turkish also
tended to perform well in mathematics. The effective
development of reading comprehension and expression
skills in Turkish positively correlates with success in
mathematics, underscoring that proficiency in both
subjects mutually supports academic achievement [11].
The Relationship Between and
Mathematical Performance

Cognition

Higher-order cognitive skills are vital for the
development of mathematical abilities. These skills
encompass the capacity to understand the processes
involved in problem-solving, including recognizing
errors and adapting methods. Individuals with strong
higher-order cognitive skills can analyze problems and
identify areas needing improvement [12]. Research
indicates that higher-order cognitive skills can be
cultivated over time [13].

Working memory serves as a central cognitive
system that facilitates cognitive processes by
maintaining information actively in mind. This
capacity undergoes significant developmental
changes, increasing in both capacity and processing
speed from childhood through adolescence [14].
Research has established a strong correlation between
working memory and mathematical success; children
with lower working memory capacity generally
demonstrate poorer performance in mathematics [15,
16]. Kyttdld and Lehto [15] emphasize that children
with lower memory capacity relative to their peers
may also exhibit weakened mathematical abilities.
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METHODS

The present study is cross-sectional, utilizing scales
and tests administered during face-to-face interviews
to assess language, cognitive, and mathematical skills
in children aged 6 to 8 years with chronic allergic
rhinitis and typical development.

Participants

Inclusion criteria for the research group included
being aged between 6 and 8.11 years, obtaining parental
consent for participation, lacking a diagnosis of primary
neurological or psychiatric illness, having no mental or
motor developmental delays, and have been diagnosed
with allergic rhinitis for the first time. Inclusion criterias
were identical for the control group, with the exception
of the absence of allergic rhinitis diagnosis. A total of
35 children with newly diagnosed with allergic rhinitis
and 35 typically developing children matched for age
and sex were included in the study.

Data Collection and Analysis

Data were collected through the face-to-face
application of the TOLDP-4:T, WISC-R, and age-
appropriate non-routine mathematical problems.

Data Collection Tools
WISC-R (Wechsler Intelligence Scale for Children)

Developed by Wechsler, this intelligence test is
specifically designed for children. It serves as a
clinical measurement tool for evaluating cognitive
abilities in children aged 6 to 16 years. The test
comprises two main sections: one assessing verbal
abilities and the other performance abilities, with each
section containing six subtests. The verbal subtests
include “Information, Similarities, Arithmetic,
Comprehension, and Digit Span”, while the
performance subtests consist of Picture Completion,
Picture Arrangement, Block Design, Object Assembly,
and Coding. The verbal subtests assess the child's
verbal understanding and comprehension, while the
performance subtests evaluate cognitive activities
requiring perceptual organization [17].

TOLDP-4: T (Test of Language Development
Primary-Fourth Edition: Turkish Version)

This is the Turkish adaptation of the Test of
Language Development, designed for children aged 4
to 8 years and 11 months. Adapted into Turkish by
Topbas and Giiven [18], TOLDP-4: T is a norm-
referenced standardized test aimed at assessing various
aspects of language development. It includes six main
subtests: Picture Vocabulary (PV), Relational
Vocabulary (RV), Oral Vocabulary (OV), Syntactic
Understanding (SU), Sentence Imitation (SI), and
Morphological Completion (MC). The raw scores
from these core subtests are converted into standard
scores for analysis, allowing for the categorization of
language development levels. Composite
performances such as listening (PV + SU), organizing
(RV + SI), speaking (OV + MC), grammar (SU + SI +
MC), semantics (PV + RV + OV), and over all
language ability (PV + RV + OV + SU + SI + MC) are
also calculated [18].

Non-Routine Mathematical Problems

It consists of 9 verbal problems developed to
examine the non-routine mathematical problem
solving performance of primary school children in
Turkey. The 9 word problems developed for 6-7 year
old children are accompanied by balls, cups, abacus,
sticks, balls of various sizes, paper and pencils to
model the operations of separation, multiplication,
addition, division by grouping, division by sharing,
and division by remainder [19]. For 8-9 year old
children, 9 verbal problems were presented that
included five basic strategies (working backwards,
estimation and control, systematic list making,
drawing a figure, looking for correlations) among the
basic strategies related to problem solving, and
appropriate materials were provided for modeling.
There is no time limit for the solution for both age
groups. There is no need for 4 basic artimetic
operations (addition, subtraction, multiplication,
division) skills for solving the problems. The solution
can be reached by modeling or other reasoning
processes without activating the 4 operations.
Reaching the correct solution of the problem is scored
as 1; not reaching the correct solution is scored as 0.

Data Collection Procedure

All assessments were carried out face-to-face in a
quiet environment. In addition to the TOLDP-4:T and
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TABLE 1. Demographic Information of Participants

Group Allergic rhinitis Healthy controls
Variables n Percentage (%) MeantSD n Percentage (%) Mean=SD
Gender Male 21 60 23 65.7
Female 14 40 12 343
Age (years) 6-6.11 14 40 6.86+0.81 11 314 6.97+0.79
7-7.11 12 343 14 40
8-8.11 9 25.7 10 28.6
Class Gradel 20 57.1 19 54.3
Grade2 9 25.7 10 28.6
Grade3 6 17.1 6 17.1

SD, standard deviation.

WISC-R applications, age-appropriate non-routine
mathematical problems were presented to the children,
who were expected to answer after receiving
necessary explanations. Appropriate materials (e.g.,
beans, beads, containers) were provided for the
mathematical problems aimed at six-year-old children.
The data collection process for each child varied based
on their performance, averaging 2-3 hours, with breaks
provided at half-hour intervals. All tests were
administered in two sessions to ensure completion.
This study was approved by the Istanbul Atlas
University Non-Interventional Scientific Research
Ethics Committee (Decision no.: 2024-06/16, date:

22.07.2024). Informed consent was obtained from all
participants.

Statistical Analysis

Statistical analyses were conducted using the
SPSS Vs 26.0 software package (SPSS Inc., Chicago,
IL, USA). The normality of the data was evaluated
using the Shapiro-Wilk test, accepting a significance
level of P>0.05. Descriptive statistics included mean,
standard deviation (Mean£SD), minimum and
maximum values, frequencies, and percentages. Due
to significant deviations from normal distribution, the
Mann Whitney U test, a non-parametric technique,

TABLE 2. Results of Intergroup Comparison of TOLDP-4: T Levels

TOLDP-4: T Group n  Minimum Maximum Mean+SD P-value*

Listening Healthy controls 35 1.00 6.00 3.69£1.16 0.001
Allergic rhinitis 35 1.00 4.00 2.86£1.00

Organizing Healthy controls 35 1.00 5.00 2.86%+1.17 0.019
Allergic rhinitis 35 1.00 4.00 2.20+1.08

Speaking Healthy controls 35 1.00 6.00 3.23+1.21 0.001
Allergic rhinitis 35 1.00 4.00 2.26+1.12

Grammar Healthy controls 35 1.00 5.00 3.11+1.08 0.013
Allergic rhinitis 35 1.00 4.00 2.51+0.89

Semantics Healthy controls 35 2.00 6.00 3.66+0.94 0.001
Allergic rhinitis 35 1.00 4.00 2.80+1.02

Overall language ability Healthy controls 35 1.00 5.00 3.17+1.20 0.005
Allergic rhinitis 35 1.00 4.00 2.34+£1.16

TOLDP-4: T, test of language development primary-fourth edition: Turkish Version; SD, standard deviation.
*Mann Whitney U Test. Statistically significant P-values are shown in bold.
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was employed for inter-group comparisons.
Correlation analyses were conducted using the
Spearman correlation test. A P<0.05 value was
considered statistically significant in all analyses.

RESULTS

A total of 70 participants were included in the study,
comprising 35 individuals with allergic rhinitis and 35

healthy control subjects. The variables of the
participants, such as gender, age, and the level of
education they are enrolled in, are presented in Table 1.

In the allergic rhinitis group, 60% of the
participants were male and 40% were female, while
65.7% were male and 34.3% were female in the
healthy control group. In terms of age distribution,
40% of the allergic rhinitis group was 6-6.11 years old,
34.3% was 7-7.11 years old and 25.7% was 8-8.11

TABLE 3. Results of Intergroup Comparison of WISC-R Scores

WISC-R Group n  Minimum Maximum Mean+SD  P-value*

Information Healthy controls 35 5.00 15.00 10.294+2.70 <0.001
Allergic rhinitis 35 6.00 9.00 7.66+0.80

Similarities Healthy controls 35 6.00 18.00 12.17£3.08 <0.001
Allergic rhinitis 35 6.00 10.00 7.74+1.07

Arithmetic Healthy controls 35 6.00 15.00 10.83+2.57 <0.001
Allergic rhinitis 35 4.00 10.00 7.66+1.33

Vocabulary Healthy controls 35 7.00 16.00 9.71£2.01 <0.001
Allergic rhinitis 35 4.00 8.00 6.46+1.54

Comprehension Healthy controls 35 0.00 17.00 8.80+4.57 0.002
Allergic rhinitis 35 0.00 8.00 5.60+2.14

Picture completion Healthy controls 35 4.00 14.00 8.26+2.79 <0.001
Allergic rhinitis 35 4.00 7.00 5.37+1.14

Picture arrangement Healthy controls 35 3.00 18.00 12.20+3.73 <0.001
Allergic rhinitis 35 4.00 7.00 5.09+0.92

Block design Healthy controls 35 8.00 19.00 14.20+3.78 <0.001
Allergic rhinitis 35 5.00 8.00 6.63+0.94

Object assembly Healthy controls 35 8.00 19.00 12.7742.67 <0.001
Allergic rhinitis 35 0.00 4.00 3.89+0.68

Coding Healthy controls 35 7.00 19.00 13.63+3.38 0.057
Allergic rhinitis 35 7.00 15.00 11.97+1.40

Verbal 1Q scores Healthy controls 35 77.00 133.00 101.97+£14.18  <0.001
Allergic rhinitis 35 72.00 89.00 79.26+4.58

Performance IQ score Healthy controls 35 94.00 150.00 116.20+14.63  <0.001
Allergic rhinitis 35 70.00 86.00 75.23+3.96

Total IQ score Healthy controls 35 86.00 136.00 109.91+£14.60  <0.001
Allergic rhinitis 35 68.00 80.00 75.40£3.52

WISC-R, Wechsler intelligence scale for children-revised; SD, standard deviation
*Mann Whitney U Test. Statistically significant P-values are shown in bold.
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years old; in the healthy control group, 31.4% was 6-
6.11 years old, 40% was 7-7.11 years old and 28.6%
was 8-8.11 years old. The mean age was 6.86+0.81
years in the allergic rhinitis group and 6.97+0.79 years
in the healthy control group. In terms of grade
distribution, first graders constituted the largest group
in both groups (57.1% and 54.3%). Descriptive
statistics findings related to the general questions
asked to the participants are given in Table 2.
Comparison findings of the participants' TOLDP-4: T
levels are given in Table 2.

A statistically significant difference was found
between the healthy control and allergic rhinitis groups
across all skill domains (P<0.05). In the healthy control
group, the mean scores for listening (3.69+1.16),
organizing (2.86%1.17), speaking (3.23+1.21),
grammar (3.11+1.08), semantics (3.66+0.94), and
overall language ability (3.17+1.20) were higher
compared to the allergic rhinitis group. In the allergic
rhinitis group, the corresponding mean scores were
2.86 +1.00 for listening, 2.20+1.08 for organizing,
2.26x1.12 for speaking, 2.51+0.89 for grammar,
2.80+1.02 for semantics, and 2.34+1.16 for overall
language ability. The intergroup comparison findings
of WISC-R test scores are presented in Table 3.

In the healthy control group, scores for
information, similarities, arithmetic, vocabulary,
comprehension, picture  completion, picture
organization, block design, object assembly, verbal 1Q,
performance 1Q, and overall IQ were significantly
higher than in the allergic rhinitis group (P<0.05). No
significant difference was found in the coding score
(P=0.057). Comparison of math scores is presented in
Table 4.

The mean score was 2.63+1.31 in the healthy
control group and 1.06+0.94 in the allergic rhinitis
group and the difference between the groups was
statistically significant (P=0.000). The relationship
between WISC-R scores and math performance was
examined by Spearman correlation analysis. The

findings are presented in Table 5.

In the correlation tests conducted between
mathematics performance and WISC-R subtests. while
there was a moderate positive significant relationship
between only verbal IQ scores and mathematics
performance before correction (r=0.405, P=0.016), no
statistically significant relationship was found between
any variable and mathematics performance after
Bonferroni correction. According to the correlation
analysis, no significant relationship was found
between mathematics performance and TOLDP-4:T
levels with any variable.

DISCUSSION

This study investigates the language, cognitive, and
mathematical performance of children aged 6 to 8.11
years diagnosed with chronic allergic rhinitis. A total
of 70 participants, comprising 35 children with newly
diagnosed allergic rhinitis and 35 typically developing
peers, were assessed using the Test of Language
Development Primary-Fourth Edition: Turkish
Version (TOLDP-4:T), the Wechsler Intelligence Scale
for Children-Revised (WISC-R), and Non-Routine
Mathematical Problems.

Chronic allergic rhinitis is a prevalent health
condition that can significantly impair the quality of
life of affected individuals [20]. The symptoms
associated with this condition, including nasal
congestion, sneezing, and itching, often hinder the
ability to concentrate, which may detrimentally affect
academic performance [21]. Difficulties in reading
and writing can ensue, contributing to attention
deficits and subsequent learning challenges. Research
has documented that children with allergic rhinitis
may struggle to engage fully in classroom activities,
or may exhibit diminished concentration during
participation [22]. Such challenges can adversely
impact academic success and limit future educational
and career opportunities.

TABLE 4. Results of Intergroup Comparison of Mathematics Scores

Group n Minimum Maximum Mean+SD P-value*
Healthy controls 35 0.00 5.00 2.63 1.31 <0.001
Allergic rhinitis 35 0.00 3.00 1.06 0.94

SD, standard deviation.

*Mann Whitney U Test. Statistically significant P-value is shown in bold.
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TABLE 5. The Relationship Between WISC-R & TOLDP-4: T and Mathematics Performance

WISC-R Math TOLDP-4: T Math
performance Performance
Information r 0.154 Listening r -0.223
P-value 0.377 P-value 0.197
Similarities r 0.119 Organizing r 0.104
P-value 0.497 P -value 0.551
Arithmetic r 0.105 Speaking r 0.234
P-value 0.547 P-value 0.176
Vocabulary r 0.232 Grammar r 0.066
P-value 0.181 P-value 0.705
Comprehension r 0.168 Semantic r 0.115
P-value 0.336 P-value 0.509
Picture completion r 0.242 Overall language ability r 0.127
P-value 0.162 P-value 0.468
Picture arrangement r 0.127
P-value 0.467
Block design r 0.157
P-value 0.367
Object assembly r -0.009
P-value 0.959
Coding r -0.075
P-value 0.667
Verbal IQ scores r 0.405*
P-value 0.016
Performance IQ score r 0.235
P -value 0.175
Total IQ score r 0.321
P-value 0.060

TOLDP-4: T, test of language development primary-fourth edition: Turkish Version; WISC-R, wechsler intelligence scale
for children-revised; SD, standard deviation; r, correlation coefficient; Math, mathematics

P<0.05/13=0.0038, Spearman correlation analysis

Comparison of TOLDP-4:T scores revealed
statistically significant differences across all skill
levels between the groups. Specifically, the allergic
rhinitis group exhibited lower composite scores in
listening, organizing, grammar, speaking, and
comprehension, indicating potential delays in
language development. The physical symptoms of
allergic rhinitis, particularly nasal congestion, can
distract individuals from verbal communication and
comprehension, leading to compromised listening

abilities [23]. Furthermore, persistent nasal congestion
may interfere with sound transmission, thereby
impairing verbal communication [24]. These deficits
in language and communication skills can also limit
social interactions, as difficulties in expressing oneself
may lead to social isolation [25]. The critical role of
language in educational contexts underscores the
importance of addressing these challenges to promote
academic success.

Analysis of WISC-R scores similarly indicated

529



Eur Res J. 2026;12(5):523-532

Language and Cognition in Allergic Rhinitis

significant disparities between the groups, with the
allergic rhinitis participants scoring lower in multiple
subtests, including general intelligence, similarities,
arithmetic, vocabulary, comprehension, and
performance IQ scores. The similarities subtest
evaluates verbal abstract thinking and the ability to
analyze relationships, which are essential for cognitive
processing [17, 26]. The arithmetic subtest, which
assesses mathematical skills and cognitive processes
such as attention and memory, further illustrates the
cognitive implications of allergic rhinitis [17, 26]. The
block design subtest evaluates visual-spatial abilities
and perceptual motor skills, which may also be
compromised by the inflammatory effects of allergic
rhinitis on brain function [7]. Various studies have
linked allergic rhinitis in children to attention deficits
and learning difficulties, further corroborating the
notion that this condition adversely affects cognitive
functioning. The observed patterns suggest that the
cognitive impairments associated with allergic rhinitis
may be exacerbated by sleep disturbances and daytime
fatigue [27]. Effective management of allergic rhinitis
could potentially enhance cognitive functions and
academic outcomes, highlighting the need for
integrated treatment approaches that include cognitive
development support [28]. The inflammatory
processes associated with allergic rhinitis may
underlie the cognitive difficulties observed in this
population [28].

In terms of performance on non-routine
mathematical problems, the healthy control group
outperformed the allergic rhinitis group, suggesting
that allergic rhinitis may impair cognitive functions
and attention necessary for problem-solving. Existing
literature supports the detrimental effects of allergic
rhinitis on cognitive performance, particularly in
relation to attention and memory [28].

The correlation analysis between WISC-R scores
and mathematical performance yielded a significant
relationship between verbal 1Q scoress and
mathematical performance prior to correction for
multiple comparisons. However, following Bonferroni
correction, no statistically significant relationships
were found between mathematical performance and
any of the tested variables. This finding aligns with
research suggesting that children's mathematical
performance is influenced by a combination of

cognitive abilities and social-emotional factors [29].
Health challenges, such as allergies, may elevate stress
levels in children, further negatively impacting
academic success.

Strengths and Limitations

This study provides valuable insights into the
language, cognitive, and mathematical challenges
faced by children with allergic rhinitis; however,
several limitations must be acknowledged. First, the
relatively small sample size (n=70) may limit the
generalizability of the findings to the broader pediatric
population. Larger-scale studies would enhance
statistical power and allow for subgroup analyses
based on variables such as symptom severity or allergy
duration. Second, detailed clinical data such as
duration of allergic symptoms, comorbid conditions,
medication use, and history of medical treatment were
not collected, which may have influenced the observed
cognitive and academic outcomes. Additionally, the
study did not include follow-up assessments to
examine whether the observed deficits persist over
time or respond to medical and/or educational
interventions. Lastly, environmental and psychosocial
factors that may affect developmental outcomes - such
as socioeconomic status, parental education, and sleep
quality - were not controlled for, which could have
acted as confounding variables. Future research
addressing these factors is necessary to better
understand the long-term developmental impacts of
allergic rhinitis in childhood.

One of the major strengths of this study is that it
provides a clinically meaningful and balanced
framework by comparing children newly diagnosed
with allergic rhinitis with age- and sex-matched
healthy peers. In addition, the study examined
language development, cognitive functioning, and
mathematical performance within the same sample,
thereby offering a multidimensional perspective on the
potential impact of allergic rhinitis on child
development. The use of standardized and widely
accepted assessment tools enhances the scientific
reliability of the findings, while the concurrent
differences identified across language, cognition, and
academic performance further strengthen the clinical
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significance of the study. In this respect, the study
makes an original and valuable contribution to the
field by demonstrating that allergic rhinitis may have
consequences extending beyond physical symptoms
to developmental and academic domains, thereby
underscoring the importance of early recognition,
multidisciplinary assessment, and appropriate
supportive intervention planning.

CONCLUSION

This study highlights the poorer performance of
children with allergic rhinitis in language
development, as indicated by TOLDP-4:T scores, and
cognitive functioning as assessed by WISC-R. The
significant differences in general intelligence and
cognitive abilities between the two groups underscore
the adverse impact of allergic rhinitis on cognitive
functions. To address these challenges, it is crucial to
conduct thorough evaluations of potential difficulties
in language, cognitive, and academic domains
alongside medical treatment for allergic rhinitis. The
integration of behavioral and psychosocial
interventions may further support the development of
affected children.
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Abstract:

Objective: This study investigates clinical factors associated with Helicobacter pylori (H. pylori) seropositivity
in patients with ankylosing spondylitis (AS), a condition in which H. PYLORI has been underexplored.
Methods: AS patients meeting the modified New York criteria, aged 18-65 years, without comorbidities and
followed between 2022 and 2023, were included. Serum anti-H. pylori IgG and IgA antibodies were measured
using ELISA and categorized as negative, positive, or highly positive based on titer levels.

Results: The cohort consisted of 243 patients, 36.8% males and 63.2% females, with a mean age of 46.6
years and a mean disease duration of 7.9 years. Logistic regression analysis revealed that increasing age
significantly elevated the risk of both IgG and IgA seropositivity. Elevated erythrocyte sedimentation rate
was strongly associated with IgA positivity (Odds Ratio [OR]: 3.08, 95% Confidence Interval [CI]: 2.05-
4.11), while hypomagnesemia (mean serum Mg: 1.9540.09) also increased the likelihood of IgA seropositivity
(OR:2.82,95% CI: 1.05-2.88). Notably, hip involvement emerged as a robust predictor of IgG seropositivity
(OR: 3.48, 95% CI: 1.52-6.04), and a history of uveitis was linked to a 1.61-fold increased risk of IgG
positivity.

Conclusion: The findings suggest that older AS patients with systemic inflammation or low magnesium levels
are more likely to exhibit H. pylori infection. Moreover, hip involvement and uveitis may serve as relevant
clinical markers warranting H. pylori screening in this population. These associations highlight potential
pathogenetic links between microbial triggers and disease expression in AS.

Keywords: Helicobacter Pylori, Spondylitis Ankylosing, Inflammation, Uveitis, Hip Joint

elicobacter pylori (H. pylori) is a gram
negative bacteria that infects the gastric
mucosa and commonly causes of gastritis,
duodenal and/or gastric ulcers. Contaminated food and
water, close contact with infected individuals,
gastroesophageal reflux, intrafamilial transmission
and smoking are risk factors for the infection [1]. A
growing body of evidence, including a recently
published systematic review and meta-analysis, has

confirmed the strong link between H. pylori infection
and the development of gastric cancer [2]. It has been
emphasized that while the global prevalence of H.
pylori infection has declined among adults over the
past three decades, it has remained relatively
unchanged in children and adolescents [3]. These
findings may serve as a guide for emphasizing the
importance of continuing H. pylori screening in
younger populations, considering the spectrum of
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diseases associated with the infection.

H. pylori is increasingly studied as a trigger of
autoimmunity, potentially contributing to diseases like
lupus, rheumatoid arthritis, and Sjogren’s syndrome via
chronic inflammation, increased autoantibody
production, and impaired immune tolerance [4].
Beyond autoimmune diseases, H. pylori infection has
also been implicated in the pathogenesis of various
other = immune-mediated disorders, including
inflammatory bowel disease and psoriasis. H. pylori and
various other immune-mediated disorders may share
common pathogenic mechanisms, including chronic
inflammation, molecular mimicry, and alterations in
mucosal immunity [5]. Among the most widely
implicated mechanisms are molecular mimicry and
alterations in mucosal immunity, both of which may
contribute to the development of immune-mediated
disorders in the context of H. pylori infection [6].

Ankylosing spondylitis (AS) is a chronic
inflammatory rheumatic disease, mainly affecting
young men. It is strongly linked to Human Leukocyte
Antigen Class I Molecule B27 (HLA-B27) and
influenced by gut dysbiosis, infections, and modifiable
factors like smoking [7]. Various infectious agents
particularly gastrointestinal and urogenital pathogens
may significantly increase the risk of AS, supporting
the hypothesis that infections could act as culprit
triggers in genetically predisposed individuals [8]. A
microbial diversity and composition, including a
reduction in beneficial commensals and an increase in
pro-inflammatory taxa may cause gut microbial
imbalance and may contribute to the
immunopathogenesis of AS [9].

A Danish cohort found higher AS prevalence in H.
pylori-positive individuals. However, after 8§ years,
new AS cases were fewer among those previously H.
pylori-positive, suggesting H. pylori eradication may
have a protective role in AS pathogenesis [10].
Although H. pylori infection may promote systemic
inflammation, prior studies show no consistent
association with increased disease activity scores in
affected patients [11]. Recent evidence links higher H.
pylori seropositivity to poor Tumor necrosis factor
(TNF) inhibitor response in AS, suggesting that
chronic H. pylori infection may contribute to
resistance to biologic therapies [12].

So, in light of current scientific data, the link

between H. pylori infection and axial spondyloarthritis
(auxSpA) is not definitively established. Is H. pylori
infection a causative factor or merely an associated
condition in individuals with spondyloarthritis (SpA)?
The strength of the association also remains poorly
defined. We aimed to identify disease-related
determinants of H. pylori positivity among patients
diagnosed with AS.

METHODS
Patient Selection

This is a retrospective cohort study conducted on
patients who presented to the rheumatology outpatient
clinic at Pamukkale University. Patients diagnosed
with AS based on the modified New York
classification criteria were enrolled in this study.
Inclusion criteria comprised an age range of 18 to 65
years, consistent outpatient follow-up between 2022
and 2023, and the absence of comorbid conditions.
Patients for whom H. pylori data were accessible were
enrolled in the study. The medical records of these
patients were retrospectively reviewed. From the
patients’ medical records, detailed information was
extracted, including age, sex, demographic
characteristics, treatment regimens, disease
phenotypes, and the presence or absence of AS in first-
degree relatives as reported family history.

Assessments

Conventional radiographs were available for all
patients in the institutional system, whereas Magnetic
resonance imaging (MRI) data were not consistently
present. To ensure a homogeneous study population,
only patients who met the modified New York criteria
for AS based on radiographic findings were included.
Patients classified as having non-radiographic axSpA
were excluded from the study. All AS patients were
classified in according to the modified New York
classification criteria [13]. HLA-B27 was tested with
flow cytometry according to the methods described by
Albrecht and Muller [14]. Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) was
used to evaluate disease activity [15]. To assess disease
activity, patients were stratified into four groups
according to their BASDAI scores. A BASDALI score
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of <2 was considered indicative of disease remission;
scores between 2 and <4 were classified as low disease
activity. Patients with scores between 4 and <6 were
categorized as having moderate disease activity, while
scores >6 were considered representative of high
disease activity.

The presence of uveitis, psoriasis, hip joint
involvement and inflammatory bowel disease was
recorded based on documentation in the patients'
medical records indicating that these conditions had
been diagnosed, managed, or followed by relevant
specialists (ophthalmology, dermatology, orthopedics,
and gastroenterology, respectively). A history of any of
these manifestations - regardless of whether they were
active at the time of evaluation, their frequency, or
whether they occurred only once - was considered
positive.

Serum immunoglobulin G and immunoglobulin A
antibodies to H. pylori were measured by enzyme-
linked immunosorbent assay (ELISA) [16]. Patients
were classified according to H. pylori antibody titers

TABLE 1. General Patient Characteristics and
H. Pylori Ig A/ H. Pylori 1g G Positivity in the
whole Study Group

Variables Data
Gender

Male 82 (36.8%)

Female 141 (63.2%)
Age (years)) 46.59+£11.97
Disease duration (years) 7.89+9.28
Smoking

None 144 (64.6%)

Yes 79 (35.4%)
H. pylori Ig A positivity

Negative 128 (57.4%)

Positive 75 (33.6%)

High positive 20 (9.0%)
H. pylori Ig G positivity

Negative 96 (43.0%)

Positive 101 (45.3%)

High positive 26 (11.7%)

Data are shown as meantstandard deviation or n (%).
H. pylori, helicobacter pylori.

(positive for > 10 U/mL, high positive for > 100 U/mL
and negative for <9.9 U/mL) [17].

Ethical approval for this non-interventional study
was obtained from the Pamukkale University non-
interventional clinical research ethics committee
(approval number: 20, protocol code: 11/2019),
granted on 19 November 2019.

Statistical Analysis

In the analysis of data, descriptive statistics,
including mean, standard deviation, frequency, and
percentage values, have been presented. To examine the
measurements by groups, an Independent Samples t-
test analysis was conducted. For the analysis of
proportional variables, a Chi-square test was performed,
with Fisher's correction applied when necessary.
Logistic regression analysis was used to examine the
impact of multiple risk factors on the positivity of anti-
H. pylori Ig A and H. pylori 1g G. The logistic
regression analysis was calculated adjusted for
smoking, disease duration and sex factors. Odds ratio
and 95% confidence interval were calculated for the risk
factors. In this study, P-value<0.05 was considered
statistically significant. Analyses were performed using
SPSS 25.00.

RESULTS

A total of 243 AS patients were included, of the
patients, 36.8 % were male, and 63.2 % were female.
The average age of the patients was 46.59+11.97
years, and the average disease duration was 7.89+9.28
years (Table 1). A Chi-square test indicated no
significant effect of smoking, gender, HLA-B27
positivity, or other factors on H. pylori Ig A and H.
pvlori Ig G Positivity, except for uveitis and hip
involvement, which showed significant associations
with the presence of H. pylori Ig G positivity, shown
in Table 2. No statistically significant association was
observed between either H. pylori Ig A or H. pylori Ig
G positivity and the type or frequency of analgesic or
biologic agent use (Table 3). Among analgesics,
diclofenac was the most commonly used drug across
all subgroups. Meloxicam showed a slightly higher
usage in H. pylori Ig A positive (8.4%) compared to
H. pylori Ig A negative (3.1%) patients, although this
difference did not reach statistical significance
(P=0.23). Regarding biologic therapies, no significant
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TABLE 2. Factors that related to H. Pylori Ig A/ H. Pylori Ig G Positivity

H. pylori Ig A positivity H. pylori Ig G positivity
Negative Positive P-value Negative Positive P-value
Smoking, n (%) No 77 (60.2) 67 (70.5) 0.07 59 (61.5) 85 (66.9) 0.24
Yes 51 (39.8) 28 (29.5) 37 (38.5) 42 (33.1)
Gender, n (%) Male 47 (36.7) 35 (36.8) 0.58 36 (37.5) 46 (36.2) 0.48
Female 81 (63.3) 60 (63.2) 60 (62.5) 81 (63.8)
HLA B27 positivity, No 57 (44.5) 43 (45.7) 0.48 40 (41.7) 60 (47.6) 0.23
n (%)
Yes 71 (55.5) 51 (54.3) 56 (58.3) 66 (52.4)
Acute sacroiliitis at No 35(27.3) 33 (34.7) 0.15 28 (29.2) 40 (31.5) 0.41
the diagnosis, n (%)
Yes 93 (72.7) 62 (65.3) 68 (70.8) 87 (68.5)
Family history, n (%) No 72 (56.3) 60 (63.2) 0.18 56 (58.3) 76 (59.8) 0.46
Yes 56 (43.8) 35 (36.8) 40 (41.7) 51 (40.2)
Inflammatory bowel No 122 (95.3) 91 (95.8) 0.58 91 (94.8) 122 (96.1) 0.44
disease, n (%)
Yes 6 (4.7) 44.2) 5(5.2) 5(3.9)
Uveitis, n (%) No 111 (86.7) 84 (88.4) 0.43 87 (90.6) 108 (85) 0.04*
Yes 17 (13.3) 11 (11.6) 9094 19 (15)
Psoriasis, n (%) No 124 (96.9) 94 (98.9) 0.29 94 (97.9) 124 (97.6) 0.63
Yes 4(3.1) 1(1.1) 2(2.1) 3(2.4)
Enthesitis, n (%) No 73 (57) 59 (62.1) 0.27 57 (59.4) 75 (59.1) 0.54
Yes 55 (43) 36 (37.9) 39 (40.6) 52 (40.9)
Dactilitis, n (%) No 125 (97.7) 94 (98.9) 0.43 93 (96.9) 126 (99.2) 0.21
Yes 3(2.3) 1(1.1) 3(3.1) 1 (0.8)
Arthritis, n (%) No 94 (73.4) 70 (73.7) 0.55 74 (77.1) 90 (70.9) 0.19
Yes 34 (26.6) 25 (26.3) 22 (22.9) 37 (29.1)
Hip involvement, No 124 (96.9) 87 (91.6) 0.08 95 (99) 116 (91.3) 0.02*
n (%)
Yes 4(3.1) 8(8.4) 1(1) 11 (8.7)
Dyspepsia, n (%) No 95 (74.2) 72 (75.8) 0.43 75 (78.1) 92 (72.4) 0.49
Yes 33 (25.8) 23 (24.2) 21 (21.9) 35 (27.6)
BASDALI n (%) Remissio 47 (36.7) 46 (48.4) 0.62 36 (37.5) 57 (44.9) 0.64
n
Low 14 (10.9) 10 (10.5) 11 (11.5) 13 (10.2)
Moderat 24 (18.8) 12 (12.6) 15 (15.6) 21 (16.5)
e
High 43 (33.6) 27 (28.4) 34 (35.4) 36 (28.3)

BASDALI, bath ankylosing spondylitis disease activity index; HLA B27, human leukocyte antigen B27; H. pylori, Helicobacter
pylori. *Chi-square test. Statistically significant P-values are shown in bold.
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TABLE 3. Distribution of analgesic and Biologic Therapy Usage According to H. pylori Ig A and H.

pylori Ig G antibody seropositivity

H. pylori g A P-value H. pylorilg G P-value
Negative Positive Negative Positive
Analgesics, n (%) None 6 (4.7) 6 (6.3) 0.23 6(6.3) 6(4.7) 0.29
Diclofenac 55(43) 37(38.9) 46 (47.9) 46 (36.2)
Indomethacin 20 (15.6) 13 (13.7) 13 (13.5)  20(15.7)
Asemetazin 18 (14.1) 13 (13.7) 13 (13.5) 18(14.2)
Ibuprofen 10 (7.8) 9(9.5) 9(9.4) 10 (7.9)
Meloxicam 4(3.1) 8(8.4) 3.1 9(7.1)
Other 15(11.7)  9(9.5) 6 (6.3) 18 (14.2)
Biologic Therapies, None 83 (64.8) 59 (62.1) 0.72 57(59.4)  85(66.9) 0.53
n (%)
Golimumab 7 (5.5) 2(2.1) 5(5.2) 4 (3.1
Etanercept 10 (7.8) 8(8.4) 12 (12.5) 6 (4.7)
Adalimumab 13(10.2) 13 (13.7) 8 (8.3) 18 (14.2)
Certolizumab 8(6.3) 7(7.4) 7(7.3) 8(6.3)
Secukinumab 3(2.3) 5(5.3) 4(4.2) 43.1)
Infliximab 4(3.1) 1(1.1) 3(3.1) 2 (1.6)

H. pylori, helicobacter pylori.

differences were noted between groups.

A significant difference was found in age and
erythrocyte sedimentation rate (ESR) levels in relation
to H. pylori Ig A positivity. The magnesium levels
were lower and ESR was higher in H. pylori Ig A
positive patients compared to H. pylori Ig A negative
patients. H. pylori Ig G positivity was also
significantly associated with increased age and the hip
involvement. The numerical data are presented in
detail in Table 4.

The variables examined up to this point are those
analyzed univariately. In Table 5, the risks and effects
of the variables affecting H. pylori 1g A positivity are
examined to determine whether they are the same.
Logistic regression analysis indicated that ESR, age,
and magnesium levels were significant risk factors for
H. pylori 1g A positivity. Both of high ESR and
elderly-age increased the likelihood of H. pylori 1g A
positivity, and lower magnesium levels also increased
the risk. The ability of the variables ESR, age, and
magnesium levels to explain the risk of H. pylori Ig A
positivity was found to be 29% (Neg. R*=0.29). The

model’s success rate is 80%, which can be considered
high. When interpreting the significant factors, it was
found that high ESR levels (30.73+20.34 mm/h)
increase the likelihood of H. pylori Ig A positivity by
3.08 times (95% confidence interval [CI]: 2.05-4.11).
The increased age of patients (48.65£11.29 years)
increases the likelihood of H. pylori Ig A positivity by
2.52 times (95% CI: 1.49-3.55). Lower magnesium
levels in patients (1.95+0.09 mEq/L) increase the
likelihood of H. pylori Ig A positivity by 2.82 times
(95% CI: 1.05-2.88).

Upon reviewing the results, the logistic regression
analysis for H. pylori Ig G positivity revealed that hip
involvement, age, and uveitis were significant risk
factors for H. pylori 1g G positivity (P<0.05). Age and
uveitis increased the likelihood of H. pylori Ig G
positivity (Table 6). The ability of the variables hip
involvement, age, and the presence of uveitis to
explain the risk of H. pylori Ig G positivity was found
to be 25% (Neg. R?=0.25). The model’s success rate
i1s 76%, which can be considered moderately high.
When interpreting the significant factors, it was found
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TABLE 4. Measures of Positivities of Antibodies of H. Pylori IgA and H. Pylori Ig G

H. pylori 1gA H. pylorilg G
Negative Positive P-value Negative Positive P-value

Age (years) 45.07+£12.28 48.65+11.29 0.03* 44.89+12.3 47.89+11.6 0.04*
Disease duration 7.2249.13 8.79+£9.44 0.28 7.08+8.5 8.49+9.81 0.59
(years)

Glucose (mg/dL) 100.2£21.27  100.314+24.57 0.79 102.05+£27.41  98.87+18.32 0.74
Creatinin (mg/dL) 0.71+£0.17 0.73£0.17 0.31 0.71+£0.18 0.72+0.16 0.33
ALT (U/L) 21.43+£14.77  20.79+10.78 0.93 22.63£16.28  20.05+10.19 0.39
ESR (mm/h) 24.09£15.52  30.73+£20.34 0.01* 25.57£19.38  27.94+16.88 0.10
CRP (mg/dL) 5.24+7.57 4.57+£5.18 0.71 5.52+7.93 4.53+5.49 0.28
Magnesium (mEq/L) 2.01+0.05 1.95+0.09 0.03* 1.99+0.19 1.9840.15 0.79
BASDAI 4.57+5.95 3.74+2.64 0.20 4.71+6.71 3.844+2.63 0.27

Data are shown as mean+standard deviation or n (%). ALT, alanine aminotransferase; BASDAI, bath ankylosing spondylitis
disease activity index; CRP, c-reactive protein; ESR, erythrocyte sedimentation rate; H. pylori, helicobacter pylori.
**Independent samples t-test analysis, *0.05: significant difference at the 0.05 level.

Statistically significant P-values are shown in bold.

that patients with hip involvement have a 3.48 times
higher likelihood of H. pylori Ig G positivity (95% CI:
1.52-6.04). The higher age of patients (48.65+11.29
years) increases the likelihood of H. pylori 1g G
positivity by 2.40 times (95% CI: 1.43-3.46). The
presence of uveitis (1.95+0.09) increases the
likelihood of H. pylori Ig G positivity by 1.61 times
(95% CI: 1.05-2.22).

DISCUSSION

Through this retrospective cohort study, we have
identified several potential associations between H.
pylori seropositivity and AS, including anti-H. pylori
Ig A (age, ESR, serum magnesium) and anti-H. pylori
Ig G (age, uvetitis, hip involvement). To the best of our

knowledge, this study is the first to analyze the
association between H. pylori and the characteristics
of AS. One of the most intriguing findings of this
study is that uveitis is associated with H. pylori Ig G
seropositivity. Literature suggests that H. pylori
infection is linked to undifferentiated anterior uveitis,
while the data connecting H. pylori infection to AS
remains conflicting. Otasevic et al. [18] explored the
presence of H. pylori in patients with acute anterior
uveitis (AAU) and SpA. All three patient groups
(66.7% in the AAU group, 73.3% in the SpA group,
and 80% in the AAU+SpA group) exhibited a higher
percentage of H. pylori positivity compared to healthy
controls, with only 26.7% of controls being anti-H.
pylori positive, indicating a statistically significant
difference between the patient and control groups
(P<0.05) [18]. A prospective, cross-sectional, and

TABLE 5. Determination of Risk Levels for H. pylori Ig A Positivity

Variables W P-value P (Risk level) 95% CI (B)
ESR 4.11 0.03* 3.08 2.05-4.11
Age 342 0.03* 2.52 1.49-3.55
Magnesium 2.12 0.04* 1.82 1.05-2.88

CI, confidence Interval for the risk level; ESR, eruthrocyte sedimentation rate; H. pylori, helicobacter pylori
*Logistic regression analysis, significant risk factors f=risk level. Statistically significant P-values are shown in bold.
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TABLE 6. Determination of Risk Levels for H. Pylori Ig G Positivity
Variables w P-value B (Risk level) 95% CI (B)
Hip Involvement 5.58 0.04* 3.48 1.52-6.04
Age 3.12 0.04* 2.40 1.43-3.46
Uveitis 3.52 0.04* 1.61 1.05-2.22

CI, confidence interval for the risk level; H. pylori, helicobacter pylori

*Logistic regression analysis, significant risk factors B=risk level. Statistically significant P-values are shown in bold.

comparative study also demonstrated a direct
association  between  undifferentiated  non-
granulomatous uveitis and H. pylori Ig G titers [19].
Although the seroprevalence of H. pylori in uveitis has
been reported to be increased in several studies, the
potential role of H. pylori in the pathogenesis of
uveitis remains unclear [20]. In our study, this may
indicate a comorbidity or even an interaction,
suggesting that AS patients with concomitant H. pylori
infection are more likely to develop uveitis. Given that
patients with prior experiences of uveitis and a higher
number of uveitis flares were not included in this
study, establishing a clear cause-and-effect
relationship is challenging retrospective studies. In
addition to uveitis, hip involvement was also found to
be related to H. pylori 1g G positivity in our study.
While no direct studies have yet explored the
association between H. pylori seropositivity and hip
joint involvement in AS, the existing evidence supports
a potential link between chronic infections and more
severe disease phenotypes. Given that hip involvement
is considered a marker of advanced or refractory AS, it
is plausible to hypothesize that H. pylori -related
systemic inflammation may contribute to such clinical
manifestations. It remains unclear to what extent the
longer disease duration, more frequent exposure to
medications, and older patient population may have
contributed to the observed high prevalence.
Furthermore, the limited number of patients exhibiting
hip involvement (n=24) substantially hindered the
ability to conduct a robust statistical analysis within this
subgroup.

A recent review conducted in China indicates that
the prevalence of H. pylori is notably higher in the
elderly, with rates nearly double those observed in
younger individuals 28.0% (95% CI: 23.9-32.5%) in
children and adolescents compared to 46.1% (95% CI:

44.5-47.6%) in adults [21]. Considering both H. pylori
and host-microbe interactions, it is known that this
bacterium has coexisted with modern humans for
millennia [22]. A study conducted in Brazil also
reported an increased H. pylori prevalence associated
with age, independent of sex [23]. In our study,
advanced age was similarly observed as a risk factor
for both H. pylori Ig A and Ig G positivity, likely due
to an increased risk of possible exposure among
patients.

The induction of low-grade inflammation due to
H. pylori has been hypothesized as one of the
pathogenic  mechanisms underlying various
extragastric manifestations of H. pylori [24].
Inflammation markers such as ESR and C-reactive
protein (CRP) have been shown to correlate with gut
microbiota; for instance, a positive correlation exists
between Bacteroidetes abundance and CRP/ESR,
while a negative correlation is observed between
Firmicutes and CRP/ESR [25]. High serum levels of
CRP and TNF-a were reported in preeclamptic women
who were seropositive for H. pylori compared to
seronegative subjects [26]. Unfortunately, the existing
literature on this subject presents inconsistent and
sometimes contradictory findings. A cross-sectional
cohort study revealed no interaction between systemic
inflammation and H. pylori, investigating CRP levels,
neutrophil/lymphocyte ratio (NLR), and
platelet/lymphocyte ratio (PLR) to assess systemic
inflammation [27]. On the contrary, Saglam et al.
found an increased neutrophil count and PLR in
individuals positive for H. pylori [28]. In our study,
the relationship between elevated ESR and positive H.
pylori 1gA levels was found to be statistically
significant.

One review suggests that H. pylori infection may
alter magnesium levels in patients with renal disease,
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although the underlying mechanisms remain
unconfirmed [29]. Hafizi et al. [30] investigated the
association between serum magnesium levels and H.
pyvlori in a cross-sectional study involving stable
kidney transplant patients. They utilized the urea
breath test (UBT) to detect H. pylori and found higher
magnesium levels in H. pylori-positive patients [30].
However, no significant relationship was found
between serum H. pylori-1gG antibody titers and
serum magnesium levels in patients with type 2
diabetes mellitus and chronic kidney disease [31].
Conversely, Oztiirk et al. [32] reported significantly
lower serum magnesium levels in H. pylori positive
children compared to healthy controls. Considering all
these conflicting data, establishing a clear relationship
is  challenging; however, in our study,
hypomagnesemia was identified as a risk factor for AH.
pylori Ig A positivity. Although the use of proton pump
inhibitors (PPIs) has not been studied across the entire
cohort, the induction of hypomagnesemia by PPIs is a
well-documented phenomenon, and this relationship
is dose-dependent [33]. However, our study does not
clarify whether hypomagnesemia is associated with
PPI, which should be acknowledged as a limitation.
Therefore, the observed association between H. pylori
Ig A and magnesium levels may not be directly related
to AS itself. It is possible that H. pylori-infected
patients are more likely to utilize PPIs, and this
likelihood may be even higher among AS patients,
given their more frequent use of nonsteroidal anti-
inflammatory drugs (NSAIDs).

On the other hand, the greatest genetic
predisposition towards AS is known to be associated
with the presence of HLA-B27 positivity [34]. The
significance of gut microbiota is crucial in the
pathogenesis of axSpA [35]. A recent meta-analysis
demonstrated a strong association between infections
and the development of AS through case-control and
cohort studies [8]. Environmental factors may
contribute to the disease's manifestation in genetically
predisposed individuals, resulting in dysbiosis [36].
Recent studies have also found no correlation between
disease activity and H. pylori in AS patients. Only
22.2% of patients with active AS were positive for H.
pylori in stool samples. In our study, there was no
significant effect of HLA-B27 positivity or BASDAI
on H. pylori Ig A and H. pylori Ig G positivity.

Strengths and Limitations

We utilized serum H. pylori antibody tests, while
H. pylori stool antigen tests, urea breath test, or
invasive tests offer more accurate and quicker
detections. The sensitivity and specificity of the H.
pylori antibody tests are lower. We consider this to be
one of the major limitations of the study. Nevertheless,
serological tests are widely used and less expensive
non-invasive tests for diagnosing H. pylori infection.
They are more appropriate for population screening
than for diagnostic purposes. Relying solely on
serological tests to assess H. pylori infection status
poses limitations, particularly in the absence of
confirmatory testing (e.g., urea breath test or stool
antigen). The lack of confirmation of infection
presence via the aforementioned tests can be
considered a weakness of the study. Furthermore, this
study represents a single-center experience and
includes a relatively small patient population. As this
study was based on retrospective data, a causal
relationship cannot be established. As previously
mentioned, the limited number of patients with hip
joint involvement precluded further subgroup analyses
within this cohort. In patients with a history of uveitis,
those with recurrent episodes and those with a single
episode were grouped together, thereby preventing the
formation of a homogeneous subgroup. Moreover, the
inclusion of only those patients with available H.
pyvlori antibody test results in the hospital system
introduces a potential selection bias. Additionally, the
lack of data regarding PPI use posed a challenge in
interpreting serum magnesium levels, as PPIs are
known to affect magnesium homeostasis.

One of the main strengths of this study is the use
of a well-defined patient group without comorbidities,
which reduces confounding and allows a clearer
understanding of disease-related associations. The
relatively large sample size also increases the
reliability of the results. In addition, the use of
multivariable logistic regression makes the analysis
stronger by identifying independent factors linked to
seropositivity in a clear and systematic way.

CONCLUSION

As observed in our study, increased age may be risk
factor for exposure to H. pylori. Patients with elevated
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ESR or hypomagnesemia may be monitored closely
for accompanying H. pylori infection. The presence of
uveitis or hip involvement may serve as predictive
indicators for H. pylori infection. Understanding the
role of H. pylori in AS could provide valuable insights
into the disease's progression and facilitate the
development of more effective treatment strategies.
Further investigations with larger patient cohorts are
necessary to deepen our understanding of its potential
influence on AS pathophysiology.
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Abstract:

Objective: This study examined the effects of Eye Movement Desensitization and Reprocessing (EMDR)
therapy on psychosomatic symptoms and early maladaptive schemas.

Methods: This study used a single-group pretest-posttest multiple case design, conducted without a control
group. Five voluntary participants aged 18 and over were selected via purposive sampling. Data were collected
through a Demographic Information Form, the Young Schema Questionnaire, and the Somatization Scale(33
items, derived from the MMPI).

Results: All participants showed decreases in early maladaptive schemas and psychosomatic symptoms after
EMDR therapy, indicating its effectiveness in reducing both cognitive and somatic distress.

Conclusion: EMDR therapy appears effective in alleviating psychosomatic symptoms and maladaptive
schemas. These findings support its clinical use and highlight the need for further research with larger samples.

Keywords: EMDR, Psychosomatic Symptom, Early Maladaptive Schemas, Psychosomatization

intervening in early maladaptive schemas, which
Young [1] described as highly fixed, permanent
beliefs that hinder treatment. Schema therapy posits
that these schemas originate in early childhood [2],
encompassing memories, cognitions, emotions, and
bodily sensations causing functional impairments. Eye
movement desensitization and reprocessing (EMDR)
therapy primarily targets memories and intrusive
thoughts, activating negative beliefs - early
maladaptive schemas - via memory processing
according to the adaptive information processing
(AIP) model.
The AIP model integrates unresolved negative

Schema—focused therapy methods center on

memories into existing memory networks; failure
causes disconnection and psychopathology [3].
EMDR facilitates reprocessing through bilateral
stimulation, organizing memories semantically and
promoting positive cognitions [4]. Mares [5] linked
early maladaptive schemas to core beliefs formed in
early childhood. Schema therapy highlights that unmet
emotional needs lead to pathology and unconscious
negative coping [6]. These schemas arise from
conscious and unconscious emotional and physical
domains [7].

Numerous studies report positive physical and
psychological outcomes after EMDR. Van Rood and
de Roos [8] associated EMDR with improvements in
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unexplained chronic pain. Tesarz et al. [9] emphasized
psychosocial factors and emotional processing deficits
in chronic pain, concluding EMDR alleviates
psychosomatic symptoms.

Early maladaptive schemas are shaped by adverse
childhood experiences and contribute to
psychosomatic symptoms [10]. EMDR therapy may
reduce their impact by targeting core cognitions.
Unlike schema therapy’s long-term focus, EMDR
offers faster processing of underlying trauma. The aim
of this study is to examine the effects of EMDR
therapy on early maladaptive schemas and
psychosomatic symptoms. Unlike schema therapy,
which involves a long-term treatment process, EMDR
provides a relatively rapid reprocessing of traumatic
memories. By focusing on this distinction, the study
seeks to contribute to the limited body of literature
investigating the impact of EMDR on both schemas
and psychosomatic complaints.

METHODS
Model

Since the study aimed to examine the effect of
EMDR therapy on psychosomatic symptoms and early
maladaptive schemas, a quasi-experimental pretest-
posttest design without a control group was used [11].
In this design, participants are measured with the same
dependent variables before and after the experimental
procedure [12].

Population and Sample

The study included five voluntary participants
aged 18 and over, who presented with psychosomatic
symptoms. Participants were selected using purposive
sampling based on specific inclusion and exclusion
criteria. The inclusion criteria were being 18 years or
older, experiencing psychosomatic complaints, and
providing informed consent to participate in the study.
Participants were excluded if they had severe
psychiatric disorders such as psychosis or major
depression, were undergoing ongoing psychotherapy
or pharmacotherapy that could interfere with EMDR,
had neurological disorders, or were unable to attend
the full intervention sessions. Data were collected on
demographic characteristics, early maladaptive
schemas, and psychosomatic symptoms using a

Demographic Information Form, the Young Schema
Questionnaire, and the Somatization Scale.

Data Collection Tools

In this study, demographic information form,
Young Schema Scale- Form 3 and Minnesota
Multiphasic Personality Inventory somatization
subscale was used to collect data.

Demographic Information Form

This form consists of 11 questions and includes
demographic information such as gender, age,
education etc., as well as whether the participant has
a chronic or psychological disorder.

Young Schema Scale

In this form developed by Jeffrey Young [7] based
on Schema Therapy, 18 dimensions covering the
schema areas of Disconnection and Rejection,
Impaired Autonomy and Self-Exposure, Impaired
Boundaries, Other Orientation, Hyper-vigilance and
Repression are proposed. This scale includes 90 items
and is graded on a 6-point Likert scale. Soygiit ef al.
[13] studied its reliability and validity in Turkey.

Somatization Scale (33 items, derived from the
MMPI)

The Somatization Scale was developed by
selecting 33 items related to somatization disorder
from the Minnesota Multiphasic Personality Inventory
(MMPI). Its validity and reliability in Turkey were
examined by Diilgerler (unpublished master’s thesis,
2000). The internal consistency reliability coefficient
was 0.83, the test-retest reliability coefficient was
0.996, the first-half Alpha value was 0.8810, the
second-half Alpha value was 0.8439, and its
correlation with the SCL-90-R somatization subscale
was 0.80. The scale includes both positively and
negatively worded items, each answered as either
“true” or “false.” Total scores range from 0 to 33, with
higher scores indicating greater somatization
symptoms.

Process

This study was approved by the Istanbul Aydin
University Social and Human Sciences Ethics
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Committee (Decision No: 2023/10; date: 21.12.2023).
Five volunteers with psychosomatic symptoms were
selected via purposive sampling from 5SNIK
Psychoacademy. Informed consent was obtained.
Participants received eight weekly EMDR sessions
over two months. Pre- and post-assessments were
conducted. The study is adapted from the second
author’s master’s thesis.

Statistical Analysis

In this study, statistical analyses were evaluated
using SPSS 27 software. The pre-test and post-test
scores of the Somatization Scale and Young Schema
Scale for each participant were calculated and
presented in the form of a descriptive table.

RESULTS
PARTICIPANT 1
History Taking Phase (SESSIONS 1-2)

Participant M.Y., a 28-year-old single university
graduate from Istanbul, reported difficulties in
romantic relationships, anger issues, and recurrent
headaches with no medical diagnosis. She described
herself as worthless and undeserving of love due to
traumatic experiences and emotional distress. Based
on these factors, the Young Schema Questionnaire and
Somatization Scale were administered, and EMDR
therapy was initiated to target both somatic symptoms
and early maladaptive schemas.

Participant 1 Formulation

A. T am incompetent

First memory: Being offended by the teacher in
primary school because of a question he did not know
(Subjective Units of Disturbance [SUD] 7)

Worst memory: Abuse experienced at age 7-8
(SUD9)

Last memory: Unable to prevent a partner from
attempting intimacy against her will (SUD 8)

Any other memories: —

B. I'm worthless

First memory: Abuse experienced at age 7-8
(SUD9)

Worst memory: Abuse experienced at age 7-8
(SUD9)

Last memory: Attempted intimacy without

consent of last partner (SUD 7)

Any other memories: —

C. I am helpless

First memory: Abuse experienced at age 7-8
(SUD 9)

Worst memory: Abuse experienced at age 7-8
(SUD 9)

Last memory: Attempted intimacy without
consent of last partner (SUD 7)

Any other memories: Moments when her mother
touched her body without her consent (SUD 6)

Note: Headache and physical sensations were
reported for all memories.

Preparation Phase: SESSION 3

At this stage, she was informed about EMDR
therapy and relaxation exercises were applied.

Evaluation Phase: SESSION 4

In this session, the participant’s target memory and
associated elements—including the image, negative
and positive cognitions, Validity of Cognition (VOC),
emotion, SUD, and body sensations—were evaluated.
The negative belief identified was “I am helpless,” and
the target image was “the moment the perpetrator
placed M.Y. on his lap and touched her genital area,”
selected as both the earliest and most distressing
memory. Current triggers included her boyfriend’s
unsolicited physical advances, cohabitation with the
perpetrator, emotionally neglectful behavior from her
mother, and exposure to abuse scenes in media.

Desensitization Phase: SESSION 5

She experienced intense crying during the initial
sets. The memory unfolded with scenes such as
“meeting in the parking lot” and “recognizing his
voice in the apartment,” followed by sensory details
like the tracksuit color and perfume scent. Although
she showed no emotional expression afterward, she
reported occasional headaches. As the target memory
proved distressing and her SUD level remained at §,
the session was concluded using the incomplete
session protocol.

SESSION 6

In this session, which started with the evaluation
of the previous session, she mentioned that her
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headaches continued and remembered memories about
her mother between the sets. She scored her SUD as 6
and the session ended with a safe place exercise.

SESSION 7

In this session, she continued her memories about
her mother in the sets and towards the end of the sets,
she made positive statements and stated her SUD
score as 4.

SESSION 8

At the beginning of the session, M.Y. reported
only three vague headaches during the week and rated
her SUD score as 3. Following 28 sets, she expressed
positive shifts such as “I am free now; these
experiences are in the past.” With a final SUD score
of 0 and noted physical relaxation, the session
concluded by completing the past, present, and future
phases of the EMDR protocol, including placement,
body scan, closure, and reassessment.

PARTICIPANT 2
History Taking Phase (SESSIONS 1-2)

Participant O.L. is a 30-year-old married
university graduate living with his family in Istanbul
and is the youngest of two siblings. He reported
difficulties in emotional closeness with his spouse,
anger issues, and medically unexplained pain in his
head, shoulders, and back. He also expressed
challenges in setting boundaries, a need for constant
approval, and traumatic experiences with his father.
He described himself as unlovable, unsuccessful, and
worthless, and reported difficulty initiating tasks
without others’ approval. Based on these factors, the
Somatization Scale and Young Schema Questionnaire
were administered, and EMDR therapy was initiated
to address both somatic symptoms and -early
maladaptive schemas.

Participant 2 Formulation

A. I am incompetent

First memory: When he was 8 years old, he was
told to take care of his visually impaired brother (SUD
8)

Worst memory: When his recommended stock
market purchases lost value and a senior figure called
him to account (SUD 9).

Last memory: Having to pay the bill when his
friend insisted on inviting him to dinner with guests
from abroad (SUD 6)

Any other memories: —

B. I'm worthless

First memory: When he was 12 years old and his
father did not come to the hospital during surgery
(SUD 7)

Worst memory: At age 24, when he was at
university, his father did not come to his graduation
(SUD 9)

Last memory: At age 28, an argument with his
wife during his military service (SUD 8)

Any other memories: —

Note: For all memories, the physical sensation of
tightness in the throat was reported.

Preparation Phase: SESSION 3

At the beginning of this session, he was given
information about EMDR and relaxation exercises
were practiced.

Evaluation Phase: SESSION 3

During this stage, the participant’s problem,
memory, image, negative and positive cognitions,
Validity of Cognition (VOC), emotion, SUD, and
bodily sensations were evaluated. It was decided to
start working with the belief of 'valuelism' by
determining the first and worst memories. Current
triggers included difficulties with his spouse, the fact
that his close friend had moved away, ongoing
difficulties in starting tasks, and not communicating
with his father.

Desensitization Phase: SESSION 4

He began the sets with crying and reported feeling
sad. He focused on the memory of his father not
coming to his graduation, recalling details such as
"receiving the diploma on stage" and "his father not
being there." The participant reported a SUD score of
6, and the session was concluded using the incomplete
session protocol.

SESSION 5

In this session, he reviewed the previous session
and reported a SUD score of 4. The memory unfolded
with scenes such as “seeing his mother alone” and
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“everyone applauding and smiling at him,” leading to
the emergence of positive cognitions. After 32 sets, he
reported physical relaxation and a SUD score of 0. The
three-phase EMDR protocol—installation, body scan,
and closure—was completed for this memory. Since
the initial phases of another target memory had already
been conducted, he was reminded of it, and
desensitization was scheduled for the following
session.

SESSION 6

In this session, the memory “when he was told to
take care of his visually impaired brother at age 8 was
selected, and his negative and positive cognitions,
VOC, emotion, SUD, and body sensations were
determined. He stated his negative cognition as “I am
inadequate.” After reviewing the first and last memory,
the desensitization phase was started.

Desensitization Phase

When the target memory was activated, he
reported a SUD score of 8 along with sensations of
throat tightness and back pain. The memory unfolded
through scenes such as “when the neighbors came
over” and “when they turned to him while watching
television and told him to take care of his brother.” He
reported experiencing intense fear. Following 30 sets,
he demonstrated a cognitive shift, stating, “It wasn’t
my fault; [ was a child. My family was responsible for
taking care of me too,” and his SUD score decreased
to 4. The session concluded using the incomplete
session protocol.

SESSION 7

In this session, he reported a SUD score of 0
related to the memory after the sets.

Placement Phase: SESSION 8

The sets continued until the VOC score reached 7,
and the past, present, and future phases of the EMDR
protocol were completed for this memory, including
the body scan, closure, and reassessment stages.

PARTICIPANT 3
History Taking Phase (SESSIONS 1-2-3)
Participant G.Y. is an 18-year-old single high

school senior living alone. She struggles with social
communication and has low self-confidence in
romantic relationships. Her father is perfectionistic,
and her mother seeks constant approval. G.Y. feels
inadequate, experiences anger and fear of failure, has
communication issues with her father, and suffers
from persistent headaches without medical diagnosis.
Based on these factors, the Somatization Scale and
Young Schema Questionnaire were administered, and
EMDR therapy was initiated.

Participant 3 Formulation

A. I am incompetent

First memory: Childhood experience of fecal
incontinence (SUD 10)

Worst memory: Childhood experience of fecal
incontinence (SUD 10)

Last memory: The moment her father yelled at
her (SUD 9)

Any other memories: The first moment she
appeared on stage (SUD 9)

Note: Physical sensations of headache were
reported for all memories.

Preparation Phase: SESSION 4

At this stage, she was informed about EMDR, and
relaxation exercises were practiced.

Evaluation Phase: SESSION 5

During this session, her problem was identified,
and the first and worst memory was determined as
“wetting herself in primary school.” The associated
image, negative cognition, positive cognition, Validity
of Cognition (VOC), emotion, SUD, and bodily
sensations were assessed. Current triggers included
ongoing exams at school, relatives’ ongoing success
expectations, and comparisons with her older sister.

Desensitization Phase: SESSION 6

When the selected memory was activated, it began
with “the moment she started to sit in the classroom,
the moment her teacher did not allow her to go to the
toilet, the moment she felt wetness.” After 16 sets, she
reported feelings of shrinkage, verbalized associated
thoughts, and stated her SUD score as 8. The session
was concluded using the incomplete session protocol.
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SESSION 7

In this session, she reported a recurring memory
from the previous session. She described experiencing
heart palpitations and physical stiffness when stepping
onto the stage for a school presentation, which
contributed to strong feelings of inadequacy. During
the sets, she expressed anxiety with statements such
as “I’'m nervous, I'm afraid of forgetting my
memorization” and reported a SUD score of 6. Due to
emerging shoulder pain, the session was concluded
using the incomplete session protocol.

SESSION 8

In this session, she reported a significant decrease
in body sensations and rated her SUD score as 4. After
25 sets, she made positive statements such as “My
presentation was good; I deserved to be there.” When
the SUD score reached 0, all three aspects of the
EMDR protocol were completed, including memory
placement, body scan, and reassessment.

PARTICIPANT 4
History Taking Phase (SESSIONS 1-2)

Participant M.B. is a 27-year-old single secondary
school graduate and the youngest of three siblings. He
works with his father but reported trust issues affecting
his romantic relationships. He  described
communication problems with his father due to a
significant age gap and his father's anger. He also
stated that his mother is highly anxious and
overreactive, and that his social circle is limited.
Experiencing feelings of inadequacy, sudden anger,
numbness, and unexplained waist, back, and
headaches, the Somatization Scale and Young Schema
Questionnaire were administered. Considering these
traumatic memories, EMDR therapy was initiated.

Participant 4 Formulation

A. I am incompetent

First memory: Being ostracized by his friends at
the Armenian school in primary school (SUD 8)

Worst memory: His father telling him "you're
nothing" at home (SUD 9)

Last memory: The moment he got angry with his
father at work and punched the wall (SUD 8)

Other memory if any: When he was 15 years old,

his father yelled at him for a job he couldn't do (SUD 9)

B. I am worthless

First memory: When he was 7 years old, sharing
a dream with his father and he belittled him (SUD 8)

Worst memory: When his father took away the
prize money he had won (SUD 8)

Last memory: He had made plans for New Year's
Eve but his family did not wake him up (SUD 7)

Any other memories: When his friends told him
it was canceled even though they had made plans, but
they met on their own (SUD 9)

Note: For all memories, physical sensations of
headache, lower back and back pain, and numbness in
the legs were reported.

Preparation Phase: SESSION 3

In this session, he was informed about the
functioning of EMDR therapy, and various relaxation
exercises were applied.

Evaluation Phase: SESSION 4

The participant’s problems were identified,
focusing on the memory “nothing will come of you”
said by his father at home. The associated image,
negative cognition (NC), positive cognition (PC),
VOC, emotion, SUD, and bodily sensations were
determined. Memories related to the belief “I am
inadequate” were evaluated. Current triggers included
ongoing problems with his father, the pressure from
his anxious mother, and conflicts at work.

Desensitization Phase: SESSION 5

In the first sets, he explored the source of the
problems experienced with his father. In the following
sets, he focused on “the moment his father yelled,”
“the moment he felt guilty,” and “the moment his
father said nothing would happen to him.” He reported
a SUD level of 7, along with low back and back pain.
The session was concluded using the incomplete
session protocol.

SESSION 6

The participant initially reported a SUD score of
5 related to the memory and, after the ongoing sets,
reported 0 with a relaxed body. The placement, body
scan, closure, and reassessment stages were completed
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for this memory. Since the initial stages for another
memory were completed beforehand, the targeted
memory was addressed with desensitization in the
next session.

SESSION 7

In this session, the belief “I am worthless” was
evaluated in detail through the memory “although his
friends had plans, they met on their own without
calling him.” The associated image, NC, PC, VOC,
emotion, SUD, and bodily sensations were
determined.

Desensitization Phase

During the sets, he recalled memories such as “the
moment they all got into the car together” and “the
moment his friends told him that the plan was
canceled.” He reported increasing shoulder and back
pain, with a SUD level of 6.

SESSION 8

The previous session was reviewed. Initially, he
reported a SUD score of 4 and noted increased
numbness at the start of the bilateral stimulation sets,
followed by significant reduction after 10 sets. By the
17th set, he began expressing positive cognitions such
as “I am not to blame” and “I am also valuable.” At
the end of the processing, his SUD score decreased to
0. The EMDR protocol was completed by
implementing the installation, body scan, closure, and
reassessment phases related to the targeted memory.

PARTICIPANT 5
History Taking Phase (SESSIONS 1-2-3)

Participant F.T. is a 52-year-old lawyer and mother
of two. She divorced at age 32 and currently works at
a special education center. She sought therapy due to
infidelity, crying spells, and unexplained headaches.
Noting her dependent personality and the recent loss
of her husband during therapy, she reported increasing
feelings of helplessness. The Somatization Scale and
Young Schema Questionnaire were administered, and
considering her traumatic experiences and somatic
symptoms, EMDR therapy was initiated.

Participant S Formulation

A. T am helpless

First memory: When she was 7-8 years old and
brought to the hospital before her sister's death (SUD
8)

Worst memory: Ex-husband sending wedding
candy to her home (SUD 9)

Last memory: Ex-husband's wife calling and
threatening her (SUD 9)

Any other memories: Her ex-husband taking her
and the children in the car during the divorce, speeding
and risking death (SUD 9)

Note: Physical sensations of headache were
reported for all memories.

Preparation Phase: SESSION 4

At this stage, she was informed about the
functioning of the EMDR therapy process, and
relaxation exercises were practiced.

Evaluation Phase: SESSION 4

Negative beliefs and memories related to “I am
helpless” were evaluated. The memory “ex-husband
sending wedding candy to her house” was determined
as the worst memory. Positive cognition, VOC,
emotion, SUD, and bodily sensations were assessed.
Current triggers included problems at work, contact
with her ex-husband, and the recent loss of her
husband after the fifth session.

Desensitization Phase: SESSION 5

She experienced emotional difficulty following
the recent loss of her ex-husband. During memory
processing, she recalled distressing events such as
seeing herself in a wedding dress and being accused
of casting a spell on her son. After 25 sets of bilateral
stimulation, a related memory emerged involving her
children’s father not attending their performance or
taking them out to dinner. The session was concluded
using the incomplete session protocol, as her SUD
score remained at 7.

SESSION 6

When reviewing the previous session, she reported
her SUD score as 4. After the loss of her husband, she
noted that the infidelity affected her less than before
and initially reflected on her children being fatherless.
Following 30 sets, she began making positive
statements, her SUD score reached 0, and the past,
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TABLE 1. Young Schema Scale Pre-Test - Post-Test Results

Participant 5
Pre-test Post-test

Participant 4

Pre-test

Participant 3

Pre-test

Participant 2

Pre-test

Participant 1

Pre-test

Post-test Post-test Post-test

Post-test

12
18

20

25

17
18

23

16
24

14 20
28

23

21

Emotional deprivation

24 22

35

30
24
22
22

Social isolation/insecurity

Defectiveness

18
20
20

19
24
21

12
15
23

14
20
24

15
14
20
10
14
14

11

16
18

13 23

16

17
18

Emotional inhibition

Dependence

20

17
19
20

24
21

12
13
17
10
20

12
15
23

10
19
16
13
25

Abandonment

22 13

10

11

12
15
14
29

Vulnerability to harm

Failure

20

12
27

13
23

13
25

18
27

13
23

Negativism

22

22

Entitlement /Insufficient self-control

Self-sacrifice

12
19

15

29

12

28

16

13

22

10

12

12

13
10
20

14 24

15
30

Punitiveness

10
16

16
29

18
35

Unrelenting standards
Approval seeking

16

12

23

15

16

present, and future phases of the EMDR protocol were
completed, including placement, body scan, closure,
and reassessment. Another target memory was
prepared for the next session, and desensitization was
initiated.

SESSION 7

The memory “her ex-husband not coming to pick
up her children” was selected. Her associated image,
negative cognition, positive cognition, VOC, emotion,
SUD, and bodily sensations were assessed.

Desensitization Phase

She reported a SUD score of 8 when the memory
was activated. After 25 sets, she processed memories
related to her husband’s departure and verbalized
statements such as “you are no longer there, you
hugged and left, you died, I forgave you.” The session
ended with the incomplete session protocol.

SESSION 8

After 37 sets, she reported a SUD score of 4 and
began making positive statements such as “I wish for
happy events, I am enough.” By the end of the sets,
her SUD score reached 0. The EMDR protocol was
completed, including placement, body scan, closure,
and reassessment phases.

Findings Related to Participants' Young Schema
Scale Scores

When the findings related to the Table 1 are
examined, the pre-test score of Emotional Deprivation
schema of participant 1 is 21, post-test score is 14, the
pre-test score of Social isolation/insecurity schema is
30, post-test score is 23, the pre-test score of
Defectiveness schema is 24, post-test score 15,
Emotional Inhibition schema pre-test score 22, post-
test score 14, Dependence pre-test score 22, post-test
score 20, Abandonment schema pre-test score 10,
post-test score 10, Vulnerability to harm schema pre-
test score 19, post-test score 14, Failure schema
pre-test score 16, post-test score 14, Negativism
schema pre-test score 13, post-test score 11,
Entitlement /Insufficient Self-control schema pre-test
score 25, post-test score 22, Self-Sacrifice schema pre-
test score 12, post-test score 10, Punitiveness schema
pre-test score 7, post-test score 6, Unrelenting
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TABLE 2. Somatization Scale Pre-Test - Post-Test Results

Participant 1 Participant 2

Participant 3 Participant 4 Participant 5

Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test

Somatization 27 9 22 7
scale

29 9 25 7 26 8

standards schema pre-test score 9, post-test score 7,
Approval seeking pre-test score 16, post-test score 15.

For participant 2, Emotional Deprivation schema
pre-test score was 20, post-test score was 16, Social
isolation/insecurity schema pre-test score was 28,
post-test score was 24, Defectiveness schema pre-test
score was 14, post-test score 12, Emotional Inhibition
schema pre-test score was 20, post-test score 15,
Dependence pre-test score was 24, post-test score 23,
Abandonment schema pre-test score was 12, post-test
score 12, Vulnerability to harm schema pre-test score
was 15, post-test score 13, Failure schema pre-test
score 23, post-test score 17, Negativism schema pre-
test score 13, post-test score 10, Entitlement
/Insufficient Self-control schema pre-test score 23,
post-test score 20, Self-Sacrifice schema pre-test score
22, post-test score 16, Punitiveness schema pre-test
score 14, post-test score 13, Unrelenting standards
schema pre-test score 15, post-test score 9, Approval
seeking pre-test score 30, post-test score 23.

For participant 3, Emotional Deprivation schema
pre-test score was 9, post-test score 8, Social
isolation/insecurity schema pre-test score was 35,
post-test score 24, Defectiveness schema pre-test score
was 19, post-test score 18, Emotional Inhibition
schema pre-test score 24, post-test score 20,
Dependence pre-test score was 21, post-test score was
20, Abandonment schema pre-test score 24, post-test
score 17, Vulnerability to harm schema pre-test score
was 21, post-test score 19, Failure schema pre-test
score 20, post-test score 20, Negativism schema pre-
test score 18, post-test score 13, Entitlement
/Insufficient Self-control schema pre-test score 27,
post-test score 25, Self-Sacrifice schema pre-test score
12, post-test score 9, Punitiveness schema pre-test
score 28, post-test score 24, Unrelenting standards
schema pre-test score 18, post-test score 16, Approval
seeking pre-test score 35, post-test score 29.

For Participant 4, Emotional Deprivation schema
pre-test score was 23, post-test score 17, Social

isolation/insecurity schema pre-test score was 22,
post-test score 18, Defectiveness schema pre-test score
was 7, post-test score 7, Emotional Inhibition schema
pre-test score 17, post-test score 13, Dependence pre-
test score was 18, post-test score 16, Abandonment
schema pre-test score 8, post-test score 7,
Vulnerability to harm schema pre-test score 12, post-
test score 10, Failure schema pre-test score 15,
post-test score 11, Negativism schema pre-test score
14, post-test score 13, Entitlement /Insufficient Self-
control schema pre-test score 29, post-test score 23,
Self-Sacrifice schema pre-test score 15, post-test score
12, Punitiveness schema pre-test score 29, post-test
score 19, Unrelenting standards schema pre-test score
10, post-test score 8, Approval seeking pre-test score
16, post-test score 12.

For participant 5, Emotional Deprivation schema
pre-test score was 20, post-test score 12, Social
isolation/insecurity schema pre-test score was 25,
post-test score 18, Defectiveness schema pre-test score
was 6, post-test score 6, Emotional Inhibition schema
pre-test score 23, post-test score 16, Dependence pre-
test score was 20, post-test score 18, Abandonment
schema pre-test score was 9, post-test score 7,
Vulnerability to harm schema pre-test score was 22,
post-test score 13, Failure schema pre-test score 8,
post-test score 8, Negativism schema pre-test score 12,
post-test score 6, Entitlement /Insufficient Self-control
schema pre-test score 27, post-test score 22, Self-
Sacrifice schema pre-test score 7, post-test score 6,
Punitiveness schema pre-test score 13, post-test score
12, Unrelenting standards schema pre-test score 10,
post-test score 7, Approval seeking pre-test score 20,
post-test score 16.

Findings Related to Participants' Somatization
Scale Scores

When the findings related to the Table 2 are
examined, the somatization scale pre-test scoreof
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participant 1 was 27 and the post-test score was 9.
Participant 2's somatization scale pre-test score was
22 and post-test score was 7. Participant 3's
somatization scale pre-test score was 29 and post-test
score was 9. Participant 4's somatization scale pre-test
score was 25 and post-test score was 7. Participant 5's
somatization scale pre-test score was 26 and post-test
score was 8.

DISCUSSION

In this study, the effects of EMDR Therapy on early
maladaptive schemas and somatic symptoms were
examined, and EMDR was applied to five volunteer
participants. When the levels of early maladaptive
schemas were evaluated in the five cases, decreases
were observed after EMDR therapy compared to pre-
treatment levels. These results suggest potential
benefits of EMDR therapy in reducing early
maladaptive schemas, consistent with previous
research. When psychosomatic symptoms were
evaluated, reductions were observed in all five
participants after EMDR therapy, indicating a
potential association with improvements in
psychosomatic symptoms.

Discussion of the Effect of EMDR Therapy on
Somatic Symptoms

Evaluation of Somatization Scale scores after
EMDR therapy showed decreases in all five
participants. Konuk et al. [14] suggested that EMDR
therapy may be beneficial for chronic pain, applying
it to 11 participants and reporting reductions in the
duration and frequency of medically unexplained
headaches. Similarly, Tesarz et al. [9] reported that
although chronic pain is often defined as physical
complaints, it may have psychological origins, and
EMDR therapy may reduce these psychological
symptoms. These findings suggest a potential
association between EMDR therapy and alleviation of
psychosomatic symptoms.

Discussion of the Effect of EMDR Therapy on
Early Maladaptive Schemas

Decreases in early maladaptive schemas were
observed in all five participants after EMDR therapy,

including social isolation/insecurity, resilience,
suppression of emotions, self-sacrifice,
entitlement/insufficient self-control, punitiveness,
emotional deprivation, unrelenting standards, and
approval seeking. Specifically, Participant 1 showed
reductions in defectiveness, resilience, emotional
deprivation, suppression of emotions,
entitlement/insufficient self-control, social
isolation/insecurity, and unrelenting standards.
Participant 2  had decreases in  social
isolation/insecurity, self-sacrifice, emotional
deprivation, failure, unrelenting standards, approval
seeking, and suppression of emotions. Participant 3
showed declines in suppression of emotions,
pessimism, abandonment, social isolation/insecurity,
approval seeking, and punitiveness. Participant 4
exhibited reductions in suppression of emotions, social
isolation/insecurity, entitlement/insufficient self-
control, punitiveness, and emotional deprivation.
Participant 5 experienced decreases in emotional
deprivation, social isolation/insecurity, suppression of
emotions, resilience, entitlement/insufficient self-
control, and approval seeking. Lehnung [2] explains
that early maladaptive schemas arise from memories,
cognitions, emotions, and bodily sensations; EMDR
therapy targets these through processing intrusive
thoughts under the adaptive information processing
model. These results are consistent with previous
studies linking maladaptive schemas to psychosomatic
symptoms and suggest a potential association between
EMDR therapy and reductions in maladaptive
schemas related to psychosomatic symptoms [15].

Practical Recommendations for Clinicians

(1) Consider incorporating EMDR therapy when
working with clients exhibiting early maladaptive
schemas.

(2) Monitor both psychological and somatic
symptoms to assess therapy effectiveness.

(3) Tailor EMDR sessions to individual client
needs to enhance engagement and adherence.

CONCLUSION

This study is important as it directly investigates the
effect of EMDR therapy on early maladaptive
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schemas, a topic with limited prior research. The
results align with existing literature, showing that
EMDR therapy effectively reduces early maladaptive
schemas and physical symptoms. Suggestions based
on the findings:

1. More research is needed on the relationship
between EMDR therapy and early maladaptive
schemas.

2. Future studies should include larger samples to
improve generalizability.

3. Investigating EMDR’s effectiveness across
various psychological disorders through case studies
would benefit both research and clinical practice.

Ethics Approval and Consent to Participate

This study was approved by the istanbul Aydin
University Social and Human Sciences Ethics
Committee (Decision No: 2023/10; date: 21.12.2023).
All procedures were conducted in accordance with the
ethical standards of the institutional and national
research committee and with the 1964 Helsinki
Declaration and its later amendments. All participants
provided written informed consent prior to
participation. Participants were debriefed at the end of
the sessions.

Data Availability
All data, analysis code, and research materials are
available at[https://osf.i0/sq7b9/]

Authors’ Contribution

Study Conception: EFB; Study Design: KG;
Supervision: EFB; Funding: KG; Materials: KG; Data
Collection and/or Processing: KG; Statistical Analysis
and/or Data Interpretation: EFB; Literature Review:
EFB; Manuscript Preparation: KG; and Critical
Review: KG.

Conflict of Interest

The author(s) disclosed no conflict of interest
during the preparation or publication of this
manuscript.

Financing

The author(s) disclosed that they did not receive
any grant during the conduction or writing of this
study.

Acknowledgments

The authors confirm that there are no
acknowledgments to declare.
Generative Artificial Intelligence Statement

The author(s) declare that no artificial

intelligence-based tools or applications were used
during the preparation process of this manuscript. The
all content of the study was produced by the author(s)
in accordance with scientific research methods and
academic ethical principles.

Editor's Note

All statements made in this article are solely those
of the authors and do not represent the views of their
affiliates or the publisher, editors, or reviewers. Any
claims made by any product or manufacturer that may
be evaluated in this article are not guaranteed or
endorsed by the publisher.

REFERENCES

1. Young JE. Cognitive Therapy for Personality Disorders: A
Schema-Focused Approach (Practitioner’s Resourse Series). 3rd
ed., Sarasota, FL: Professional Resource Exchange; 1999.

2. Lehnung, M. Treating Belief Systems with EMDR Therapy.
In: Hofmann A, Ostacoli L, Lehnung M, Hase M, Luber M.
Editors. Treating Depression with EMDR Therapy: Techniques
and Interventions, Ist ed., Springer Publishing. 2022: pp. 109-
120.

3.Shapiro F. Eye movement desensitization and reprocessing:
Basic principles, protocols, and procedures. 3rd ed. New York:
Guilford Press; 2018.

4. Amano T, Toichi M. The Role of Alternating Bilateral
Stimulation in Establishing Positive Cognition in EMDR
Therapy: A Multi-Channel Near-Infrared Spectroscopy Study.
PLoS One. 2016;11(10):e0162735. doi:
10.1371/journal.pone.0162735.

5. Mares L. Unconscious processes in psychoanalysis, CBT, and
schema therapy. J Psychother Integr. 2022;32(4):443-455. doi:
10.1037/int0000276

6. Rafaeli E, Bernstein DP, Young JE. Schema Therapy:
Distinctive Features. 1st ed. London: Routledge; 2010.

7. Young JE, Klosko JS, Weishaar ME. Schema Therapy: A
Practitioner’s Guide. New York: Guilford Press; 2006.

8. Van Rood YR, De Roos C. EMDR in the treatment of
medically unexplained symptoms: a systematic review. ] EMDR
Pract Res. 2009;3(4):248-263. doi: 10.1891/1933-3196.3.4.248.
9. Tesarz J, Wicking M, Bernardy K, Seidler GH. EMDR
therapy's efficacy in the treatment of pain. ] EMDR Pract Res.
2019;13(4):337-344. doi: 10.1891/1933-3196.13.4.337.

The European Research Journal | Volume 12

Issue 5 | May 2026

553


https://doi.org/10.1371/journal.pone.0162735
https://psycnet.apa.org/doi/10.1037/int0000276
https://doi.org/10.1891/1933-3196.3.4.248
https://doi.org/10.1891/1933-3196.13.4.337

Eur Res J. 2026;12(5):543-554

Investigation of the Effect of EMDR Therapy

10. Dozois DJA, Rnic K. Core beliefs and self-schematic
structure in depression. Curr Opin Psychol. 2015;4:98-103. doi:
10.1016/j.copsyc.2014.12.008.

11. Sata M. Nicel arastirma yaklasimlari. In: Oguz E, editor.
Egitimde aragtirma yontemleri. Ankara: Egiten Kitap Yaynlari;
2020. p. 77-90.

12. Biiyiikoztiirk S. Deneysel Desenler: Ontest-Sontest Kontrol
Grubu Desen ve Veri Analizi [Experimental Designs: Pretest-
Posttest Control Group Design and Data Analysis], 11th ed..
Ankara: Pegem Akademi Yayincilik; 2025. [Book in Turkish]
13. Soygiit G, Karaosmanoglu A, Cakir Z. Erken Donem
Uyumsuz Semalarin Degerlendirilmesi: Young Sema Olgegi Kisa

Form-3'in Psikometrik Ozelliklerine Iligkin Bir Inceleme
[Assessment of early maladaptive schemas: a psychometric study
of the Turkish young schema questionnaire-short form-3]. Turk
Psikiyatri Derg. 2009;20(1):75-84. [Article in Turkish].

14. Konuk E, Epozdemir H, At¢eken SH, Aydin YE, Yurtsever
A. EMDR Treatment of Migraine. J EMDR Pract Res.
2011;5(4):166-176. doi: 10.1891/1933-3196.5.4.166.

15. Henker J, Keller A, Reiss N, Siepmann M, Croy I, Weidner
K. Early maladaptive schemas in patients with somatoform
disorders and somatization. Clin Psychol Psychother.
2019;26(4):418-429. doi: 10.1002/cpp.2343.

554

The European Research Journal | Volume 12 | Issue 5 | May 2026


https://doi.org/10.1016/j.copsyc.2014.12.008
https://doi.org/10.1891/1933-3196.5.4.166
https://doi.org/10.1002/cpp.2343

The European Research Journal 2026;12(5):555-562 Research Article

DOI: https://doi.org/10.18621/eurj.1784931

Clinical Anatomy

The Predictability of Anatomical Self-Efficacy
Perception Levels of Associate Degree Students in
Academic Performance

Erdal Horata'@=x, Giillay Madan'®=*»

!Deparment of Orthopedic Prosthesis-Orthotics, Atatiirk Health Services Vocational School, Afyonkarahisar Health Sciences University,
Afyonkarahisar, Tiirkiye

Abstract:

Objective: Anatomy education is a fundamental component of health education and professional competence.
Anatomical self-efficacy is defined as the belief in one's ability to successfully complete anatomy instruction.
This study aimed to examine the difference in anatomical self-efficacy perception score over a semester and assess
its impact on predicting the academic performance of associate degree students enrolled in gross anatomy courses.
Methods: The demographic data of the students were collected. The “Self-efficacy Perception Scale for the
Human Anatomy Course” was administered twice before the mid-term and final exams during the semester.
As an academic performance, the mid-term and final exam grades were retrieved from the e-campus
information system. Differences in exam grades and anatomical self-efficacy perception were analyzed using
a t-test, while the effect of anatomical self-efficacy perception on exam grades was assessed through simple
linear regression analysis.

Results: The mid-term (P<0.001) and final exam grades (P<0.001), and anatomical self-efficacy perception
increased significantly (P<0.001). A simple linear regression analysis showed that both midterm (P<0.001)
and final exam grades (P<0.001) were predicted by anatomical self-efficacy perception, suggesting that higher
self-efficacy perception is associated with better academic performance.

Conclusion: To enhance academic performance, lecturers should organize training activities designed to
increase anatomical self-efficacy.

Keywords: Academic Performance, Anatomy Education, Associate Degree, Exam Grade, Self-Efficacy

he main goal of university departments
dedicated to health sciences education is to
promote and enhance the overall health of
populations[1]. In this context, anatomy education
constitutes one of the fundamental subjects within
departments dedicated to health sciences education,
serving as a foundational component for the

development of professional competencies across all
domains of health sciences. It is essential for associate
degree students in healthcare-related fields to receive
comprehensive anatomy education and to be capable
of applying this knowledge in practice through the
development of professional skills and competencies.

According to Bandura's social cognitive theory,
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Self-Efficacy and Academic Performance

self-efficacy - defined as the confidence to perform the
actions necessary to achieve desired goals - plays a
crucial role in influencing performance outcomes
through its dynamic interaction with environmental
and behavioral determinants [2, 3]. Furthermore, self-
efficacy is defined as an individual's belief in their
ability to succeed at a task and has been demonstrated
to influence students' motivation and academic
behavior. Anatomical self-efficacy refers to an
individual's belief in their ability to perform tasks
successfully related to the anatomy curriculum, which
encompasses both the learning of anatomical concepts
and the application of anatomical knowledge in
clinical contexts [4].

Studies assessing anatomical self-efficacy
perception, particularly through the description or
comparison of self-efficacy perception levels across
various health fields, have the potential to enhance our
understanding of students' course selections, measure
their level of effort concerning the course, and inform
instructional practices [5-7]. Additionally, health
lecturers are becoming increasingly interested in their
students' course motivation. In particular, there is a
growing interest in how students' self-efficacy
perception relates to learning and development during
education, and how this can be promoted [3, 7-9].

In addition to descriptive studies that focus on the
concept of anatomical self-efficacy perception,
investigations are examining the relationship between
anatomical self-efficacy perception and various factors
such as students' place of residence [5], test anxiety,
and willingness to choose a field of study [6].
However, there is a notable scarcity of research that
explores the predictability of anatomical self-efficacy
perception related to academic performance[4].
Specifically, to the best of our knowledge, no studies
have assessed the anatomical self-efficacy perception
of associate degree students in health-related fields or
examined its relationship with academic performance.

This study aims to examine the differences in
anatomical self-efficacy perception and academic
performance among associate degree students in
healthcare-related fields over a semester and assess the
predictability of their anatomical self-efficacy
perception on their academic performance. The study
hypothesizes that: (1) students' anatomical self-
efficacy perceptions increase from the middle to the
end of the semester, and (2) perceptions of anatomical

self-efficacy predict health students' academic

performance in anatomy exams.

METHODS

Ethical approval for the study was obtained from the
Afyonkarahisar Health Sciences University Clinical
Research Ethics Committee (approval number
2023/11). The principles of the Declaration of Helsinki
were followed throughout the research. Before the
study, all participants were comprehensively informed
about the research, and written informed consent was
obtained from each individual.

Participants

The pre-test-post-test quasi-experimental study
was conducted at Afyonkarahisar Health Sciences
University. Participants were included in the study
through the convenience sampling method. The study
population comprised students aged 18 to 25 enrolled
in the Oral and Dental Health, Patient Care, Elderly
Care, Physiotherapy, Dialysis, Electroneurophysiology
(ENF), First Aid and Emergency, Prosthetics and
Orthotics, Medical Laboratory Techniques, and
Medical Imaging Techniques programs at the Atatiirk
Health Services Vocational School, who were taking
the Gross Anatomy course in 2024. No incentives were
provided for participation in the study. The inclusion
criteria were as follows: enrollment in the Gross
Anatomy course, no prior participation in any anatomy
course (whether in high school or at the same or
another university), and aged between 18 and 25 years.

Data Collection Tools

Data were collected on two occasions (before the
mid-term and final exams) within the period from
November 2023 to January 2024, in the classroom
under the supervision of the researchers, using a self-
report survey. Between the two survey assessments,
students were instructed in the Gross Anatomy course.
The Gross Anatomy course encompasses basic
anatomical knowledge for each program and is
delivered through theoretical instruction over 14
weeks, with 2 hours of instruction per week.

The demographic data of the students, including
age, gender, student matriculation number, program of
study, and whether they had previously completed an
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anatomy course, were collected. Participants
completed the "Self-Efficacy Perception Scale for the
Human Anatomy Course" to assess their anatomical
self-efficacy perceptions. [10, 11]. The survey was
administered twice: once before the mid-term exam
and again before the final exam.

As part of the anatomy course, students were
assessed through mid-term and final exams consisting
of multiple-choice questions. The mid-term and final
exam grades of the participants were used as indicators
of academic performance. The mid-term and final
exam grades for each student were retrieved from the
e-campus information system.

Bahgeci [10] developed the "Self-Efficacy
Perception Scale for the Human Anatomy Course,"
which consists of 26 questions, each featuring items
rated on a five-point Likert-type scale. The valid and
reliable scale assessed participants' commitment to the
anatomy course, positive and negative behaviors
related to the course, preconceptions about the
anatomy course, and beliefs regarding the necessity of
the anatomy course. The scale consists of 3 sub-
dimensions (the Cronbach's alpha is 0.75). The
sub-dimensions are as follows: sub-dimension 1
reveals the feeling of confidence in the knowledge of
anatomy; sub-dimension 2, the awareness of practical
skills in anatomy; and sub-dimension 3, the ability to
transform theoretical knowledge in anatomy into real-
life skills. The scale allows for a score ranging from
26 to 160 [10].

Statistical Analysis
The IBM SPSS Statistics 26.0 software was

Accepted to participate

in the study before the

mid-term exam
(n=407)

A 4

Did not meet inclusion
criteria (n=37)
e Have taken anatomy
course before
(0n=37)

Number of eligeible

questionnaries after —

initial evaluation
(n=370)

employed for the data analysis. The suitability of the
variables for normal distribution was considered
through the skewness and kurtosis values. Skewness
and kurtosis values between +2 and -2 suggested that
the variables conform to a normal distribution [12].
Descriptive statistics, which were illustrated in tables
and graphs, were reported for continuous variables as
means and standard deviations, while categorical data
were reported as frequency counts and percentage
distributions. The differences between sub-dimension
and total scores of the Self-Efficacy Perception Scale
for the Human Anatomy Course, and the differences
between mid-term and final grades were analyzed
using a dependent samples t-test. The predictability of
the independent variable, anatomical self-efficacy
perception, on the dependent variable, exam grade,
was assessed using simple linear regression analysis.
Autocorrelation was evaluated using the Durbin-
Watson statistic (ranging from 1.5 to 2.5), and no
autocorrelation was detected during the regression
analyses. During the regression analysis assessing the
predictive validity of self-efficacy before the final
exam on final grades, three outlier data points were
removed from the analysis, and the regression analysis
was subsequently completed. No outliers were
detected in the other variables. In all analyses, a
P<0.05 was considered statistically significant. [13].

RESULTS

A total of 588 students were invited to participate in
the study, and 407 students consented to participate.

Number of questionnaries
eligible for analysis after
two assessments
(n=329)

v

Participant who has
not completed the
questionnarie before
the final exam (n=41)

FIGURE 1. Flow chart of the study.
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FIGURE 2. The number of students participating in the study from each program.

Thirty-seven students were excluded from the analysis
because they had previously completed anatomy
courses. Additionally, 41 students were excluded from
the study because they did not complete the second
survey administered before the final exam. Thus, data
from 329 participants, aged 19.05+1.19 years (female,
n=257, 78%), were analyzed, resulting in a relative
response rate of 80.84% and an absolute response rate
of 55.95% (Figure 1).

The majority of participants were students in the
physiotherapy program (n=73, 22.2%) (Figure 2).

Before the mid-term exam, the total score, the sub-

dimension 1 score, the sub-dimension 2 score, and the
sub-dimension 3 score of the Self-Efficacy Perception
Scale for the Human Anatomy Course were
79.58+13.45,35.47+6.21,21.2444.49, and 22.87+4.62,
respectively. Before the final exam, the total score, the
sub-dimension 1 score, the sub-dimension 2 score, and
the sub-dimension 3 score of the Self-Efficacy
Perception Scale for the Human Anatomy Course were
82.47+14.41,36.51+6.34, 21.83+£4.79, and 24.12+5.80,
respectively. There were significant differences
between the total score (P<0.001), the sub-dimension
1 score (P=0.03), the sub-dimension 2 score

TABLE 1. The Mean Scores of the Sub-Dimensions and the Total Scores of the Self-Efficacy
Perception Scale for the Human Anatomy Course and the Mean of the Mid-Term and Final Exam

Grades
Self-efficacy perception ~ Before mid-term exam  Before final exam  Paired differences P-value
scale for the human (mean=SD) (mean£SD) A mean£SD
anatomy course
Sub-dimension 1 35.47+6.21 36.51+£6.34 -1.05+6.32 0.003
Sub-dimension 2 21.24+4.49 21.83+4.79 -.59+4.17 0.011
Sub-dimension 3 22.87+4.62 24.12+5.80 -1.26£5.79 <0.001
Total score 79.58+13.45 82.47£14.41 -2.89£12.48 <0.001
Exam grade Mid-term Final Paired differences P-value
A meanSD
57.85£15.54 75.96£16.35 -18.11+18.63 <0.001

SD, standart deviation. Statistically significant P-values are shown in bold.
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TABLE 2. The Effect of Anatomical Self-Efficacy Perception Before the Midterm Exam on the

Midterm Exam Grade in the Anatomy Course

Independent variable Unstandardized Standardized t P-value  95% Confidence
coefficients coefficients interval
B SE B
(Constant) 44.647 5.102 8.750 <0.001 34.610-54.685
Self-efficacy perception 0.166 0.063 0.144 2.624 0.009 0.042-0.290

for anatomy course

B, unstandardized beta coefficient; B, standardized beta coefficient; SE, standard error.

Statistically significant P-values are shown in bold.

Summary of the Model (Analysis): F=6.884; P=0.009; R=0.144; R2=0.021; SEE=15.400; Durbin-Watson=1.707.

(P=0.011), and the sub-dimension 3 score (P<0.001)
of the scale before the mid-term and final exams, with
the scores before the final exam being significantly
higher. The mid-term exam and final exam grades
were 57.85+15.54 and 75.96+16.35, respectively. A
significant difference was determined between the
mid-term exam grades and the final exam grades
(P<0.001) (Table 1).

The predictability of participants' anatomical self-
efficacy perceptions before the mid-term exam on
their mid-term exam grades is presented in Table 2. It
was found that anatomical self-efficacy perceptions
before the mid-term exam were predictive of the mid-
term exam grades (F=6.884, P=0.009). The anatomical
self-efficacy perceptions accounted for 2.1% of the
variance in the final exam grades. A one-unit increase
in anatomical self-efficacy perception was associated
with an increase of 0.166 points in the mid-term exam
grade (P=0.009).

The predictability of participants' anatomical self-
efficacy perceptions before the final exam on their

final exam grades is shown in Table 3. The anatomical
self-efficacy perceptions before the final exam were
predictive of the final exam grades (F=9.713,
P=0.002). The anatomical self-efficacy perceptions
accounted for 2.9% of the variance in the final exam
grades. A one-unit increase in anatomical self-efficacy
perception was associated with an increase of 0.179
points in the final exam grade (P=0.002).

DISCUSSION

This study aimed to investigate the differences in
anatomical self-efficacy perceptions of associate
degree students throughout the semester, as well as the
extent to which these anatomical self-efficacy
perceptions predicted their academic performance. As
a measure of academic performance, the study also
aimed to highlight the differences between mid-term
and final exams. The results indicate that both the
general anatomical self-efficacy perceptions and exam

TABLO 3. The Effect of Anatomical Self-Efficacy Perception Before the Final Exam on the Final

Exam Grade in the Anatomy Course

Independent variable Unstandardized Standardized t P-value 95% Confidence
coefficients coefficients interval
B SE B
(Constant) 61.814 4.805 12.866  <0.001 52.362- 71.266
Self-efficacy perception 0.179 0.057 0.171 3.117 0.002 0.066-0.292

for anatomy course

B, unstandardized beta coefficient; B, standardized beta coefficient; SE, standard error.

Statistically significant P-values are shown in bold.

Summary of the Model (Analysis): F=9.713; P=0.002; R=0.171; R2=0.029; SEE= 14.932; Durbin-Watson=1.515.
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grades increased following 14 weeks of gross anatomy
course. Consequently, higher anatomical self-efficacy
perceptions were found to be a significant predictor of
exam grades.

Similar to the present study, a few studies have
examined the differences in self-efficacy perceptions
throughout the semester concerning anatomy or other
courses, but they have yielded different conclusions.
Langfield et al. reported in their study, conducted in
occupational therapy and physiotherapy programs,
that the use of online videos had no significant impact
on the anatomical self-efficacy perceptions. However,
academic performance and anatomical self-efficacy
perceptions were improved in a specific subgroup,
although this effect was not observed in the entire
cohort [14]. Vandenbossche et al. examined the extent
to which improving anatomical knowledge with
echocardiography and videos influences the self-
efficacy perceptions of medical students compared to
traditional lecture-based teaching. Although a
significant difference in self-efficacy perceptions was
observed between the two groups in the middle of the
intervention, no difference in self-efficacy perception
scores was observed at the end of the intervention.
They explained that the disappearance of this
difference over time could be due to the excessive
mental stress in the intervention group [9]. Previous
studies have identified numerous factors that can
influence self-efficacy in specific domains [4, 15, 16].
Although many factors influence self-efficacy, the
observed increase in anatomical self-efficacy
perceptions and exam grades in this study suggests
that participants completed the anatomy courses.

There are studies that demonstrate a positive
relationship between self-efficacy and academic
performance [8, 17, 18]. Since self-efficacy is
recognized to be domain-specific [17], numerous
studies have been published on anatomical self-
efficacy perceptions and beliefs in various health
disciplines. However, the number of studies
investigating the relationship between anatomical self-
efficacy perceptions and academic performance is
limited. In a study conducted by Burgoon et al. with
medical students similar to the present study, it was
found that anatomical self-efficacy predicted exam
grades by 5-14% in four different exams during the
semester [4]. This indicates that higher anatomical

self-efficacy perception is associated with better
academic performance. The finding of a higher
prediction percentage than in our study can be
attributed to differences in curriculum and
examination types across programs. Theoretical and
practical hours, curriculum intensity, and other factors
for undergraduate students (e.g., medical, dental, and
physical therapy students) are fundamentally different
from those of associate degree students in healthcare-
related programs [6, 19, 20]. The present study may
provide a unique perspective on the anatomical self-
efficacy perceptions by associate degree students.

In contrast to this study, Reynolds et al. [21] found
that only cognitive self-efficacy predicted academic
performance in the anatomy course by 7% in doctor
of physical therapy (DPT) students. They reported that
psychomotor and clinical self-efficacy in anatomy and
general self-efficacy were not independent predictors
[21]. In other studies examining self-efficacy and
academic performance in different academic skills, the
importance of self-efficacy in predicting academic
performance was found to vary [22, 23]. This study
revealed that anatomical self-efficacy perception was
a predictive factor in academic performance. While
self-efficacy is a significant factor in academic
performance, it is vital to recognize that it alone is
insufficient to guarantee passing an exam, as other
factors may also play a crucial role. The variations in
results between studies may be attributed to
differences in study design, program and curriculum,
as well as the methods used to measure academic
performance.

Strengths and Limitations

While numerous studies have examined
anatomical self-efficacy perceptions in health
undergraduate education [4, 7, 9, 14, 19], the present
study specifically focused on anatomical self-efficacy
perceptions and their predictive value in academic
performance within healthcare-related associate
degree programs. These associate degree programs
prepare technician candidates who play a crucial role
in healthcare; consequently, this study provides a
unique perspective to the literature.

One limitation of the study was that confounding
factors could not be determined. Specifically, one
potential confounding factor is the possibility that
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participants studied more intensively towards the end
of the semester due to anxiety about failing the course,
which could have affected the results. This increased
study effort could have increased their anatomical self-
efficacy and subsequently their exam performance.

Additionally, the influence of other courses in the
curriculum on their knowledge of anatomy cannot be
overlooked; students might have received varying
levels of support or instruction in related subjects,
which could impact their overall understanding and
performance in anatomy specifically. It is also
important to consider that individual differences
among students, such as prior knowledge of anatomy,
study habits, and test-taking strategies, could further
complicate the relationship between self-efficacy and
academic performance.

Moreover, methodological limitations, including
the use of non-randomized sampling and the fact that
the study was conducted at a single center, should be
acknowledged. This limits the generalizability of the
findings, as results may vary in different educational
contexts or among diverse student populations. Future
research should aim to address these limitations by
employing randomized sampling and multi-center
studies to gain a more comprehensive understanding
of the factors influencing anatomical self-efficacy and
academic performance.

CONCLUSION

In conclusion, this study highlights that anatomical
self-efficacy perception is a significant predictor of
academic performance. This study also concluded that
there was an increase in associate students' knowledge
of anatomy and academic performance over the
semester. To enhance anatomical self-efficacy and,
consequently, the academic performance of students,
it is recommended that lecturers regularly evaluate
their students' anatomical self-efficacy, increase the
number of course hours, and employ diverse teaching
strategies that can boost self-efficacy. Students with
high self-efficacy perceptions are likely to achieve
greater success not only in their courses but also in
their professional careers. In light of these findings,
future studies could focus on randomized
experimental studies that integrate diverse teaching

techniques that could possibly promote anatomical
self-efficacy.
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Abstract:

Objective: This cross-sectional study was conducted to examine the food and nutrition literacy levels of middle
school children.

Methods: Data required for the study were collected online between January 22, 2025, and April 20, 2025.
The study group consisted of middle school-aged children. Data were collected using an online survey method
using the Socio-Demographic Data Collection Form and the Food and Nutrition Literacy Scale for Children
(FNLSC) from 374 middle school-aged children who volunteered for parental consent and were selected using
a non-probability sampling method. The statistical analysis of the data obtained in the study was carried out
using SPSS 27.0 data analysis software, which employed the following methods: T-test, Oneway Anova, and
Kolmogorov-Smirnov test.

Results: Of the middle school students participating in the study, 60.2% (n=225) were males and 39.8%
(n=149) were female students, with a higher proportion of male students participating. The reliability coefficient
of the food and nutrition literacy scale for children was found to be 0.55, while the harmful consumption
subscale was 0.45, the packaging reading subscale was 0.50, the beneficial consumption subscale was 0.45,
and the interaction subscale was 0.50. In examining food and nutrition literacy levels, significant differences
were found within the subscale based on age, gender, grade, family, and nutritional status, but these differences
were not statistically significant (P>0.05).

Conclusion: In the study examining the food and nutrition literacy levels of middle school children, no
differences were found based on some variables. It is recommended that research be conducted to examine
children's food and nutrition literacy levels by considering different factors.

Keywords: Middle School Child, Food, Nutrition, Literacy, Review

ood literacy is often referred to as "food focuses. Food literacy is defined as a framework that
Tliteracy" in English, while nutrition literacy is enables people to maintain the quality of their diets
referred to as "nutrition literacy." While these under changing conditions and build nutritional
two concepts are closely related, they have different resilience over time, and is considered a multifaceted
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Food and Nutrition Literacy Levels

concept [1, 2]. Nutrition literacy, on the other hand, is
defined as the ability to acquire, process, and interpret
nutrition-related information and skills, as well as the
ability to make informed nutritional decisions. It is a
process that involves making informed nutritional
decisions based on this information.

Nutrition literacy, in particular, enables the
understanding and application of nutrients and dietary
guidelines, thereby enabling healthy eating decisions.
Therefore, nutrition literacy focuses on the
understanding and use of nutrition information [3].
Because food and nutrition literacy focuses on the
interaction of behaviors, knowledge, and skills, it is
an important factor in helping people make healthy
eating choices [1, 2]. In this context, improving food
and nutrition literacy, especially in children and
adolescents, is of great public health importance.
Obesity rates are increasing globally, and data from
the World Health Organization indicate that more than
390 million children and adolescents aged 5-19 were
overweight in the World by 2022. The prevalence of
overweight among children and adolescents in this age
range increased from 8% in 1990 to 20% in 2022 [4].
In 1990, 2% of children and adolescents aged 5-19
were obese, while by 2022, 8% of children and
adolescents were living with obesity. Childhood
obesity rates in Tiirkiye are following global trends
and are steadily increasing [4, 5].

Obesity not only leads to excess weight but also
paves the way for chronic diseases such as diabetes,
heart disease, and hypertension [4, 6]. This situation
highlights the need for urgent measures to prevent and
control childhood obesity. Therefore, food and
nutrition literacy can be an important tool in providing
children with food and nutrition literacy skills,
supporting their food-related competencies, and
encouraging lifelong good eating habits. Individuals
who are food and nutrition literate can make healthy
food choices and prepare and consume foods correctly.
These choices can help reduce the risk of obesity and
other related chronic diseases. Focusing on food and
nutrition literacy during the elementary and middle
school years is important because this is when children
begin to acquire important food-related behaviors and
skills, including simple meal preparation and making
food choices [7, 8].

This cross-sectional study was conducted to

examine the food and nutrition literacy levels of
middle school-aged children.

Research Question: Is there a relationship between
food and nutrition literacy levels among middle school
children?

METHODS
Research Type

A cross- sectional study.

Place and Time of the Study

Data were collected online between January 22,
2025, and April 20, 2025, using a questionnaire and
scale form (Google Form) prepared for voluntary
participation of middle school-aged children with
parental consent.

Research Population and Sample

The research population consisted of middle
school-aged children. Data were collected from 374
middle school-aged children in Hakkari province who
volunteered and obtained parental consent. Data were
collected using a convenience sampling method, a
non-probability sampling method. The study included
middle school-aged children who had access to the
internet. A survey was used as the data collection
technique; the online survey form (Google Forms) was
disseminated through social networks and social
media to reach a wide audience. In this study, the
sample size was determined based on the number of
variables used in multivariate data analysis.
Determining the sample size based on the number of
variables is also a fundamental criterion for
determining the suitability of the research data for
analysis. Studies have indicated that to ensure the
suitability of the data for analysis, it is necessary to
reach at least 5 or even 10 times the number of
participants compared to the number of variables [9,
10]. In this context, the sample for this study was
selected from middle school-aged children living in
Hakkari, Turkey, using a non-probability sampling
method, specifically convenience sampling. The study
was conducted with 374 children who met the
participation criteria.

Inclusion Criteria: (1) Children participating in
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the study must be middle school age; (2) Adolescents
with parental consent; and (3). Those who completed
the child consent form.

Exclusion Criteria: (1) Children not of middle
school age; (2) Adolescents without parental consent;
and (3) Those who did not complete the child consent
form.

Data Collection Tools
Sociodemographic Data Collection Form

This form consists of five questions regarding age,
gender, grade status, family status, and nutritional status.

Food and Nutrition Literacy Scale for Children
(FNLSC)

Developed by Tanis-Ozgelik et al. [11] in 2024,
the food and nutrition literacy scale for children
consists of 26 items. As a result of exploratory factor
analysis, a four-factor structure consisting of 15 items
(harmful consumption, packaging reading, beneficial
consumption, and interaction) was obtained, and the
obtained structure was confirmed by confirmatory
factor analysis (¥*/sd=1.729; RMSEA=.040;
SRMR=.043; CFI=.92; TLI=.90). In addition, the
FNLSC was determined to have convergent and
discriminant validity. Within the scope of the
reliability studies of the measurement tool, Cronbach's
Alpha (a) internal consistency and composite (CR)
reliability coefficients were calculated, and the split-
half technique was used. The obtained results revealed
that the FNLSC produced reliable results.

Research Variables:

Independent Variables: Age, gender, grade status,
family status, nutritional status.

Dependent Variables: Food and nutrition literacy
levels.

Ethical Aspects of the Research

Permission was obtained via email from Tanis-
Ozgelik et al. [11] for the use of the Food and Nutrition
Literacy Scale for Children (FNLSC). Permission for the
research was obtained from the Cyprus Science
University Ethics Committee (Decision no: 2025/01.002,
Date: 21.01.2025). To avoid any ethical violations within
the scope of the research, a consent form was obtained

from the middle school children and an informed consent
form was obtained from their parents.

Statistical Analysis

Normality distribution, t-test, and one-way
ANOVA analyses were used in data analysis.
Descriptive statistics are presented as frequencies and
percentages for categorical variables, and as mean +
standard deviation for continuous variables. First, the
Skewness-Kurtosis value of the data was examined,
and the Kolmogorov-Smirnov test was used to
determine the data were normally distributed. Second,
a t-test was applied to examine differences between
groups, and finally, a one-way ANOVA analysis was
conducted. Microsoft Excel 2021 was used for data
organization and processing, and SPSS 27.0 was used
for statistical analysis. A P-value <0.05 was considered
statistically significant.

RESULTS

As shown in Table 1, of the 374 students who
participated in the study, 60.2% (n=225) were males

TABLE 1. Demographic Information of
Participants

n %
Gender Female 149 39.8
Male 225 60.2
Age (years) 11 89 23.8
12 71 19.0
13 98 26.2
14 116 31.0
Grade 5 86 23.0
6 78 20.9
7 97 259
8 113 30.2
Family status  Nuclear family 223 59.6
Extended family 151 40.4
Regular Yes 275 73.5
nutrition No 99 26.5
Total 374 100.0
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TABLE 2. ANOVA Test Results Between Scale and Subscales According to Participants' Age

Variable
Scale and subscales Age n Mean SD t P-value
Harmful consumption 11 age 89 9.49 1.94 0.025 0.995
12 age 71 9.42 2.12
13 age 98 9.44 2.15
14 age 116 9.42 1.94
Packaging reading 11 age 89 6.30 1.46 1.169 0.321
12 age 71 6.50 1.57
13 age 98 6.16 1.54
14 age 116 6.11 1.43
Beneficial consumption 11 age 89 6.67 1.32 1.517 0.210
12 age 71 6.85 1.26
13 age 98 6.58 1.29
14 age 116 6.92 1.25
Interaction 11 age 89 8.68 1.70 0.570 0.635
12 age 71 8.69 1.72
13 age 98 8.45 1.74
14 age 116 8.76 1.88
Total 11 age 89 31.15 3.10 1.212 0.305
12 age 71 31.47 3.00
13 age 98 30.65 2.69
14 age 116 31.22 3.02

SD, Standard deviation.

and 39.8% (n=149) were females. Age distribution
revealed that 31.0% (n=116) were 14 years old, 26.2%
(n=98) were 13 years old, and 30.2% (n=113) were in
8th grade and 25.9% (n=97) were in 7th grade. In terms
of family structure, 59.6% (n=223) of the participants
lived in nuclear families and 40.4% (n=151) in
extended families. When examining regular eating
habits, 73.5% (n=275) of the students ate regularly,
while 26.5% (n=99) had irregular eating habits.

Table 2 shows no differences among students in
different age groups regarding the food and nutrition
literacy scale and its subscales. In the harmful
consumption subscale, the means of all age groups
show very close values (11 years old: mean=9.49, 12
years old: mean=9.42, 13 years old: mean=9.44, 14
years old: mean=9.42), and there is no statistically
significant difference between the groups (P=0.995).
In the packaging reading subscale, the 12-year-old

group has the highest mean (6.50), but the difference
between the age groups is not significant (P=0.321).
In the beneficial consumption subscale, the mean
(6.92) of the 14-year-old group is higher than the other
age groups, but this difference is not statistically
significant (P=0.210). In the interaction subscale,
similar means are observed between the age groups
(11 years old: mean=8.68, 12 years old: mean=8.69,
13 years old: mean=8.45, 14 years old: mean==8.76),
and the difference between them is not significant
(P=0.635). Although the 12-year-old group has the
highest mean (31.47) in the total scale, the difference
between the age groups is not statistically significant
(P=0.305).

Table 3 shows the differences between male and
female students in terms of the food and nutrition
literacy scale and its scales. In the interaction subscale,
the mean (8.75) of female students was higher than
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TABLE 3. T-Test Results Between Scale and Subscales According to the Gender Variable of

Participants

Scale and subscales Gender n Mean SD t P-value

Harmful consumption Female 149 9.39 2.04 -0.443 0.763
Male 225 9.48 2.02

Packaging reading Female 149 6.29 1.41 0.446 0.158
Male 225 6.22 1.56

Beneficial consumption Female 149 6.78 1.23 0.201 0.671
Male 225 6.75 1.33

Interaction Female 149 8.75 1.64 0.882 0.048
Male 225 8.59 1.86

Total Female 149 31.21 2.85 0.537 0.921
Male 225 31.04 3.04

SD, Standard deviation. Statistically significant P-value is shown in bold.

that (8.59) of male students (P=0.048) suggesting
significant difference, but other subscales these
differences were not statistically significant (P>0.05).

Table 4 shows the differences between students at
different grade levels in terms of the food and nutrition
literacy scale and its subscales. In all subscales, the
means across all grade levels were no statistically
significant differences (P>0.05). Table 5 presents the
differences between students living in nuclear and
extended families in terms of the food and nutrition
literacy scale and its subscales. In the harmful
consumption sub-dimension, the mean (9.48) of
students living in nuclear families was found to be
higher than those (9.39) living in extended families,
and this difference did not reach statistically
significant (P=0.05). Table 6 shows no differences
between students based on regular eating status in
terms of the food and nutrition literacy scale and its
subscales. There was no statistically significant
difference in the means of all subscales based on the
presence or absence of nutritional regulation (P>0.05).

DISCUSSION

This study was conducted to investigate the food and
nutrition literacy levels of middle school children. No
differences were observed among students in different
age groups according to the age variable. These
findings are similar to our findings in Zeng et al. [12],

who reported that the age variable was not significant
in a cross-sectional study in Chongqing, and in
Ashoori et al. [13], who reported that the food and
nutrition literacy status and associated factors in
Iranian high school students. The results of
Samruayruen and Kitreerawutiwong [14], who
reported the definition and components of food and
nutrition literacy among middle school students: a
qualitative  study, and the results of
Doustmohammadian ef al. [15], who reported low
food and nutrition literacy (FNLIT): an obstacle to
dietary diversity and nutritional adequacy in school-
age children, yielded similar results.

In an examination of food and nutrition literacy in
middle school children, differences were found
between genders, but no statistically significant results
were obtained. Pathan ef al. [16], in their study on the
relationship between nutrition literacy and nutritional
status in Thai high school students and their
differences by gender, found different results between
genders, but no statistically significant results were
obtained. Doustmohammadian et al. [17] in their study
on food and nutrition literacy and its determinants in
primary school children in Iran, no significant results
were obtained based on gender. Koca and Arkan's
study [18] on the relationship between nutrition
literacy and eating habits in adolescents and the
influencing factors also showed parallelism with our
findings. Similarly, Delbosq et al. [19] in their study
on adolescent nutrition: The role of health literacy,
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TABLE 4. ANOVA Test Results Between Scale and Subscales According to Participants' Class
Variable

Scale and subscales Grade n Mean SD t P-value
Harmful consumption 5. grade 86 9.48 1.98 0.033 0.992
6. grade 78 9.38 2.16
7. grade 97 9.46 2.08
8. grade 113 9.45 1.95
Packaging reading 5. grade 86 6.28 1.45 0.925 0.429
6. grade 78 6.47 1.53
7. grade 97 6.16 1.59
8. grade 113 6.13 1.44
Beneficial consumption 5. grade 86 6.69 1.35 1.526 0.207
6. grade 78 6.82 1.28
7. grade 97 6.58 1.28
8. grade 113 6.94 1.25
Interaction 5. grade 86 8.63 1.69 0.671 0.570
6. grade 78 8.74 1.72
7. grade 97 8.45 1.80
8. grade 113 8.78 1.86
Total 5. grade 86 31.07 3.08 1.201 0.309
6. grade 78 31.42 3.03
7. grade 97 30.66 2.81
8. grade 113 31.30 2.95

SD, standard deviation.

TABLE 5. T-Test Results Between the Scale and Its Subscales According to the Family Status
Variable of ohe Participants

Scale and subscales Family Status n Mean SD t P-value

Harmful consumption Nuclear family 223 9.48 2.13 0.437 0.050
Extended family 151 9.39 1.85

Packaging reading Nuclear family 223 6.16 1.56 -1.255 0.093
Extended family 151 6.36 1.40

Beneficial consumption Nuclear family 223 6.78 1.32 0.495 0.633
Extended family 151 6.72 1.24

Interaction Nuclear family 223 8.66 1.78 0.149 0.942
Extended family 151 8.63 1.76

Total Nuclear family 223 31.10 2.88 -0.030 0.262
Extended family 151 31.11 3.08

SD, standard deviation.
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TABLE 6. T-Test Results Between Scale and Subscales According to Participants' Regular Eating

Variable

Scale and subscales Regular nutrition n Mean SD t P-value

Harmful consumption Yes 275 9.43 2.02 -0.219 0.491
No 99 9.48 2.06

Packaging reading Yes 275 6.36 1.49 2.466 0.835
No 99 593 1.50

Beneficial consumption Yes 275 6.79 1.27 0.767 0.488
No 99 6.68 1.35

Interaction Yes 275 8.77 1.74 2.234 0.532
No 99 8.31 1.81

Total Yes 275 31.36 291 2.779 0.572
No 99 30.40 3.01

SD, standard deviation.

family, and socio-demographic variables found that
gender had no effect on food and nutrition literacy.
According to our research findings, the effect of
the food and nutrition literacy scale and its sub-
dimensions at different grade levels was not found to
be statistically significant. In the study of Jung et al.
[20], which investigated the effect of a school-based
nutrition education program on healthy nutritional
literacy and healthy food choices in primary school
children, the findings were different from our results.
It was found that as the grade level increased and that
children who received nutrition education acquired
healthier habits regarding nutrition. Unlike this study,
Chung et al. [21] conducted a study on reading and
understanding food and nutrition labels and nutritional
behaviors of middle and high school female students,
it was concluded that the grade level of the students
did not affect their nutritional behaviors and
knowledge levels. The results of the study titled
Nutrition Able: A new tool to improve and assess the
nutritional literacy of middle school children by Bolte
et al. [22] found that nutritional literacy and food
consumption did not affect grade variable. McCaughtry
et al. [23] and the results of the study on the effects of
constructivist-oriented nutrition education on the
nutritional knowledge, self-efficacy, and behavior of
urban middle school students are parallel to our
findings that the children's class status variable was not
effective in the mediation analysis results of nutritional
literacy and dietary diversity in the effect of

socioeconomic status on intelligence in school-aged
children in Xuyong County by Qian et al. [24].

It was found that there was no significant
difference in terms of the food and nutrition literacy
scale and its sub-dimensions according to the results
of nuclear family and extended family structures.
Amin et al. [25] reported on the status and
determinants of food and nutrition literacy in primary
school students in Egypt: a community nurse-led
design study. It was determined that family structure
had no effect on children's nutritional knowledge level.
Bookari [26] also showed similar results in a cross-
sectional exploratory study on food literacy among
Saudi parents of adolescent children aged 10-19. The
results of Anderson and Falkenberg [27] on the role
and status of food and nutrition literacy in the
Canadian school curriculum and Li et al. [28] on the
relationship between family nutrition environment and
food and nutrition literacy in Chinese school-aged
children showed different results from our findings. It
was concluded that as the family's knowledge level
about nutrition increases, children's eating habits
become balanced and adequate. Xu et al. [29] The
results of the study "Effects of parental food education
on children's food literacy: The mediating role of
parent-child relationship and learning motivation" also
argue that families have a supportive role in food and
nutrition literacy.

From our findings, it was concluded that there was
no statistically significant difference according to
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regular eating status in terms of food and nutrition
literacy scale and its subdimensions. This finding of
ours; According to the results of the study conducted
by Hoteit ef al. [30] on the status and relationships of
food and nutrition literacy among parent-adolescent
dyads: Findings from 10 Arab countries, it was found
that the relationship between regular eating habits of
adolescents and food and nutrition literacy was
correlated in some countries but did not affect it in
other countries. Pathan et al. [14] concluded that the
relationship between nutrition literacy and nutritional
status in Thai high school students and differences by
gender did not differ according to gender and
nutritional status. The results of a study conducted by
Jiang and Mao [31] on the cognitive abilities of middle
school students in Beijing, China in 2020 and the
application of food nutrition labels are also similar to
our findings. Hashemzadeh ef al. [32] nutrition
literacy and eating habits in children from food
insecure and food insecure households: A cross-
sectional study and Hoteit et al. [33] found that regular
and balanced nutrition has a significant effect on food
and nutrition literacy, unlike our findings in the results
of the food literacy and healthy nutrition study in
childhood and adolescence.

Strengths and Limitations

This study, which examines the food and nutrition
literacy levels of middle school-aged children, will
contribute to determining their nutritional habits, daily
quality of life, and health levels. The study included
middle school-aged children. The study results can
only be generalized to the sample group in question.

CONCLUSION

The food and nutrition literacy levels of middle school
children are crucial for their nutritional habits and will
continue to be important in later developmental stages.
Certain factors directly or indirectly influence
children's food and nutrition literacy. Our research
results indicate that age, gender, grade, family status,
and nutritional status do not affect middle school
children's food and nutrition literacy, but they do
create significant differences within themselves.
Further studies and research are recommended to
examine the impact of different variables.
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Abstract:

Objective: Health practices during pregnancy are important to support mother - child health and the safety of
the delivery. Defining these health practices can help to support vulnerable groups at risk. This study aims to
determine the health practices of Turkish expectant mothers and analyze related factors.

Methods: A total of 350 pregnant women were reached in this cross-sectional study from a state hospital in
Istanbul during their prenatal visits. Data were collected with a Personal Information Form and Health Practices
in Pregnancy Questionnaire-I1 (HPQ-II).

Results: Most (65.1%, n=228) were between 18-31 years, mean age 29.69+6.61 (18-45) years, with junior high
school degree (55.7%, n=195), and housewives (90.3%, n=316). Nearly all (98.6%, n=345) followed routine
examinations, were in the second trimester (51.7%, n=181), had planned pregnancy (86.6%, n=303), but had no
pregnancy school attendance (96.6%, n=338). For most expectant women (55.7%, n=195), doctors were information
resources. The average HPQ-II score was 108.76+5.36 (93-123). Analysis results emphasize a significant difference
between education level, smoking behavior, stillbirth, and the HPQ-II score. Especially, elementary school graduate
women, smokers, and those with stillbirth experience had a lower HPQ-I11 score (P<0.05).

Conclusion: Study results indicate the importance of improving the education level of women in mother and
child health care and community health. Communities with higher levels of education will also contribute to
better health practices. However, indicators like smoking behavior and previous history of stillbirth can also
be considered important risk factors for lower health practices in pregnancy.

Keywords: Pregnancy, Healthy Lifestyle, Women, Public Health, Midwifery, Nurses

ealth practices during pregnancy are birth, smoking, drinking alcohol, and the use of illegal

important activities which have important

impact on health of the pregnant woman,
fetus, and newborn. All practices include targeted
activities to achieve the healthy pregnancy outcomes.
It is of great importance for the health of the mother
and baby to take care of their health at all stages. These
health practices during pregnancy consists of balanced
nutrition/nutrition, weight control, regular exercise,
oral and dental care, education about pregnancy and

substances drugs, risky sexual behaviors and attitudes,
and protection from infectious agents [1]. Neglecting
health practices increases the risk of complications
related to the whole pregnancy period and birth, which
cause a serious threat to maternal and infant health,
and also, hence, amplifying the mortality and
morbidity rates. It is a crucial protection step for
pregnant women to take these practices as a necessity.
Mothers and candidates must take responsibility and
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take action to stay emotionally and physically healthy
for themselves and their baby [2]. The midwife is
responsible for providing professional initial and
ongoing comprehensive support that includes mother-
child health, prenatal, birth, and postnatal care
services. They work at clinical-based and also
community-based health centers and reach women
before pregnancy, during pregnancy, during labor, and
even after the delivery. They have a noteworthy place
in determining, monitoring, and providing training on
health practices and behaviors [3, 4]. While more
research is needed on this topic, some studies reveal
aspects of healthcare practices during pregnancy in
Tirkiye. Beyaz et al. [5] from the eastern part of
Tiirkiye presented data from Mus city. In this study,
pregnancy health practices were found to be affected
by the working status, educational level, family
structure, first motherhood age, number of
pregnancies, birth experience, preferred delivery type,
whether the pregnancy is planned or not, routine
check-up status, and the number of check-ups.
Prenatal and postnatal training programs for pregnant
women and their families should be expanded, and
participation in these programs should be encouraged
[5]. Healthcare practices are quite effective. While
compliance contributes positively to quality of life [6],
high maternal anxiety levels can negatively affect
healthcare practices. The opposite is also true [7]. The
limited existing literature on this subject indicates that
more research is needed. This study aimed to
determine health practices in pregnant women and to
specify the factors associated with these practices.
These findings will give some more insight into
sensitive and vulnerable groups to take preventive
precautions and also emphasize the role and
responsibilities of midwives.

METHODS

Ethical Approval,
Permissions

Informed Consent, and

Ethical approval for the study was obtained from
the Clinical Research Ethics Committee of Istanbul
University-Cerrahpasa (07.05.2019/ A-33). The
necessary institutional permissions were obtained
from the Istanbul Health Directorate to conduct the
study at a state hospital in Istanbul. The principles of

the "Declaration of Helsinki" were adhered to
throughout the study. Pregnant women interviewed
throughout the study were informed about the purpose,
importance, and possible publication platforms.
Confidentiality of information was maintained.
Informed consent was obtained from pregnant women
who freely consented. Informed consent was obtained
from pregnant women who voluntarily agreed to
answer the survey questions.

Research Design and Sample

The study population consisted of pregnant
women visiting antenatal outpatient clinics for their
routine examinations at a state training and research
hospital in Istanbul. Based on the estimated number
of total births (n=3900) at this hospital, a sample size
with a 95% confidence interval of 350 pregnant
women. Pregnant women were volunteers in this
study. However, additional criteria for the sampling
were;

*Expectant mothers between 18 and 45 ages

*Fluent in Turkish and no communication problem

*Reading and signing the informed consent form.
Pregnant women who did not meet these criteria and
those with acute pregnancy complications were not
included in the study.

Data Collection Methods

The Personal Information form developed by the
researcher in light of the relevant literature. Data in
this form was collected under sociodemographics
(age, education, marriage age, occupation, workin
status, spouses’s education, spouse job, income level,
family type etc.), social support features (spouse
support, family and social support etc.), obstetric
informations (number of pregnancy, living children,
stillbirth experience, first pregnancy age, pregnancy
week, planed pregnancy, risky pregnancy), health and
medical data (chronical disease situation, regular
medication use, body mass index, weight gain during
pregnancy), pre-pregnancy health practices (doctor
vists when ill, regular dictor visit behavious, weight
control, balanced nutrition, regular excercise,
smoking, alcohol behaviour, hobby practices,
participating in health trainings) [1, 2, 4, 5]. The data
collection tool was the Health Practices in Pregnancy
Questionnaire-1I (HPQ-II), developed by Lindgren [1]
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in 2001 and updated in 2005. The Turkish validity and
reliability study of HPQ-1l was published by Er [8].
This tool consists of 34 items. However, during the
Turkish validity and reliability study, the “marijuana
use” item was because of low average score in internal
validity and reduced to 33 items. The scale is rated
over a five-point scale Likert type scale ranging from
one (never) to five (always)The items measure the
qualification of health practices. It includes questions
related with balance of rest and exercise, safety
measures, nutrition, avoiding the use of harmful
substances, obtaining health care, and obtaining
information. In the questionnaire the items 6, 7, 21,
22,23,24,25,26,32, and 33 are coded reversely from
5 to 1. Total score range were between 33-165. The
Cronbach alpha of the Turkish version was 0.74 in the
Turkish validity and reliability study. High scores
indicate a good level of health practices [8]. Deniz and
Bayraktar [6] found the Cronbach’s alpha 0.68.
However, the Cronbach's alpha value of this study
group was 0.55. The researchers' registration,
assignment, follow-up, and analysis steps were
compliant with the strengthening the reporting of
observational studies in epidemiology (STROBE)
statement guidelines [9]. Expectant mothers who visit
the outpatient clinic for routine controls were invited
to participate in this study. After information sharing
about the purpose of the study and informed consent,
women fill out the data collection form themselves.

Statistical Analysis

Data were analyzed with SPSS 24.0 for Windows
(SPSS, INC., Chicago, IL) statistical program.
Despriptive and analytical analysis were used.
Number, percentage, arithmetic mean, and standard
deviation values were used in descriptive statistics for
the data analysis The normality of the data distribution
was assessed using Skewness-Kurtosis values and the
Kolmogorov-Smirnov test (+1 and — 1). While the
independent samples t-test was used for the variables
in which two independent groups were compared were
normally distributed. The Mann-Whitney U test was
used for the variables that did not show normal
distribution. In order to compare more than two
groups, One-Way Analysis of Variance (ANOVA) was
used for the normally distributed variables, and the
Kruskal-Wallis test was used for non normally

distributed variables. Homogeneity of variances was
determined by Levene’s test. As a multiple comparison
test, LSD Post Hoc test was used if the variances were
equal. Dunnet T3 Post Hoc was used if variances were
not equal. The pearson correlation (r) test was used to
test relationship of some variables. Significance value
P under the value of P<0.05 was considered as
statistically significant in the study. The results were
evaluated at a confidence of 95%.

RESULTS

According to the socio-demographics, most (65.1%,
n=228) were between 18-31 years, have 8 years of
basic education (70%, n=245), are housewives
(90.3%, n=316), no active work life (98.3%, n=344),
all married, and 97.7% (n=342) got married with >18
years of age and no consanguineous marriage (97.1%,
n=340) (Table 1). More than half of the spouses
(63.7%, n=223) also had basic education (=8 years)
and worked as civil servants (71.4%, n=250). Most
pregnant women (92%, n=322) reported their
economic level as income equal to expenses, and live
as a nuclear family (94.3%, n=330). Support from
spouse (90.9%, n=318) and social environment
(97.4%, n=341) was defined by the women as
sufficient. Socio-demographic features frequency, and
their comparisons according to mean health practices
scores (HPQ-I1) are also shown in Table 1. Mean value
comparisons were similar among groups (P>0.05).
State of health data and pre-pregnancy health
behaviors are given in Table 2. Most (97.7%, n=342)
have no chronic disease. According to the BMI, 34.9%
(n=122) were in normal limits, 28.5%
(n=100)overweight (BMI 25-30), and 36.6% (n=126)
obese (BMI>30). Most (94%, n=329) reported not
being able to manage weight. A main part (92.9%,
n=325) do not visit a doctor in every illness situation,
do not exercise regularly (93.5%, n=327), have no
hobbies (91.1%, n=319), and do not participate in
health education programs (98%, n=343). None of the
women reported alcohol, drug use before the
pregnancy. However, 2.3% (n=78) reported smoking
before pregnancy. According to the HPQ-II average
scores comparisons, mean value distributions show
similarities according to chronic disease, body mass
index, doctor visit behavior, managing normal weight,
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TABLE 1. Health Practices in Pregnancy Score (HPQ-Il) According to Sociodemographics
(n=350)

Variables n % Mean+SD t/'F P-value

Age
18-31 228 65.1 109.08+5.52 1.52 0.13
32-45 122 34.9 108.17+5.02

Education
8 years 245 70.0 108.60+5.61 0.92 0.36
>9 years 105 30 109.14+4.73
Elementary 50 14.3 105.86+5.74
Junior Highschool 195 55.7 109.30£5.37 5.99 0.001
Highschol 86 24.6 109.08+4.82
University and more 109.42 54 109.42+4.43

Occupation
Housewife 316 90.3 108.68+5.31 0.47 0.70
Labourer 22 6.3 109.63+6.31
Civil servant 7 2.0 108.42+5.31
Freelance 5 1.4 110.80+4.81

Work status
Employer 6 1.7 110.16+2.92 0.65 0.52
Unemployed 344 98.3 108.74+5.39

Marriage age
<18 years 8 23 111.374+3.06 1.39 0.16
>18 years 342 97.7 108.70+5.39

Consanguineous marriage
Yes 10 2.9 110.30+6.21 0.91 0.36
No 340 97.1 108.71+5.34

Spouse's education
8 years 223 63.7 108.75+5.63 0.036 0.97
>9 years 127 36.3 108.77+4.86

Occupation
Labourer 9 2.6 105.55+5.19 0.18 0.83
Civil servant 250 71.4 108.50+5.47
Freelance 91 26 109.80+4.89

Income level
Less than expense 14 4 110.07£2.70 1.52 0.22
Equal 322 92 108.80+5.45
More than expense 14 4 106.64+4.79

Family type
Nuclear type 330 94.3 108.76+5.36 0.05 0.96
Big family 20 5.7 108.70+5.48
Spouse support
Sufficient 318 90.9 108.66+5.38 1.16 0.24
Inufficient 32 9.1 109.81+5.10

Environmental support
Sufficient 341 97.4 108.76+5.39 0.007 0.99
Inufficient 9 2.6 108.77+4.20

SD, Standard deviation. t, Independent sample t-test. F, Tested by one-way ANOVA with post-hoc Bonferoni test.
Statistically significant P-values are shown in bold.
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TABLE 2. Health Practices in Pregnancy Score (HPQ-II) According to State of Health and Pre-

Pregnancy Health Behaviors (n=350)

Variables n % Mean+SD t/F P-value

Chronic disease
Yes 8 23 111.50+4.34 1.46 0.14
No 342 97.7 108.70+5.37

Body Mass Index (BMI)
Normal (20-25) 122 34.9 108.49+5.23 1.63 0.197
Overweight (25-30) 100 28.5 109.58+5.49
Obese (>30) 128 36.6 108.76+5.36

Visit doc when ill
Yes 25 7.1 108.76+5.40 0.006 0.996
No 325 92.9 108.76+5.36

Manage normal weight
Yes 21 6 109.28+6.84 0.45 0.64
No 329 94 108.734£5.26

Excercise routinely
Yes 23 6.6 109.65+6.00 0.82 0.41
No 327 93.4 108.70+5.32

Smoke
Yes 78 23 107.01+4.86 3.32 0.001
No 272 77.7 109.26+5.40

Hobbies
Yes 31 8.9 105.80+5.31 3.26 0.001
No 319 91.1 109.05+5.28

Attend health education
Yes 7 2 109.85+4.77 0.54 0.59
No 343 98 108.74+5.37

SD, Standard deviation. t, Independent sample t-test. F, Tested by one-way ANOVA with post-hoc Bonferoni test.

Statistically significant P-values are shown in bold.

exercising routinely, and attending health education
programs (P>0.05) (Table 2). However, significance
was seen in smoking and also hobby activities. Non-
smokers (109.26+5.40) had significantly higher
HPQ-11 scores than smokers (107.01+4.86) and those
who do not have any hobbies (109.05+5.28) also had
higher scores than the group (105.80+5.31) with
hobbies (P=0.001).

The distribution of obstetrics and pregnancy
monitoring features and HPQ-II mean score
comparisons are given in Table 3. More (51.4%,
n=180) than half of the women have no birth

experience, median values were pregnancy was 2
(min-max= 1-6), number of living children 1 (min-
max= 0-6), stillbirth 0 (min-max= 0- 1), spontaneous
abortion 0 (min-max= 0-1). none of the women had a
curettage. Most (51.7%, n=181) of the women were in
the second trimester, followed by the third trimester
(37.7%, n=132). Mean gestational week was
24.85+8.69 (range: 10-40). Most (86.6%, n=303) had
a planned pregnancy, followed their routine pregnancy
follow-ups (98.6%, n=345), and had not attended a
prenatal education program (96.6%, n=338). Their
information resource was mainly the doctor (55.7%,
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TABLE 3. Health Practices in Pregnancy Score (HPQ-Il) According to Obstetric Features and

Pregnancy Monitoring (n=350)

Variables n % Mean+SD t/F P-value
Birth experience
No 170 48.6 108.85+5.79 0.31 0.75
Yes 180 514 108.67+4.93
Trimester week
First (1-13 week) 37 10.6 108.78+5.05 0.37 0.98
Second (14-27 week) 181 51.7 108.90+5.46
Third (28-40 week) 132 37.7 108.57+5.34
Planed pregnacy
Yes 303 86.6 108.58+5.39 1.61 0.10
No 47 13.4 109.93+5.08
Rutine antenatal examinations
Yes 345 98.6 108.73+5.36 0.85 0.39
No 5 1.4 110.80£5.35
Pregnancy course attendance
Yes 12 34 107.08+4.69 1.10 0.27
No 338 96.6 108.82+5.38
Information source
Doctor 195 55.7 108.59+5.40 0.41 0.79
Midwife 9 2.6 108.11+4.98
Internet 93 26.6 108.83+5.37
TV 30 8.6 109.90+6.26
Friends 23 6.6 108.69+6.26

SD, Standard deviation. t, Independent sample t-test. F, Tested by one-way ANOVA with post-hoc Bonferoni test.

n=195) followed by internet/social media (26.6%,
n=93), TV (8.6%, n=30), friends (6.6%, n=23),
midwives (2.6%, n=9), but no nurses. In this context,
HPQ-II mean score distributions showed a similar
distribution between the groups in all variables
(P>0.05).

At final stage a correlation analysis was conducted
including age, education level (primary school,
secondary school, high school, university), marriage
age, income level, first pregnancy age, gestational
week, number of pregnancies, living children,
stillbirths, spontaneous abortions, body mass index
value, and total HPQ-Il scores (Table 4). Despite
mothers' education level and stillbirth number, other
variables show similar correlation with total HPQ-I1
scores (P>0.05). However, mothers' education level

increase correlated with a higher total HPQ-II score
(r=0.141; P=0.008). Just the opposite number of
stillbirths and the total HPQ-II score (r= -0.123;
P=0.021) were inversely correlated. A total of 7
mothers in our study group had experienced one
stillbirth.

DISCUSSION

Our study group was a young group of women
between 18-31 years old, junior high school graduates
(55.7%), and housewives (90.3%). In Tiirkiye
Demographic and Health Survey (TDHS) results,
highest age-specific fertility rate is in the range of 25-
29 years, our results also shows a similar age range
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with TDHS. According to TDHS 2018, 14.5% of the
female population is within the 30-34 age range, and
15% of them are placed in the 35-39 age group. 41%
of women have a high school and higher education
and 28% are working [10]. Our study, compared with
TDHS 2018, the difference in education level stands
out. According to the latest country data, there is an
increase in the education level of women between the
ages of 15-49 in Turkey.

Study results using the HPQ-1I comparisons show
differences. Our score was 108.76+6.61 (range: 93-
123) in this study. Er's [8] found HPQ-II score of
124.124+12.09 in the first institution and 130.26+10.79
in the other institution. In another study Tirkes [11]
found a mean HPQ-II score as 121.57+ 1.53 (range:
87-149). In Lindgren's [1] study, the scale score was
138.49 £12.42 (range: 100-163). In another study, the
mean HPQ-II score was 112.64+13.87 (range: 73-141)
[12]. Our HPQ-II scale values were similar in
comparison to the literature. Moreover, a significant
difference was found between the HPQ-II score and
education level, smoking rate in this study. Increase in
education level also supported higher HPQ-I1I score.
However smoker expectant women show lower health
practices scores. These results indicate insufficient
health practices in smokers and lack of knowledge in

TABLE 4. Correlation Analysis of Selected
Variables and Total HPQ-II Score (n=350)

Variables HPQ-II Score
r P-value

Age -0.023 0.670
Education level 0.141**  0.008
Marriage age -0.068 0.206
Income level -0.091 0.091
Number of pregnancies -0.047 0.378
Number of alive children -0.022 0.688
Number of stillbirths -0.123*  0.021
Number of spontaneous abortions  -0.038 0.483
First pregnancy age -0.068 0.206
Pregnancy week -0.031 0.557
Body Mass Index -0.019 0.723

HPO-II, Health Practices in Pregnancy Questionnaire-II; T,
Pearson correlation coefficient.

Statistically significant P-values in bold.

pregnancy health practices. Education level and
smoking behavior are determined as key parameters
in health practices and scores. These results showed
similarities with other literature which suggests that
the health awareness and healthy lifestyle behaviors
become the proportional to the level of education [13-
17]. In a study by Solmaz and Sahin [18], 44.3% of
pregnant participants were in the 17-25 age group, and
the mean age was 26.844+5.32. While there was no
significant difference between the age groups across
studies, the mean ages were similar. In the same study,
36.7% of pregnant women were high school
graduates, and 70.92% were housewives. In the study
by Kaya and Golbasi [19], mean age was 26.62+4.00,
63.6% were 26 years of age or older, and 42.4% were
high school graduates. When the participant groups in
these three studies were examined, it was seen that the
participants in our study had a significantly lower level
of education and were not actively working.
Participants' sociodemographic characteristics and
scale scores revealed a significant difference between
them and their level of education. As participants' level
of education increases, their scale scores increase,
suggesting they have positive health practices. Studies
by Solmaz and Sahin [18], Beyaz et al. [5], and Kaya
and Golbast [19] also found similarities between
education levels and HPQ-II scale scores. An
examination of the participants' general health status
and habits before pregnancy revealed that 2.3% of
them were smokers. Similar studies in the literature
have found no association between smoking and HPQ-
IT scores. This study found significantly lower scale
scores in pregnant women who smoked before
pregnancy. This suggests that pregnant women who
smoke have poor health practices. Smoking is a
serious public health problem worldwide. During
pregnancy, it has short- and long-term negative effects
on both the mother and the fetus. It can lead to
congenital anomalies and even fatal fetal
consequences, including death. It is crucial for
expectant mothers to abandon negative habits and
focus on positive ones. In light of data on obstetric
characteristics and habits, no significant difference
was found between the scores obtained by pregnant
women according to different habits. In this study,
51.4% of pregnant women were multiparous, 51.7%
were in the second trimester, and 86.6% planned this
pregnancy. 98.6% of pregnant women attended routine
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follow-ups. In a study conducted by Beyaz et al. [5],
67.7% of pregnant women were multiparous, 96.5%
were in the second trimester, 75.3% had planned
pregnancies, and 74.1% attended routine check-ups.
While participant characteristics were similar between
the two studies, the fact that 98.6% of pregnant women
attended routine check-ups aligns with the Turkish
average. In Turkey, 90% of pregnant women received
at least one prenatal care visit, and 96% received at
least 4 prenatal care visits [20]. The higher rate in this
study is due to the number of participants and the fact
that it is a regional study. In this study, 55.7% of
pregnant women emphasized that they received
information about their pregnancies and births from
doctors, 26.6% from the internet, and 2.6% from
midwives. In our study, the rate of prenatal care among
pregnant women was high, but the low rate of
information received from midwives suggests
difficulty in reaching midwives during this process
and the disruption of midwifery services. Gok et al.
[21] reported that 70% of pregnant women received
information  from  doctors, 55.6%  from
midwives/nurses, and 58.8% from the internet.
Another study from Tiirkiye [22] reported receiving
information from healthcare professionals to be 57.7%
and 42.3% from the internet. While the rate of
receiving information from doctors/healthcare
workers is high, the rate of receiving information from
the internet is significantly higher. This data
demonstrates the significant role technology has taken
in our lives, suggesting that it is a source of
information as much, and sometimes even more, than
that of a professional. Mean score values of this study
(109.22+5.96) were lower than other study results
from Tiirkiye. Including Er [5] who reported findings
from two centers as 124.12+12.09) and 130.26+10.79.
Tirkes [11] 121.57£1.53, Beyaz et al. [5] 109.8+12.9,
Balaban and Ozkan [23] 118.86+17.19, Bayrak and
Kanbur [22] 123.0149.39, GOk et al. [21] as
97.53+11.59, Kaya and Gdlbasi1 [19] 121.57+10.3, and
Solmaz and Sahin [18] 103.90+15.46. The studies
were conducted in different provinces in Tirkiye, and
the fact that the results did not differ significantly
suggests that a general health attitude has emerged.
Common points in the studies are that the education
level is generally secondary or high school, and
pregnant women frequently use the internet as a source
of information. When the correlation analyses of the

factors related to the health practices of the
participating pregnant women were examined, the
HPQ-II scale correlation with age, income status, age
of marriage, number of pregnancies, number of living
children, number of spontaneous abortions, age at first
pregnancy, gestational week and body mass index
values showed a similar distribution. Pregnant
women's level of education was found to be
significantly correlated with their HPQ-II scores. As
their level of education increases, so do their scale
scores. In the study, 70% of pregnant women had
completed eight years of education, and 30% had a
university degree. The maximum possible score on the
scale was 165, while the highest score in this study
was 123. According to the data, it is predicted that
higher levels and years of education can lead to higher
scale scores, thus enabling pregnant women to adopt
healthier practices. Correlation analysis revealed a
significant relationship between the HPQ-II total
score, education level, and the number of stillbirths.
An inverse relationship was found between the
number of stillbirths and the HPQ-II total score (r=-
0.123; P=0.021). Data indicate that as education level
increases, the scale score increases, while the number
of stillbirths decreases. As education level increases,
pregnant women become more selective about their
own and their baby's health, taking preventative steps
to improve their health. A woman's increased
education level and health literacy are important
indicators of increasing the development level of
herself, her family, and the country in which she lives.

Strengths and Limitations

The strengths and limitations of the study are listed
as follows:

Strengths: Data collected directly through face-to-
face interviews, and providing information on specific,
period-specific health practices, such as those related
to pregnant women.

Limitations: Findings are limited by participants'
reports. Particularly, statements regarding smoking,
alcohol, and drug use are accepted as is. It is not
possible to comment on the results for larger
populations. More comprehensive quantitative and
qualitative studies on the subject are needed. Larger
databases will contribute to broadening the scope of
the topic.
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CONCLUSION

In conclusion, this study revealed the health practices
of Turkish expectant mothers and analyzed related
factors. Study results indicate the importance of
improving the education level of women. Higher
education level will contribute to improved health
awareness and health practices. However, study results
Show also that indicators like smoking behavior and
previous history of stillbirth can also be considered
important risk factors for lower health practices in
pregnancy. Special programs for women should be
developed in smoking cessation programs. A common
health like overweight, obesity indicate insufficiency
in weight control correlated with wrong eating habits
and sedantery life style. Women-oriented and
pregnancy programs should be developed for weight
control and balanced nutrition. Women from all
socioeconomic levels can be reached through state and
private hospitals' pregnancy education programs and
community-based education programs including
Family Health Centers. Health care professionals like
nurses and midwives are in the key position to provide
care for expectant mother as an educator and
consultant, as a source of more information, at all
stages before pregnancy, during pregnancy, delivery
and after birth.
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Abstract:

Objective: In this study, our aim was to provide data to the literature in terms of both optimal pain control and
minimising the side effects of opioids. For this purpose, we retrospectively analysed the opioid model used in
the emergency department (ED) of a university hospital.

Methods: This is a single-centre, retrospective, and cross-sectional study conducted in the ED of Kiitahya
Health Sciences University Evliya Celebi Training and Research Hospital. We retrospectively analysed the
electronic medical records of all patients over 18 years of age who were received opioid analgesics in the ED
for one year. Data included demographics data (gender, age), diagnosis, type of opioid drug used, hospitalisation
and mortality. The study focused on the frequency of opioid use and type of opioid in ED.

Results: The study sample included 1392 patients with a mean age of 46.6 years. Of the patients who received
opioid analgesics, 45.47% (n=633) were female and 54.53% (n=759) were male. The most common complaint
was abdominal pain and 515 patients (37%) received opioids for this reason. The second most common
diagnosis was myalgia with 123 patients (8.8%) and the third most common diagnosis was soft tissue injury
with 107 patients (7.7%). The most commonly used opioid was fentanyl (n=746, 53.6%). This was followed
by tramadol (n=611, 43.9%) and morphine (n=35, 2.5%).

Conclusion: Our study found that fentanyl was the most commonly used opioid in the ED, tramadol was
preferred for non-traumatic patients such as myalgia, and morphine was rarely used. These results are in line
with other data from our country and it has been observed that there is no excessive use of opioids.
Keywords: Emergency Department, Opioid Analgesics, Fentanyl, Tramadol, Morphine

problem to solve, and opioid analgesics are very useful

of patients presenting to EDs [1]. Adequate

analgesia for pain is a basic human right, and
non-opioid  analgesics  (non-steroidal  anti-
inflammatory drugs [NSAIDs] and paracetamol) and
opioid analgesics are commonly used in the
pharmacological management of pain. Pain
management in the ED is sometimes a difficult

g) ain is known to be the cause of more than half

in solving this problem. On the one hand, opioid
analgesics provide rapid analgesia and immediate
relief for the patient, but they can pose a life-
threatening risk due to their high addiction profile and
side effects [2].

One of the most common problems in pain
management in the ED is inadequate analgesia, or
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oligoanalgesia [3]. Although there are many causes of
oligoanalgesia, the opiophobia of the physicians is a
very important cause. Opioids are analgesics that
physicians mostly avoid prescribing because of their
addictive potential and side-effect profile, and they are
also seen as a common problem in our country [3, 4].

On the other hand, overprescribing of opioid
analgesics in the United States of America (USA) and
Europe is believed to lead to misuse and abuse of these
drugs. It is estimated that opioid overdoses will cause
the deaths of 68.630 people in the USA in 2020 [5]
and that these figures will continue to rise until 2025
[6]. It has been reported that the contribution of EDs
to the amount of opioids used each year is small
(approximately 4%), but approximately half of the
patients with opioid use disorder are exposed to opioids
for the first time with a legal prescription and
approximately 20% of these prescriptions are written
in the ED [7,8]. In addition, the ongoing opioid crisis
in the USA has been defined as one of the most serious
and deadly public health crises facing the country [9].
The opioid crisis does not currently exist in our
country, but poorly managed opioid using will lead to
an increase in opioid use disorder and addiction in the
future.

Within this information, the aim of this study was
to retrospectively analyse the pattern of opioid used in
the ED of a university hospital. The data that we will
obtain from this study on the patterns of use of opioid
analgesics in our region will contribute to the database,
both in terms of providing optimal pain control and
minimising the side effects of opioids.

METHODS
Study Design, Site and Period

This study is a single-centre, retrospective,

TABLE 1. Gender of Patients Receiving Opioids

descriptive and cross-sectional data analysis
conducted in the Emergency Department of Kiitahya
Health Sciences University Evliya Celebi Training and
Research Hospital. The study period was set from 1
January 2022 to 1 January 2023. This ED is in a
tertiary university hospital that sees about 250.000
patients annually.

Eligibility Criteria

We retrospectively analysed the electronic medical
records of all patients over 18 years of age who were
received opioid analgesics in the ED for one year. The
exclusion criterion was age under 18 years. Since all
patients received opioids over the age of 18 were
included in the study, no power analysis was required
for sampling.

Data Collection

The data of the patients who were received opioids
in the ED were obtained from the hospital automation
system. A data collection form was developed for
these patients. Data included demographics data
(gender, age), diagnosis, type of opioid drug used,
hospitalisation and mortality. The two primary
outcome measures were: (1) frequency of opioid use
in the ED and (ii) type of opioid used.

Ethical Considerations

This study was approved by Kiitahya Health
Sciences University Non-Interventional Clinical
Research Ethics Committee (Decision No: 2023/13-26).

Statistical Analysis

Raw data about the overall patient were analysed
using Microsoft Excel. The mean and standard
deviation of the continuous variables were given, and

Female Male P value*
n (%) 633 (45.5%) 759 (54.5%)
(95% CI) (43-48) (52-57)
Age (years) 52.5+17.6 45.1£16.9 <0.001
95% Cl) (51.1-53.9) (45.6-48.1) (3.8-7.5)

Data are shown as meantstandard deviation or n (%). CI, confidence interval. *Student t test.

Statistically significant P-value is shown in bold
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TABLE 2. Percentage of Patients Receiving Opioids in Emergency Medicine According to Patient
Complaints

Total Female Male

Diagnosis n % 95% CI n % 95% CI n % 95% CI
Abdominal pain 515 37.0 34.5-39.7 219 42.5 38.3-46.6 296 57.5 53.4-61.7
Myalgia 123 8.8 7.4-10.3 65 52.8 43.9-61.8 58 47.2 38.2-56.1
Soft tissue injury 107 7.7 6.2-9.2 38 355 26.2-44.9 69 64.5 55.1-73.8
Headache 86 6.2 4.9-7.4 39 453 34.9-55.8 47 54.7 44.2-65.1
Renal colic 70 5.0 4.0-6.2 25 35.7 24.3-47.1 45 64.3 52.9-75.7
Chest pain 46 33 2.4-43 23 50.0 34.8-65.2 23 50.0 34.8-65.2
Low back pain 45 32 2.4-42 16 35.6 22.2-51.1 29 64.4 48.9-77.8
Cystitis 43 3.1 2.2-4.0 34 79.1 65.1-90.7 9 20.9 9.3-34.9
Fall injuries 39 2.8 1.9-3.7 23 59.0 43.6-74.4 16 41.0 25.6-56.4
Fracture 37 2.7 1935 16 432 27.0-59.5 21 56.8 40.5-73.0
Appendicitis 29 2.1 1.4-2.9 12 414 24.1-58.6 17 58.6 41.4-75.9
Traffic accident 28 2.0 1.3-2.7 7 25.0 10.7-42.9 21 75.0 57.1-89.3
Gastroenteritis 25 1.8 1.1-2.4 13 52.0 32.0-72.0 12 48.0 28.0-68.0
Gallstone 22 1.6 1.0-2.3 13 59.1 40.9-77.3 9 40.9 22.7-59.1
Pelvic pain 20 1.4 0.9-2.2 20 100.0 100-100 = o =
Myocardial infarction 17 1.2 0.6-1.9 6 353 11.8-58.8 11 64.7 41.2-88.2
Peptic ulcer 15 1.1 0.6-1.7 7 46.7 20.0-73.3 8 533 26.7-80.0
Cholecystitis 12 0.9 0.4-1.4 5 41.7 16.7-66.7 7 58.3 33.3-83.3
Dyspnoea 12 0.9 0.4-1.4 7 58.3 33.3-83.3 5 41.7 16.7-66.7
Ileus 9 0.6 0.3-1.1 4 44 4 11.1-77.8 5 55.6 22.2-88.9
Cerebrovascular diseases 8 0.6 0.2-1.0 4 50.0 12.5-87.5 4 50.0 12.5-87.5
Gastro esophageal reflux 8 0.6 0.2-1.1 7 87.5 62.5-100 1 12.5 0-37.5
Kidney stone 7 0.5 0.2-0.9 2 28.6 0.0-71.4 5 71.4 28.6-100
Pneumothorax 6 0.4 0.1-0.9 3 50.0 16.7-83.3 3 50.0 16.7-83.3
Dorsalgia 6 0.4 0.1-0.8 3 50.0 16.7-83.3 3 50.0 16.7-83.3
Inguinal hernia 6 0.4 0.1-0.9 1 16.7 0-50.0 5 83.3 0-50.0
Shoulder joint dislocation 5 0.4 0.1-0.7 2 40.0 0-80.0 3 60.0 20.0-100
Subarachnoid haemorrhage 5 0.4 0.1-0.7 2 40.0 0-80.0 3 60.0 20.0-100
Cancer 4 0.3 0.1-0.6 2 50.0 0-100 2 50.0 0-100
Pancreatitis 4 0.3 0.1-0.6 2 50.0 0-100 2 50.0 0-100
Haemorrhoids 4 0.3 0.1-0.6 1 25.0 0-75.0 3 75.0 25.0-100
Gunshot injury 3 0.2 0-0.5 1 333 0-100 2 66.7 0-100
Gastrointestinal bleeding 3 0.2 0-0.5 3 100.0 100-100 - - -
Work accident 3 0.2 0-0.5 1 333 0-100 2 66.7 0-100
Heart failure 3 0.2 0-0.5 - - - 3 100.0 100-100
Mushroom poisoning 3 0.2 0-0.5 1 333 0-100 2 66.7 0-100
Aortic aneurysm 2 0.1 0-0.4 - - = 2 100.0 100-100
Atrial fibrillation 2 0.1 0-0.4 1 50.0 0-100 1 50.0 0-100
Dysmenorrhoea 2 0.1 0-0.4 2 100.0 100-100 - - -
Embolism and thrombosis 2 0.1 0-0.4 - - = 2 100.0 100-100
Cardiac arrest 2 0.1 0-0.4 - - = 2 100.0 100-100
Ovarian cysts 2 0.1 0-0.4 2 100.0 100-100 - - -
Pulmonary contusion 2 0.1 0-0.4 0 0 0.0-0.0 2 100.0 100-100

CI, confidence interval.
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the categorical variables were defined as percentages
with 95 % confidence interval. Statistical analysis was
performed using SPSS version 20. Kolmogorov-
Smirnov normality test was used to assess whether the
data were suitable for normal distribution. Student's t-
test was used to determine differences in means
between groups, and chi-squared test was used to
compare categorical variables. A P value less than 0.05
was considered statistically significant.

RESULTS

During 12-month period, 248.954 patients were
admitted to the ED and 1392 of these patients received
opioid analgesics. Of the patients who received opioid
analgesics, 45.47 % (n=633) were female and 54.53
% (n=759) were male. The mean age of all patients
was 46.59 + 16.91 years (95% CI: 48.51-50.38), with
a minimum age of 19 years and a maximum age of 96
years. The mean age of the females was 52.52+17.58
years (95% Cl: 51.14-53.89), while the mean age of
the males was 45.13 + 16.96 years (95% Cl: 45.62-
48.12) (Table 1).

It was observed that there was a difference
between the male and female patients in terms of age
(P<0.001) and that the women were older.

The numbers and percentages of patients who
used opioids in the ED according to their complaint
are shown in Table 2. The most common complaint
was abdominal pain and 515 patients (37%, 95% CI:
34.5-39.7) received opioids for this reason. The
second most common complaint was myalgia with
123 patients (8.8 %, 95% CI: 7.4-10.3) and the third

Morphine
n=35; 2.5%

Tramadol n=611;
43.9%

most common diagnosis was soft tissue injury with
107 patients (7.7 %, 95% CI: 6.2-9.2).

Considering all patients receiving opioids in the
ED, the most commonly used opioid was fentanyl
(n=746, 53.6%, 95% CI: 50.8-56.1). This was
followed by tramadol (n=611, 43.9%, 95% CI: 41.4-
46.6) and morphine (n=35, 2.5%, 95% CI: 1.8-3.4)
(Figure 1). All drugs were administered intravenously.

Tramadol is most commonly used for myalgia
(n=88, 71.5%), soft tissue injury (n=60, 56.1%),
headache (n=46, 53.5%), low back pain (n=38,
84.4%), cystitis (n=27, 62.8%), gastroenteritis (n=15,
60.0%), peptic ulcer (n=8, 53.3%), gastro esophageal
reflux (n=8, 100%), dorsalgia (n=6, 100%), work
accident (n=2, 66.7%) and dysmenorrhea (n=2,
100%). Morphine was most commonly used for
myocardial infarction (n=17, 100%) and fracture (n=8,
21.6%). Fentanyl was the first opioid used for other
diagnoses (Table 3).

Of the 1392 patients who used opioids, 304 (21.8
%) were inpatients, including 136 (44.7 %) females
and 168 (55.3 %) males. The number of outpatients
was 1088 (78.2 %), of which 297 (27.3 %) were
female and 591 (72.7 %) were male.

Among inpatients, 205 received fentanyl, 78
received tramadol and 21 received morphine. Among
outpatients, 541 received fentanyl, 533 received
tramadol and 14 received morphine. There was a
difference in the use of fentanyl, tramadol and
morphine between inpatients and outpatients.
(X2;73.232, P<0.0001). It was observed that fentanyl
was used more frequently than tramadol in inpatients
(Figure 2, Table 4).

Among 1392 patients who received opioids, 4

Fentanyl n=746;
53.6%

FIGURE 1. Percentages of opioid drugs used in the emergency department.
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TABLE 3. Rates of Opioid Drug Use According to Patient Complaints

Fentanyl Tramadol Morphine
Diagnosis n % 95% CI n % 95% CI n % 95% CI
Abdominal pain 289 56.1 51.7-60.2 226 439 39.8-48.3 - - -
Myalgia 35 28.5 20.3-36.6 88 71.5 63.4-79.7 > - -
Soft tissue injury 46 43.0 33.6-53.3 60 56.1 45.8-65.4 1 0.9 0-3.7
Headache 40 46.5 34.9-57.0 46 53.5 43.0-65.1 - - -
Renal colic 53 75.7 65.7-85.7 17 243 14.3-34.3 - - -
Chest pain 31 67.4 54.3-80.4 15 32.6 19.6-45.7 - - -
Low back pain 7 15.6 6.7-26.7 38 84.4 73.3-93.3 = = =
Ciystitis 16 37.2 23.3-53.5 27 62.8 46.5-76.7 - - -
Fall injuries 20 51.3 35.9-66.7 19 48.7 33.3-64.1 - - -
Fracture 19 51.4 35.1-67.6 10 27.0 13.5-40.5 8 21.6 8.1-35.1
Appendicitis 27 93.1 82.8-100 2 6.9 0-17.2 = - =
Traffic accident 20 71.4 53.6-85.7 4 143 3.6-28.6 4 143 3.6-28.6
Gastroenteritis 10 40.0 20.0-60.0 15 60.0 40.0-80.0 - - -
Gallstone 19 86.4 72.7-100 3 13.6 0-27.3 - - -
Pelvic pain 19 95.0 85.0-100 1 5.0 0-15.0 = = =
Myocardial infarction - - = - - = 17 100 100-100
Peptic ulcer 7 46.7 20.0-73.3 8 533 26.7-80.0 - - -
Cholecystitis 10 83.3 58.3-100 2 16.7 0-41.7 - - -
Dyspnoea 10 83.3 58.3-100 2 16.7 0-41.7 - - -
Ileus 7 77.8 44.4-100 2 222 0-55.68 5 - -
Cerebrovascular diseases 8 100 100-100 - - - = o -
Gastro esophageal reflux - - = 8 100 100-100 = = -
Kidney stone 7 100 100-100 = = = - - -
Pneumothorax 6 100 100-100 - - - = = -
Dorsalgia - - = 6 100 100-100 = = =
Inguinal hernia 4 66.7 33.3-100 2 333 0-66.7 - > -
Shoulder joint dislocation 2 40.0 0-80.0 - - - 3 60.0 20.0-100
Subarachnoid haemorrhage 5 100 100-100 - - - - = -
Cancer 2 50.0 0-100 - = - 2 50.0 0.0-100
Pancreatitis 3 75.0 25.0-100 1 25.5 0-75.0 - - -
Haemorrhoids 1 25.0 0.0-75.0 3 75.0 25.0-100 - - -
Gunshot injury 3 100 100-100 = s - - - -
Gastrointestinal bleeding 3 100 100-100 - - - = = -
Work accident 1 333 0-100 2 66.7 0-100 - - -
Heart failure 2 66.7 0-100 1 333 0-100 - - -
Mushroom poisoning 2 66.7 0-100 1 333 0-100 - - =
Aortic aneurysm 2 100 100-100 - - - = - =
Atrial fibrillation 2 100 100-100 = = = - - -
Dysmenorrhoea - - S 2 100.0 100-100 = = =
Embolism and thrombosis 2 100 100-100 - - - > = -
Cardiac arrest 2 100 100-100 - - - = = =
Ovarian cysts 2 100 100-100 - - - > o -
Pulmonary contusion 2 100 100-100 - S - = = =
Total 746 611 35

CI, confidence interval.
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FIGURE 2. Number of inpatient and outpatient and types of opioid medication.

patients were hospitalised and died. Two of the patients
had cancer, one had an aortic aneurysm and one was
experiencing chest pain. All of the patients were around
70 years old and none of their causes of death were
opioid-related. All 4 of these patients used fentanyl.

DISCUSSION

This single-centre, retrospective study in a tertiary care
hospital found that fentanyl was the most commonly
used opioid in the ED, tramadol was preferred in non-
traumatic patients, and morphine was rarely used.
Abdominal pain, myalgia and soft tissue injury were
the most common reasons for opioid use in the ED,
respectively.

Pain is the most common reason for ED
consultations, affecting 40-70% of patients [10].
Adequate analgesia is one of the most important goals
of pain management. Non-opioid analgesics (NSAIDs
and paracetamol) and opioid analgesics are the main
pharmacological treatments for pain. Codeine,
tramadol, morphine, methadone and fentanyl are

commonly used opioid analgesics in ED. Sevcik et al.
reported that morphine (35.8%) was the most
commonly used drug in patients admitted to the ED
for trauma, followed by oxycodone (39.6%), codeine
(19.3%), hydromorphone (12.7%), fentanyl (12.3%)
and tramadol (3%) [11]. In Tirkiye, 59.2% of patients
were reported to have received fentanyl, 51.3%
tramadol, 0.4% meperidine and 1.56% morphine in a
study analysing patients presenting to ED with pain
and receiving opioid analgesics [12]. In our study, the
most commonly used opioid was fentanyl (53.6%),
followed by tramadol (43.9%) and morphine (2.5%).
The difference between these studies may be
explained by age, gender and diagnostic differences
between the patient populations.

Fentanyl is a synthetic opioid that is a full mu-
receptor agonist and produces analgesia similar to that
of morphine, but to a greater extent [13]. Fentanyl is
currently one of the most commonly used opioids for
pain control, sedation and anaesthesia by intravenous,
transdermal and transmucosal routes [14]. The use of
fentanyl has become widespread in trauma patients
due to its rapid onset of analgesia, minimal effect on

TABLE 4. Number of Inpatient and Outpatient and Types of Opioid Medication

Opioid
Fentanyl Tramadol Morphine X?
n (%) 95% CI n (%) 95% CI n (%) 95% CI P value*
Inpatient 205 (27.5) 24.1-30.6 78 (12.8) 10.1-15.4 21 (60)  42.9-77.1 73.232
QOutpatient 541 (72.5) 69.4-75.9 533 (87.2) 84.6-89.9 14 (40)  22.9-57.1 <0.0001

ClI, confidence interval. *chi-squared test. Statistically significant P-value is shown in bold.
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blood pressure and reduced potential for nausea and
vomiting compared with morphine [15]. Tramadol is
a centrally acting analgesic and a synthetic opioid,
with a structure similar to that of codeine. Although
tramadol has less analgesic effect than morphine, it is
preferred because it is safer. Compared to other opioid
analgesics, tramadol is considered safe as it does not
cause respiratory depression or dependence. Tramadol
is mainly used in the treatment of muscle pain, joint
pain and wound pain [16].

In our study, opioids were mostly administered to
patients with abdominal pain (n=515). Of these
patients, 289 received fentanyl and 226 received
tramadol. Acute abdominal pain is observed in around
8% of patients presenting to the ED [17]. Adequate
analgesia can be administered to these patients and
opioid analgesics can be used for severe pain [18].
Fentanyl has been reported to be a safe and effective
drug for providing analgesia to ED patients with
abdominal pain [19]. These data support the results of
our study. On the other hand, tramadol is also
preferred in acute abdominal pain. Oguztiirk et al.
evaluated the efficacy of early analgesic
administration in patients presenting to the ED with
acute abdominal pain, as well as its interaction with
diagnosis. They found that tramadol and paracetamol
provided effective analgesia without leading to
diagnostic error [20]. Another study reported that
fentanyl was the most commonly used opioid in acute
abdominal pain, followed by tramadol [12]. Similarly,
tramadol was the second most commonly used opioid
in abdominal pain in our study.

Myalgia may occur as a symptom of various
diseases, including overuse and strain of the muscles,
infections, trauma, metabolic disorders, inflammatory
disorders and nutritional disorders. NSAIDs are often
used to treat myalgia in EDs, if these are not sufficient,
opioid drugs may be used [21]. In our study, myalgia
was the second most common reason for visiting the
ED, after abdominal pain. The third most common
reason was soft tissue injury. Tramadol was found to
be most commonly used for myalgia (71.5%), soft
tissue injury (56.1%), headache (53.5%), low back
pain (84.4%), cystitis (62.8%), gastroenteritis (60.0%),
peptic ulcer (53.3%), gastro esophageal reflux (100%),
dorsalgia (100%), work accident (66.7%) and
dysmenorrhea (100%) in our study. Fentanyl was the
second most commonly used opioid in these

complaints. In general, tramadol is considered safer
than other opioids for treating moderate pain in cases
where NSAIDs have been ineffective, because it has
fewer respiratory depressant and addictive effects.

In our study, morphine was administered to a total
of 35 patients, primarily those experiencing
myocardial infarction, fractures, traffic accidents and
cancer. However, contrary to the results of our study,
there are studies reporting that morphine is the first
opioid used for pain relief in EDs [22, 23]. Studies
have shown that emergency physicians in Tirkiye
rarely use morphine or meperidine. Instead, they
prefer tramadol for patients with severe pain. They
also prefer fentanyl for conditions such as abdominal
pain and pneumothorax, as it does not cause
respiratory depression and has low anti-inflammatory
capacity [12]. Similarly, in our study, meperidine was
not preferred and morphine was rarely used.

Although there are many causes of oligoanalgesia,
the opiophobia of the physicians is a very important
cause. Opioids are analgesics that physicians mostly
avoid prescribing because of their addictive potential
and side-effect profile, and they are also seen as a
common problem in our country [3, 4]. Our study found
that fentanyl was the most preferred opioid, suggesting
that physicians in the ED where the study was
conducted are willing to use strong opioids when
necessary.

In recent years, fentanyl and its derivatives have
caused addiction and death to increase dramatically in
many parts of the world, particularly in North America
and Europe. Although there is currently no opioid
crisis in our country, the illegal use of fentanyl
derivatives has been detected. Fentanyl and its
derivatives are considered an imminent threat to our
country [24].

Strengths and Limitations

This study has several notable strengths. The
relatively large sample size of 1392 patients collected
over a one-year period enhances the representativeness
of the findings and increases statistical reliability. The
study reflects real-world clinical practice in a tertiary
emergency department and provides practical and
generalisable data on opioid use patterns. A
comprehensive overview of opioid prescribing practices,
including drug type, clinical indication, and patient
demographics, offers a multidimensional perspective on
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ED opioid utilisation. Finally, the findings are
particularly relevant in the current context of global
concerns regarding opioid overuse, as this study
demonstrates that prescribing practices in this setting
appear to be within appropriate clinical boundaries.

However, this study has several limitations.
Firstly, pre- and post-procedure pain scores were not
evaluated. Additionally, sufficient data on the
analgesic efficacy and potential side effects of
opioids could not be obtained. Furthermore, there is
a lack of information regarding patients'
comorbidities and the concomitant use of non-opioid
analgesics, which may influence opioid selection and
dosage. Future studies with a broader scope that
include pain scores, side-effect profiles and
concomitant factors would yield more clinically
meaningful and generalisable results.

CONCLUSION

In conclusion, our study found that fentanyl was the
most commonly used opioid for abdominal pain, renal
colic and chest pain in the ED, tramadol was preferred
for non-traumatic patients such as myalgia, and
morphine was rarely used. Although our study found
fentanyl to be the most commonly used opioid,
overuse and overprescription of fentanyl in ED is not
currently observed in our country. However, given that
fentanyl use in EDs has increased over time, it is
important to raise awareness of this issue.
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Abstract:

Objective: This study aimed to investigate the relationship between smartphone overuse and affective lability,
depression, and anxiety levels among university students.

Methods: A total of 216 university students were included in the study. Participants were recruited via online
platforms. To collect data, sociodemographic data forms, the Affective Lability Scale-18 (ALS-18), the Patient
Health Questionnaire-9 (PHQ-9), the Generalized Anxiety Disorder-7 (GAD-7), and the Smartphone Overuse
Screening Scale (SOSS) were used.

Results: The mean age of the 216 university students who participated in the study was 21+1.23 years; 141
(65.28%) were male, 75 (34.72%) were female; 6 (2.78%) were only children, while 210 (97.22%) had siblings.
Fourteen (6.48%) had parents living separately, and 202 (93.52%) had parents living together. Spearman cor-
relation analysis revealed a significant positive correlation between the total score of the SOSS and the total
score, as well as all subdimensions of the ALS-18, and the total scores of the PHQ-9 and GAD-7. Wilcoxon
test showed no significant difference in total SOSS scores between male and female groups, between only
children and those with siblings, or between those who had received psychological treatment and those who
had not. The Wilcoxon test indicated that participants with siblings scored significantly higher in the ALS-18
Depression/Elevation subscale compared to those who were only children. Regression analysis results showed
that among the independent variables, only the ALS-18 anger variable had a significant effect on smartphone
overuse.

Conclusion: Smartphone overuse is associated with affective lability, anxiety levels, and depressive symptoms.
Therefore, there is a need for appropriate health education programs and interventions to improve the mental
health of university students.

Keywords: Smartphone, Anxiety, Depression, Affective Lability

owadays, smartphone use plays a signifi- become a contemporary topic of discussion due to its
cant role in both our professional and social physical and cognitive indicators [1]. Smartphone
lives. Smartphone overuse, characterized by overuse, regarded as a type of behavioral overuse and
increasing duration of use and behaviors such as the studied by researchers, is not yet explicitly defined in
urge to use the phone immediately upon waking, has the Diagnostic and Statistical Manual of Mental Dis-
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orders (DSM-V). However, the inclusion of "gambling
disorder" and "internet gaming disorder" in DSM-V,
which may share similar patterns with smartphone
overuse, is considered a positive step for research in
this field [2, 3, 4].

A bidirectional relationship has been shown be-
tween smartphone overuse and depressive symptoms
[5]. There i1s evidence suggesting that smartphone
overuse may be a cause of depression and anxiety [6].
A review of the literature reveals findings indicating
a relationship between smartphone overuse and nega-
tive emotional states such as anxiety and depression
[7-9]. However, the underlying mechanisms between
smartphone overuse and depression and anxiety still
require further investigation. Strong associations have
been identified between smartphone overuse and psy-
chiatric disorders such as depression, anxiety, bipolar
disorder, dependent personality disorder, compulsive
personality disorder, and somatization. Additionally,
it has been reported that depression, anxiety, and bipo-
lar disorders significantly predict smartphone overuse
[10]. Previous studies have suggested that emotion
dysregulation may be related to the development and
maintenance of various psychiatric disorders and mal-
adaptive behaviors [11]. A key aspect of emotion dys-
regulation is abnormal frequency, intensity, and
breadth of affective fluctuations [12]. Aftective lability
is present in many psychiatric conditions and is a core
feature of several forms of psychopathology, including
bipolar disorder and borderline personality disorder
[13-15].

This study investigated the relationship between
excessive smartphone use—which negatively affects
individuals’ work and social lives—and affective la-
bility, depression, and anxiety levels. Studies directly
examining the relationship between smartphone over-
use and affective lability among university students in
Turkey are limited. Therefore, our study aims to fill
this gap in the literature.

Research Hypotheses

H1: Students with smartphone overuse will have
higher affective lability scores.

H2: Students with smartphone overuse will have
higher depression scores.

H3: Students with smartphone overuse will have
higher anxiety scores.

METHODS
Study Design and Sample

The study used a convenience sampling method,
which limits the generalizability of the results. Partic-
ipants volunteered through announcements made
through online platforms (social media groups and
email lists of university student communities). Partic-
ipation in the study was entirely voluntary, and no in-
centives were provided. A total of 250 students
completed the survey, and after excluding incomplete
forms, 216 participants (86.4% response rate) were in-
cluded in the analyses.

Data were collected using a sociodemographic
data form, the Affective Lability Scale-18 (ALS-18),
the Patient Health Questionnaire-9 (PHQ-9), the Gen-
eralized Anxiety Disorder-7 (GAD-7), and the Smart-
phone Overuse Screening Scale (SOSS). In the
analysis, psychological variables (affective lability, de-
pression, and anxiety), as well as family structure
(presence of a sibling) and family income level, were
initially included in the model as potential socioeco-
nomic confounding variables. The purpose of includ-
ing these variables is to control for possible
demographic factors that may influence smartphone
overuse.

The study was initiated with the approval of the
Alanya Alaaddin Keykubat University Faculty of
Medicine Clinical Research Ethics Committee dated
11.09.2024 and numbered 20-07.

Data Collection Tools
Sociodemographic Data Form

A form developed by the researchers to collect
data on participants’ age, gender, etc.

Affective Lability Scale (ALS-18)

Developed by Oliver and Simons (2004) [17],
ALS-18 is an 18-item Likert-type self-report question-
naire that assesses affective lability across three di-
mensions: perceived changes in emotions and related
cognition, physiological changes, and behavioral
changes. Each item is rated on a 4-point scale ranging
from “not at all characteristic” to “very characteristic”
(0-3). The scale measures three types of affective la-
bility: Anxiety/Depression (AD), Depression/Eleva-
tion (DE), and Anger. Higher scores indicate greater
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affective lability. ALS-18 has been shown to have
good internal consistency and appropriate test-retest
reliability. Test-retest analysis demonstrated temporal
stability over 30 days, with reliability estimates rang-
ing from 0.56 to 0.79 for women and 0.48 to 0.86 for
men. The Turkish validity and reliability study was
conducted by Dogan and Senormanci, with Cron-
bach's alpha internal consistency coefficients found to
be 0=0.92 for both the AD and DE groups [18].

Patient Health Questionnaire-9 (PHQ-9)

The PHQ-9 is a 9-item scale developed based on
DSM-IV criteria for depression. It was selected for this
study due to its brevity compared to other depression
scales, its established validity and reliability, and its
widespread use by healthcare professionals in interna-
tional publications for depression screening. The
severity of depressive symptoms assessed using the
PHQ-9 is scored between 0—27 points. In the Turkish
adaptation study, the internal consistency coefficient
was reported as 0.84, indicating that the scale is a valid
and reliable measurement tool. According to this scale,
scores of 1-4 indicate minimal depression, 5—9 mild,
10—14 moderate, 15—19 moderately severe, and 20-27
severe depression [19]. Furthermore, previous studies
have suggested a cut-off score of 15 for depression
risk [20]. Accordingly, in the current study, the cut-off
score for depression was set at 15 based on literature
findings.

Generalized Anxiety Disorder-7 (GAD-7)

The GAD-7 is a scale constructed based on the
DSM-IV-TR criteria for generalized anxiety disorder
(GAD) [21]. The scale consists of seven items, with a
total score ranging from 0 to 21. In the Turkish validity
and reliability study, the internal consistency coeffi-
cient was calculated as 0.85 [22]. While the original
version of the scale identified a cut-off score of 10 as
the threshold for a probable diagnosis of GAD, the
Turkish adaptation determined the cut-off to be 8.
Therefore, in this study, a cut-off score of 8 was used
for anxiety.

Smartphone Overuse Screening Scale (SOSS)

The scale comprises subfactors including preoc-
cupation, loss of control, craving, insight, excessive
use, and neglect of other areas. Its Turkish validity and

reliability were established by Kuru et al. [23]. In that
study, the Cronbach's alpha for the total score was re-
ported as 0.93, and the test-retest reliability coefficient
was 0.79. The items of the scale are evaluated based
on the last month and rated on a 4-point Likert scale
ranging from 0 to 3 (never, sometimes, often, always).

Statistical Analysis

Statistical analyses, data management, visualiza-
tion, and reporting processes were carried out using R
version 4.4.2 [16]. Descriptive statistics were calcu-
lated; numerical data were summarized using
mean+tstandard deviation or median (min—-max), and
categorical data were presented as n (%). Normality
was assessed using the Shapiro-Wilk test. For nor-
mally distributed data, t-tests and ANOVA were used;
for non-normally distributed data, Wilcoxon and

TABLE 1. Demographic Characteristics of the
Participants (n=216)

Demographic Characteristics Value
Age (years)

18-30 21.0+1.23
Gender

Female 75 (34.72%)

Male 141 (65.28%)
Sibling existence

Yes 210 (97.22%)

No 6(2.78%)
Are the parents married or divorced?

Divorced 14 (6.48%)

Married 202 (93.52%)

Monthly income of mother and father
(minimum wage)

1 63 (29.17%)
2-3 96 (44.44%)
4-6 27 (12.50%)
7-12 14 (6.48%)
13 and above 16 (7.41%)
Psychological treatment history
Yes 14 (6.48%)
No 202 (93.52%)

Data are shown as meantstandard deviation or n (%).
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Kruskal-Wallis tests were applied. For categorical
variables, the chi-square test or Fisher’s exact test
(when cell counts were low) was used. In correlation
analyses, Pearson was applied for normally distributed
data, while Spearman and Kendall Tau were used for
non-parametric data. Linear regression analyses were
performed to model the relationships between vari-
ables, and logistic regression models were applied for
binary categorical dependent variables.

RESULTS

The mean age of the 216 university students partici-
pating in the study was 21+1.23 years. Of these, 141
(65.28%) were male and 75 (34.72%) were female; 6
(2.78%) were only children, while 210 (97.22%) had
siblings; 14 (6.48%) had parents who were living sep-
arately, and 202 (93.52%) had parents living together
(Table 1). Detailed descriptive analysis of the numer-
ical data is provided in Table 2.

Spearman correlation analysis showed a statisti-
cally significant positive correlation between the total
SOSS score and the ALS-18 total score (r=0.504,
P<0.001), ALS-18 Depression Elevation (r=0.393,
P<0.05), PHQ-9 total score (r=0.513, P<0.001), and
GAD-7 total score (r=0.433, P<0.001). Furthermore,
a significant positive correlation was found between

the SOSS Insight subscale and GAD-7 (r=0.342,
P<0.001).

The Wilcoxon test showed that there were no signifi-
cant differences in SOSS Total Score between the fe-
male and male groups (W = 5650.5, P=0.407),
between the only child and having a sibling (W =774,
P=0.342), between the groups receiving psychological
treatment and those not receiving psychological treat-
ment (W=1316.5, P=0.668), and between the groups
with divorced and married parents (W=1551,
P=0.546) (Table 3).

The Wilcoxon test revealed no significant differ-
ences in GAD-7 total score (W=1560.5, P=0.518),
PHQ-9 total score (W=1470.5, P=0.804), or ALS-18
total score (W=1601, P=0.409), and all subscales, be-
tween participants whose parents live together and
those whose parents live separately.

The Wilcoxon test revealed a significant differ-
ence between groups with a sibling and those with a
single child across all scales, except for the ALS-18
depression elevation subscale (W=310.5, P=0.034),
and significantly higher affective variability in those
with a sibling. However, the very small number of
only child participants (n=6) necessitates a cautious
and limited interpretation of this result (Table 3).

The Wilcoxon test showed significant differences
between male and female participants in the ALS-18
total score (W=6151.5, P=0.048), ALS-18 Anxiety &

TABLE 2. Detailed Descriptive Analysis of Numerical Data (n=216)

Variables Median (Min-Max Mean+SD
GAD-7 Total points 8.0 (0-21) 8.98+5.12
PHQ-9 Total points 10.0 (0-27) 11.05+5.86
ALS-18 Anxiety/Depression 13.0 (5-21) 12.2744.05
ALS-18 Depression/Elevation 21.0 (8-32) 20.57£5.88
ALS-18 Anger 11.0 (5-20) 11.37+£3.91
ALS-18 Total points 46.0 (18-72) 44.21£12.26
Preoccupation factor 10.0 (0-26) 10.55+5.55
Loss of control factor 4.0 (0-12) 3.99+2.70
Craving factor 3.0 (0-9) 3.34+2.27
Insight factor 3.0 (0-9) 3.11+2.49
Overuse factor 1.0 (0-6) 1.51£1.52
SOSS Total points 21.5 (0-66) 23.48+13.73

GAD-7, Generalized Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9; ALS-18, Affective Lability Scale-18;
SOSS, Smartphone Overuse Screening Scale; Max, maximum; Min, minimum; SD, standard deviation
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Depression subscale (W=6157, P=0.046), and ALS-
18 Depression Elevation subscale (W=6481.5,
P=0.006), with females exhibiting significantly higher
affective lability. No significant gender differences
were found in ALS-18 Anger, PHQ-9 total score,
GAD-7 total score, or SOSS total and subscale scores
(Table 3).

The Fisher’s exact test showed a significant rela-
tionship between a history of psychological treatment
and the presence of siblings (P=0.004). The Wilcoxon
test also revealed a significant difference in the ALS-
18 Anxiety & Depression subscale between partici-
pants with and without a history of psychological
treatment (W=969, P=0.048), suggesting that those
with a history of psychological treatment had signifi-
cantly higher affective lability.

Regression analysis revealed that the model had
an explanatory power of R? = 0.353 and Adjusted R?
=0.234. The overall model fit was significant, F(9, 49)
=2.97, P=0.0067. Assumption checks (linearity, nor-
mality, and multicollinearity) indicated no violations.

In the linear regression analysis, only ALS-18 Anger
was found to be statistically significant (P=0.008,
=0.449). As ALS-18 Anger scores increased, SOSS
total scores also increased significantly (Table 4). The
correlation heatmap is presented in Figure 1.

DISCUSSION

This study investigated the relationship between ex-
cessive smartphone use and psychological variables
among university students. In the study, the presence
of siblings and income level were also included in the
model; however, these variables are not theoretically
considered primary determinants of smartphone over-
use. Therefore, they were evaluated solely to control
for potential confounding effects. Our findings indi-
cate that these demographic variables did not make a
significant contribution to the model. Thus, it can be
concluded that psychological factors (affective lability,
depression, and anxiety) primarily emerge as the main

TABLE 3. Relationships Between Demographic Variables and Scale Scores

Scale Scores
T

Demographic variables

GAD-7 PHQ-9 ALS-18 ALS-18

ALS-18 ALS-18 SOSS

T A/D D/E Anger T T

P-value®

Gender Female 0.126
(n=141)

Male —
(n=75)
None
(n=6)
Present —
(n=210)
Separated
(n=14)
Together —
(n=202)
None
(n=202)
Present —
(n=14)

Sibling existence 0.783

Family unity 0.518

Psychological treatment 0.225

0.282 0.046* 0.006** 0.843  0.048* 0.407

0.968 0.588 0.034*  0.469 0.235 0.342

0.804 0.206 0.959 0.294 0.409 0.546

0.239 0.048* 0.993 0.461 0.403 0.668

GAD-7, Generalized Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9; ALS-18, Affective Lability Scale-18;
SOSS, Smartphone Overuse Screening Scale; T, total points, A/D, anxiety/depression; D/E, depression/elevation.

*Wilcoxon Test (Mann—Whitney U). Significance: *P<0.05; **P<0.01. Statistically significant P-values are shown in bold.
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TABLE 4. SOSS Total Points Regression Analysis with All Relevant Data

Variable B Beta t P-value 95% Confidence
Interval
Constant -1.221 — -0.051 0.959 (-49.117, 46.675)
ALS-18 Anxiety/Depression -0.575 -0.103 -0.53 0.598 (-2.753, 1.604)
ALS-18 Depression/Elevation 0.185 0.051 0.277 0.783 (-1.160, 1.530)
ALS-18 Anger 1.871 0.449 2.771 0.008 (0.514, 3.227)
PHQ-9 Total points -0.118 -0.024  -0.172 0.865 (-1.504, 1.267)
GAD-7 Total points 0.958 0.26 1.503 0.139 (-0.323,2.239)
Sibling existence 9.135 0.072 0.43 0.669 (-33.524, 51.794)
Are the parents married or divorced? -5.73 -0.088 -0.64 0.525 (-23.731, 12.272)
Monthly Income of mother and father -1.766 -0.13 -1.028 0.309 (-5.217, 1.686)
Psychological treatment history -4.536 -0.084  -0.635 0.528 (-18.882, 9.809)

GAD-7, Generalized Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9; ALS-18, Affective Lability Scale-18; SOSS,
Smartphone Overuse Screening Scale

R2:0.353, Adjusted R Square: 0.234, F(9.49)=2.97, P=0.0067. Statistically significant P-value is shown in bold.

TOTAL MONTHLY INCOME  -0.11 -0.07 -0.12 -0.09 -0.12 -0.11 -0.092 0.04 -0.03 -0.01 0.02 0.02 0.01 -0.11 0.06 0.08
PRESENCE OF SIBLINGS -0.8 -0.11 -0.09 -0.03 -0.07 -0.03|-0.07 0.02 0 0.04 005 0.16 0.1 -0.05 0.07
PAREN MARITAL STATUS  -0.01 -0.06 -0.05 -0.04 -0.05 0 -0.07 -0.05 -0.01 -0.07 -0.08 0 -0.05 -0.01
GENDLER -0.11 -012 01 -0.12 -0.08 0.06 -0.01 -0.089 -0.07 -0.03 -0.15 -0.19 -0.15

ALS-IERTOTAL 006 042 043 052 051 042 0.36 --r

ALS-1R 0 036 0.33 041 041 037 0.27 055 0.55 0.8

ALS-18 AT 013 0.39 041 048 0.47 0.36 0.31 -- Corr
1.0
ALS- 18 ANGHR 0,06 089 0.42 051 0.5 0.39 0.41 0.54 0.52 | 0s
PHOQ-9 TOTAL 0.1 045 0.5 0.5 0.53 0.41 0.38- o
=05
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FIGURE 1. Correlation heatmap.

597 The European Research Journal | Volume 12 | Issue 5 | May 2026



Eur Res J. 2026;12(5):592-600

Dogan and Kavak Sinanoglu

predictors of smartphone overuse. The findings indi-
cate a statistically significant positive correlation be-
tween smartphone overuse and anxiety, depression,
and affective lability. These results are consistent with
previous research and support the notion that smart-
phone overuse may have adverse effects on individu-
als' psychological health [24]. Additionally, our
findings are consistent with studies demonstrating that
emotion regulation difficulties significantly predict
smartphone overuse [25]. In the present study, the
Wilcoxon test showed no significant difference be-
tween smartphone overuse and variables such as gen-
der, only-child status, or history of psychological
treatment. This result suggests that gender differences
reported in some previous studies were not observed
in this sample [3, 26]. Nevertheless, given that female
participants exhibited higher affective lability scores
on the ALS-18 subscales, this result warrants cautious
interpretation. The fact that female participants had
higher depression and anxiety scores is consistent with
similar findings in the literature [27, 28]. These find-
ings indicate that SOSS scores are primarily associated
with psychological and behavioral characteristics of
individuals, while showing no direct link to factors
such as family structure.

Moreover, participants with siblings had signifi-
cantly higher scores in the ALS-18 Depression Eleva-
tion subscale. Additionally, individuals with a history
of psychological treatment scored significantly higher
in the ALS-18 Anxiety & Depression subscale, suggest-
ing that individuals requiring psychological support
may be more vulnerable in terms of affective lability.

The results of the regression analysis revealed that
among the independent variables, only the ALS-18
Anger subscale had a statistically significant effect on
smartphone overuse. As the level of anger increased,
smartphone overuse also increased. This finding sug-
gests that individuals who struggle with anger regula-
tion may be more prone to developing digital
addictions. The relationship between anger and impul-
sivity is also a topic emphasized in the literature [29].
Therefore, intervention programs targeting smart-
phone overuse should focus on improving emotional
regulation strategies.

Strengths and Limitations

Although this study provides valuable insights

into the relationship between excessive smartphone
use and psychological variables, several limitations
should be noted. The use of convenience sampling and
recruitment of participants via online voluntary enroll-
ment limits the representativeness and generalizability
of the findings. The cross-sectional design of the study
precludes causal inferences between variables; longi-
tudinal studies are needed to provide stronger evidence
regarding the causal direction of these relationships.
Furthermore, the sample consisted solely of university
students, and the number of only-child participants
was very small (n=6), necessitating cautious interpre-
tation of the results. Finally, the influence of cultural
and socioeconomic factors on excessive smartphone
use warrants more detailed investigation.

CONCLUSION

This study demonstrates that excessive smartphone
use is closely associated with individuals’ psycholog-
ical well-being, whereas no direct relationship was ob-
served with factors such as family structure. The
findings provide practical implications for understand-
ing university students’ digital habits in the context of
mental health. For educators, monitoring students’
smartphone use and identifying those at risk of over-
use can facilitate the implementation of digital literacy
and time management training. Such interventions
may support students’ academic performance and psy-
chological well-being. For clinicians, including psy-
chologists and counselors, interventions can be
developed to manage mood variability in students,
along with individual or group therapies aimed at re-
ducing symptoms of depression and anxiety. From a
university policy perspective, integrating campus dig-
ital usage policies with mental health programs can
promote preventive strategies that enhance students’
psychological well-being. This holistic approach may
help mitigate the negative effects of excessive digital
use and improve overall quality of life. Overall, these
findings offer concrete recommendations for both aca-
demic and clinical practice, highlighting the importance
of interventions that address university students’ digital
habits and mental health in an integrated manner.
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Delayed Bilateral Chylothorax After Cholecystectomy
Without Thoracic Intervention: A Rare Case Report
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Abstract:

Chylothorax is an uncommon cause of pleural effusion, most frequently associated with thoracic trauma,
malignancy, or congenital lymphatic disorders. Development of chylothorax following abdominal surgery
without direct thoracic intervention is rare. We report a 77-year-old female who developed delayed bilateral
pleural effusions after cholecystectomy and was subsequently diagnosed with chylothorax. The clinical course
was notable for an intervening enterocutaneous fistula. Diagnosis was confirmed by pleural fluid analysis
demonstrating markedly elevated triglyceride levels. The patient was successfully managed with conservative
treatment, including pleural drainage and total parenteral nutrition, without the need for surgical intervention.
This case highlights a rare delayed presentation of chylothorax following abdominal surgery and underscores
the importance of considering lymphatic complications in complex postoperative courses.

Keywords: Chylothorax, Pleural Effusion, Pulmonary, Cholecystectomy

cholecystectomy without thoracic intervention,
highlighting possible pathophysiological mechanisms
and the effectiveness of conservative management.

most commonly resulting from thoracic duct

injury, malignancy, or congenital lymphatic
abnormalities [1-3]. It is typically encountered
following thoracic trauma or surgical interventions
involving the mediastinum [2]. In contrast, the
development of chylothorax after abdominal surgery,
particularly in the absence of direct thoracic

Chylothorax is a rare cause of pleural effusion,

CASE PRESENTATION

A 77-year-old female patient underwent a

manipulation, is exceedingly uncommon and poses a
diagnostic challenge [4].

Delayed presentation of chylothorax may further
obscure its recognition, especially when accompanied
by complex postoperative complications [4].
Awareness of atypical etiologies and clinical courses
is therefore essential to avoid misdiagnosis and
unnecessary interventions. Herein, we present a rare
case of delayed bilateral chylothorax following

cholecystectomy approximately 18 months before
admission. Approximately 12 months after surgery, she
developed persistent purulent discharge from the
subxiphoid port site. Further evaluation revealed an
enterocutaneous  fistula.  Surgical repair was
recommended; however, the patient declined operative
intervention and was therefore managed conservatively.

During follow-up at an external center, a right-
sided pleural effusion was detected and drained using
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a pleurocan catheter. No biochemical analysis of the
pleural fluid was performed at that time, representing
a significant limitation in the initial evaluation.
Following drainage, imaging demonstrated resolution
of the right-sided effusion; however, a new pleural
effusion subsequently developed in the left
hemithorax. Due to progressive dyspnea and
increasing pleural fluid, the patient was referred to our
clinic. At that stage, the etiology of the effusion was
unclear, and malignancy or postoperative
complications were initially considered.

The patient had no known history of chronic
pulmonary disease. Serial chest radiographs
demonstrated progressive accumulation of pleural
fluid in the left hemithorax. Diagnostic thoracentesis
yielded a yellow and turbid pleural fluid (Figure 1),
which remained turbid after centrifugation.

FIGURE 1. Fluid obtained from thoracentesis.

Biochemical analysis of the pleural fluid revealed
triglyceride levels of 697 mg/dL, glucose 171 mg/dL,
lactate dehydrogenase 195 IU/L, protein 4.44 g/dL,
lipase <10.5 mmol/L, and amylase 38 mmol/L. Based
on Light’s criteria, the effusion was classified as
exudative [5]. Microbiological cultures were negative.
A diagnosis of chylothorax was established, and tube
thoracostomy was performed. Before the tube
thoracostomy, thoracic computed tomography was
performed. Thoracic computed tomography showed
no radiological evidence of malignancy. The radiology
report described a pleural effusion in the posterior
aspect of the left hemithorax, measuring up to 81.5
mm at its widest point, with associated reduction in
lung aeration. Ground-glass opacities were present in
both lungs, more pronounced on the left side, along
with an area of atelectasis involving the lingular
segment of the left lung. Passive atelectasis of the left
lower lobe secondary to the pleural effusion was also
noted (Figure 2). In addition, peribronchial wall
thickening was observed. The right lower lobe
demonstrated  subsegmental atelectasis  and
pleuroparenchymal band formation.

Oral intake was discontinued, and total parenteral
nutrition was initiated for nine days. As pleural
drainage decreased and the fluid became serous, the
chest tube was replaced with a Heimlich valve [6].
Multidisciplinary consultations with general surgery
and gynecology were conducted to evaluate potential
intra-abdominal etiologies. During follow-up, no
recurrence of pleural effusion was observed. Cytology
obtained from the pleural effusion fluid revealed
suspicious findings related to malignancy.

Abdominal computed tomography performed
during follow-up after fluid drainage revealed no
findings suggestive of malignancy. According to the
radiology report, fluid-density collections were
observed in the perihepatic, perisplenic, and
perigastric regions, as well as along both paracolic
gutters and in the lower abdominal quadrant (Figure
3). Gas images were noted within the intrahepatic bile
ducts and the common bile duct. The gallbladder was
not visualized, consistent with prior cholecystectomy,
and metallic suture materials were observed in the
surgical bed.

After this, imaging was performed, and
pathological examination of the specimens obtained
from both the intra-abdominal fluid and the intestinal
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FIGURE 2. Thoracic computed tomography revealing pleural effusion (blue double-sided arrow) at the posterior aspect of
the left hemithorax.

FIGURE 3. Abdominal computed tomography reveals a fluid-density collection (blue double-sided arrows) in the abdominal
region (particularly in perihepatic, perisplenic and perigastric regions).
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mesentery, sampled due to suspicion of peritoneal
implants in the setting of a previously operated
abdomen, revealed benign findings.

DISCUSSION

Chylothorax is a rare etiology of pleural effusion and
is most commonly associated with thoracic duct
injury, malignancy, or congenital lymphatic
abnormalities. In recent years, chylothorax following
thoracoabdominal surgery has been increasingly
reported; however, its occurrence after cholecystectomy
without direct thoracic manipulation remains
exceptionally rare [1, 3, 4].

In the present case, the diagnosis of chylothorax
was supported by markedly elevated pleural fluid
triglyceride levels and persistent turbidity after
centrifugation. The absence of biochemical analysis
of the initial right-sided pleural effusion constitutes a
notable limitation; nevertheless, the subsequent left-
sided effusion fulfilled established diagnostic criteria
for chylothorax.

The delayed and bilateral nature of the pleural
effusions, in conjunction with the presence of an
enterocutaneous fistula, suggests a possible
postoperative  lymphatic  disruption.  Potential
mechanisms include injury to the retroperitoneal
lymphatic network or anatomical variations of the
cisterna chyli [7]. Subdiaphragmatic lymphatic
leakage with secondary transdiaphragmatic passage of
chyle into the pleural space may also contribute.
Inflammatory processes associated with enterocutaneous
fistula formation may further alter lymphatic flow and
lead to aberrant lymphatic drainage. Although a direct
causal relationship cannot be definitively established,
the temporal sequence makes this association
clinically plausible.

Conservative management is considered the first-
line approach in non-malignant chylothorax. In this
case, cessation of oral intake, total parenteral nutrition,
and adequate pleural drainage resulted in complete
resolution without the need for surgical intervention.
This outcome highlights the importance of
individualized treatment strategies and multidisciplinary
evaluation in selected patients.

CONCLUSION

Chylothorax should be considered in the differential
diagnosis of recurrent pleural effusions, particularly
when pleural fluid is turbid and associated with
elevated triglyceride levels. Although most cases are
related to thoracic trauma, malignancy, or congenital
lymphatic disorders, rare delayed presentations may
occur following abdominal surgical procedures such
as cholecystectomy. Among the possible etiologies of
the fluid accumulation, lymphatic injury related to
prior cholecystectomy could be considered. However,
a review of the patient’s previous medical records, as
well as subsequent follow-up data from the general
surgery and gastroenterology outpatient clinics, did
not reveal any findings to support this hypothesis.

This case emphasizes the value of thorough
pleural fluid analysis, careful assessment of
postoperative complications, and the effectiveness of
conservative management in appropriately selected
patients. Awareness of atypical postoperative
lymphatic complications may facilitate earlier
diagnosis and prevent unnecessary diagnostic or
therapeutic interventions.
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