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ABSTRACT
Aims: To determine the factors restricting participation among individuals with cerebral palsy (CP) and evaluate them by the 
International Classification of Functioning, Disability and Health for Children and Youth (ICF-CY) version framework.
Methods: In this cross-sectional study individuals were classified according to the Gross Motor Function Classification System 
(GMFCS), Manual Ability Classification System (MACS) and Communication Function Classification System (CFCS). Socio-
demographic information of the individuals (age, height, weight, educational status, place of residence, parental age, educational 
status, etc.) was recorded. Activity participation was assessed by the Child and Adolescent Scale of Participation (CASP). The 
factors restricting the individual’s participation in the activity were questioned and categorized by the ICF-CY framework.
Results: As the GMFCS, MACS and CFCS levels of individuals increased, the participation scores decreased. There was no 
difference between CASP scores, gender and living area (p=0.876, p=0.953). There was a difference between parental education 
level, child education level and CASP scores (respectively p=0.037, p=0.000). Body structure and functions (56.4%) were found 
to be the most restricting factors for participation from the perspective of the parents.
Conclusion: Interventions for motor deficiencies in individuals with CP and awareness-raising practices to prevent these 
individuals from being socially excluded from society may increase participation.
Keywords: Cerebral palsy, social participation, community participation, ICF, environmental factors, personal factors

INTRODUCTION
Cerebral palsy (CP) is a non-progressive, permanent 
impairment of the development of posture and movement 
that causes activity limitation in the developing fetal or infant 
brain and is the most common cause of childhood disability. 
In CP, motor disorders are often accompanied by epilepsy 
and secondary musculoskeletal problems, as well as sensory, 
cognitive, communication and behavioral disorders.1-3 
Population-based studies from around the world show that 
prevalence estimates of CP range from 1.5 to 4 per 1000 live 
births or children of a defined age range. The global prevalence 
of CP is approximately 1.6 per 1000 live births.4

The diagnosis of CP is made after a detailed evaluation by a 
physician in the field of pediatric neurology. Birth history is 
usually the first suspicious situation, and the diagnosis can 
be made with detailed follow-up of the child (delay in motor 
milestones, persistence of primitive reflexes, abnormal muscle 
tone, abnormal neurological examination, etc.).5 Clinical 
findings in CP vary according to the affected central nervous 

system region, the size of the defect and the time elapsed 
since the defect formation. Spasticity, rigidity, coordination 
disorders, involuntary muscle movements, epilepsy and 
dysphagia; pulmonary system findings, spinal deformities 
such as scoliosis, limitations in joint range of motion, muscle 
weakness and contractures are among the clinical findings.6,7 
In addition to motor disorders, children encounter problems 
that affect their problem-solving, communication and 
socialization skills. All these problems can negatively affect 
the participation of these individuals.6

The International Classification of Functioning, Disability 
and Health for Children and Youth (ICF-CY) was derived 
from the International Classification of Functioning, 
Disability and Health (ICF) (WHO, 2001) to create a common 
language, to classify health conditions of individuals and 
communities, to expand the scope of research on diseases, and 
to be used in the preparation of legislation and environmental 
regulations.7,8 The classification uses a common language 
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and terminology to record problems in infancy, childhood 
and adolescence; it specifies body structure and function, 
limitations in activity and participation, and environmental 
factors that are important for children and youth.8 Children 
with CP experience more and different barriers to accessing 
and participating in activities than typically developing 
children. In addition, even if they can participate in activities, 
the frequency and intensity of their participation are less 
than those of typically developing children. In the literature, 
among the factors limiting their participation in studies, 
there is the fear of injury, including environmental factors, as 
well as inadequacies in body structure and functions, and it 
is stated that many factors such as the perspective of society 
and the child’s self-confidence, can negatively affect children’s 
participation.9-12

Recent literature appears to have assessed the activity 
participation of individuals with CP. Sahoo et al.6 stated that 
social participation was limited in children with CP and the 
reason for this was the level of motor function. Reedman et 
al.9 emphasized that the use of a theoretical framework can 
facilitate the development and evaluation of appropriately 
targeted interventions to improve participation outcomes for 
children with CP. Studies have also stated that factors like pain, 
mental level, socio-economic status, and age also influence 
individual’s participation. In recent years, the barriers to the 
participation of children with CP and the interventions that 
can be made to address these barriers are some of the issues that 
have been particularly emphasized.8,15-17 The aim of our study, 
which was planned based on the literature, is to determine the 
factors restricting participation in individuals with CP and 
to evaluate them within the ICF-CY framework. It is thought 
that determining the factors restricting participation will be a 
guide in terms of solution applications for these factors.

The aim of our study, which was planned based on the 
literature, was to evaluate the factors limiting participation in 
individuals with CP from the perspective of parents within 
the framework of ICF-CY. Identifying the factors that limit 
participation from the parent perspective will be instructive 
in terms of solution interventions for these factors, as well 
as in the implementation of interventions to increase the 
participation of children and youth.

METHODS
Ethics
Our study was carried out at Bolu Abant İzzet Baysal 
University, Faculty of Health Sciences, Department of 
Physiotherapy and Rehabilitation. The study was approved 
by the Bolu Abant İzzet Baysal University Clinical Researches 
Ethics Committee (Date: 08.04.2022, Decision No: 2022/59). 
All procedures were carried out in accordance with the ethical 
rules and the principles of the Declaration of Helsinki.

Participants
The study was carried out with individuals with CP aged 5 years 
and over, who attended special education and rehabilitation 
centers and whose families agreed to participate in the study. 
The sample size was determined by considering the Child and 
Adolescent Scale of Participation (CASP) in a article that was 
similar to the purpose of our study as a result of the literature 

review.6 The sample size was calculated considering each of 
the four subgroups in the article and the highest number 
of observations was taken into account. Accordingly, the 
hypothesis that there would be a large effect size of d=1.70 
between the groups and the t-test method in independent 
groups was found sufficient to work with at least 45 people 
with 90% power and 5% margin of error. G-power 3.1 program 
was used for calculation. Data were collected between April 
2022 and June 2023. Individuals who had a diagnosis other 
than CP and did not volunteer to participate in the study were 
excluded from the study. Written informed consent forms 
were obtained from all individuals participating in the study

Procedure
A cross-sectional design was used. The socio-demographic 
information of the individuals with CP included in the study, 
such as age, height, weight, educational status, living area and 
age, occupation, educational status of the parent was recorded. 
The Gross Motor Function Classification System (GMFCS).18,19 
was used for gross motor function (level I: Walks without 
limitations, level II: Walks with limitations, level III: Walks 
using a hand-held mobility device, level IV: Self-mobility with 
limitations, may use powered mobility, level V: Transported 
in a manual wheelchair), the Manual Ability Classification 
System (MACS)20-22 for manual ability (level I: Handles objects 
easily and successfully, level II: Handles most objects but with 
somewhat reduced quality and/or speed of achievement, level 
III: Handles objects with difficulty: needs help to prepare and/
or modify activities, level IV: Handles a limited selection of 
easily managed objects in adapted situations, level V: Does 
not handle objects and hasseverely limited ability to perform 
even simple actions)and the Communication Function 
Classification System (CFCS)23 for communication skills (level 
I: Sends and receives with familiar and unfamiliar partners 
effectively and efficiently, Level II: Sends and receives with 
familiar and unfamiliar partners but may need extra time, 
Level III: Sends and receives with familiar partners effectively, 
but not with unfamiliar partners, Level IV: Inconsistently 
sends and ⁄or receives even with familiar partners, Level V: 
Seldom effectively sends and receives, even with familiar 
partners) in the classification of individuals. CASP was 
requested by the parent/caregiver. After being asked about the 
items in each sub-field in the CASP content, if the child does 
not participate in the activities in this sub-field or is limited, 
the researcher in the demographic data form is based on the 
ICF-CY. Among the questions created under the headings 
of functions, environmental factors and personal factors, 
the reason for the restriction in participation in the activity 
was questioned. All assessments were performed by the same 
researcher who is a physiotherapist.

Child and Adolescent Scale of Participation (CASP)
CASP is a scale for school-age children (5 years and older) that 
measures the extent to which children participate in home, 
school, and community activities compared to same-aged 
children reported by family caregivers.22 The scale consists 
of 20 items and four subsections: 1) Home participation 
(6 items), 2) Community participation (4 items), 3) School 
participation (5 items) and 4) Home and community living (5 
items). CASP also includes 5 open-ended questions that ask 
about effective strategies and supports and barriers affecting 
participation.24,25
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Restricting Factors of Participation
Within the scope of the study, a data set was created by the 
researchers using the literature on the factors restricting 
participation within the ICF-CY framework.10-14 Parents/
caregivers were asked to mark the factors that restrict the 
individual’s participation as appropriate for the individual. 
The frequency distributions of the factors were determined 
by performing multiple data analysis in line with the factors 
marked by the parent/caregiver. These data were then classified 
within the framework of the ICF-CY (Table 1).

Table 1. Frequency distribution of factors restricting participation in 
individuals with cerebral palsy

n Percent Percent of cases

BMI 5 0.7% 6.7%

Cardiyovasculer system 6 0.9% 8.0%

Respiratory system 7 1.0% 9.3%

Musculoskeletal system 65 9.6% 86.7%

Urogenital system 7 1.0% 9.3%

Immune system 12 1.8% 16.0%

Gastrointestinal system 7 1.0% 9.3%

Pain 26 3.8% 34.7%

Muscle tone 39 5.8% 52.0%

Level of mobility 57 8.4% 76.0%

Sensory system 28 4.1% 37.3%

Cognitive problems 31 4.6% 41.3%

Language problems 32 4.7% 42.7%

Visual problems 8 1.2% 10.7%

Hearing problems 7 1.0% 9.3%

Balance 39 5.8% 52.0%

Lack of parent time 16 2.4% 21.3%

Lack of social acceptance 35 5.2% 46.7%

Lack of adaptive equipment 31 4.6% 41.3%

Insufficient arrangement of the activity area 34 5.0% 45.3%

Financial restrictions 29 4.3% 38.7%

Transportation restrictions 27 4.0% 36.0%

Lack of activity in the living environment 31 4.6% 41.3%

Lack of knowledge 11 1.6% 14.7%

Weather conditions 4 0.6% 5.3%

Lack of child’s time 12 1.8% 16.0%

Fear of injury 18 2.7% 24.0%

Fear of getting sick 14 2.1% 18.7%

Lack of self confidence 30 4.4% 40.0%

Loss of motivation 10 1.5% 13.3%

Total 678 100.0% 904.0%
Multiple responses analysis, BMI: Body-mass index

A data set section used by researchers from the literature on 
the factors limiting the ICF-CY framework change within 
the scope of the study. In the data set, body structure and 
characteristics, performance factors and personal factors 
within the scope of ICF_CY were shown to the parents in a 
table, and parents/caregivers were asked to mark the signs 
that indicate that they restrict their own behavior. Frequency 
distributions of factors were determined by multiple data 
analysis in the proportions marked by parent/caregiver. These 

data were then classified within the ICF-CY framework (Table 
1). Items that were not marked by parents were not included in 
the study results.

Statistical Analysis
The SPSS statistical software version 24 (SPSS Inc, Chicago, 
Illinois) was used for all analysis. Mean and standard 
deviation, percentage and frequency measurements were used 
in the evaluation of the descriptive data. In the evaluation of 
the obtained data, parametric or nonparametric tests were 
performed according to the normality test (Shapiro-Wilk 
test). In parametric tests; independent sample T test was used 
to compare numerical data in two independent groups, and 
one-way ANOVA test was used to test whether there was a 
significant difference between the means of more than two 
independent groups. Frequency analysis of restricting factors 
including multiple response was performed using multiple 
response analysis method. Statistically significant level of 
p<0.05 was accepted.

RESULTS
A total of 76 individuals with a mean age of 7.77±3.06 were 
included in this study. The individuals’ mean height was 
114.68±20.77, weight was 25.13±12.01, and body-mass index 
(BMI) was 18.37±4.43. The mean age of the parents was 
39.64±2.87 (Table 2).

Individuals participated in the study, 40.8% were girls and 
59.2% were boys. Most of the individuals (65.8) did not go 
to a public school other than the rehabilitation center they 
attended, and most of them lived in the city center (84.2%). 
Most of the parents (92.1%) of the individuals were housewives 
(Table 2).

As the GMFCS, MACS, and CFCS levels of the individuals 
included in the study increased, their participation scores 
decreased (Figure 1).

Figure 1. Distribution of individuals’ CASP scores according to GMFCS, 
MACS and CFCS
CASP: Child and Adolescent Scale of Participation, GMFCS: Gross Motor Function Classification System, 
MACS: Manual Ability Classification System, CFCS: Communication Function Classification System

There was no difference between the CASP scores and gender, 
living area (p=0.876, p=0.953). There was a difference between 
parental education level, child education level and CASP 
scores (Table 3) (p=0.037, p=0.000).

The conditions and percentages that restricted the 
participation of the individuals included in the study are given 
in Table 1. The most restricting factor for participation was 
musculoskeletal system problems (9.6%), followed by mobility 
level (8.4%). The least restricting factor for participation 
is weather conditions with a rate of 0.6% (Table 1). The 
distribution of the factors restricting participation within the 
ICF-CY framework is given in Figure 2.
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DISCUSSION
This study investigated the factors restricting participation in 
individuals with CP from a parent perspective and examined 
these factors within the ICF-CY framework. It was revealed 
that as the level of motor function worsened in children with 

CP, the restriction of participation increased and the most 
effective factors in the restriction of participation were body 
structure and functions. Within the scope of the study, it 
was stated that the factors that support participation in the 
open-ended questions of the CASP scale were physiotherapist, 
family and motivation, orthotics and assistive devices.

Children with CP have varying degrees of disability in motor 
functions. This may negatively affect children’s participation 
in activities. Orlin et al.26 stated that the level of participation 
at the GMFCS I level was the highest in intensity and diversity 
compared to other levels, and that gross motor functions 
were a factor affecting the participation of the child with CP. 
Nova et al.27 stated that the participation of children with 
CP at GMFCS IV and V levels was insufficient compared 
to typically developing children, and this situation was 
associated with motor disabilities. Participation in physical 
activity also requires an adequate level of manual ability 
and adequate communication with peers.  Alghamdi et al.28 

stated that GMFCS and MACS are a factor affecting the 
frequency of participation, the children with insufficient 
communication skills enjoy the activities less. Mei et al.29 
stated that communication limitations have negative effects 
on children’s activities and participation, especially in the 
areas of relationships and independence. Oeffinger30 stated 

Table 2. Participant characteristics (n=76)

Characteristics Mean±SD Minimum-maximum

Age (years) 7.77±3.06 5-20

Height (cm) 115.65±21.46 70-165

Weight (kg) 25.13±12.01 13-60

n %

Gender

   Male 45 59.2

   Female 31 40.8

GMFCS level

   Level 1 10 13.2

   Level 2 15 19.7

   Level 3 15 19.7

   Level 4 16 21.1

   Level 5 20 26.3

MACS level

   Level 1 8 10.5

   Level 2 823 30.3

   Level 3 18 23.7

   Level 4 12 15.8

   Level 5 15 19.7

CFCS level

   Level 1 12 15.8

   Level 2 16 21.1

   Level 3 13 17.1

   Level 4 20 26.3

   Level 5 15 19.7

Child educational level

   Not attending school 50 65.8

   Preschool 6 7.9

   Primary school 16 21.1

   Middle school 4 5.3

Living area

   Country 12 15.8

   Province 64 84.2

Parental educational level

   Primary school 30 39.5

   Middle school 19 25.0

   High school 19 25.0

   University 8 1.5

Income

   No income 1 1.3

   Low income 3 3.9

   Middle income 59 77.6

   High income 13 17.1
SD: Standard deviation, GMFCS: Gross Motor Function Classification System, MACS: Manual 
Ability Classification System (MACS), CFCS: Communication Function Classification System

Table 3. Comparison of gender, living area, parental education level, child 
education level and CASP scores

CASP p

Gender

   Male 48.58±26.73
0.876

   Female 43.58±25.53

Living area

   Country 33.43±25.92
0.953

   Province 49.00±25.70

Parental educational level

   Primary school 39.16±24.29

0.037*
   Middle school 41.77±22.26

   High school 57.96±30.57

   University 58.43±20.41

Child educational level

   Not attending school 35.62±20.93

<0.001*
   Preschool 59.58±20.68

   Primary school 65.70±22.93

   Middle school 86.87±14.08
*p<0.05, CASP: Child and Adolescent Scale of Participation

Figure 2. Restricting factors of participation (ICF-CY framework) 
ICF-CY: International Classification of Functioning, Disability and Health for Children and Youth
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that there is a relationship between ICF-CY parameters, body 
structure and functions, activity participation and GMFCS. 
Conchar reported that the capacity of physically disabled 
individuals to do sports and exercise is hindered by the 
physical limitations of their bodies and the difficulties they 
experience while performing certain tasks.16 Pashmdarfard et 
al.31 suggested giving priority to the assessment of motor skills 
(gross and fine), which is the most influential of the factors in 
all participation domains. In the study, similar to the literature, 
participation scores decreased as the children’s gross motor 
function level, manual ability level and communication skills 
worsened. From a parent’s perspective, the majority of parents 
reported that their child’s activity participation was influenced 
by the level of mobility. It is important to take these facts into 
account when developing programs to increase participation 
in activity and that interventions to support children’s motor 
functions can increase their participation. 

It has been reported in the literature that parental education 
level is associated with physical activity participation in 
children with disabilities, high parental education level is a 
determinant of participation frequency, and gender is not a 
determining factor in participation.32-34 The participation of 
children with higher education levels in the study was higher 
and there was no difference between genders. Particularly, 
parents with higher education levels may be more conscious 
of the benefits of physical activity participation for their 
children. Therefore, the higher education level of the parents 
may increase the participation of the children.

In recent years, studies of children with CP have focused 
on body functions and structures within the ICF-CY 
framework to emphasize goals and outcomes related to 
activity and participation. Thus, it is aimed to use a common 
language. It has been reported that body structure and 
functions, personal and environmental factors are factors 
that affect the participation of the child, especially in 
children with CP.29 Earde et al.35 reported the restricting 
factors of activity participation (inappropriate design and 
facilities, inappropriate transportation, financial problems, 
family overprotection, lack of acceptance by family, friends 
and society, limited health care, limited education and 
introversion of children) in children with cerebral palsy. In 
this study, parents stated that the factor that most affected their 
children’s participation was deficiencies in body structure 
and functions. This factor was followed by environmental 
and personal factors. As expected for individuals with CP, 
deficiencies in body structure and functions are among the 
leading factors affecting the participation dimension, but it is 
undeniable that environmental factors and personal factors 
also have important effects on participation. It is necessary to 
consider environmental and personal factors in interventions 
to increase the frequency of participation of individuals 
with CP who have various deficiencies in body structure and 
functions.

Environmental factors are known to be an important factor 
affecting the child’s participation.36,37  Verschucren17 stated 
that rehabilitation interventions to promote an active 
lifestyle must take into account not only personal factors, 
but also the child’s interactions with his environment. Law 
et al.10 stated that there are many environmental barriers to 
recreation, community and school participation in children 
with CP. Most of the children included in the study lived in 
the province. Some of the parents reported a lack of activity 

in the living environment. Although there was no statistical 
difference between the living area and the participation scores, 
the participation scores of the children living in the province 
were higher. It can be said that this situation is because there 
are more opportunities to diversify participation in terms of 
environmental factors in the province. To ensure participation 
in activities in children with physical disabilities such as CP, 
varying degrees of adaptation may be required depending on 
the level of motor function. In particular, providing inclusive 
environments that include these adaptive activities can 
increase participation in children with CP.

Individuals with physical disabilities are at greater risk of 
rejection and social isolation by their peers.14 Ding el al.38 

stated that negative community attitudes towards disability 
negatively affect participation in young adults with cerebral 
palsy. In this study parents reported that the environmental 
factor that most affected their children’s participation was 
lack of social acceptance. Taub and Greer39 stated that children 
with physical disabilities value adapted play experiences, 
but they are not socially accepted by their peers in these 
environments. In this context, raising awareness of typically 
developing children and their parents is very important in 
increasing participation.

Limitations
The limitation of this study is that the data were collected 
from a specific province. For this reason, we recommend that 
future studies be conducted with a larger sample size and 
involving more regions.

CONCLUSION
This study provided important information on the 
identification of restricting factors that limit participation in 
individuals with CP. It is especially important to determine the 
factors that restrict participation in individuals and to increase 
the participation of individuals by making interventions and 
arrangements for these factors. Interventions for the motor 
deficiencies of individuals and raising awareness of society 
are the situations that should be emphasized the most in 
this context. Health and education professionals (especially 
physiotherapists, and special education teachers) have very 
important duties in the approaches to be made on these 
issues. The strength of the study is that it covers children from 
all levels of GMFCS, MACS and CFCS.
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ABSTRACT
Aims: Endoscopic retrograde cholangiopancreatography (ERCP) is a critical procedure for diagnosing and treating biliary and 
pancreatic disorders, particularly in elderly populations where these conditions are prevalent. This study aims to evaluate the 
outcomes and complications of ERCP in an elderly cohort at a single center.
Methods: This retrospective study included 169 patients who underwent ERCP, with a mean age of 66 years (range 19-92). 
The majority were female (51.5%). Indications, procedural success rates, and complications were analyzed, with a focus on the 
presence of periampullary diverticula and previous sphincterotomies.
Results: The overall procedural success rate was 85.8%. The most common indication was cholangitis (63.9%), followed by 
biliary pancreatitis (15.4%) and asymptomatic choledocholithiasis (11.2%). Periampullary diverticula were present in 16.3% 
of patients, predominantly among older individuals. Difficult cannulation occurred in 20% of cases, with successful biliary 
cannulation achieved using various techniques. Stones were found in the common bile duct in 95% of patients and were 
successfully cleared in the same percentage. The overall complication rate was 13.8%, with bleeding (9.5%), pancreatitis (1.8%), 
and perforation (0.6%) being the most common. Complication rates were not significantly associated with age, gender, or the 
presence of diverticula, but were lower in patients with prior sphincterotomies.
Conclusion: ERCP is effective in managing biliary and pancreatic diseases in elderly patients, with a high success rate and 
manageable complication profile. Prior sphincterotomy significantly reduces the risk of complications. These findings underscore 
the importance of experienced endoscopists and tailored approaches for elderly patients undergoing ERCP.
Keywords: ERCP, elderly, cholangitis, biliary pancreatitis, periampullary diverticulum, sphincterotomy, complications

INTRODUCTION
Since its 1968 inception, endoscopic retrograde 
cholangiopancreatography (ERCP) has become crucial 
for treating biliary and pancreatic disorders. Initially a 
diagnostic tool, therapeutic ERCP began in 1974. Demand 
has grown, particularly for therapeutic procedures, driven 
by advances in gastrointestinal imaging and the procedure’s 
minimally invasive nature. Improved outcomes in life-
threatening conditions and higher survival rates in cancers 
like cholangiocarcinoma also fuel this trend.1 

ERCP uses endoscopy to locate major and minor papillae, 
perform cannulation, and administer contrast material to 
visualize biliary and pancreatic ducts. It enables diagnostic 
procedures like cholangiopancreatoscopy, biopsy, and 
brush cytology, with optional intraductal ultrasonography. 
Therapeutic applications include sphincterotomy, stent 
insertion, and stone extraction. Common complications 
include post-ERCP pancreatitis (PEP), hemorrhage, 
cholangitis, cholecystitis, and sphincterotomy-related 
perforations, with mortality rates around 0.3%. Additional 
risks involve cardiovascular events, analgesia-related incidents, 
and various anatomical complications such as emphysema, 

pneumothorax, hepatic hematoma, air embolism, splenic 
injury, post-sphincterotomy restenosis, duodenal obstruction, 
and catheter entrapment during stone extraction.2

In comparison to younger patients, elderly patients have 
a significantly higher number of comorbid conditions. 
When comparing the clinical outcomes and safety of ERCP 
in geriatric patients to those of younger age, the results are 
inconsistent. The general opinion is that the ERCP procedure 
is as safe in older patients as it is in younger ones. Even in 
systematic review, it is calculated that PEP is more common 
in younger patients because of the increased sensitivity of the 
pancreas to trauma at a younger age.3

We conducted a study to present the outcomes of ERCP 
procedures performed predominantly in elderly patients due 
to the location of the center in a city where the average age 
of the general population is higher than in other cities in 
Turkiye.”

METHODS
One hundred sixty-nine patients admitted to Kastamonu 
Training and Research Hospital and underwent ERCP 
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(endoscopic retrograde colangiopancreatography) procedures 
between September 10, 2022, and September 30, 2023, 
were included in the study. Patient files were analyzed 
retrospectively. This study was performed per the principles 
of the Declaration of Helsinki. Ethics committee approval 
for the study was obtained from Kastamonu Training and 
Research Hospital Clinical Researches Ethics Committee 
(Date: 01.11.2023, Decision No: 2023-KAEK-96). Written 
informed consent was obtained from each participant in 
the study for participation in the study. The demographic 
characteristics of the patients, details of the ERCP procedure 
(including the presence of previous sphincterotomy, presence 
of duodenal diverticula, cannulation rate, difficult cannulation 
rate, methods used to achieve cannulation in difficult cases, 
complete stone removal rate, and biliary and pancreatic 
stent placement rate), indications for the ERCP procedure, 
complication rates and types, management methods and their 
success rates for complications, morbidity, and mortality were 
recorded, ensuring the anonymity of the patients.

ERCP Procedure
All procedures were conducted with the use of anesthesia, 
utilizing a combination of propofol, midazolam, and 
ketamine. During the procedure, patients were carefully 
observed while positioned semi-prone and provided with 
nasal oxygen at a rate of 2 L/min. ERCP procedures were done 
with a standard duodenoscope (FUJIFILM, ED-530XT) and 
fluoroscopy X-Ray machine (Brivo OEC Essential). 

Statistical Analysis
The data collected in the study were analyzed using the 
Statistical Package for Social Science for Windows 26 software 
program. Categorical variables were quantified using 
numerical values (n) and percentages. The chi-square test (and/
or Fisher’s exact test) was employed for statistical analysis. 
Numerical variables were presented as either the mean plus 
or minus the standard deviation, the median with the range 
(minimum to maximum), or as percentages, depending on 
the normality of the data distribution. The comparison of 
means between two independent groups was analyzed using 
either the student’s T test or the Mann-Whitney U test. 

Multivariate logistic regression analysis was used to establish 
which predictor variables were significantly related to the post-
ERCP complications. Odds ratio (OR) with corresponding 
95% confidence intervals (95% CIs) were reported. A threshold 
level of <0.05 was considered for statistical significance in all 
obtained results.

RESULTS
A total of 169 patients were included in the study. The mean 
age was 66, ranging from 19 to 92 years. Of the patients, 
51.5% (n=87) were female. The procedures were successful in 
85.8% (n=145) of the cases. Twenty-six percent of the cases 
had a prior sphincterotomy (Table 1). The most common 
indication for ERCP was cholangitis, accounting for 63.9%. 
Other indications included biliary pancreatitis (15.4%), 
asymptomatic choledocholithiasis (11.2%), malignancy (4.1%), 
postoperative bile leak (3%), stent removal (1.8%), and hydatid 
cyst (0.6%) (Figure 1). Periampullary diverticulum was present 
in 16.3% (n=27) of the patients. The ampulla orifice was located 

at the edge of the diverticulum in 69.2% of cases, in the center 
of the diverticulum in 26.9%, and outside the diverticulum 
in 3.8%. An analysis of the characteristics of patients with 
diverticula revealed that they were of advanced age, with 
mean ages of 77 years (p=0.000) (Table 2). Furthermore, 
the prevalence of prior sphincterotomy was significantly 
higher among patients without diverticula (4.3% vs. 20.7%; 
p=0.017).”Considering all cases, 20% were observed to have 
difficult cannulation. Biliary cannulation was successfully 
achieved in ten cases within the difficult cannulation group, 
utilizing various methods. For cannulation, short and long 
position maneuvers were performed in three patients, double-
guidewire technique in three patients, precut sphincterotomy 
or precut sphincterotomy over a pancreatic stent in three 
patients, and septotomy with a normal sphincterotome in one 
patient. Stones were detected in the common bile duct in 95% 
of the patients. Stones were cleared in 95% of these patients. 
In 5% of the patients, large stones could not be removed, and 
biliary drainage was achieved with a biliary stent, directing 
them to a second session or a different center. At the end of the 
procedure, biliary stents were placed in 56% of the patients for 
various reasons (presence of gallbladder stones, residual stones, 
bile leak, continued drainage of purulent bile, compression for 
bleeding, etc.). Pancreatic stents were placed in 6.8% (n=10) 
of the patients due to repeated Wirsung cannulations. No 
mortality or morbidity was observed in any of the patients. 
The overall complication rate was 13.8%. Bleeding occurred in 
9.5% (n=16), pancreatitis in 1.8% (n=3), and type 2 perforation 
in 0.6% (n=1) (Figure 2). Eighty percent of these complications 
were detected and managed perioperatively, while 20% were 
observed and managed postoperatively. The type 2 perforation 
case was diagnosed by computed tomography and managed 
with the placement of a fully covered metal stent at the 14th 

hour after ERCP (Figure 3). All cases of pancreatitis were 
mild and resolved with conservative treatment. Bleeding was 
controlled with adrenaline alone in 25% of cases, adrenaline 
and balloon tamponade in 18%, adrenaline and biliary 
stent placement with tamponade in 50%, and temporary 
metal stent placement in 0.6%. The complication rate was 
independent of gender (female: 45%; male: 55%; p=0.4) and 
age (p=0.8). We classified patients into two groups based on 
age: elderly (age ≥65) and non-elderly (age <65). In comparing 
the epidemiological data and ERCP procedure outcomes, the 
presence of periampullary diverticulum was significantly 
higher in the elderly group (22.9% vs. 3.5%; p=0.001) (Table 
3). Subsequently, complications were examined. Table 4 
illustrates the relationship between potential associated 
factors and complications. The complication rates were 
similar between the elderly and non-elderly groups (65% vs. 
35%; p=0.9). Additionally, the presence of a diverticulum 
(p=0.7; 13% with diverticulum, 16% without diverticulum) 
and difficult cannulation (p=0.1; 30% in difficult cannulation, 
12.6% in normal cannulation) were not associated with 
complications, whereas the complication rate was significantly 
lower in patients with previous sphincterotomies (p=0.007; 
18% without sphincterotomies, 2.3% with sphincterotomies) 
(Table 3). Logistic regression analysis revealed that the 
complication rate in naive papillae was 9.9 times higher 
(95% CI: 1.290-76.967) compared to those with previous 
sphincterotomies.
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Table 1. Epidemiological data of patients undergoing ERCP

Parameters

Age (mean, min-max) 66 (19-92)

Gender (female, %) 51.5

Cannulation rate (%) 85.8

Patients with previous sfincterotomy (%) 26

Difficult cannulation rate (%) 20

Periampullary diverticulum (%) 16.3

CBD stones rate (%) 95

Non-removable large biliary stones (%) 5

Biliary stent insertion rate (%) 56

Pancreatic stent insertion rate (%) 6.8

Complication rate (%) 13.8

Morbidity rate (%) 0

Mortality rate (%) 0
ERCP: Endoscopic retrograde cholangiopancreatography, min-max: Minimum-maximum; CBD: 
Common bile duct

Figure 1. Indications for ERCP
ERCP: Endoscopic retrograde cholangiopancreatography

Table 2. Characteristics of patients with periampullary diverticulum

Parameters PAD (+) PAD (-) p

Age 77 63 0.000

Gender (F/M) (%) 40.7/59.3 54/46 0.200

Cannulation rate (%) 86 88 0.72

Previous sphincterothomy (%) 7.4 29.5 0.017

Difficult canulation (%) 18.5 19.4 0.91

Biliary stent placement (%) 66.7 53.8 0.24

Pancreatik stent placement (%) 8 6.6 0.80
PAD (+): Periampullary diverticulum presence, PAD (-): Periampullary diverticulum absence, F/M: 
Female/male

Figure 2. ERCP related complication types and frequencies
ERCP: Endoscopic retrograde cholangiopancreatography

Figure 3. Fully covered metal stent placed in the CBD to manage type 2 
biliary perforation
CBD: Common bile duct

Table 3. Comparison of elderly and non-elderly groups

Parameters
Elderly group 

(n=109)
Non-elderly group 

(n=60) p

Gender (F/M) (%) 49.5/50.5 55/45 0.49

PAD presence (%) 22.9 3.5 0.001

Cannulation rate (%) 83.3 87.2 0.49

Previous sphincterothomy (%) 23.9 30 0.38

Difficult cannulation (%) 18.3 23.3 0.43

Biliary stent placement (%) 57.4 54 0.69

Pancreatik stent placement (%) 6.2 8 0.67
F/M: Female/male; PAD: Periampullary diverticulum

Table 4. Evaluation of conditions associated with post-ERCP complications

Parameters Complication rate (%) p

Age 0.8

Elderly (left) vs non-elderly (right) patients 13.7 14 0.9

Gender (F/M) 45 55 0.4

PAD presence (yes/no) 13 16 0.7

Difficult cannulation (yes/no) 30 12.6 0.1

Sphincterotomy presence (yes/no) 5 34 0.007
ERCP: Endoscopic retrograde cholangiopancreatography, F/M: Female/male; PAD: Periampullary 
diverticulum

DISCUSSION
One hundred and sixty-nine patients were included in the 
study. Cannulation success was achieved in 85.9 percent of 
the patient. 

Deep cannulation of the targeted duct is a necessary step in 
ERCP to carry out procedures involving the pancreaticobiliary 
system. The success percentage of cannulation varies among 
different centers, ranging from 82.6% to 98%.4 In a study 
conducted by Kıraç et al.,5 involving 1155 patients who 
underwent an ERCP procedure, the success rate of biliary 
cannulation was 92%. Similarly, in a tertiary center showing 
their three years of experience with the ERCP procedure, 
data from 524 patients reveal a 96.6% success rate of biliary 
cannulation.6 Prior to trainees being considered proficient in a 
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particular endoscopic skill, it has been proposed that technical 
success rates of 80% to 90% are necessary.7 The success rate 
of the ERCP procedure at our center was nearing the lower 
limit. This was mainly because of the ERCP experience of the 
recently graduated endoscopist. 

According to multiple studies, the primary indication for 
performing ERCP is the presence of common bile duct 
stones. These stones can present in various clinical scenarios, 
including choledocholithiasis, cholangitis, and biliary 
pancreatitis. In a study by Fidan et al.,6 the primary indication 
was radiologically detected choledocholithiasis, accounting 
for 68.5% of cases. Similarly, in a tertiary referral ERCP 
center, where patients were referred due to failed cannulation, 
the predominant indication remained choledocholithiasis.8 
Demir et al.,4 in their evaluation of ERCP success and 
complication rates relative to procedural difficulty, also 
identified choledocholithiasis as the leading cause for ERCP. 
However, in our patient cohort, the primary indication for 
ERCP was cholangitis, which contrasts with the existing 
literature. This discrepancy can be attributed to two factors: 
firstly, patients typically seek medical attention only when 
experiencing severe symptoms such as fever, chills, and severe 
abdominal pain. Secondly, a significant proportion of our 
patients are elderly and require caregiving, often resulting in 
delayed hospital presentation by their relatives.

A periampullary diverticulum (PAD) is a protrusion 
or herniation in the wall of the duodenum, specifically 
located around the main duodenal papilla.9 The majority 
of periampullary diverticulum cases are asymptomatic 
and are often discovered accidentally during CT or ERCP 
procedures. Nevertheless, the sphincter of Oddi may become 
dysfunctional as a consequence of PAD, which leads to the 
reflux of pancreatic and intestinal fluid into the bile duct. 
In addition, it is worth noting that PAD has the potential to 
exert mechanical pressure on the distal part of the common 
bile duct. This can result in papillary spasm, which in turn 
can lead to the stagnation of bile and the development of 
common bile duct (CBD) stones.10 PAD is uncommon in 
persons under the age of 40, but its prevalence increases 
with advancing age. Their prevalence ranges from 9% to 
32%.11 There is ongoing debate surrounding the impact of 
periampullary diverticulum on the success of cannulation 
and the occurrence of post ERCP complications such as 
bleeding, perforation, and pancreatitis. While some studies 
have highlighted the potential negative effects of cannulation 
and associated complications, other studies have found no 
significant differences in patients without periampullary 
diverticulum.11-16 The presence of periampullary diverticulum 
in 16.3% of our patients is consistent with previous studies. 
Notably, the significant association between advanced age 
and periampullary diverticulum (mean ages of 63 vs. 77 
years, p=0.000) underscores the importance of considering 
anatomical variations in older patients to mitigate procedural 
difficulties. However, as demonstrated in numerous studies, 
our own research also found no association between the 
presence of periampullary diverticulum and difficult 
cannulation or post-ERCP complications.

The complication rate of 13.8% observed in our study is 
within the expected range for ERCP procedures, which 
typically report complication rates between 4% and 16%.17 
The most common complication was bleeding (9.5%), 

followed by pancreatitis (1.8%) and perforation (0.6%). Our 
management strategies, including the use of adrenaline and 
balloon tamponade for bleeding control and conservative 
treatment for mild pancreatitis, are in line with standard 
ERCP complication management protocols.18

Interestingly, our analysis revealed that prior sphincterotomy 
was associated with a significantly lower complication rate 
(p=0.007). This finding is corroborated by study such as this 
by Holt et al.,19 who reported that sphincterotomy reduces the 
risk of complications in subsequent ERCP procedures. The 
logistic regression analysis further supported this, indicating 
a 9.9 times higher complication rate in patients with naive 
papillae compared to those with previous sphincterotomies. 
This suggests that prior sphincterotomy may facilitate easier 
access and manipulation during ERCP, thereby reducing 
procedural risks.

The aging population is likewise experiencing a major 
increase in Turkiye, just like it does globally.20,21 
Simultaneously, the elderly population is more susceptible 
to diseases such as choledocholithiasis and malignancy, 
as well as the postoperative management of adverse events 
following biliary surgery. Hence, the prevalence of biliary and 
pancreatic diseases will persist to increase in tandem with 
the geriatric population.22 Fortunately, numerous studies 
have demonstrated that age, by itself, is not a significant risk 
factor for difficult cannulation or adverse effects following 
ERCP. Therefore, ERCP is considered safe in the elderly 
population.23-25 In our study, the rates of cannulation, difficult 
cannulation, and post-procedural complications were similar 
between the elderly and non-elderly groups (p=0.49; p=0.43; 
p=0.9, respectively). These findings are consistent with 
existing literature.

CONCLUSION
Our study underscores the feasibility and safety of ERCP in 
an elderly population, with outcomes comparable to those 
in younger cohorts. Prior sphincterotomy emerges as a 
significant factor in reducing complications, highlighting the 
need for careful pre-procedural planning. While advanced 
age and anatomical variations such as periampullary 
diverticulum pose challenges, they do not inherently increase 
the risk of complications when managed appropriately. Future 
studies should focus on further stratifying risk factors and 
developing tailored intervention strategies to optimize ERCP 
outcomes in elderly patients.
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ABSTRACT
Aims: The aim of this study was to implement a combination of the progressive muscle relaxation technique (PMRT) along with 
posture exercises and assess their impact on the mental and physical well-being of health professionals with health complaints.
Methods: This quasi-experimental study utilized hybrid, remote, and web-based telehealth methods, including phone calls, 
video recordings, and electronic documents. Thirty-eight health professionals experiencing pain engaged in PMRT twice a 
day, every two days, over a two-week period. Posture exercises were seamlessly integrated into their daily work routines and 
performed 2-3 times a day. Various parameters, including pain, fatigue, anxiety, depression, kinesiophobia, sleep quality, and 
centrality of pain, were assessed both before and after the treatment. 
Results: Significant improvements were observed in the prevalence, intensity, and centrality of pain, accompanied by a reduction 
in fatigue, anxiety, and depression scores post-treatment (p<0.05). However, there was no notable improvement in kinesiophobia 
and sleep quality scores following the treatment (p>0.05).
Conclusion: The integration of PMRT and posture exercises into the daily routines of health professionals, delivered through 
remote web-based telehealth, emerges as an effective and straightforward strategy for ameliorating certain physical complaints 
and enhancing mental health. This approach holds the potential to be easily adapted into both daily life and work environments, 
offering a valuable tool for coping with work-related disorders.
Keywords: Progressive muscle relaxation technique, telemedicine, pain, COVID-19, mental health, health professionals

INTRODUCTION
The escalating demand for healthcare services has imposed a 
considerable burden on health professionals, contributing to 
the rise of work-related psychological and physical disorders, 
including but not limited to depression, anxiety, stress 
disorders, pain, fatigue, and sleep disturbances.1-9 Notably, 
these challenges have been identified as precursors to more 
severe conditions such as psychiatric diseases, chronic fatigue 
syndrome, and burnout.2,7,9

Relaxation techniques have served as therapeutic interventions 
for numerous psychological and physical disorders over the 
years, aiming to enhance overall health and well-being.10,11 

Among these approaches, progressive muscle relaxation 
techniques (PMRT) have gained prominence as one of the 

simplest and most effective methods in practice.12 Recognized 
for its ease of learning and execution, PMRT has been a trusted 
method for improving both mental and physical health for an 
extended period.10,13,14 Operating as a psychosomatic approach, 
PMRT involves concentrating on sensations of tension and 
relaxation in various muscle groups. This is achieved by 
deliberately contracting specific muscle groups, creating 
tension, and subsequently inducing relaxation following the 
contraction.15

In the contemporary landscape, the utilization of information 
and communication technologies for healthcare delivery has 
become increasingly prevalent, particularly in response to 
challenges posed by the pandemic crisis.16 Consequently, the 
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application of PMRTs, primarily addressing work-related or 
COVID-19-related anxiety, fatigue, pain, stress, and sleep 
disorders, has garnered attention.16-21

Against the backdrop of mounting workloads and health 
concerns among health professionals, this study seeks to 
seamlessly integrate PMRT and posture exercises into their 
daily routines. The objective is to establish a regimen that 
health professionals can effortlessly incorporate into their 
work routines without disruption.

METHODS
Study Design
This quasi-experimental clinical trial employed a single-group 
pre-post test with a longitudinal design. The study included 
health professionals from Düzce Atatürk State Hospital and 
Bolu İzzet Baysal State Hospital, and all procedures were 
carried out between April and August 2021. The study utilized 
remote, hybrid (synchronous phone calls and asynchronous 
video recordings and e-documents), and web-based telehealth 
approaches (video records, e-documents). Eligible participants 
were health professionals with a history of pain lasting more 
than four weeks.

The protocol was approved by the Bolu Abant İzzet Baysal 
University Clinical Researches Ethics Committee (Date: 
02.03.2021, Decision No: 2021/58), and was conducted in line 
with the principles of the Declaration of Helsinki. The study 
was registered at the Clinical.Trials.gov Protocol Registration 
and Results System (Protocol ID Number NCT05000268).

Participants
The study encompassed a total of 38 participants. Although 
initially designed as a single group, the analysis was further 
stratified into two groups to assess the potential impact of 
long COVID on intervention effectiveness. Subsequently, 
participants were categorized as health professionals with a 
history of COVID-19 [COVID (+)] and those without [COVID 
(–)].

Participants meeting the following criteria were included 
in the study: experiencing pain, volunteering to participate, 
and maintaining their regular work routine. On the other 
hand, participants meeting any of the following criteria 
were excluded from the study: those with additional diseases 
such as cardiovascular, respiratory, neurological, metabolic, 
or musculoskeletal conditions that could restrict exercise; 
pregnancy; those who have had severe COVID disease; 
recent surgical interventions; other medical conditions that 
could prevent exercise; those with severe symptoms; those 
using psychiatric or pain medications; those who were not 
willing to participate; and those involved in other physical 
exercise programs, physical therapies, or complementary and 
alternative therapies. 

Data Collection and Instruments
Web-based assessments utilizing online questionnaires 
and electronic forms were employed for data collection. 
Measurements were taken at two time points: before the 
initial session and 14 days later following the treatment.

Data collected included participant age, height, body weight, 
gender, and medical history. Additionally, the assessment 
covered the intensity, type, duration, and location of pain, 
along with inquiries regarding any other signs and symptoms 

besides pain. Sleep quality, kinesiophobia, depression, anxiety, 
and fatigue were also evaluated.

Pain: The Visual Analog Scale (VAS) was utilized to assess 
overall pain intensity and pain in specific locations (head, 
neck, back, and low back). Intensity was measured on a scale 
of 0 to 10, where “0” indicated no pain and “10” denoted 
unbearable pain.22 

Centrality of Pain Scale (COPS): This 5-point Likert Scale, 
consisting of 10 items, gauged how individuals experienced 
pain in their daily lives. Items 2, 4, and 9 were reversely scored, 
and higher scores indicated more “central” pain.23

Pittsburgh Sleep Quality Index (PSQI): A 19-item scale 
assessed sleep quality and disorders over the past month. Each 
item was scored between 0-3, contributing to the assessment of 
subjective sleep quality, sleep latency, sleep duration, habitual 
sleep efficiency, sleep disorders, use of sleep medication, and 
loss of daytime functionality. A total score of less than 5 
indicated good sleep quality.24

Hospital Anxiety and Depression Scale (HADS): Utilized to 
determine anxiety and depression levels, this questionnaire 
comprised 14 questions. Odd-numbered questions measured 
anxiety, and even-numbered questions assessed depression. 
Each question was scored on a 4-point Likert Scale between 
0-3.25

Fatigue Severity Scale (FSS): Assessing fatigue, this scale 
consisted of 9 questions considering conditions in the last 
month. Total scores ranged from 9-63, with scores of 36 and 
above indicating the presence of fatigue.26

Tampa Scale of Kinesiophobia (TSK): This scale, comprising 
17 questions and using a four-point Likert scoring system 
(1=Strongly disagree, 4=Strongly agree), evaluated the fear 
of movement due to pain. Higher scores indicated increased 
kinesiophobia.27

Study Protocol and Intervention
Participant communication and informed consent: 
Following ethical committee approval, participants were 
contacted via phone to provide detailed information about the 
study’s purpose, content, and methodology. Verbal consent 
was obtained from willing volunteers. Subsequently, a link 
to the electronic form, encompassing the study’s informed 
consent form, data collection forms for demographic and 
clinical characteristics, and the various questionnaires, 
was shared with participants through online messaging 
applications like WhatsApp or Telegram. Participants were 
then instructed to complete the questionnaire and fill out the 
forms.

Educational material and exercise instructions: Participants 
were furnished with electronic brochures illustrating the 
prescribed exercises, accompanied by a YouTube video link 
demonstrating the proper execution of PMRT and posture 
exercises. They were encouraged to watch the video attentively 
and perform the exercises. To address any confusion or 
concerns, participants were invited to communicate their 
queries.

Re-information and training: Re-information and additional 
training were provided through live and synchronous 
conversations conducted on their preferred platforms, 
including video or phone calls. This ensured clarity on the 
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exercise regimen and answered any questions participants 
might have had.

Regular reminders: Telephone reminders were systematically 
dispatched to prompt participants to engage in their exercise 
sessions regularly. This proactive approach aimed to enhance 
compliance and reinforce the importance of consistent 
participation in the prescribed activities. 

Telerehabilitation procedure: PMRT sessions were 
administered twice a day-once in the morning and once 
in the evening-repeated every two days for a total of seven 
sessions over two weeks. The PMRT targeted specific body 
regions, including the feet, ankles, legs, hips, rib cage, hands, 
arms, shoulders, upper back, and face. During each session, 
participants were instructed to hold contractions for 3-5 
seconds in each region, allowing them to sense the tension 
in the muscles, followed by a relaxation phase lasting 10-15 
seconds. This technique was performed with individuals lying 
in bed to optimize its effectiveness (Figure 1).28

Figure 1. Progressive muscle relaxation techniques

In addition to PMRT, 2-3 sets of posture exercises were 
incorporated into participants’ daily routines during work 
breaks. The posture exercises included shoulder circles 
backward, pulling back the shoulders, elbows, head, and neck 
for stretching, as well as right and left rotations, flexion, and 
extension of the head and neck. Each posture movement was 
performed with 8-10 repetitions (Figure 2).

Figure 2. Posture exercise

Patients were interviewed a total of nine times: Seven 
sessions for exercise (once every other day over two weeks) 
and two assessments (once before the exercise sessions began 
and once after they started). Regular reminders were provided 
by the researchers in alternating turns.

Implementation Details
Frequency and duration: PMRT was applied twice daily for 
two weeks, amounting to seven sessions. Posture exercises 
were performed daily during work breaks.

Sequential application: PMRT targeted specific body regions 
in a sequential order, ensuring comprehensive coverage from 
feet to face.

Technique guidance: Participants were guided to experience 
both muscle tension and subsequent relaxation during PMRT, 
fostering awareness of bodily sensations.

Setting: PMRT was specifically designed for individuals lying 
in bed, enhancing its feasibility for incorporation into daily 
morning and evening routines.

Repetition and sets: Posture exercises were conducted with 
8-10 repetitions, contributing to the overall physical activity 
routine.

This structured approach aimed to maximize the benefits of 
PMRT and posture exercises, fostering a holistic improvement 
in participants’ mental and physical well-being (19-20).

Statistical Analysis
Continuous variables in the data were described using mean, 
standard deviation, median, or minimum-maximum values, 
while categorical variables were presented as frequency (n) and 
percentage (%). To assess normality, the Kolmogorov-Smirnov 
test and graphical methods were employed. Skewness values 
within the range of -1 to +1,29,30 and kurtosis values between 
-1.5 and +1.5 were considered acceptable indicators of normal 
distribution.31 For data conforming to normal distribution, 
the paired samples test and Single sample T test were employed 
for comparisons. Conversely, for data not conforming to 
normal distribution, the Wilcoxon Signed Ranks and Mann-
Whitney U tests were utilized. Statistical analyses were 
conducted using IBM SPSS v.24. The significance level for all 
analyses was set at <0.05. Sample size was calculated using the 
G*power analysis system (G*power, ver. 3.1., Heinrich-Heine-
University Düsseldorf, Düsseldorf, Germany) based on the 
results of the study by Xiao et al.28 Comparing anxiety and 
depression score values of individuals with experimental and 
controls. According to the sample size calculation, at least 
26 individuals (13 individuals for each group) with health 
professionals should be included for alpha 0.05 and 80% power 
(d=1.420). In our study, the predetermined sufficient sample 
size was achieved, with a total of 38 individuals [22 COVID 
(+) individuals and 16 COVID (-) individuals] included in the 
study.

RESULTS
During the study, seventy-two healthcare professionals were 
reached. Nineteen patients declined to participate in the 
study, and eight patients met the exclusion criteria. Forty-five 
patients were evaluated and included in the exercise program. 
Seven patients either didn’t perform the exercise or missed 
sessions. As a result, thirty-eight healthcare professionals 
were included (Figure 3).
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Figure 3. Flow chart

All participants were women, experiencing pain, with 
21.1% having chronic diseases, 57.9% reporting a history 
of COVID-19 infection, and 23.7% presenting additional 
symptoms aside from pain. Detailed demographic and clinical 
variables are summarized in Table 1.

Table 1. Demographic and clinical characteristics of participants

n=38

Age (y) 34.68±8.58 (21-51)

Body weight (kg) 67.68±11.21 (51-92)

Body height (m) 1.64±0.07 (1.48-1.79)

BMI 24.58±3.55

Work experience (months) 129.9 (0.50-372.0)

Comorbidities 8 (21.1%)

COVID-19 infection history 22 (57.9%)

Pre-test (n, %) Post-test (n, %) p

Additional symptoms 9 (23.7) 3 (7.9) 0.014*

   Fatigue 8 (21.1) 5 (13.2) 0.083

   Dyspnea 5 (13.1) 1 (2.6) -

   Sore throat 2 (5.3) - -

   Anosmia 2 (5.3) - -

   Cough 2 (5.3) - -
BMI: Body-mass index, y: year; m: Meter, kg: Kilogram, n (%): sample size, mean ±SD or median 
(min-max), SD: Standard deviation, min: Minimum, max: Maximum, *p<0.05; Wilcoxon signed 
ranks test was used to compare the change of prevalence of variables

The most prevalent painful areas were the upper back (65.8%), 
lower back (47.4%), and neck (44.7%). Before treatment, 
the overall pain intensity was 4.31. Pain intensity varied by 
localization: head 3.60, neck 3.00, upper back 3.60, lower back 
3.22, joints 3.11, and muscles 3.50. Post-treatment, there was 
a significant decrease in overall pain prevalence and intensity 
values (p<0.05). While 76.3% reported pain after treatment, a 
significant decrease was observed only in the upper back region 
(p<0.05). A graphical representation of pain characteristics is 
provided in Figure 4.

HADS total, anxiety, and depression scores, FSS scores, 
and COPS scores demonstrated significant decreases post-
treatment (p<0.05). However, there were no significant 
changes in PSQI and TSK scores (p>0.05). Table 2 provides 
a comprehensive comparison of the changes in depression, 
anxiety, kinesiophobia, centrality of pain, and fatigue severity.

Table 2. Comparison of changes in depression, anxiety, fatigue, 
kinesiophobia, centrality of pain and sleep quality

Pre-test (mean±SD) Post-test (mean±SD) p

HADS total 15.74±5.40 10.05±4.50 <0.001*

   HADS anxiety 8.32±3.46 5.24±2.73 <0.001*

   HADS depression 7.42±3.62 4.82±2.68 <0.001*

FSS 38.55±14.01 29.39±11.37 <0.001*

TSK 35.95±6.64 33.71±6.34 .051

COPS 25.31±6.04 20.73±5.32 <0.001*

PSQI 7.18±3.22 6.71±2.94 .191
HADS: Hospital Anxiety Depression Scale, FSS: Fatigue Severity Scale, TSK: Tampa Scale of 
Kinesiophobia, COPS: Centrality of Pain Scale, PSQI: Pittsburgh Sleep Quality Index, SD: 
Standard deviation, *p<0.05; Paired Samples Test was used determine whether there was a change 
in each domain before and after treatment

There was no significant difference between the COVID (−) 
and COVID (+) groups in PSQI scores at both time points. 
Furthermore, when the intra-group changes before and after 
the treatment were examined, no change in PSQI scores was 
observed, too (Figure 5).

Figure 5. Change of sleep quality between the groups before and after 
treatment of the COVID (−) and COVID (+) groups

Whether there was a significant difference between the 
COVID (−) and COVID (+) groups in terms of the HADS 
sub-and total scores was examined in Table 3. There was no 
significant difference between the COVID (−) and COVID 

Figure 4. Comparison of intensity (upper part) and prevalence (below part) 
of pain before and following treatment
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(+) groups in terms of anxiety, depression, and total HADS 
scores (p=0.643, p=0.710, and p=0.598, respectively). 
Considering the change over time, it can be said that there 
was a significant decrease over time in both groups (p<0.001, 
p<0.001, and p<0.001, respectively). There was no significant 
difference between the COVID (−) and COVID (+) groups in 
terms of fatigue, TSK, and COPS scores (p=0.493, p=0.340, 
and p=0.218, respectively). Upon examining the change over 
time, it can be said that while there was no significant change 
in TSK scores (p=0.083), there was a significant decrease in 
fatigue and COPS scores in both groups over time (p<0.001 
and p<0.001, respectively).

Table 3. Comparison of changes in depression, anxiety, fatigue, 
kinesiophobia and centrality of pain of the COVID (−) and COVID (+) 
groups

COVID 
(+) (n=22)

COVID (–) 
(n=16) p (a) p (b) p (c)

HADS anxiety
B.T. 8.59±2.82 7.94±4.25

0.643 <0.001* 0.674
A.T. 5.27±2.16 5.19±3.45

HADS depression
B.T. 7.50±3.57 7.31±3.81

0.710 <0.001* 0.849
A.T. 5.00±2.89 4.56±2.42

HADS total
B.T. 16.09±4.69 15.25±6.39

0.598 <0.001* 0.880
A.T. 10.27±4.38 9.75±4.78

FSS
B.T. 39.86±13.42 36.75±15.03

0.493 <0.001* 0.774
A.T. 30.14±11.41 28.38±11.60

TSK
B.T. 37.41±6.01 33.94±7.11

0.340 0.083 0.129
A.T. 33.73±6.20 33.69±34.50

COPS 
B.T. 26.78±5.41 23.43±6.48

0.218 <0.001* 0.275
A.T. 21.11±4.85 20.21±6.07

HADS: Hospital Anxiety Depression Scale, FSS: Fatigue Severity Scale, TSK: Tampa Scale of 
Kinesiophobia, COPS: Centrality of Pain Scale, SD: Standard deviation, *p (a) refers to significance 
value between the groups in baseline measurements; p (b) refers to the significance value indicating 
whether there was a change in each group before and after treatment; p (c) refers to the significance 
value of variation between groups; BT: Before treatment, AT: After treatment

DISCUSSION
The study demonstrated that integrating PMRT and posture 
exercises into the work routine effectively alleviated pain, 
fatigue, anxiety, and depression among health professionals. 
However, noteworthy improvements were not observed in 
sleep quality and kinesiophobia in the short term.

The context of social distancing and isolation rules has 
underscored the need for new healthcare delivery policies, 
fostering the proliferation of remote telehealth applications.32 

Reports have consistently highlighted the positive impact of 
such applications on both mental and physical symptoms.21,33,34 

This study was specifically designed to investigate the effects 
of PMRT, delivered through telerehabilitation, focusing on 
health professionals with demanding schedules and pain as 
their primary complaint.

PMRT and posture exercises demonstrated a reduction in 
both the intensity and prevalence of pain post-treatment. 
Notably, the centrality of pain also diminished, signifying 
a less dominant role of pain in daily life. While the most 
common complaints were in the upper back, lower back, neck, 
head, joints, and muscles, improvements in these specified 
body regions mirrored the overall decrease in pain intensity. 
However, a decrease in prevalence was not universally observed 
across all regions, except for the upper back. The persistence 
of work overload during healthcare delivery and the limited 

intervention duration of seven days might contribute to the 
absence of a notable decrease in regional pain frequency.

Previous studies on PMRT in health professionals have often 
focused on its effects on anxiety, sleep quality, and fatigue, 
with limited exploration of its impact on pain. The current 
study aligns with research by Lauche et al.35 who investigated 
home-based PMRT and cupping massage in chronic neck pain 
patients, revealing a reduction in pain without one method 
proving superior. Additionally, Bennel et al.36 explored the 
effects of internet-based exercise and training on coping skills 
in chronic knee pain patients. While both groups experienced 
improved pain and physical function, comprehensive 
telerehabilitation services were deemed more effective. This 
study contributes to the growing body of evidence supporting 
the efficacy of telehealth interventions.

The study not only focused on pain but also examined critical 
outcomes such as fatigue severity, anxiety, and depression, 
indicating beneficial effects on both mental and physical health 
in the short term. However, kinesiophobia and sleep quality 
did not show improvement. The short treatment duration and 
the persistent heavy workload could be contributing factors. 
The treatment content might also be insufficient to address 
these aspects comprehensively, suggesting potential benefits 
from additional techniques, such as biopsychosocial models, 
and a longer-term implementation.

In contrast to a study where PMRT was applied twice a day for 
only five days to health professionals without pain, resulting 
in improvements in sleep quality, anxiety, and COVID-19-
related fear,37 the current study’s findings suggest that an 
increased frequency of application might reveal effects in 
a shorter time. Another study delivering PMRT for seven 
days via telehealth services reduced anxiety among nurses 
in COVID-19 units.38 Both studies observed short-term 
improvements, emphasizing the potential efficacy of brief 
interventions.

While the study highlights the short-term health benefits of 
PMRT and posture exercises, it underscores the importance 
of comprehensive or long-term practices. Studies by Fiol-
DeRoque et al.17 and Semerci et al.39 demonstrated significant 
improvements in mental health variables, fatigue, and burnout 
with comprehensive and long-term telehealth practices. A 
study examining the effects of virtual reality on anxiety and 
depression in individuals with COPD also highlights the need 
for more research evaluating technology-based approaches.40 

A meta-analysis further confirmed the positive effects of 
muscle relaxation techniques on the musculoskeletal system, 
extending beyond pain relief to include anxiety, depression, 
and fatigue.41

The current study holds significance in reporting the 
implementation and efficacy of PMRT combined with posture 
exercises for improving pain, anxiety, depression, and fatigue 
among actively working health professionals. Its execution 
entirely within the realm of remote telehealth services, from 
participant informing to video and brochure support, adds to 
its significance. The study’s results, comparable to face-to-face 
investigations, suggest easy integration of the intervention 
into the work environment with minimal effort.

Limitations
Despite its contributions, the study has limitations. The 
absence of a control group limits the ability to detect time-
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dependent improvements. The intervention duration may be 
insufficient for clinically significant changes. A small sample 
size restricts generalizability, and the reasons for refusals 
were not documented, limiting insights into adoption and 
acceptance. Future research could address these limitations 
and explore the long-term impacts of comprehensive 
telehealth practices.

CONCLUSION
The integration of PMRT and posture exercises into the daily 
routines of health professionals, delivered through remote 
web-based telehealth technologies, proves to be an effective 
and straightforward strategy for improving certain physical 
complaints and mental health. However, it falls short in 
addressing sleep quality and reducing kinesiophobia in the 
short term. Future studies should aim for a larger sample size, 
delving into the treatment’s duration, frequency, and content. 
Moreover, there is a need to identify simple, adaptable, and 
effective approaches that seamlessly integrate into daily life 
and work environments to effectively address work-related 
disorders.
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ABSTRACT
Aims: Trigeminal neuralgia (TN) is a disorder that is debilitating and significantly affects the quality of life. However, there were 
several studies with a small number of patients with TN in different populations and detailed information about clinical features 
was usually inadequate. In this study we aimed to retrospectively evaluate the clinical features, imaging findings and treatment 
options in patients with TN in a tertiary care hospital and to determine the characteristics that affect the response to medical 
treatment. 
Methods: 458 patients with a preliminary or primary diagnosis ICD code of G50 in between 2011-2021 years were retrospectively 
investigated. Demographic data of the patients, medical conditions, clinical characteristics of TN and treatment modalities were 
recorded. Recurrence and response to medical treatment of the patients with a follow up period were assessed. The statistical 
analysis was performed with SPSS version 26. The characteristics affecting the response to medical treatment were examined. 
p<0.05 was accepted as statistically significant.
Results: Most patients were female and between the ages of 50-70. 57.9% of the patients had unilateral right neuralgia, and 
the pain was most frequently localized to the V2 and/or V3 divisions. 69.9% of the patients had pain that affected their daily 
activities. The most common abnormal finding in MRI was superior cerebellar artery compression (6.0%). Carbamazepine was 
the most commonly preferred drug, and 40.6% of the patients were seen to use polytherapy. 29 patients (21.8%) had total relief 
and 55 patients (41.4%) described partial relief. The difference between the response to medical treatment and age groups was 
statistically significant (p=0.008). No difference was observed between the gender and invasive method used in the patient’s 
response to medical treatment, but a statistically significant difference was observed between patients receiving polytherapy and 
the treatment response (p=0.009).
Conclusion: TN can be encountered in many clinics and its diagnosis can be confused with many diseases. Therefore, recognition 
of the disease and early treatment are important. Studies on the clinical features, treatment options and prognosis of TN should 
be increased. Delays in diagnosis and treatment are of great importance both to the health system and to the patient’s quality of 
life and daily life activities.
Keywords: Trigeminal neuralgia, facial pain, clinical feature, vascular compression

INTRODUCTION
Trigeminal neuralgia (TN) is one of the causes of facial pain 
that can be seen in many clinics.1  It is a disease characterized 
by recurrent brief pain attacks located in the divisions of 
trigeminal nerve.2 The terms tic douloureux and primary 
trigeminal neuralgia were used previously for TN.2

History and clinical features are important in recognizing the 
disease.3 According to the diagnostic criteria pain has severe 
intensity, lasts between seconds to 2 minutes and has a quality 
of electric-shock like, stabbing, shooting or sharp.2 The disease 
is difficult to diagnose, because the symptoms can be confused 
with other neurological conditions and pain syndromes or TN 
may be accompanied by other headache syndromes.3

It can be highly debilitating and affects quality of life by 
influencing regular daily activities such as talking, eating 
or touching the face.4 This emphasizes the importance of 
diagnosis and management of TN in patients.4 

Although there were several studies on the clinical features 
of TN in different populations, the number of patients was 
small, or detailed information about clinical features was 
usually inadequate. The increase in the number of studies will 
contribute to the data about TN in literature. Therefore, in this 
study we aimed to retrospectively evaluate the clinical features 
and treatment in patients with TN in a university hospital in 
Ankara and to determine the characteristics that affect the 
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response to medical treatment. Also we aimed to discuss and 
compare findings with other previous studies. 

METHODS
The study was approved by Başkent University Rectorate Non-
interventional Clinical Researches Ethics Committee (Date: 
18.09.2024, Decision No: 24/193). All procedures were carried 
out in accordance with the ethical rules and the principles of 
the Declaration of Helsinki.

Patients with a preliminary or definite diagnosis ICD code of 
G50 between 2011-2021 years were retrospectively investigated. 
The records of a total of 458 patients were evaluated. Patients 
with a final diagnosis other than TN or who had inadequate 
data were excluded from the study. 

The diagnosis of TN was based on history and clinical 
complaints and was made according to the diagnostic criteria 
in ICHD-3 classification.2  

Demographic data of the patients, medical conditions that 
may contribute to TN were recorded. The type, side and 
severity of the pain, affected divisions and provoking factors 
were evaluated. The serum and hematological parameters of 
the patients with available data were recorded. The images 
of the patients who underwent cranial magnetic resonance 
imaging (MRI) and MRI angiography were evaluated. 

Treatment modalities and responses to initial medical 
treatment were recorded. Recurrence and treatment responses 
to medical drugs of the patients with a follow up period were 
assessed.

Statistical Analysis
The data analysis was performed with SPSS Version 26. 
Categorical values were presented as number and percentage. 
Kolmogorov Smirnov test was applied for the distribution 
of the data. Numerical data with normal distribution were 
shown as mean±standard deviation, while data with skewed 
distribution were presented as median [interquartile range 
(IQR)]. The chi-squared test or Fisher’s exact test was used 
to test the significance of comparisons between categorical 
groups. Mann-Whitney U test was used for comparisions of 
numerical variables. 

RESULTS
After the exclusion criteria the records of 133 patients with 
trigeminal neuralgia were evaluated. The median age of 
patients was 60 years (IQR: 24), with dominantly occurring 
in the older than 50 years of age group. It was observed 
more frequently in women with 69.2% (n=92). The median 
age of patients was the same across the category of gender 
(p=0.884). Most of the patients admitted in spring seasons 
(n=39, 29.3%). Sixty patients (45.1%) had hypertension and 14 
patients (10.5%) had diabetes mellitus in their medical history. 
Patients have their complaints for a median duration of 12 
months (IQR: 46) when they had admitted to hospital. Twelve 
patients (9.0%) had disease for 10 years or more. Demographic 
data was shown in Table 1.

Before applying to neurology departments, 54 patients (40.6%) 
had applied to dental clinics and 35 of them (26.3% of total) 
had tooth extraction because of the pain. Also, we observed 
that 9 patients (6.8%) had admitted to otorhinolaryngology 
departments with pain complaint. 

Seventy-seven patients (57.9%) had unilateral right sided 
neuralgia and V2 division alone was found the mostly affected 
division (n= 49, 36.8%). There was no significant difference 
between the side of neuralgia and gender or age. (p=0.392, 
p=0.369). The common description of pain was electric-shock 
like presentation with 82.7% (n=110). Ninety-three patients 
(69.9%) were limited in their daily routine activities due to 
pain. No differences were found between the restriction of 
daily activities and gender or age groups (p=0.586, p=0.665). 
Seventy-six patients (57.1%) had described one or more than 
one trigger activities and eating or chewing were the most 
common trigger activities (n=46, 34.6%) in patients. Clinical 
characteristics of the patients were listed in Table 2. 

Totally 125 patients (94.0%) had cranial MRI. Among these 
patients 109 patients had normal MRI findings. Vascular 
compression with superior cerebellar artery was the most 
frequent abnormality found in the MRI findings and observed 
in 6.0% of the patients (n=8). Six patients had cerebral 
angiography MRI with gadolinium.

Medical treatment was preferred in all patients either alone 
or with combination of surgical procedures. While only 
medical treatment options were preferred in 115 patients, 
invasive procedures and medical treatment were applied 
together in 18 patients. Of these invasive methods, ganglion 
blockage technique was the most common type (n=16). It was 
observed that a single drug was used in 59.4% of the patients 
for pain palliation, while polytherapy was preferred in 40.6%. 
Carbamazepine was the most chosen drug for the medical 
treatment followed by gabapentin and pregabalin for either 
monotherapy or polytherapy. Data about medical treatment 

Table 1. Demographic characteristics of patients with trigeminal neuralgia

n=133

Age, years, median (IQR) 60 (24)

Age distribution, years, n(%)

   18-50 44 (33.1%)

   50-70 65 (48.9%)

   >70 24 (18.0%)

Gender

   Female 92 (69.2%)

   Male 41 (30.8%)

Season of admission, n(%)

   Spring 39(29.3%)

   Summer 33 (24.8%)

   Autumn 28 (21.1%)

   Winter 33 (24.8%)

Duration of symptoms, months, median (IQR) 12 (46)

Presence of hypertension, n(%) 60(45.1%)

Presence of diabetes mellitus, n(%) 14 (10.5%)

Presence of trauma, n(%) 4 (3.0%)

Presence of autoimmune disease, n(%) 3 (2.3%)

Presence of demyelinating disease, n(%) 1 (0.8%)

Presence of smoking, n(%) 23 (17.3%)

History of dentist admission, n(%) 54 (40.6%)

History of tooth extraction, n(%) 35 (26.3%)
IQR: Interquartile range
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options were shown in detail in Table 3. 17 patients (12.8%) 
described side effects with the prescribed medication. Three 
patients had allergic reactions, 2 patients had hyponatremia, 
2 patients had dizziness, 2 patients had elevation in liver 
enzymes, and 2 patients had hypertension after carbamazepine 
treatment. One patient had hyponatremia with oxcarbazepine 
and 4 patients reported dizziness after using pregabalin or 
gabapentin. One of the patients had urinary retension after 
duloxetine treatment.

After initial medical treatment it was observed that 29 patients 
(21.8%) had total relief and 55 patients (41.4%) described 
partial relief. The median time for relief after initial treatment 
was found to be 15 days (IQR: 20). The difference between the 
response to medical treatment and age groups was statistically 
significant (p=0.008). 54 patients (40.6%) had been using 
more than one drug for treatment and there were significant 
difference in patients between the response to treatment and 
usage of polytherapy (p=0.009).

Forty patients had follow up period with a median period of 
24 months (IQR: 40). The median of the pain-free period of 
these patients was found as 6 months (IQR: 9). No significant 
difference was observed between the presence of invasive 
methods and time of pain-free period in patients (p=0.700). 
Also, there was no significant difference between the medians 

of pain free period time in patients using monotherapy or 
polytherapy (p=0.780).

DISCUSSION
In this study, we evaluated and discussed the clinical features, 
imaging findings, and treatment options in patients with TN 
and also determined the factors that affect the response to 
medical treatment. We believe that this study will contribute 
to the literature because there is limited data from our country 
on this subject.

In Western countries, the lifetime prevalence of TN was 
approximately 0.16-0.3%.3 In a study from Turkiye the 
prevalence was reported as 52.1/100.000.5 Although it is 
considered as a rare disease, TN is actually underestimated.3 
It can sometimes misdiagnosed according to the  patients’ 
reports of symptoms, overlapping symptoms or comorbid 
conditions.3

Trigeminal neuralgia is  seen more commonly in women 
than men.3,5 Although pediatric cases have been reported, TN 
mostly occurs in patients older than 50 years old.3,6,7 Also in 
our study we observed TN dominantly in women and older 
than 50 years old. Similarly,  Debta et al.8 and Hong et al.9 
reported female dominance and patients with an age mostly 
between the 5th and 7th decades.

Commonly patients admitted firstly in spring in our study. 
Ahmad et al.10 reported seasonal variations in TN patients 
with spring and fall most frequently. We observed that patients 
had a pain for median duration of 12 months when they 
admitted to hospital. Also in a different study the duration for 
pain was reported to be 6 months to 3.5 years.8 In our study, 
it was observed that patients mostly applied after long periods 
of complaints. We think that being diagnosed with different 
pain syndromes or applying to different clinics is the main 
reason for applying after long-term complaints. This creates 
great suffering for patients that affects life and reduces the 
quality of life.

Table 2. Clinical features of the patients with trigeminal neuralgia

Side of pain, n (%)

   Unilateral right 77 (57.9%)

   Unilateral left 47 (35.3%)

   Bilateral 9 (6.8%)

Division of pain, n (%)

   V1 12 (9.0%)

   V2 49 (36.8%)

   V3 23 (17.3%)

   V1+V2 14 (10.5%) 

   V2+V3 30 (22.6%)

   V1+V2+V3 5 (3.8%)

Type of pain, n (%) 

   Electric-shock like 110 (82.7%)

   Stabbing 16 (12.0%)

   Throbbing 2 (1.5%)

   Blunt 5 (3.8%)

Presence of trigger, n (%) 76 (57.1%)

   Chewing or eating 46 (34.6%)

   Speaking 11 (8.3%)

   Touching 43 (32.3%)

   Brushing teeth 20 (15.0%)

   Shaving 4 (3.0 %)

   Cold-heat 14 (10.5%)

MRI findings, n (%)

   Vascular compression of superior cerebellar artery 8 (6.0%)

   Menengiom/Schwannoma 4 (3.0%)

   Ischemic or hemorrhagic lesion 2 (1.5%)

   Demyelinating lesion 1 (0.8%)
MRI: Magnetic resonance imaging

Table 3. Data about treatment regimens of the patients with trigeminal 
neuralgia

Medical treatment n (%)

Monotherapy 79 (59.4%)

   Carbamazepine 46 (34.6%)

   Oxcarbazepine 1 (0.8%)

   Pregabalin 15 (11.3%)

   Gabapentin 17 (12.8%)

Polytherapy 54 (40.6%)

   Carbamazepine+pregabalin 18 (13.5%)

   Carbamazepine+gabapentin 22 (16.5%)

   Carbamazepine+duloxetine 1 (0.8%)

   Carbamazepine+gabapentin+duloxetine 1 (0.8%)

   Carbamazepine+gabapentin+baclofen 1 (0.8%)

   Carbamazepine+pregabalin+duloxetine 4 (3.0%)

   Oxcarbazepine+pregabalin 1 (0.8%)

   Oxcarbazepine+gabapentin 2 (1.5%)

   Oxcarbazepine+pregabalin+duloxetine 1 (0.8%)

   Pregabalin+duloxetine 2 (1.5%)

   Gabapentin+lamotrigine 1 (0.8%)
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Regarding the studies with cadaveric material, significant 
variations in the anatomical features of the areas related 
with trigeminal nerve were shown.11 Asymetry of the sides 
of foramen rotundum and ovale can be seen in individuals 
with TN.9,11 Due to this, different sides can be affected in 
patients.9 In most of the patients, one side is affected, and the 
right side is more frequently affected.6-8,12 Similar to previous 
reports, in our study unilateral right sided neuralgia was 
found more common than the left sided or bilateral neuralgia. 
Jainkittivong et al.6 observed a ratio of 1.8: 1 for the pain on 
right side compared to left. Also in a study from Korea, TN 
on the right side was reported to be more frequent.9 Bilateral 
involvement is rare and the incidence of bilateral TN differs 
in studies.4,10 We observed bilateral TN in 6.8% of the patients 
which was higher than the previous report from Hong et 
al.9 but found similarly with a study from Singapore and 
Malaysia.7 

V2 and/or V3 divisions are the most frequently affected 
divisions in patients with TN.6 We also observed V2 was 
the most affected division in our study, followed by V2 and 
V3 together. In a study from Turkiye combined V2 and V3 
involvement was the most common.5 In previous data V2 was 
commonly affected branch in studies reported from Western 
countries, however V3 was more predominantly reported 
from Asian countries.6-10, 12 All three divisions or V1 +V2 
divisions are found to be less frequently affected.6 Although 
involvement of dual divisons were found to be associated 
with secondary trigeminal neuralgia in a study,13 we did not 
observe such relation.

Since the diagnosis is made basically on clinical complaints, 
it is important to distinguish the type of pain in patients. 
Glossopharyngeal neuralgia, persistent idiopathic fasial pain, 
short lasting unilateral neuralgiform attacks with autonomic 
symptoms or paroxysmal hemicrania are some of the diseases 
that should be considered in the differential diagnosis of 
TN.11,14,15 Although electric-shock like pain attacks was mainly 
described, patients with dull, sharp or shooting, stabbing or 
throbbing pain was also observed previously similar to our 
findings.6,9,12,13 We observed that electric-shock like pain type 
was mainly described in our patients. Similar to our findings 
Debta et al.8 also observed that most of their patients presented 
with electric-shock like pain. Sathasivam et al.12 observed that 
most of their patients had sharp or shooting type of pain. In a 
study, 22.3% of the patients were reported to have mixed and 
more than one type of pain6, but we observed the same pain 
characteristics in the attack periods of the patients. Because 
pain can be defined in different ways and the definitions of 
patients can vary, it is an important point for clinicians to 
consider cases of TN with such types of pain and perform a 
detailed clinical assesment to aviod misdiagnosis.

Although some of the attacks can occur spontaneously, there 
should be a history of pain provoked by a stimuli for the 
diagnosis2, and most of the patients with TN have provoking 
factors or trigger zones.10,12,13 Talking, chewing, brushing 
teeth, shaving or light touch can be provoking factors in 
patients, and nasolabial fold, upper lip, chin and cheek are the 
most common trigger zones.4 Triggering factors can lead to 
serious problems in patients such as weight loss, oral hygiene 
problems, avoidance of daily activities or social isolation. In 
a study 97.3% of the patients reported a pyhsical stimuli for 
their pain and chewing was the most common one followed 
by speaking, face washing, brushing teeth and swallowing.6 

Differently in another study touch and breeze were found as 
the most common triggers.13 In our study eating or chewing 
were found as the most frequent triggering factors.  Also it 
was observed that most of the patients had more than one 
type of triggering factor similar to previous data.7

Approximately 15% of the cases can be caused as a result of an 
underlying disease such as multiple sclerosis, cerebellopontin 
angle tumour or arteriovenous malformation.4 Secondary TN 
is most frequently detected with MS.3 In previous studies it was 
observed that 2-7% of the patients had multiple sclerosis and 
TN.6 Bilateral TN is observed more common in patients with 
MS and TN.3 However we observed only one patient with TN 
and diagnosed with multiple sclerosis but patient was 57 years 
old and had unilateral sided TN. Although it was generally 
suggested patients with younger ages and bilateral TN should 
be evaluated for the association of multiple sclerosis, there can 
be exceptions, and a detailed evaluation of each patient’s case 
is important.

Since most of the patients had pain located on the cheek 
or in the oral cavity, patients with TN can sometimes be 
misdiagnosed as toothache, and unnecessary teeth operations 
or extractions can be performed. In our study we observed 
that 40.6% of the patients admitted to dentists previously 
and 26.3% had tooth extraction. Thomas et al.13 reported that 
previous dental procedures were carried out in 63.3% of the 
patients. Therefore it is also important for dental clinicians 
to diagnose TN  and make necessary managements for the 
patient.

Neuroimaging studies are generally performed in patients in 
order to exclude secondary causes such as tumors, multiple 
sclerosis or dental problems.3,4 Also, cranial MRI is important 
for evaluating trigeminal microvascular compressions.4 
However the length of the trigeminal nerve can sometimes 
make the imaging difficult.3 In a study 39.9 % of the patients 
had normal MRI findings.13 Different form this study we 
observed normal cranial MRI findings in higher number of 
patients (87.2% of patients with MRI).

In our study we observed that 45.1% of the patients had 
hypertension. The relationship between hypertension and 
TN is investigated previously but the data are controversial.14 
Although some studies suggested an increased risk of TN in 
patients with hypertension, other studies could not show a 
difference in prevalence of HT between patients with TN and 
general population.14,16

Several medical or surgical treatment options can preferred in 
patients in order to provide long term pain relief.1,17 Treatment 
options should be individualized for patients according to the 
benefits and side effects.17 Sodium channel blockers, either 
carbamazepine or oxcarbazepine, are the main drugs that are 
used for the treatment.15 Baclofen or antiepileptic drugs such 
as pregabalin, gabapentin and lamotrigine are other treatment 
options that can be preferred in patients.1,4,15 In a study from 
Korea carbamazepine alone, followed by carbamazepin plus 
anticonvulsants or antidepressants were the main treatment 
regimens preferred in patients.9 Although monotherapy 
is preferred in patients, approximately up to 1/3 of patients 
with TN require polytherapy.4,18 Similarly, we observed 
carbamazepine was the main drug used for treatment, 
followed by pregabalin and gabapentin, but the percentage 
of patients using polytherapy was found to be higher (40.6%) 
in our study. After initial treatment 73.2% of the patients 
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reported either total or partial relief in our study while 35.3% 
reported no change with medication. However Jainkittivong 
et al.6 observed that 89.4% of their patients had partial relief 
after initial therapy, while 8.5% reported no change.

Surgical treatments in patients include microvascular 
decomppression (MVD) and neuroablative therapies.17 For 
patients with arterial contact to trigeminal nerve MVD is 
considered as the best surgical method for a long period of pain 
relief.1,17 Percutaneous rhizotomy of the Gasserian Ganglion is 
another option for treatment.1 There are 3 types: which are 
radiofrequency thermal rhizotomy, chemical rhizotomy or 
mechanical rhizotomy.1 Percutaneous procedures are less 
invasive, but they can be associated with a risk of recurrence.1 
In our study patients all patients with rhizotomy had 
radiofrequency thermal rhizotomy.

The disease is characterized by recurrent attacks and 
remissions.4 Although many people can have pain-free 
periods for months, in some patients, it can get severe and 
less responsive despite an increase in interventions.4 In our 
study we found the median of pain free period as 6 months in 
patients with a follow up period. Ahmad et al.10 was observed 
the average of pain free period as 32.23 months.

In our study, one of the most important factors for the 
recurrence or aggravation of pain was discontinuation of 
medication or irregular use. In particular, many patients 
whose pain disappeared after treatment had stopped using 
their medication for this reason. Additionally, patients 
may discontinue medication use due to side effects or drug 
ineffectiveness. In a study, it was reported that 48% and 
40% of the patients discontinued their medications due to 
ineffectiveness or side effects, respectively.18 For this reason, 
we believe that it is important to provide appropriate and 
sufficient information to diagnosed patients about the disease, 
follow-up process, treatments and side effects.

Limitations
Retrospective design of the study is one of the limitations 
of this study. Also, patients from one center were included. 
Multicenter studies and data from multiple departments that 
can be encountered with TN are needed.

CONCLUSION
The impact of headaches and facial pains on the health 
system is great and continues to increase. TN can still be 
misdiagnosed or the diagnosis can be delayed by applying 
incorrect medications and treatment procedures. This causes 
serious effects on patients’ lives and decreases the quality 
of life through restrictions on daily and social activities. 
Therefore, an early accurate diagnosis and conducting more 
detailed studies on this subject are important for clinicians. 
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ABSTRACT
Aims: During the COVID-19 pandemic, kidney transplantations have decreased worldwide and in Turkiye. This study aimed 
to explore the expected increase in the number of patients on the cadaver waiting list and the factors influencing this outcome.
Methods: We analyzed data from kidney transplant candidates during the pandemic period, focusing on mortality rates, causes 
of death, and patient behavior, such as attendance to routine transplant polyclinic visits.
Results: Although an increase in the number of patients on the cadaver waiting list was expected, a decrease was reported in 
some centers. Mortality rates were higher in kidney transplant candidates due to COVID-19, but the highest death rate was 
still attributed to cardiovascular diseases. Additionally, the number of patients attending routine transplant polyclinic visits 
decreased due to fear of infection.
Conclusion: The expected increase in patients on the cadaver waiting list was not observed, likely due to higher mortality 
rates and decreased clinic visits during the pandemic. The dilemma of transplantation and infection during the pandemic is a 
challenging issue, requiring careful follow-up in experienced centers.
Keywords: Chronic kidney disease, COVID-19, transplantation

INTRODUCTION
The COVID-19 pandemic has caused health policies to change 
all over the world. Transplant centers, especially dialysis 
centers, had to develop local strategies against the pandemic. 
Logistical constraints hampered hospitalization, hemodialysis 
access, and care from these centers. Since hemodialysis 
support is provided to COVID-19 infected patients in specific 
centers, the weekly hemodialysis time of uninfected patients 
has decreased.1,2 Transplants have come to a standstill in many 
countries, including Turkiye, as the lack of COVID-19 testing, 
limited operating room conditions, and the lack of protective 
personnel equipment put the reliability of transplant 
operations at risk. Since the conditions for inclusion of 
hemodialysis patients who are under investigation for being 
placed on the waiting list have become more complex, the 
number of patients on the waiting list has gradually decreased 
in regions with a high COVID-19 burden.3 In the United 
States, official records revealed a 41% drop in the waiting list 
during the first months of the pandemic. In addition, there has 
been an increase in the waiting period for transplantation due 
to the fact that the patients on the waiting list were infected or 
have had COVID-19, and hospital beds and operating rooms 
were insufficient during the pandemic.4

A kidney transplant is the most effective treatment for patients 
with chronic kidney disease (CKD). Renal replacement 
therapies (RRT), such as hemodialysis and peritoneal dialysis, 
are vital for patients when transplantation is delayed or not 
possible. Adverse effects of COVID-19 on the morbidity and 
mortality of patients undergoing RRT have been observed in 
our country and worldwide. Many patients died during this 
period while waiting for organ transplantation due to limited 
access to dialysis treatment, insufficient dialysis time, delay in 
being placed on the waiting list, not being included in the list, 
and prolonged waiting time.

In this study, we aimed to determine how patients waiting 
on the cadaver list for organ transplantation were affected by 
COVID-19.

METHODS
The study protocol was approved by the Necmettin Erbakan 
University Non-drug and Non-medical Device Researches 
Ethics Committee (Date: 21.07.2023, Decision No: 2023/4463). 
All procedures were carried out in accordance with the ethical 
rules and the principles of the Declaration of Helsinki.
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This study included 398 patients registered in the organ 
transplant unit of Konya Necmettin Erbakan University 
Faculty of Medicine between March-2020 and June-2022. 
Information such as age, gender, duration of chronic kidney 
disease, waiting time on the list, blood group, comorbidities, 
cause of death, and date of death was accessed through the 
transplantation, dialysis, and monitoring systems (TDIS) 
system.

The clinical and laboratory evaluations of the patients on the 
waiting list during the pandemic period were retrospectively 
analyzed.

RESULTS
During the pandemic period, there were 398 patients (181 
women, 217 men) registered in the organ transplant unit of 
our hospital. While the number of patients who were new 
applicants for transplantation was 37, it was found that only 
28% of the patients who had previously registered on the 
waiting list came to their routine controls. In this period, 
it was observed that no kidney transplantation due to the 
decisions taken in our hospital and the fact that the hospital 
facilities were mostly used for patients with COVID-19. 

When the patients on our waiting list were examined 
retrospectively, we found that 50 (12%) of our patients died 
during the pandemic. 19 (38%) of our deceased patients were 
female and 31 (62%) were male, and the mean age of the 
patients was 57.58 (±21.17). Among the deceased patients, A 
Rh(+) blood group was the most common with 58%, while the 
most common comorbidities were hypertension at 94% and 
diabetes mellitus at 44%. 

 When we examined the causes of death of our patients, the 
most common cause was cardiovascular disease (CVD) at 
38%. While the second most common cause was pneumonia 
at 16%, we found that 6 (12%) patients died due to COVID-19. 
While the mean age of patients who deceased due to 
COVID-19 was 58.6, it was observed that the number of men 
and women was equal. The detailed demographic and clinical 
characteristics of the patients on the cadaver waiting list 
during the pandemic are presented in Table.

Table. Baseline characteristics of the study population

Category Data

Total number of patients 398 (181 female, 217 male)

New applicants for transplant 37

Percentage attending routine controls 28%

Total deaths 50 (12%)

Gender distribution of deceased 19 female (38%), 31 male (62%)

Mean age of deceased patients 57.58 (±21.17)

Most common blood group A Rh(+) 58%

Most common comorbidities Hypertension 94%, diabetes 
mellitus 44%

Causes of death

1. Cardiovascular disease 
(38%)

2. Pneumonia (16%)

3. COVID-19 (12%)

Mean age of patients who died from 
COVID-19 58.6

Gender distribution of COVID-19 deceased 6 female, 6 male

DISCUSSION
This study had several significant findings. First, we saw that 
the rate of patients who were on the waiting list during the 
pandemic period came to their routine controls, and the 
number of new registrations was low. Second, the mortality 
rate in hemodialysis patients on the waiting list during the 
pandemic period was 12%, with a higher proportion of men. 
Third, cardiovascular diseases were the most common cause 
of death among the patients on our waiting list, while the 
number of patients who died due to COVID-19 infection 
was six. Finally, the most common comorbid diseases seen in 
deceased patients were found to be hypertension and diabetes 
mellitus.

Chronic kidney disease is a growing public health problem 
worldwide, causing end-stage renal disease and cardiovascular 
complications.5 According to the CREDIT research conducted 
in Turkiye, CKD is a significant health problem in Turkiye and 
many countries. The relationships between CKD and various 
cardiovascular risk factors highlight that it is a significant 
public health problem and an essential determinant of overall 
morbidity and mortality.5 Even though new developments in 
dialysis treatments, morbidity, and mortality are higher in 
CKD compared to the average population in all age groups.6 
Although diabetes mellitus and hypertension are the most 
common causes in the etiology of end-stage renal disease in 
hemodialysis patients, the increased cardiovascular risk is 
thought to be related to these underlying diseases. However, 
CKD alone has been proven to increase the risk of CVD 
independently.7 More than half of the hemodialysis patients 
have CVD, and the risk of CVD-related death has increased 
20 times compared to the average population.8

During the pandemic, mortality rates among patients on 
organ transplant waiting lists increased significantly due to 
COVID-19. Large-scale studies conducted in the United States 
reported that COVID-19-related mortality was 11% among 
kidney transplant waiting list patients and 16% among active 
transplant recipients. Moreover, kidney transplant candidates 
who contracted COVID-19 had a significantly higher rate 
of hospitalization and mortality compared to transplant 
recipients.9

Additionally, the COVID-19 pandemic has led to a substantial 
decline in organ transplantation rates worldwide. Studies 
from the United States have demonstrated a marked decrease 
in kidney transplant procedures, with waiting list patients 
experiencing increased mortality while the number of 
transplants performed significantly declined. This trend is 
consistent with our findings, which indicate a reduction in 
transplant activity and a concurrent rise in mortality among 
patients awaiting transplantation during the pandemic 
period.10

Despite concerns regarding immunosuppression in transplant 
recipients, studies have shown that kidney transplant recipients 
had better outcomes in terms of COVID-19-related morbidity 
and mortality compared to patients on the waiting list. This 
discrepancy is attributed to the fact that waiting list patients 
undergo frequent hemodialysis sessions, which increase their 
exposure to healthcare settings and subsequently elevate their 
risk of acquiring infections, including COVID-19. In contrast, 
transplant recipients have reduced healthcare interactions, 
which may contribute to their relatively better prognosis 
during the pandemic.9
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The main reason for this decline is the multiple effects of 
the COVID-19 pandemic on the healthcare system. The 
disruptions in healthcare services due to the pandemic not only 
affected transplant rates but also contributed to an increased 
burden of cardiovascular disease in dialysis patients. Many 
factors have been held responsible for the pathogenesis of 
cardiovascular disease in dialysis patients. First of all, uremic 
toxins cause damage to myocardial and vascular functions 
by affecting the activities of leukocytes, endothelial cells, and 
platelets. Especially, uremic toxins such as p-cresol and indoxyl 
sulfate are responsible for chronic inflammation, hemostatic 
dysfunction, and vascular damage by reducing nitric oxide 
synthesis.11 In addition, more reactive oxygen radicals are 
formed in these patients than in healthy controls through 
activating thrombocytes, complement, and leukocytes 
during hemodialysis.12 Asymmetric dimethylarginine                                                                                          
(ADMA) and symmetric dimethyl arginine (SDMA), which 
are among profibrotic cytokines IL-6 and methyl arginines, 
which are indicators of atherosclerosis and endothelial 
dysfunction, were found to be high in patients with CKD.13,14 
The best-defined CVD risk factor in CKD is vascular 
calcifications. It involves transdifferentiating vascular smooth 
muscle cells into cells resembling bone progenitor cells 
rather than a simple calcium phosphate crystal deposition.15 
Vascular calcifications cause left ventricular hypertrophy 
by causing aortic calcifications, increasing CVD mortality 
by 181% and all-cause mortality by 73%.16 Apart from 
these risk factors, intradialytic weight changes cause left 
ventricular hypertrophy, and erythropoietin and lipoprotein 
carbamylation cause an increase in cardiovascular mortality 
in hemodialysis patients.16,17

Although attempts are made to reduce these cardiovascular 
risk factors with hemodialysis treatment, there is no 
complete recovery. Mortality due to CVD is very high in 
hemodialysis patients, even compared to healthy controls. 
Conversely, transplantation leads to the regression of uremic 
cardiomyopathy and reduces cardiovascular deaths. For this 
reason, it has been reported that the long-term mortality rate 
of transplant recipients is much lower compared to dialysis 
patients on the waiting list.18 Despite the increased mortality 
risk associated with COVID-19, cardiovascular diseases 
remained the leading cause of death among patients on the 
transplant waiting list and dialysis patients. Recent evidence 
suggests that while COVID-19 posed a significant short-
term mortality risk, cardiovascular complications continue 
to be the predominant long-term cause of mortality in this 
patient group.10 Long-term survival is higher in transplant 
patients because it reduces mortality and morbidity in the 
long term. Dialysis patients who are placed on the waiting 
list are selected quite well, and they are selected from patients 
who are younger, healthier, have a higher socioeconomic 
status, and have lower comorbid conditions than those not 
included in the list. Therefore, the survival rates of patients 
on the waiting list are better than all dialysis patients but 
lower than transplant recipients.19 In their study, Robert et 
al.20 found the long-term mortality rate per 100 patient-years 
to be 3.8 in transplant patients, 6.3 in waiting list patients, and 
16.1 among all dialysis patients. In addition, Schnuelle et al.21 
determined the annual incidences of death in the 3rd, 5th, and 
eighth years on the waiting list as 0.37-0.43-0.52, respectively, 
and showed that the death rates in the waiting list increased 
as the time lengthened. 

In the registry data published by the Turkish Society of 
Nephrology in 2020, it was reported that the number of patients 
who lost their lives after undergoing hemodialysis was 994. 
42.55% of these patients died of cardiovascular causes. The 
number of transplant patients who had COVID-19 and died 
for this reason is 50.21 In addition, according to the registry 
data published by the Turkish Society of Nephrology in 2022, 
2492 patients who received hemodialysis treatment died in 
2021, while 649 of them died due to COVID-19 (26.04%) and 
842 (33.79%) due to cardiovascular causes. The number of 
transplant patients who died due to COVID-19 infection in 
2021 was 141.22

According to the registry data published by the Turkish 
Society of Nephrology in 2021, 2499 kidney transplantations 
were performed in 2020. It is seen that the total number of 
transplants has decreased significantly compared to the 
number of 3858 transplants performed in the previous year. 
In addition, the rate of transplantation from a cadaver donor 
was reported to be 10% in this period. With the decrease of 
the effect of the pandemic in 2021, the number of transplants 
increased to 3375, but still could not reach the pre-pandemic 
numbers. In 2021, the transplant rate from a cadaver donor 
was 8.8%. The declining cadaveric transplantation rate, up 
to 10% last year, has further decreased.22 This rate indicated 
a serious decrease in cadaver transplant activity, which is 
already low and generally remains at the level of 18-25%.

The main reason for this decline is the multiple effects of the 
COVID-19 pandemic on the healthcare system. The pandemic 
has severely affected our patients waiting for cadavers 
registered in our center. Nevertheless, we found that the most 
common cause of death was cardiovascular causes, with 38%. 
The COVID-19-caused mortality rate of kidney recipient 
candidates who died during the pandemic was nearly two 
times higher than the healthy population. 

Limitations
This study was conducted on 398 patients registered in 
the organ transplant unit of Konya Necmettin Erbakan 
University Faculty of Medicine. Therefore, the results are 
limited to patients from this center, which makes it difficult to 
generalize the findings to the broader population of Turkiye 
or the world. Additionally, as the data from the pandemic 
period were collected retrospectively, there is a possibility of 
missing or inaccurate information. The data used in the study 
were obtained from the TDIS database, but potential data 
entry errors within the system may affect the results. Clinical 
evaluations were based solely on routine follow-ups, and 
sudden changes in patients’ conditions and how these changes 
were managed were not considered.

CONCLUSION
As a result, we found that the number of transplants decreased 
during the pandemic period and the patients on the waiting 
list for transplants did not come to their regular check-ups. 
Consistent with the literature, we observed that although 
mortality rates due to COVID-19 were high in this population, 
the highest mortality rate was still due to cardiac pathologies. 
For this reason, we think that suitable patients on the waiting 
list for cadaver transplantation should not be kept waiting 
for transplantation, and cardiac controls of patients who did 
not receive transplantation should be followed more closely 
during pandemic periods.
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ABSTRACT
Aims: This study aims to examine the clinical and sociodemographic characteristics of refugee children applying for the Special 
Needs Report for Children (SNRC) in Turkiye. The study seeks to comprehensively address the challenges encountered during 
these children’s health evaluations, particularly the impact of language barriers, and how these challenges affect diagnostic and 
treatment processes.
Methods: A retrospective evaluation was conducted on 251 refugee children who applied to the SNRC outpatient clinic at 
Ankara Etlik City Hospital between June 2023 and June 2024. Participants were analyzed in terms of age, gender, reasons for 
application, and the percentages they received in each section of the SNRC evaluation. Difficulties arising from language barriers 
during psychiatric assessments and the functionality of psychometric tests were also examined.
Results: The mean age of the 251 refugee children who applied for SNRC within one year was 88.92±56.65 months. The gender 
distribution revealed that 40.6% (n=102) were female and 59.3% (n=149) were male. The most common diagnosis was delayed 
developmental milestones (52.6%). Language barriers emerged as a fundamental issue during the assessment processes and were 
most frequently observed in the Afghan group (78.3%). In the application of psychometric tests, 30.3% of non-compliance was 
detected due to language barriers. The recommendation rate for follow-up in Child and Adolescent Psychiatry clinic was highest 
in the Afghan group (47.8%).
Conclusion: Language barriers represent a significant obstacle to refugee children’s access to healthcare services. Enhancing 
translation services and developing cultural adaptation programs are critically important in addressing this issue. This study 
provides an essential guide for understanding the needs of refugee children and improving healthcare services tailored to them.
Keywords: SNRC, child psychiatry, refugee, migrant, child, cognitive development

INTRODUCTION
Currently, wars, armed conflicts, disasters, and economic 
crises occurring worldwide have forced millions of people 
to migrate. Among the groups most affected by these forced 
migration movements are women and children.1 Children 
with refugee status face numerous challenges not only due 
to the trauma of being forcibly displaced from their home 
countries but also during the adaptation processes in their host 
countries.2 Refugee children and adolescents often face multiple 
barriers that hinder their adaptation to host communities. 
These barriers often include language difficulties, cultural 
incongruence, limited access to supportive social networks, the 
liminality of residency status, experiences of marginalization 
and discrimination, and implicit pressure to conform quickly 
to the expectations of the host community-often accompanied 
by a perceived obligation to “express gratitude”.3 Difficulties 
in accessing basic needs such as shelter, education, nutrition, 

and healthcare have profound short- and long-term effects on 
these children’s physical and mental health. While trying to 
cope with traumatic experiences such as war and violence, 
refugee children encounter psychosocial problems in their 
efforts to adapt to a new environment. Post-traumatic stress 
disorder, depression, anxiety disorders, and adjustment 
problems are among the most common psychiatric issues 
observed in refugee children.3,4 The healthy development of 
refugee children depends on the provision of comprehensive 
and sustainable support mechanisms. 

Due to its geopolitical position, Turkiye has experienced a 
significant influx of refugees over the past decade and has 
become one of the countries hosting the largest refugee 
population globally.5 A substantial proportion of the refugee 
population in Turkiye consists of children. This situation 
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necessitates the development of effective strategies within 
healthcare and education systems tailored to meet the needs 
of refugee children.

Disability is defined as partial or complete losses in an 
individual’s physical, mental, emotional, sensory, or social 
abilities caused by congenital or acquired diseases or accidents, 
which hinder their adaptation to the requirements of normal 
life.6 Physical, mental, or sensory disabilities can negatively 
impact an individual’s academic and social life, leading to 
various challenges.7 The World Health Organization (WHO) 
proposes a three-dimensional approach to the concept of 
special needs in terms of health: impairment, disability, 
and handicap.8 Impairment refers to abnormalities in 
physiological, psychological, or physical functions, while 
functional limitations resulting from these impairments are 
referred to as disability. When impairment and disability 
prevent an individual from fulfilling roles appropriate to 
their age, gender, and societal expectations, it is defined as a 
handicap. 

The assessment of refugee children within the healthcare 
system can become even more complex, particularly for 
children with special needs. Accurately identifying the needs of 
these children, whose physical and psychosocial development 
has been adversely affected, is crucial for providing effective 
support in social, academic, and healthcare domains. In this 
context, the “Special Needs Report for Children” (SNRC) 
system implemented in Turkiye emerges as a significant tool 
for identifying refugee children’s special needs and delivering 
appropriate services to address them. SNRC plays a critical 
role in identifying and documenting problems affecting 
children’s physical, mental, and emotional development. As 
a standardized and multidisciplinary assessment instrument, 
the SNRC facilitates the systematic collection of data on 
developmental, cognitive, and behavioral difficulties in diverse 
child populations. Its comprehensive structure allows for the 
identification of specific needs-particularly among vulnerable 
groups such as refugee children-that might otherwise go 
unrecognized in routine health or educational assessments. 
Accordingly, data obtained through SNRC reports can serve 
as a valuable foundation for the development of preventive 
mental health policies, informed budget planning, and 
the design of community-based, targeted intervention 
strategies.9 However, it is noteworthy that the processes 
involved in refugee children’s SNRC applications, as well as 
their clinical and sociodemographic characteristics, remain 
underexplored, and there is insufficient academic data on this 
subject. A study conducted in 2020 reported that 16.4% of the 
sample consisted of foreign nationals, with the most common 
reason for application being social rights, accounting for 
70.6% of cases.10 Comprehensive and reliable data regarding 
refugee children’s clinical and sociodemographic profiles 
are essential for addressing the challenges they face and for 
developing effective policies aimed at supporting them. In this 
regard, examining refugee children’s SNRC applications will 
contribute to the more effective organization of healthcare 
services and provide valuable insights to guide future research 
in this field.

This study aims to comprehensively analyze the clinical 
and sociodemographic characteristics of refugee children 
applying for the SNRC. The study will examine demographic 
characteristics such as age, gender, nationality, and family 

structure of refugee children, along with data concerning 
their mental and physical health status. Additionally, it will 
address the challenges faced by child and adolescent mental 
health specialists during SNRC evaluations, including 
language barriers and the functionality of the required 
psychometric tests. The findings obtained will contribute 
significantly to a better understanding of refugee children’s 
special needs, facilitating the development of necessary 
strategies for their integration into healthcare and education 
systems. Furthermore, this study aims to provide data that can 
guide policymakers and practitioners in supporting refugee 
children more effectively in the fields of health, education, and 
social services.

METHODS
Ethics
Ethical approval for this retrospective study was obtained 
from the Ankara Etlik City Hospital Scientific Researches 
Evaluation and Ethics Committee (Date: 06.11.2024, Decision 
No: AEŞH-BADEK-2024-726). All procedures were carried 
out in accordance with the ethical rules and the principles 
of the Declaration of Helsinki. As the study is retrospective, 
informed consent was not obtained, and personal information 
of individuals was protected during data recording.

Sample
In this study, data from refugee and asylum-seeking children 
and adolescents who applied to the SNRC outpatient clinic 
at Ankara Etlik City Hospital between June 2023 and June 
2024 were retrospectively evaluated. The inclusion criteria for 
this study were: being between the ages of 0 and 18, having 
undergone evaluation at the SNRC outpatient clinic, and 
being a refugee or asylum seeker with a temporary Turkish 
citizenship identification number. The exclusion criteria 
included being a Turkish citizen and having incomplete 
patient data. Based on these criteria, a total of 251 children 
and adolescents were included in the study, consisting of 102 
females (40.6%) and 149 males (59.3%), with a mean age of 
88.92 months (SD=56.65; median=77; range=2-213 months). 
The flowchart representing the study registration protocol is 
shown in Figure.

Figure. Flowchart of the study-inclusion process of refugee children and 
adolescents applying to SNRC between June 2023 and June 2024
SNRC: Special Needs Report for Children
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Procedure
The disability rates of the cases were determined based on 
the “regulation on the special needs assessment for children,” 
published in the Official Gazette No. 30692 on February 
20, 2019. All cases applying to the SNRC health board 
committee at our hospital were comprehensively evaluated 
by a team consisting of specialists in ophthalmology, 
otorhinolaryngology, orthopedics, pediatric neurology, and 
child and adolescent psychiatry.

Psychiatric assessments were conducted by child and 
adolescent psychiatry specialists using interviews based on 
DSM diagnostic criteria as part of routine clinical assessment 
procedures. Following the assessment, standardized 
intelligence tests were administered to determine individuals’ 
intellectual levels. The Wechsler Intelligence Scale for Children-
Revised (WISC-R) and the Stanford-Binet Intelligence                                                                                                              
Test were used to measure intelligence levels in children older 
than six years. For children under six years of age, the Ankara 
Developmental Screening Inventory (ADSI) was utilized to 
evaluate developmental levels.

In this study, data were collected on the reasons for SNRC 
applications, age, gender, and the countries from which 
children arrived as refugees, as well as on their diagnosed 
mental or physical conditions. Additionally, limitations arising 
during interviews, such as language barriers, difficulties in 
accessing interpreters, shortcomings in history-taking and 
examination processes conducted through interpreters, and 
the inability to address sensitive topics for ethical reasons 
in the presence of interpreters, were recorded. Language 
barriers were identified based on clinicians’ observations of 
communication difficulties during psychiatric assessments, 
including limited language proficiency in either the child or 
caregiver, along with the  availability of interpreters when 
needed.

Furthermore, diagnostic tools used, results of psychometric 
assessments, and the children’s special needs percentages 
were documented. The existence of psychiatric follow-up for 
children was also considered as a variable in the study. The 
limitations caused by language barriers and their effects on 
the functionality of psychometric tests were analyzed in 
detail.

Data Collection Tools
Wechsler Intelligence Scale for Children-Revised 
(WISC-R): The Wechsler Intelligence Scale for Children 
(WISC)11 was revised in 1974 and renamed the WISC-R, 
becoming a widely used intelligence assessment tool for 
children aged 6 to 16 years. The scale was adapted into 
Turkish by Savaşır and Şahin in 1995.12 The WISC-R consists 
of 10 core subtests and 2 supplemental subtests, categorized 
into Verbal and Performance subtests. The Verbal subtests 
include information, similarities, arithmetic, comprehension, 
vocabulary, and digit span, while the performance subtests 
include picture completion, picture arrangement, block 
design, object assembly, coding, and mazes. The scale provides 
scores for Verbal IQ, Performance IQ, and Full-Scale IQ, along 
with standardized scores for each subtest.

Stanford-Binet intelligence test: In this study, the Fourth 
Edition of the Stanford-Binet intelligence test (SB-IV) 
was used to assess cognitive performance.13 Designed for 
individuals aged 2 to 23 years, the SB-IV is an individually 

administered intelligence test structured around four 
primary factors; verbal reasoning, abstract/visual reasoning, 
quantitative reasoning, and short-term memory. The test was 
administered in one-on-one sessions, scored according to 
standardized guidelines, and intelligence quotient (IQ) scores 
were calculated. Additionally, the weighted scores of the four 
main factors were analyzed to create cognitive profiles.

Ankara Developmental Screening Inventory (ADSI): The 
ADSI inventory is used to evaluate the developmental aspects 
of children aged 0-6 years. Its validity and reliability have 
been established in Turkiye.14 The inventory assesses and 
scores the following domains; speech development, cognitive 
skills, fine motor development, gross motor development, 
social development, self-care skills.

Turkish Early Language Development Test (TELDT): Language 
development in children aged 8-36 months was assessed using 
the TELDT.15 TELDT is a parent-report instrument designed 
to evaluate both receptive and expressive language skills. The 
test was adapted into Turkish based on the MacArthur-Bates 
communicative development inventories (CDI).

Turkish Preschool Language Scale (TPLS): For children 
aged 2-7 years, language development was assessed using the 
TPLS.16 TPLS is a standardized assessment tool administered 
individually by a trained professional, measuring both 
receptive and expressive language abilities in a structured 
setting. The scale provides information on both the content 
and form of language use.

Statistical Analysis
Data were recorded into a database and analyzed using SPSS 
26.0 software (SPSS Inc., Chicago, IL, USA). Descriptive 
statistics were used to summarize the data. The chi-square 
test was applied for comparisons between nominal variables, 
with Yates’ correction and the Fisher’s exact test used when 
necessary. For comparisons of numerical data between 
independent groups, the Kruskal-Wallis test was employed. A 
p-value of <0.05 was considered statistically significant, and 
all comparisons were conducted as two-tailed analyses.

RESULTS
There was no statistically significant difference between the 
groups regarding gender distribution (p=0.612) or mean age 
(p=0.823). Males were predominant in all groups, with the 
highest proportion in the Afghan group (69.6%). Diagnoses by 
the child and adolescent psychiatry (CAP) department were 
made in 72.9% of cases, with delayed developmental milestones 
being the most common diagnosis (52.6%). The Syrian group 
had the highest proportion of children reported as having 
no special needs (34.7%). Additionally, 70.5% of cases had 
non-psychiatric diagnoses, with the Afghan group showing 
the highest rate (82.6%). The demographic characteristics of 
the patients included in the study and the percentages they 
received in the SNRC evaluation are presented in Table 1.

In the cognitive domain, the “no special needs” rates were 
highest in the Syrian (47.6%) and Iraqi (50.5%) groups, 
while the Afghan group had a higher “Special Condition 
Requirement Exists (SCRE)” rate (26.1%). In the psychiatric 
domain, the “no special needs” rates were consistently high 
across all groups (88.7%-91.3%), peaking in the Afghan group 
(91.3%). In the speech and language domain, the Syrian group 
had the highest “no special needs” rate (94.4%), while it was 
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lower in the ‘other countries’ group (71.4%). The Afghan 
group showed elevated “Special Needs Exist (SNE)” and 
“SCRE” rates in the physical medicine and rehabilitation 
(PMR) domain (21.7% and 17.4%, respectively). Across other 
specialties, including neurology, genetics, and metabolism, 
“no special needs” rates were generally high, but the Afghan 
group displayed higher “SCRE” rates. The rates obtained from 
other specialties by country are presented in Table 2.

Language barriers were a prominent difficulty during CAP 
interviews, affecting 65.3% of all patients and as many as 
78.3% within the Afghan group. A significant difference 
regarding the language barrier was also identified between 
the preschool and school-age groups. In the 0-6 age group, 
the rate at which the interview was negatively affected due 
to the language barrier was found to be 73.7% (n=84/114), 
whereas this rate was 58.4% (n=80/137) among children older 
than 6 years (p=0.011; χ2=6.423). Psychometric tests were 
functionally administered in only 15.9% of patients, while 
24.7% could not be adapted due to language barriers, with the 
Afghan group having the highest rate of inability to request 

tests (47.8%). The highest CAP follow-up recommendation 
rate was in the Afghan group (47.8%), yet the active follow-
up rate was lowest in this group (4.3%). The most frequently 
used psychometric tests were the ADSI and WISC-R. The 
difficulties encountered during psychiatric evaluations and 
follow-up details by country are presented in Table 3.

DISCUSSION
This study comprehensively examined the demographic 
characteristics of refugee and asylum-seeking children 
applying for the SNRC, the percentages they received in 
psychiatric and non-psychiatric specialties, and the challenges 
encountered during CAP evaluations. The findings revealed 
that a significant proportion of refugee children received 
ratings in both psychiatric and non-psychiatric domains, with 
these percentages showing statistically significant differences 
between groups. It was determined that more than half of the 
CAP interviews faced difficulties, with the primary source 
of these challenges being language barriers. Furthermore, 
language barriers and interview-related difficulties varied 

Table 1. Demographic characteristics of foreign nationals who applied to the health board for SNRC and classification of their rates according to their 
countries

Syria (n=124) Iraq (n=97) Afghanistan (n=23) Other countries (n=7) χ2 p

Sex, n (%)

   Female 52 (41.9) 39 (40.2) 7 (30.4) 4 (57.1) 1.892 0.612

   Male 72 (58.1) 58 (59.8) 16 (69.6) 3 (42.9)

Age (months)a 87.98±56.46 92.18±57.23 83.74±57.77 77.43±57.51 KW 0.91 0.823

Diagnosis from the CAP department, n (%)

   Delayed developmental milestones 65 (52.4) 48 (49.5) 16 (69.6) 3 (42.9)

   Language-speech disorders 3 (2.4) 9 (9.3) 2 (8.7) 2 (28.6)

   Autism spectrum disorder 8 (6.5) 6 (6.2) - 1 (14.3) 26.105 0.010

   Specific learning disorder 5 (4.0) 13 (13.4) 2 (8.7) -

   No diagnosis 43 (34.7) 21 (21.6) 3 (13.0) 1 (14.3)

Requirement ratio from the CAP department, n (%)

   No special needs 43 (34.7) 22 (22.7) 3 (13.0) 1 (14.3)

   SNE 19 (15.3) 28 (28.9) 6 (26.1) 2 (28.6)

   Mild SNE 15 (12.1) 6 (6.2) 4 (17.4) 4 (14.3) 44.990 0.002

   Moderate SNE 18 (14.5) 15 (15.5) 1 (4.3) 1 (14.3)

   Severe SNE - 1 (1.0) 1 (4.3) -

   Very severe SNE 1 (0.8) - - -

   SSNE - - 2 (8.7) 1 (14.3)

   SCRE 28 (22.6) 25 (25.8) 6 (26.1) 1 (14.3)

Diagnosis from other departments, n (%)

   Present 95 (76.6) 59 (60.8) 19 (82.6) 4 (57.1) 8.734 0.027

   Absent 29 (23.4) 38 (39.2) 4 (17.4) 3 (42.9)

Requirement ratio from other departments, n (%)

   No special needs 29 (23.4) 38 (39.2) 4 (17.4) 3 (42.9)

   SNE 12 (9.7) 5 (5.2) 3 (13.0) -

   Mild SNE 1 (0.8) - - - 21.747 0.229

   Moderate SNE 2 (1.6)  1 (1.0) - -

   Severe SNE 1 (0.8) 1 (1.0) - 1 (14.3)

   SSNE 9 (7.3) 3 (3.1) 1 (4.3) -

   SCRE 70 (56.5) 49 (50.5) 15 (65.2) 3 (42.9)
a: Mean±standard deviation, SNRC: Special Needs Report for Children, CAP: Child and adolescent psychiatry, SNE: Special Needs Exist, SSNE: Significant Special Needs Exist, SCRE: Special Condition 
Needs Exist
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Table 2. Classification of the rates of psychiatry and non-psychiatry departments received by foreign nationals who applied to the health board for the 
SNRC according to their countries

Syria (n=124) Iraq (n=97) Afghanistan (n=23) Other countries (n=7)

Cognitive domain, n (%)

   No special needs 59 (47.6) 49 (50.5) 7 (30.4) 3 (42.9)

   SNE 11 (8.9) 8 (8.2) 4 (17.4) 2 (28.6)

   Mild SNE 14 (11.3) 6 (6.2) 4 (17.4) 1 (14.3)

   Moderate SNE 18 (14.5) 15 (15.5) 1 (4.3) 1 (14.3)

   Severe SNE - 1 (1.0) 1 (4.3) -

   Very severe SNE 1 (0.8) - - -

   SCRE 21 (16.9) 18 (18.6) 6 (26.1) -

CAP domain, n (%)

   No special needs 110 (88.7) 77 (79.4) 21 (91.3) 6 (85.7)

   SNE 5 (4.0) 12 (12.4) 2 (8.7) -

   Mild SNE 1 (0.8) - - -

   SSNE - 1 (1.0) - -

   SCRE 8 (6.5) 7 (7.2) - 1 (14.3)

Language-speech domain, n (%)

   No special needs 117 (94.4) 84 (86.6) 20 (87.0) 5 (71.4)

   SNE 6 (4.8) 12 (12.4) 1 (4.3) 1 (14.3)

   SSNE 1 (0.8) 1 (1.0) 2 (8.7) 1 (14.3)

PTR domain, n (%)

   No special needs 75 (60.5) 63 (64.9) 11 (47.8) 6 (85.7)

   SNE 12 (9.7) 8 (8.2) 5 (21.7) -

   Mild SNE 2 (1.6) 2 (2.1) 1 (4.3) -

   Moderate SNE 4 (3.2) 4 (4.1) - -

   Severe SNE 4 (3.2) 2 (2.1) 1 (4.3) 1 (14.3)

   SCRE 27 (21.8) 18 (18.6) 5 (21.7) -

Neurology domain, n (%)

   No special needs 114 (91.9) 86 (88.7) 18 (78.3) 7 (100)

   SNE 1 (0.8) - - -

   Moderate SNE - 1 (1.0) - -

   SCRE 9 (7.3) 10 (10.3) 5 (21.7) -

Genetic domain, n (%)

   No special needs 105 (84.7) 88 (90.7) 20 (87.0) 6 (85.7)

   SSNE 1 (0.8) - - -

   SCRE 18 (14.5) 9 (9.3) 3 (13.0) 1 (14.3)

Metabolism domain, n (%)

   No special needs 118 (95.2) 95 (97.9) 21 (91.3) 7 (100)

   SSNE 2 (1.6) 1 (1.0) - -

   SCRE 4 (3.2) 1 (1.0) 2 (8.7) -

Eye diseases domain, n (%)

   No special needs 109 (87.9) 91 (93.8) 19 (82.6) 7 (100)

   SNE 1 (0.8) - - -

   Mild SNE - 1 (1.0) - -

   SSNE 8 (6.5) 1 (1.0) 4 (17.4) -

    SCRE 6 (4.8) 4 (4.1) - -
SNRC: Special Needs Report for Children, SNE: Special Needs Exist, SSNE: Significant Special Needs Exist, SCRE: Special Condition Needs Exist, CAP: Child and adolescent psychiatry, PTR: Physical 
therapy and rehabilitation, ENT: Ear nose and throat

significantly across refugee groups. These findings shed light 
on the key challenges encountered during health assessments 
of refugee children and highlight the distribution of these 
challenges across different refugee groups.

When examining the diagnostic distribution of refugee 
patients applying for the SNRC, the most common diagnosis 
was identified as “delayed developmental milestones” (52.6%). 
Similarly, in a study by Kayhan and Öztürk10 that analyzed 307 
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SNRC applications, 52.7% of patients were reported to have 
been diagnosed with “delayed developmental milestones,” 
making it the most frequently observed diagnosis. Other 
studies investigating the diagnoses of SNRC patients have also 
shown that “delayed developmental milestones” and cognitive 
difficulties are among the most common findings.17-19 In this 
study, when analyzing the distribution of cognitive diagnoses 
given to refugee children through SNRC reports, the most 
common diagnosis was found to be “Special Condition Needs 
Exists (SCNE)” at a rate of 17.9%. In contrast, other SNRC 
studies have reported “Special Needs Exist (SNE)” as the most 
frequently assigned diagnosis in the cognitive domain.10,17-19 
A review of the literature indicates that among children with 
intellectual disabilities, 75% are classified as mild, 10% as 
moderate, and 5% as severe.20 Several factors may explain why 
“SCNE” is the most frequently observed cognitive diagnosis 
among refugee children in SNRC evaluations. First, children 
with mild intellectual disabilities may not be recognized by 
their families or teachers, leading to lower referral rates to 
healthcare services. Second, language barriers might cause 
clinicians to overlook or misinterpret cognitive difficulties 
during evaluations. Lastly, the inability to administer 
psychometric tests required for cognitive assessments due to 
language barriers is another potential contributing factor.

In this study, 65.3% of the cases experienced difficulties during 
psychiatric interviews due to language barriers. The reasons 
behind the significant impact of language barriers on the 

evaluation and treatment processes of refugee children have 
been widely discussed in the literature. Language barriers not 
only hinder communication between healthcare professionals 
and families but also impede the proper assessment of 
children.21 This issue creates substantial challenges in 
psychiatric evaluations, where effective communication is 
critical for obtaining accurate history and administering 
psychometric tests. In this study, 24.7% of the patients could 
not adapt to the required tests due to language barriers, while 
in 30.3% of the cases, clinicians could not request psychometric 
evaluations for the same reason. Similar findings have been 
reported in the literature, demonstrating that language 
barriers negatively affect diagnostic and treatment processes 
in migrant children.22 For instance, Fazel et al.23 highlighted 
that language barriers significantly restrict migrant families’ 
access to mental health services for their children, leading to 
delays in diagnosis. Likewise, Jefee-Bahloul et al.24 emphasized 
that refugee children often fail to benefit adequately from 
appropriate assessment and intervention processes due to 
language difficulties.

In the Afghan group, the high prevalence of language barrier-
related issues (78.3%) and the interview difficulty rate reaching 
82.6% are particularly noteworthy. Furthermore, the inability 
to administer psychometric tests due to language barriers 
was significantly more pronounced in this group (47.8%). 
Additionally, the higher rate of recommendation for follow-
up in child and adolescent psychiatry clinic (CAP) (47.8%) 

Table 3. Difficulties experienced during psychiatric evaluation and follow-up information of foreign national patients applying to the health board for 
SNRC

Syria (n=124) Iraq (n=97) Afghanistan (n=23) Other countries (n=7) χ2 p

Necessity of psychometric tests for diagnosis, n (%)

   Not necessary 75 (60.5) 57 (58.8) 16 (69.6) 2 (28.6) 3.642 0.295

   Necessary 49 (39.5) 40 (41.2) 7 (30.4) 5 (71.4)

Psychometric tests used, n (%)

   ADSI 29 (58.0) 15 (37.5) 2 (28.6) 3 (60.0)

   WISCR 18 (36.0) 21 (52.5) 5 (71.4) 2 (40.0)

   LD battery - 1 (2.5) - - 11.320 0.620

   Stanford Binet 1 (2.0) 1 (2.5) - -

   TELDT-TSALDT 2 (4.0) 2 (5.0) - -

Use of psychometric test, n (%)

   Requested and administered correctly 13 (10.5) 23 (23.7) 3 (13.0) 1 (14.3)

   Requested but not complied 36 (29.0) 17 (17.5) 5 (21.7) 4 (57.1) 17.361 0.027

   Not requested due to language barrier 40 (32.3) 24 (24.7) 11 (47.8) 1 (14.3)

   Not needed 35 (28.2) 33 (34.0) 4 (17.4) 1 (14.3)

Language barrier, n (%)

   No 31 (25.0) 49 (50.5) 5 (21.7) 2 (28.6) 17.229 < 0.001

   Yes 93 (75.0) 48 (49.5) 18 (78.3) 5 (71.4)

Recommendation for CAP follow-up, n (%)

   No 79 (63.7) 64 (66.0) 12 (52.2) 2 (28.6) 4.907 0.176

   Yes 45 (36.3) 33 (34.0) 11 (47.8) 5 (71.4)

CAP follow-up, n (%)

   No 117 (94.4) 83 (85.6) 22 (95.7) 6 (85.7) 5.881 0.089

   Yes 7 (5.6) 14 (14.4) 1 (4.3) 1 (14.3)
SNRC: Special Needs Report for Children, ADSI: Ankara Developmental Screening Inventory, WISC-R: Wechsler Intelligence Scale for Children-Revised, LD: Learning disability, TELDT-TSALDT: Turkish 
Early Language Development Test-Turkish School-Age Language Development Test, CAP: Child and adolescent psychiatry



109

Kaşak et al. Refugee children and special needs reports for children

suggests that Afghan children require more extensive support 
compared to other groups. The more frequent occurrence of 
language barriers in the Afghan group compared to other 
groups may stem from their distinct cultural and linguistic 
characteristics. Afghan families are likely to have less exposure 
to the official language of Turkiye, Turkish, compared to 
families from neighboring countries. This limited exposure 
may explain the higher prevalence of communication 
difficulties. Moreover, the lower socioeconomic status and 
educational level of Afghan families may further restrict 
their access to healthcare services. The high prevalence of 
language barriers observed in the Syrian and Iraqi groups 
also suggests that these children may experience insufficient 
integration into education and social systems. The challenges 
refugee children face in language acquisition significantly 
impact their educational experiences and access to healthcare 
services. 

The literature frequently highlights the difficulties refugee 
children encounter in learning the host country’s language 
and the adverse effects on healthcare access.25 Similarly, 
studies conducted in Turkiye have shown that language 
barriers negatively affect refugee children’s access to 
healthcare services, leading to delays in diagnosis and 
treatment processes.26 Additionally, language barriers are 
recognized as one of the primary obstacles to healthcare 
access for refugee children, with communication difficulties 
potentially resulting in misdiagnoses.27 UNICEF’s 2022 
report highlights that language barriers and limited access 
to support programs such as Turkish language courses, 
accelerated learning programs (ALP), and Conditional 
Cash Transfer for Education (CCTE) continue to hinder 
educational equity for refugee children in Turkiye. These 
barriers disproportionately affect multilingual children with 
special needs, particularly those from underrepresented 
linguistic groups such as Pashto- and Arabic-speaking 
communities, who may have limited access to these services. 
This intersection of linguistic and developmental vulnerability 
reflects a form of double disadvantage that requires integrated, 
equity-oriented responses within both education and health 
systems. As highlighted in the UNICEF 2022 report, ensuring 
equitable access to education for refugee children requires a 
multisectoral approach that addresses both structural and 
psychosocial barriers, with particular attention to language 
support and inclusion.27

These findings indicate that the challenges refugee children face 
in language acquisition can have far-reaching consequences 
not only at an individual level but also at a societal level.

Although the importance of using interpreters in interviews 
with refugees is frequently emphasized in the literature, 
the effectiveness of interpreter-assisted interviews remains 
limited.28 This limitation arises particularly from the 
challenges of directly communicating with children and 
interpreters’ lack of familiarity with psychiatric assessment 
criteria, which can reduce the functionality of certain 
psychometric assessment tools (e.g., WISC-R, Stanford-Binet, 
ADSI). The high rates of inability to administer psychometric 
tests observed in our study further support this observation. 
The language dependency of tools commonly used in 
psychiatric evaluations exacerbates the negative impact of 
language barriers on diagnostic processes. As a result, the 
reduced functionality of psychometric assessments may limit 

the effectiveness of healthcare services and create gaps in the 
diagnostic process.

Limitations
This study has certain limitations. Firstly, the fact that the 
study was conducted in a single center and designed based 
solely on a clinical sample may limit the generalizability of 
the findings. Secondly, given that this research was conducted 
through a retrospective file review, it should be acknowledged 
that some results may not have been fully reflected due to 
missing or incomplete data. Nevertheless, this study, which 
focuses on refugee cases applying to the SNRC health board, 
provides valuable insights that can guide approaches in child 
psychiatry practice for this specific group. Additionally, it is 
expected to contribute to the more effective planning and 
organization of healthcare services for refugee children.

CONCLUSION
To the best of our knowledge, there are no previous studies 
in the literature specifically focusing on SNRC applications 
of refugee children. This study represents the first descriptive 
research addressing this topic. The findings highlight that 
language barriers are one of the most significant obstacles in 
the assessment and follow-up processes of refugee children. 
Language barriers pose serious limitations not only in 
establishing accurate diagnoses but also in planning effective 
treatment processes. These results emphasize the importance 
of developing policies aimed at providing language support 
for refugee children within healthcare services. Specifically, 
expanding translation services, enhancing cultural 
adaptation programs, and training healthcare professionals 
in this field are essential steps toward overcoming this issue. 
These findings also highlight that language barriers are not 
just a matter of communication but reflect deeper structural 
inequalities in access to health care. For refugee children 
with special needs, such barriers may contribute to delays 
in diagnosis, inadequate follow-up and overall disparities 
in mental health outcomes. Addressing these challenges is 
essential not only for improving clinical outcomes but also for 
promoting health equity and ensuring the fair and effective 
inclusion of refugee children in health care systems.
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ABSTRACT
Aims: This study aimed to investigate the effects of phantom shocks on anxiety levels, coping skills, and sleep quality in patients 
with implantable cardioverter defibrillators (ICDs). Specifically, it examined the relationship between phantom shocks and these 
psychological variables by comparing ICD recipients who had experienced phantom shocks with those who had not.
Methods: This observational study included 66 patients with ICDs, divided into two groups: those who had experienced 
phantom shocks (PS+) and those who had not (PS-). An additional control group of 66 participants without heart failure or 
ICD implantation was also included. Participants completed the Beck Depression Inventory, the State-Trait Anxiety Inventory, 
Pittsburgh Sleep Quality Index, and Florida Shock Anxiety Scale. Data were analyzed using SPSS software to compare 
psychological outcomes across the groups.
Results: Patients in the PS+ group demonstrated significantly poorer sleep quality, higher levels of general anxiety, and greater 
ICD-related anxiety compared to the PS- group. Furthermore, the PS+ group had a significantly higher prevalence of prior 
psychiatric diagnoses, including anxiety and depression, compared to both the PS- and control groups. The control group 
reported the best sleep quality and the lowest anxiety levels overall.
Conclusion: Phantom shocks are associated with impaired sleep quality, elevated anxiety, and increased ICD-related distress in 
patients with ICDs. These findings underscore the psychological burden faced by ICD recipients, particularly those experiencing 
phantom shocks. A multidisciplinary approach addressing both physical and psychological aspects is crucial for enhancing the 
overall well-being of these patients.
Keywords: Phantom shocks, ICD, anxiety, sleep quality, psychological distress

INTRODUCTION
An implantable cardioverter defibrillator (ICD) is an 
internal electronic device designed to detect and correct life-
threatening arrhythmias. When used in conjunction with 
cardiac resynchronization therapy defibrillators for patients 
with heart failure, ICDs are shown to significantly reduce the 
risk of sudden cardiac death compared to anti-arrhythmic 
drug treatments. However, some ICD patients experience 
psychological distress due to concerns about receiving electric 
shocks or intense pain. A recent systematic review revealed that 
5-41% of patients with ICDs reported depressive symptoms, 
while 8-63% reported experiencing anxiety. Depressive 
symptoms, in particular, are a significant psychological 
challenge for these patients, with studies indicating that 11-
28% of them suffer from major depressive disorder, often 
with severe progression. Furthermore, depressive symptoms 
have been associated with a range of negative outcomes, such 
as poor medication adherence, arrhythmic events, phantom 
shocks, rehospitalization, and increased mortality. Some 
earlier research suggested that younger age, being female, 
lacking social support (e.g., living alone), having poor physical 

health (such as heart failure), and experiencing electric shock 
events may increase the likelihood of developing depressive 
symptoms. Despite these findings, the precise personal factors 
contributing to depressive symptoms remain insufficiently 
defined, although anxiety-related factors have been more 
clearly identified.1,2

Sleep disturbances have been a topic of research in ICD 
recipients, with varying reports from patients who have 
received these devices. In a study involving a mixed group 
of 105 pacemaker and ICD recipients, 44% of participants 
reported poor sleep quality. Quality of life (QoL) is often 
defined in part by symptoms like sleep issues and disturbances. 
One study examining QoL in patients with life-threatening 
arrhythmias found that ICD recipients experienced more 
sleep disturbances compared to a control group of cardiac 
patients.3,4 Despite advancements in ICD technology, 
complications continue to occur frequently. One of the lesser-
known complications is phantom shock, first described by 
Kowey et al.5 in 1992. They reported a patient who experienced 
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the sensation of a shock without an actual discharge from the 
ICD. The incidence of phantom shocks in ICD recipients is 
still not well understood, and the risk factors associated 
with its occurrence remain unclear.6 Research indicates that 
psychological factors may play a crucial role in the occurrence 
of phantom shocks.7 A study by Prudente et al.8 found that 
patients experiencing phantom shocks exhibited higher 
levels of anxiety and depression compared to those without 
such experiences. Specifically, the phantom shock group 
had significantly greater depression (p=0.011) and anxiety 
(p=0.010) scores. These findings suggest that mental health 
conditions could contribute to the manifestation of phantom 
shocks, highlighting the importance of comprehensive 
psychological assessment and support for ICD recipients. In 
our study, we sought to determine the relationship between 
phantom shocks and ICD-receiver patients’ well-being, life 
quality and depression and anxiety measures.

METHODS
Ethics
This study was conducted in accordance with the principles 
of the Declaration of Helsinki. All participants were expected 
to give signed informed consent. The study was carried out 
with the permission of the Samsun University Clinical 
Researches Ethics Committee (Date: 12.07.2023, Decision No: 
2023/13/16).

Patient Enrollment
Patients who applied to Samsun Training and Research 
Hospital Cardiology Polyclinic between June and November 
2023 for routine ICD interrogation were evaluated by a 
psychiatrist after device interrogation was made and received 
scales/inventories that we will mention in following parts of 
this manuscript. After that patients were grouped into two; 
individuals who experienced phantom shocks (group PS+) and 
those who did not (group PS-). The control group consisted of 
patients among the population admitted to Samsun Training 
and Research Hospital Psychiatry Polyclinic for routine 
health examinations for different causes, job applications, 
university registrations without prior diagnosis for heart 
failure and without history of ICD implantation or aborted 
sudden cardiac death. 

Criteria for Excluding Participants from the Research 
Presence of a neurological disease that may cause serious 
disability (epilepsy, cerebrovascular disease), being under 
psychotropic drug treatment, mental retardation, psychotic 
disorder, being diagnosed with a bipolar disorder, being in 
pregnancy and breastfeeding, autism spectrum disorder, 
presence of organic brain damage, smoking, alcohol and 
substance use disorder were determined as exclusion criteria. 
Additionally, patients whose left ventricle ejection fraction 
was ≥35, who experienced an acute stressful life event or 
surgery or hospitalization due to acute illness in last six 
months, whose functionality was New York Heart Association 
(NYHA) class IV, who were younger than 18 or older than 70 
years also excluded from enrollment.

The power analysis was conducted using the G*power v3.1.9.6 
program. With a confidence level of 95% (1-α), a test power of 
98% (1-β), and an effect size (f) of 0.8, the minimum number 
of patients to be included in the study is determined to be 

20 in each group, totaling 60 patients. After the evaluation, 
consecutive twenty-two patients were enrolled in each group 
(66 patients in total). Age-sex matched control group patients 
were enrolled from a group of volunteers who were admitted 
to the hospital for routine health examinations for different 
causes, job applications, university registrations, and so on. 
The same exclusion criteria were applied to this group, and 
volunteers who were presumed to have created significant 
differences between the control and patient groups in terms 
of marital status, education degree, and economic level were 
excluded.

Data Collection Tools
Sociodemographic information form: The sociodemographic 
information form prepared by the researcher contains items 
that will be used to determine the personal information of the 
participants and some other specified variables. Participants 
were asked not to give their names and to use pseudonyms.

Structured clinical study form for DSM-V Axis 1 disorders 
(SCID-1): SCID-1 is a semi-structured clinical interview 
scale developed to make basic axis 1 diagnoses.9 Turkish 
adaptation and reliability studies were carried out by Elbir 
and colleagues.10

Beck Depression Inventory: Depressive symptoms were 
assessed using the Beck Depression Inventory, Version II 
(BDI-II), a widely recognized tool developed by Beck, Steer, 
and Brown in 1996, and later validated by Kojima et al.11 
in 2002. The BDI-II focuses on evaluating the severity of 
depressive symptoms, rather than diagnosing a clinical 
depressive episode. It consists of 21 self-reported items, with 
responses rated on a four-point Likert Scale, ranging from 0 
to 3. The total score ranges from 0 to 63, with the following 
classifications: 0-13 indicating minimal depressive symptoms, 
14-19 mild, 20-28 moderate, and 29-63 severe. A score above 
14 is considered indicative of depressive symptoms. The 
reliability and validity of the BDI-II have been well-established 
in prior research, with Cronbach’s alpha ranging between 0.92 
and 0.93, confirming its strong internal consistency.

State-Trait Anxiety Inventory: The “state” component of the 
State-Trait Anxiety Inventory (STAI) includes 20 statements, 
with participants rating how they feel about each on a 4-point 
scale. Higher scores indicate higher levels of anxiety. This scale 
is highly sensitive to variations in transient anxiety and has 
been extensively used in research involving cardiovascular 
and ICD patients. The internal consistency of the scale, 
as measured by Cronbach’s alpha, is 0.95, demonstrating 
exceptional reliability.12

The Pittsburgh Sleep Quality Index: The Pittsburgh Sleep 
Quality Index (PSQI) measures sleep quality using 19 self-
rated questions that assess sleep patterns over the past month, 
such as “How often have you had trouble sleeping due to 
waking up in the middle of the night or early morning?” There 
are also five questions rated by a bed partner or roommate for 
clinical use. The 19 items are divided into seven components: 
subjective sleep quality, sleep latency, sleep duration, habitual 
sleep efficiency, sleep disturbances, use of sleep medications, 
and daytime dysfunction due to sleepiness, all rated on a 
0-3 scale. These component scores are combined to produce 
a global PSQI score, which ranges from 0 to 21. Higher 
scores indicate worse sleep quality, with a score above 5 
signaling poor sleep. The PSQI, based on clinical experience 
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rather than factor analysis, has been shown to have strong 
internal consistency (Cronbach’s alpha=0.83) and is effective 
in distinguishing between sleep-disordered patients and 
controls. In this study, Cronbach’s alpha was 0.85, supporting 
its reliability.13,14

Florida Shock Anxiety Scale: The Florida Shock Anxiety 
Scale (FSAS) is a tool designed to assess anxiety related to 
the experience of receiving a shock from an implantable 
cardioverter defibrillator (ICD). The scale consists of 10 
questions, each rated on a 5-point Likert Scale, ranging from 
1 (never) to 5 (always). The questions focus on aspects such 
as fear of receiving a shock or distress associated with the 
anticipation of shock events. Higher scores on the scale indicate 
greater levels of anxiety. The FSAS is designed to measure 
both cognitive anxiety (concerns and fears about shocks) 
and emotional anxiety (distress related to shock events). The 
total score is calculated by summing the individual responses, 
with higher scores indicating greater anxiety. A score of 20 or 
higher typically signals clinically significant anxiety. Previous 
studies have confirmed the scale’s reliability, with Cronbach’s 
alpha reported as 0.91, indicating strong internal consistency 
in evaluating shock-related anxiety in ICD patients.15 

Data availability Statement 
The datasets used and/or analyzed during the current study 
available from the corresponding author on reasonable 
request.

Statistical Analysis
All data analyses were performed using the IBM SPSS 
Statistics for Windows (version 21.0; IBM Corp., Armonk, 
NY, USA). The distribution of continuous variables was tested 
using the Kolmogorov-Smirnov test. Accordingly, T test or 
Mann-Whitney U tests were used to compare the continuous 
variables according to the distribution of the data. Chi-
square or Fisher’s exact test was used to compare categorical 
variables. Continuous variables were presented as mean±SD 
whereas categorical variables were presented as counts and 
percentages.

RESULTS
The sociodemographic characteristics of three groups [PS (+), 
PS (-) and control] were similar in terms of mean age, marital 
status, economic income, employment status, and degree of 
literacy (Table 1). Comorbidity like diabetes, hypertension, 

Table 1. Sociodemographic characteristics of participants

Parameter Phantom shock (+) group (n=22) Phantom shock (-) group (n=22) Control group (n=22) p-value

Age, years 59.4±6.5 60.9±6.1 60.7±4.7 0.636

Male gender (n, %) 11 (48%) 12 (58%) 11 (48%) 0.442

Working status

   Employed (n, %) 10 (46%) 12 (58%) 11 (48%) 0.437

Marital status

   Single/divorced (n, %) 8 (36%) 4 (18%) 6 (28%) 0.074

Educational degree

   Middle school (n, %) 7 (31%) 8 (36%) 7 (31%)

0.950   High school (n, %) 7 (31%) 6 (28%) 7 (31%)

   University or higher (n, %) 8 (36%) 8 (36%) 8 (48%)

Financial status

   Low income (n, %) 3 (14%) 4 (18%) 3 (14%)

0.266   Middle income (n, %) 14 (64%) 6 (28%) 14 (64%)

   High income (n, %) 5 (22%) 12 (54%) 5 (22%)

Previous psychiatric diagnosis

   Anxiety disorder (n, %) 7 (30%) 1 (4%) 3 (14%)
<0.001

   Depression (n, %) 12 (52%) 8 (34%) 10 (42%)

Cardiovascular risk factors

   Diabetes (n, %) 6 (27%) 8 (34%) 7 (30%) 0.811

   Smoking (n, %) 8 (34%) 6 (27%) 8 (34%) 0.761

   Hypertension (n, %) 8 (34%) 10 (45%) 8 (34%) 0.776

   Mean ejection fraction (%) 28.6±5.1 28.1±5.1 55.8±4.7 0.01

   Ischemic etiology (n, %) 6 (27%) 8 (34%) 8 (34%) 0.761

Physical capacity in NYHA class (n, %)

   I 4 (18%) 4 (20%) 14 (65%)

0.002   II 12 (55%) 11 (50%) 8 (35%)

   III 6 (27%) 7 (30%) 0

Device-related characteristics

   Positive history for appropriate shock therapy (n, %) 6 (28%) 5 (22%) n/a 0.728

   Primary prophylactic implantation (n, %) 13 (60%) 17 (77%) n/a 0.195
NYHA: New York Heart Association, p-value is significant for <0.05
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ischemic heart disease and smoking status were comparable 
between three groups. However, PS (+) group and PS (-) group 
had similar degree of left ventricle failure depicted as low 
ejection fraction where as control groups’ mean left ventricle 
ejection was in normal range as expected. Also, PS (+) and 
PS (-) groups were consisted of similar amounts of patients 
with functional class NYHA I and II and III. Control group 
naturally had better functionality because heart failure 
patients were excluded from this group. In terms of device-
related characteristics, group PS (+) and group PS (-) were 
consisted of similar number of individuals who received 
appropriate ICD shocks. Device indication was mostly for 
primary prophylaxis in both groups.

All attendees underwent BDI-II, PSQI, FSAS and STAI-S 
evaluation. In Table 2, all three groups’ results were depicted. 
Group PS (+) had worst among three groups, group PS (-) had 
worse than control groups’ results in all tests. Furthermore, 
in terms of psychiatric disease history, group PS (+) had 
significantly more patients who had history for anxiety 
and depression. Phantom shock experience and previous 
depression and/or anxiety background may have a mutual 
effect on worse results of sleep quality and ICD shock 
expectations.

DISCUSSION
Our findings indicate that patients with ICD who have 
experienced phantom shocks reported significantly poorer 
sleep quality, higher levels of general anxiety, and greater ICD-
related anxiety compared to those who had not experienced 
phantom shocks. To the best of our knowledge, this is the 
first study to employ both the Pittsburgh Sleep Quality Index 
and the Florida Shock Anxiety Scale in the evaluation of ICD 
recipients, utilizing a comparative approach involving two 
study groups and one control group.

Heart failure is a clinical syndrome characterized by the heart’s 
inability to pump blood effectively, leading to symptoms such 
as fatigue, dyspnea, and fluid retention. The management 
of heart failure involves a multifaceted approach, including 
guideline-directed medical therapy, which aims to alleviate 
symptoms, prevent disease progression, and reduce mortality. 
Guideline-directed medical therapy typically encompasses 
the use of angiotensin receptor-neprilysin inhibitors, beta-
blockers, mineralocorticoid receptor antagonists, and 
sodium-glucose cotransporter-2 inhibitors.16 ​

For patients with HF at high risk of sudden cardiac death, the 
implantation of an ICD is recommended. ICDs are designed 
to detect and terminate life-threatening arrhythmias through 
electrical shocks, thereby improving survival rates. However, 
while ICDs provide clear survival benefits, their implantation 
and the possibility of receiving shocks can have unintended 
psychological effects. Studies have demonstrated that ICD 
recipients often experience increased anxiety, with prevalence 

rates ranging from 24% to 87%. This heightened anxiety 
is associated with concerns about device function and the 
potential for unexpected shocks.17 ​

Furthermore, the presence of an ICD has been linked to sleep 
disturbances among patients. The anticipation of potential 
shocks and the psychological burden of living with an ICD 
can contribute to insomnia and other sleep disorders. These 
sleep disturbances, in turn, can negatively impact overall 
well-being, leading to diminished quality of life. The interplay 
between device-related anxiety and sleep quality underscores 
the importance of comprehensive care that addresses both the 
physical and psychological needs of HF patients with ICDs. 

Phantom shocks, also referred to as “perceived” or “false” 
shocks, are sensations experienced by patients with ICDs in 
which they feel a shock but no actual discharge occurs. These 
perceived shocks can occur in the absence of any arrhythmic 
event that would typically trigger an ICD discharge. Phantom 
shocks are distinguished from appropriate shocks, which are 
real electrical discharges delivered by the ICD to terminate 
life-threatening arrhythmias such as ventricular tachycardia 
or ventricular fibrillation. The ICD is designed to detect these 
arrhythmias through continuous monitoring of the heart’s 
rhythm, and upon identifying a life-threatening irregularity, 
it administers a shock to restore normal cardiac rhythm. 
While appropriate shocks serve as life-saving interventions, 
phantom shocks are non-therapeutic and do not correspond 
to any abnormal arrhythmic event.

The mechanism of appropriate shocks is based on the 
ICD’s ability to detect certain arrhythmias and respond 
with therapeutic electrical impulses. When the ICD 
senses arrhythmias that meet specific parameters-such as 
ventricular tachycardia or ventricular fibrillation-it delivers 
electrical therapy to the heart in the form of a shock. This 
shock is intended to stop the abnormal rhythm and allow 
the heart to revert to a normal sinus rhythm. The appropriate 
shock mechanisms have been well-documented in numerous 
studies, which highlight the life-saving potential of ICDs in 
preventing sudden cardiac death in patients at high risk for 
arrhythmias. The device continuously monitors the heart’s 
electrical activity, ensuring that it only delivers shocks when 
necessary. Although the shock is often uncomfortable, it is a 
critical intervention that significantly reduces the risk of fatal 
arrhythmias. In contrast, phantom shocks are characterized 
by the sensation of a shock, despite the absence of any electrical 
discharge from the ICD. The underlying causes of phantom 
shocks are not yet fully understood, but several mechanisms 
have been proposed based on clinical observation and 
research. One of the most prominent factors associated with 
phantom shocks is heightened anxiety. Patients with ICDs 
often experience significant psychological distress, including 
anxiety about the possibility of receiving shocks, which may 
contribute to the perception of phantom shocks. Anxiety has 

Table 2. Comparison of scale and inventory scores of all groups

Test type PS (+) group mean score (n=22) PS (-) group mean score (n=22) Control group mean score (n=22) PS (+) vs PS (-) PS (+) vs control PS (-) vs control

BDI-II 41.5±9.5 34.7±6.9 17.2±5.3 0.01 <0.01 <0.01

STAI-S 41.1±4.6 34.9±6.1 15.6±6.4 <0.01 <0.01 <0.01

PSQI 13.3±3.4 10.8±4.1 4.0±1.9 0.033 <0.01 <0.01

FSAS 31.8±8.4 23.5±8.8 n/a 0,003 n/a n/a
BDI-II: Beck Depressive Inventory II, STAI-S: State-Trait Anxiety Inventory-State, PSQI: Pittsburgh Sleep Quality Index, FSAS: Florida Shock Anxiety Scale, N/a: Not applicable, PS (+): Group of patients 
with positive history for phantom shock, PS (-): Group of patients with positive history for phantom shock, p value is significant for <0.05 
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been shown to exacerbate the perception of bodily sensations, 
and patients who are anxious about their ICD may be more 
likely to misinterpret normal sensations (e.g., muscle spasms 
or palpitations) as shock-related. Research has demonstrated 
a strong association between anxiety and phantom shocks, 
suggesting that heightened emotional distress may lead 
patients to become hypervigilant to bodily sensations, which 
could in turn contribute to the sensation of a shock when none 
is actually delivered. A study by Kowey et al.5 emphasized 
the psychological impact of ICD implantation and identified 
anxiety as a significant factor in the perception of phantom 
shocks. Anxiety-related hypervigilance may cause individuals 
to experience sensations akin to the shock, even when the 
ICD has not activated. Furthermore, patients who experience 
phantom shocks are more likely to report higher levels of 
anxiety, suggesting a bidirectional relationship between 
anxiety and phantom shocks.18

Another theory suggests that phantom shocks may be related 
to post-traumatic stress, specifically in patients who have had 
prior ICD shocks. Patients who have experienced an actual 
shock may develop post-traumatic stress responses, where the 
traumatic memory of receiving a shock is reactivated. This 
memory could lead to the perception of phantom shocks, even 
in the absence of actual arrhythmic events. The traumatic 
experience of receiving an ICD shock could create a lasting 
psychological imprint that triggers the sensation of a shock 
under certain conditions. Research supports this theory, as 
patients with a history of ICD shocks are more likely to report 
phantom shocks. The reactivation of traumatic memories 
related to the shock experience may contribute to the 
heightened perception of phantom shocks, and psychological 
therapies aimed at addressing post-traumatic stress may help 
reduce the frequency of these events.19

Another possible explanation for phantom shocks is sensory 
misinterpretation, which occurs when normal bodily 
sensations, such as muscle twitches, heart palpitations, or 
changes in posture, are mistakenly interpreted as shocks. This 
phenomenon is thought to arise from the patient’s heightened 
awareness and sensitivity to any physical sensations, due to 
the presence of the ICD. This hypervigilance can lead to an 
increased likelihood of misperceiving benign sensations 
as the result of an ICD discharge. The presence of the ICD 
itself can create a constant focus on potential shocks, leading 
patients to be more attuned to bodily sensations that might 
otherwise be unnoticed. Sensory misinterpretation is thought 
to be a common occurrence among individuals with medical 
devices, and it is further exacerbated by anxiety and stress, 
which heighten the sensitivity to any physical stimuli.20 

Although less frequently cited, some have suggested that 
certain device-related factors, such as lead positioning or 
sensitivity settings, may contribute to the perception of 
phantom shocks. If the ICD leads are positioned in such a 
way that they trigger minor electrical discharges or cause 
sensations similar to a shock, patients may perceive these as 
phantom shocks. However, current evidence does not strongly 
support this hypothesis, and phantom shocks are more often 
associated with psychological and sensory factors rather than 
technical device malfunction.

The relationship between phantom shocks and psychological 
distress, particularly anxiety, is crucial in understanding 
their impact on patient well-being. Anxiety is a common 

emotional response in patients with ICDs, as they worry 
about receiving shocks, which can lead to heightened 
vigilance and even anticipatory anxiety about the possibility 
of future arrhythmic events. As mentioned earlier, patients 
with anxiety disorders are more likely to experience phantom 
shocks, and these false perceptions can further exacerbate 
feelings of distress. Phantom shocks not only contribute to 
emotional and psychological distress but also negatively affect 
patients’ overall quality of life and sleep quality. The anxiety 
associated with the anticipation of shocks, as well as the 
distress caused by phantom shocks, can significantly impair 
daily functioning, contributing to diminished well-being and 
quality of life.

ICD recipients often face significant psychological challenges, 
with some individuals exhibiting a diminished capacity 
to cope with the stress associated with their device. This 
impaired coping ability can manifest as heightened anxiety 
and depression, potentially exacerbating their overall 
psychological distress. Notably, patients with lower self-
efficacy-confidence in their ability to manage life situations-
have reported increased fears related to ICD malfunction, 
limitations in daily activities, and a greater prevalence of 
physical symptoms. These factors collectively contribute 
to a compromised quality of life and may hinder effective 
adjustment to living with an ICD.21 Conversely, the 
development and implementation of successful coping 
strategies can have a positive impact on the psychological 
well-being of ICD recipients, particularly concerning the 
phenomenon of phantom shocks-the sensation of receiving 
an ICD shock without actual device activation. While the 
exact mechanisms underlying phantom shocks remain 
unclear, evidence suggests that psychological factors, such as 
anxiety and depression, may play a role in their occurrence.22 
Interventions aimed at enhancing coping mechanisms, 
including patient education, mindfulness training, and the 
development of anxiety-relieving techniques, have been 
proposed to mitigate the incidence of phantom shocks. 
Furthermore, screening for and addressing underlying 
psychological conditions before device implantation may 
offer additional benefits in preventing phantom shocks and 
improving overall patient outcomes. 7,23

Limitations
This study bears several noteworthy limitations that warrant 
consideration. First, the relatively low number of patients 
enrolled constrains the generalizability of the findings, 
limiting the extent to which the results can be extrapolated 
to the broader ICD recipient population. A small sample size 
may also hinder the statistical power needed to detect subtle 
psychological or psychosomatic phenomena such as phantom 
shocks. Second, the study did not utilize standardized 
psychometric tools specifically designed to assess coping ability. 
This absence restricts the capacity to draw robust conclusions 
about the relationship between coping mechanisms and the 
psychological outcomes observed. Additionally, the lack of 
longitudinal follow-up data impairs the ability to monitor 
evolving psychological responses over time, especially in 
relation to ICD-related distress and adaptation. Finally, the 
study did not control for certain confounding variables such 
as pre-existing psychiatric diagnoses, medication use (e.g., 
antidepressants or anxiolytics), and the presence of social 
support systems, all of which may significantly influence 
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both the perception of phantom shocks and the efficacy of 
psychological coping.

CONCLUSION
Phantom shocks are a complex and distressing phenomenon 
for many ICD recipients. While their exact cause is not fully 
understood, it is clear that psychological factors, such as 
anxiety, play a significant role in their occurrence. Addressing 
these psychological factors, particularly through anxiety 
management and psychological support, may help alleviate 
the occurrence of phantom shocks and improve the overall 
quality of life for ICD patients. Furthermore, a comprehensive 
treatment approach that includes both physical and 
psychological support is essential in managing the well-being 
of ICD recipients.
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ABSTRACT
Aims: This study aims to evaluate the readability, quality, and reliability of Turkish websites providing information about “brain 
death”.
Methods: A Google search was conducted on May 5, 2024, using the keyword ‘brain death’ (http://www.google.com). The first 
100 search results were analyzed. Websites categorized as commercial, advertising, chat forums, magazines, or containing only 
images/videos were excluded. After applying inclusion criteria, 88 websites were identified, of which 46 were removed due to 
duplication. An additional 12 websites were excluded, leaving 42 for final analysis. Website quality and reliability were assessed 
using the JAMA Benchmark criteria, which evaluate health information reliability across four domains, and the DISCERN 
scoring system, a validated tool for assessing health information quality.
Results: The mean JAMA Benchmark score was 2.02±1.58, and the mean DISCERN score was 42.1±19.07, indicating moderate 
quality. Many websites failed to meet critical quality benchmarks, revealing significant gaps in the reliability and accuracy of 
online information about brain death.
Conclusion: As a result of this study, highlights the moderate quality of online health information about brain death and 
underscores the need for improvements in content reliability. Greater efforts are required to enhance the visibility and accessibility 
of trustworthy sources. Health organizations and professionals should play a more active role in developing and promoting 
accurate online resources. Future research should focus on addressing gaps in public health literacy and implementing strategies 
to improve the dissemination of reliable health information.
Keywords: Brain death, health information quality, digital health, reliability, internet

INTRODUCTION
The internet is now a significant source of information 
reaching wide audiences. The internet is a widely utilized 
source of health information; however, concerns persist 
regarding the reliability and quality of online content. The 
internet is a widely utilized source of health information; 
however, concerns persist regarding the reliability and quality 
of online content. 

Many individuals experiencing health issues seek information 
online before seeking professional help. ‘Brain death’ is 
among the information searched on the internet. Brain death 
represents a critical and sensitive topic in modern medicine, 
defined as the irreversible cessation of all brain functions, 
including the brainstem.1,2 This condition is characterized by 
the loss of consciousness, loss of brainstem reflexes and absence 
of spontaneous breathing. Brain death, which is frequently 
encountered in intensive care units, is legally accepted as 
death in many countries.3,4 The definition and process of brain 
death is of great importance in terms of organ donation and 
medical decisions. Therefore, it is of great importance that the 
public is informed accurately and clearly about brain death.

In recent years, advances in medical technology and diagnostic 
methods have significantly increased the complexity of 
healthcare services. This development has led to a growing 
tendency for patients to search for information on health-
related issues on the internet. With the rapid advancement of 
medical technology and diagnostic methods, healthcare has 
become increasingly complex, prompting individuals to seek 
health-related information online. The internet has emerged 
as a primary source of health information for a wide audience 
due to its accessibility and convenience. Health-related 
information is one of the most frequently searched topics 
on the internet. Individuals try to obtain information on the 
subject by doing research on the internet before applying for 
professional help related to health.5 Providing easy access with 
many tools from computers to smart phones without time 
limitation and any cost has made the internet a popular source 
of information worldwide. According to the Weltmater’s 2022 
report, as of January 2023, 64.4% of the global population uses 
the internet, and 59.4% are active on social media platforms.6 
Similarly, in Turkiye, the Turkish Statistical Institute reported 
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that internet usage among individuals aged 16-74 increased 
from 87.1% in 2023 to 88.8% in 2024.7

Despite its widespread accessibility, concerns remain 
regarding the accuracy and reliability of health information 
available online. Sensitive topics, such as brain death and 
organ donation, require accurate and evidence-based 
communication to prevent misinformation. Health authorities 
must ensure that the public has access to trustworthy 
information supported by credible sources. This increasing 
reliance on the internet for health information highlights 
the importance of evaluating the accuracy and reliability of 
internet-based health resources.

The quality and reliability of online health information are 
crucial to ensure public access to accurate and trustworthy 
content. As a result of the growing tendency to seek health-
related information online, various criteria have been 
developed to assess the quality of content found on health 
websites. One such tool is the Journal of the American Medical 
Association (JAMA) criteria, initially designed for evaluating 
printed health publications, but now also applied to assess the 
quality of online health information.8 Silberg et al.8 evaluated 
four basic features (authorship, bibliography, copyright and 
currency) that should be clearly visible on health-related 
websites in the JAMA criteria (Table 1).

Table 1. The JAMA Benchmark scoring (1 point per question)

Criterion Description Score

Authorship Authors, contributors, affiliations, and 
credentials explicitly stated. 1 point

Attribution References and sources used for the content, 
including copyright information. 1 point

Disclosures
Ownership, sponsorship, advertising, 

commercial funding, and potential conflicts of 
interest are disclosed.

1 point

Currency Dates of posting and updates clearly indicated. 1 point

Total score range Each website can score between 0 to 4 points, 
depending on how many criteria are met. 4 point

JAMA: Journal of the American Medical Association

Additionally, the DISCERN instrument, the 16-question 
framework quality criteria for consumer health information 
(DISCERN), developed at Oxford University in 1999, was 
originally used for evaluating written health information, 
and has since been adapted to assess the quality of web-based 
health content.9

In this study, the quality and reliability of internet-based 
brain death information was investigated using established 
academic criteria. It evaluates the adequacy, accuracy, and 
accessibility of these resources in informing the public while 
identifying existing gaps and potential areas for improvement. 
This assessment aims to contribute to the development of 
health policies that increase public trust and promote access to 
reliable information by suggesting solutions that will increase 
the accuracy of digital health communication. Ultimately, 
this study aims to support informed decision making and 
improve public awareness of brain death.

METHODS
Study Design
This study did not involve human or animal subjects, and 
only publicly available online data were analyzed; therefore, 

ethics committee approval was not required. All procedures 
were carried out in accordance with the ethical rules and the 
principles of the Declaration of Helsinki. The research was 
conducted using a publicly accessible internet search engine 
May 5, 2024. The website evaluations were performed on May 
5, 2024. To eliminate potential location-based inaccuracies, 
the location and cookie services of the computer and internet 
provider used for the searches were disabled before initiating 
the search. The search terms ‘brain death’ and ‘what is brain 
death’ were entire into the search engine, and only Turkish 
language and Turkiye based websites were included in the 
analysis. In 5 May 2024, a search was performed by typing 
the word ‘brain death’ into Google’s search engine (http://
www.google.com). Public internet searches in May 2024 
were analyzed. Using Google Search, the first 100 websites 
containing the term ‘brain death’ were evaluated.

Evaluation Criteria
Commercial websites, advertising sites, chat sites, forum sites, 
magazine sites, sites containing only images or videos, and sites 
with fewer than 10 sentences were excluded from the study. 
After applying inclusion criteria, 88 websites were identified, 
46 of which were excluded due to duplication, leaving 42 
unique sites. An additional 12 websites were excluded for 
not meeting criteria. Evaluations were performed using the 
JAMA Benchmark criteria, which assess health information 
reliability across four dimensions, and the DISCERN scoring 
system, a tool for evaluating the quality of health information 
(Figure).

Figure. Flow chart in the working

The websites identified during the search were evaluated by 
two expert anesthesiologists using the Journal of American 
Medical Association (JAMA) Benchmark Criteria and 
the Quality Criteria for Consumer Health Information 
(DISCERN) scoring systems.

The JAMA Benchmark criteria, developed to assess the 
standards of health-related information, evaluate four 
fundamental features that must be explicitly stated on a 
health information source or website: authorship, references, 
copyright, and currency. For scoring, each criterion observed 
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was assigned a value of ‘1’ resulting in a possible range of 0 to 
4 points per website (Table 1).

The DISCERN evaluation tool, developed by Charnock et 
al.9 consists of 16 questions divided into three sections:9,10 
Reliability (Questions 1-8): Evaluates the overall credibility 
of the information; Treatment Options (Questions 9-15): 
Assesses the inclusion and presentation of treatment choices; 
Overall Quality (Question 16): Provides a general evaluation 
of the website. Each question is scored on a scale from ‘1’ (no) 
to ‘5’ (yes). 

The total DISCERN scores fall within the following ranges: 
Reliability section: 8-40 points, Treatment options section: 
7-35 points, General Quality Section: 1-5.

The total DISCERN score ranges from 16 to 80, with the 
following quality classifications;

Very poor: 16-26 points, Poor: 27-38 points, Moderate (fair): 
39-50 points, Good: 51-62 points, Excellent: 63+ points.

This dual scoring approach ensured a comprehensive 
evaluation of the accuracy, reliability, and quality of the 
health-related information provided on brain death by these 
websites.

Statistical Analysis
Data analyses were conducted using the IBM SPSS 17.0 
software package. The normality of variable distributions was 
assessed using histogram plots and the Kolmogorov-Smirnov 
test. Descriptive statistics were presented as mean±standard 
deviation. For parametric variables with normal distribution, 
one-way analysis of variance (ANOVA) was performed 
to compare groups. Results with a p-value of <0.05 were 
considered statistically significant, and provided a healthy 
evaluation of the data.

RESULTS
In this study, the analysis of search terms related to ‘brain 
death’ and associated keywords revealed that the most 
frequently searched terms were ‘what is brain death’ (search 
intensity 100), ‘brain death occurred’ (search intensity 80), 
and ‘what does brain death mean’ (search intensity 45). After 
the search, a total of 12 websites were excluded from the 
evaluation due to video content, inaccessible information or 
requiring downloads to access information. Additionally, 
46 websites had duplicate content. A total of 100 websites 
related to these keywords were analyzed according to JAMA 
Benchmark criteria and DISCERN scoring score. Of the total 
results, 3 were marked as sponsored (content seen as a result 
of advertising). When exclusion criteria and duplicate sites 
were removed, a total of 42 websites were analyzed.

The most frequently visited websites were divided into five 
categories based on their types; private hospitals/clinics, 
academic organizations/associations/scientific journals, news 
sites, forums/personal blogs, as well as government websites. 
When the examined sites were categorized according to 
their types, the results of scientific journals and academic 
organizations were observed most frequently. 40.5% of the 
results obtained were evaluated in this category. Following 
this, private hospitals were found to contribute 21.4%, news 
sites 16.7%, government sites 14.3%, and forums/personal 
blogs 7.1%. Government websites were the least represented, 
with only 6 entries.

When the JAMA Benchmark criteria were analyzed, 13 
websites (31%) scored the maximum of 4 points. Four websites 
scored a total of 3 points, five websites scored 2 points and 11 
websites scored 1 point. Nine websites received a score of 0, 
indicating that none of the JAMA Benchmark criteria were 
met (0 points). The mean JAMA Benchmark score across 
all sites was 2.02±1.58, showing a moderate adherence to 
the set standards. Similarly, the mean DISCERN score was 
calculated as 42.1±19.07, which places the overall quality of 
the evaluated content in the ‘fair’ category. (mean DISCERN 
score: 42.1±19.07). According to these results, the scientific 
content of online information about brain death was rated as 
‘fair’ quality. Only five websites (11.9%) received a DISCERN 
score above 63, indicating ‘excellent’ quality, while twelve 
websites (28.6%) were rated as ‘very poor’. When the websites 
were ranked according the their DISCERN scores, it was 
clear that the majority of websites provided content of limited 
reliability and quality.

The classification of websites based on DISCERN scoring is 
given in Table 2.

Table 2. Classification of websites based on DISCERN scoring

DISCERN score range
Quality 

classification
Number of 
websites (n) Percentage (%)

63-75 Excellent 5 11.9

51-62 Good 11 26.2

39-50 Fair 5 11.9

28-38 Poor 9 21.4

16-27 Very poor 12 28.6

Total 42 100
DISCERN: Quality criteria for consumer health information

JAMA Benchmark scores and DISCERN scores according to 
the institutions providing content are shown in Table 3.

Table 3. JAMA Benchmark and DISCERN scores by institution type

Institution type (%)
JAMA Benchmark 

mean±SD
DISCERN score 

mean±SD

Academic organizations/scientific 
journals (40.5%) 3.2±0.8 56.4±14.2

Private hospitals/clinics (21.4) 2.1±1.2 38.5±16.9

News websites (16.7%) 1.8±1.1 35.2±17.3

Government websites (14.3%) 3.5±0.6 60.2±12.5

Forums/personal blogs (7.1%) 1.0±0.9 27.8±15.7
JAMA: Journal of the American Medical Association, DISCERN: Quality criteria for consumer 
health information, SD: Standard deviation

According to the JAMA criteria evaluation, the most 
frequently highlighted issue was ‘date of information 
provided’.  That results reflected internet user tendency to 
question the timeliness of content. Among the analyzed 
websites, 85% explicitly included this criterion, whereas 
other criteria, such as authorship and references, were less 
commonly mentioned. In particular, the inclusion of the 
‘currency’ criterion in the content of ‘academic institutions’ 
emphasized their responsibility to provide reliable and up-
to-date information. A significant difference in content 
quality was identified among the websites based on the JAMA 
criteria (p=0.011). Scientific articles and academic institutions 
achieved considerably higher JAMA scores compared to 
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other categories. Conversely, DISCERN scores did not show 
a statistically significant variation based on website types 
(p=0.125). 

A notable finding in our study was the strong correlation 
between JAMA Benchmark scores and DISCERN scores. A 
meaningful correlation was found between the average JAMA 
Benchmark scores and the DISCERN evaluation scores 
(p=0.014). This indicating that websites with higher JAMA 
scores also tended to achieve higher DISCERN scores. 

These results show that academic institutions and scientific 
content providers have higher quality standards for online 
health information. Additionally, the emphasis on timeliness 
as a criterion reflects the critical importance of providing 
timely and accurate information to users seeking health 
resources online.

DISCUSSION
Today, the Internet has become a universal platform for 
the exchange of health information.11 However, as this 
information is provided in an uncontrolled environment, 
its reliability is always a matter of debate. The reliability of 
Internet information sources, especially on sensitive public 
health issues, and who is providing it is important. Various 
studies have been carried out to assess this issue.

In the study conducted by Öztürk et al.,12 searches on specific 
topics such as dentistry were analyzed among those seeking 
health information on the internet. When the readability, 
reliability and adequacy of the content of these websites 
were evaluated, it was stated that the readability level of the 
information on the websites was at a moderate level, but could 
be made more understandable. It was particularly emphasized 
that patient information texts should be simplified. In such 
studies, it has been observed that patients searching for health-
related information on the Internet often have difficulty in 
coping with medical terms and that the content on websites 
should be more accessible. In addition, the reliability of the 
quality of the information that users are looking for is also 
important. For example, much of the content encountered 
by those seeking health information on platforms such as 
YouTube may be far from scientific accuracy or not based 
on sufficiently reliable sources. These findings highlight the 
importance of ensuring that online health resources are both 
accessible and scientifically valid in order to effectively meet 
the needs of the public.

In the study by Yüksek et al.,13 evaluated that information 
about sepsis on the internet was evaluated using the JAMA 
benchmark criteria and the DISCERN scoring system, and 
that online content was found to be of low quality. It was 
noted that this could delay medical treatment, and that 
academic and public institutions should be more effective 
in providing reliable information. In another study, Yüksek 
et al.14 evaluated the quality and reliability of information 
on websites searched on the Internet related to obstetric 
anesthesia. Using the ten most commonly searched keywords, 
the researchers evaluated the first 30 search results using the 
JAMA benchmark criteria and the DISCERN scoring system, 
and found that private healthcare organizations were the 
most frequently visited (27.8%). The results showed that the 
information on the internet was generally of poor quality, 
with private hospitals providing the most information. It was 
emphasized that information on the internet should not be 

trusted and that patients should consult a specialist physician.14 
Similarly, in our study, only 31% of brain death-related 
content fully met the JAMA criteria, and DISCERN scores 
were generally moderate. These findings highlight the need to 
improve the quality of online information on critical health 
issues. Websites with higher JAMA scores also demonstrated 
better overall quality and reliability based on DISCERN 
evaluation. This correlation underscores the importance of 
transparency indicators-such as authorship, attribution, and 
currency-in the assessment of health-related digital content. 
One of the most frequently included JAMA criteria was the 
‘date of information provided’ present in 85% of the analyzed 
websites. This finding suggests that internet users prioritize 
the timeliness of medical information. However, other critical 
credibility indicators, such as authorship and references, were 
less frequently provided. The emphasis on timeliness was 
particularly evident in academic institutions, reinforcing their 
role in delivering up-to-date and reliable medical content. 
Despite the relatively higher quality of academic and scientific 
sources, our results indicate that private hospitals and news 
websites contribute a substantial portion of the online health 
information landscape. This raises concerns regarding the 
potential for commercial bias, misinformation, and the 
oversimplification of complex medical concepts. Given these 
findings, it is imperative that health authorities, academic 
institutions, and professional medical organizations take an 
active role in ensuring the accuracy and accessibility of online 
information about brain death.

In our study, we collected the results of the most frequently 
used internet search engine for ‘brain death’ and evaluated the 
information quality of websites on ‘brain death’. According to 
the study data, although the number of scientific articles on 
brain death on the Internet was high, the scientific content of 
the online information was of moderate quality (42.1±19.07) 
according to the DISCERN criteria. This conclusion was 
reached because some of the data were outdated, full texts 
were not accessible, the focus was on diagnosis or treatment 
rather than comprehensive information, and the academic 
language was difficult for the general public to understand. 
In light of these findings, we believe that information texts, 
especially those related to health, should be simpler and more 
understandable in order to reach a wider audience. Websites 
should aim to provide more transparent, understandable and 
scientifically based content to strengthen the patient-doctor 
relationship.

When considering the quality of health-related websites 
and reliability criteria, our study results show that scientific 
articles are the most frequently viewed in internet searches 
related to brain death (40.5%). However, when looking at the 
JAMA benchmark criteria, the average score was found to 
be of poor quality (2.02±1.58). According to the evaluation 
criteria, although academic articles on brain death are more 
likely to be viewed, it can be seen that some sites provide 
reliable information, while others have missing information or 
misleading content. The reason for this is that although most 
websites give the date, some do not give author information, 
some do not give source information and some do not declare 
conflicts of interest. These data suggest that the reliability of 
online information about brain death is low. In the study by 
Silberg et al.,8 which mentions the need to evaluate the quality 
of health information on the Internet, it is not clear whether 
there is a conflict of interest as in the current study. The lack 
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of declaration of conflict of interest in health data from non-
academic sources significantly undermines the reliability of 
such information. This situation highlights the importance 
of the quality and reliability of online information on health-
related topics. These studies are important for the accuracy 
and reliability of online information sources on highly 
complex and sensitive topics such as brain death. Our study 
can provide useful information for assessing the reliability of 
online health information and identifying conflicts of interest.

In our study, it was concluded that there are not enough 
resources from government agencies on brain death in the 
website scan. It was found that six of the total results (14.3%) 
were provided by official institutions. When we examined the 
data we received, we found that public information on brain 
death is inadequate. The low number of resources provided 
by official institutions prevents the public from having access 
to sufficient and reliable information on the subject. The 
number of resources provided by these institutions should 
be increased and non-profit organizations should play a 
more active role in raising awareness of this issue. Health 
information and awareness-raising are of great importance 
for public health. The spread of inaccurate health information 
creates confusion and mistrust among people and can prevent 
effective health interventions. For example, the public is often 
looking for information on topics they have not heard about 
before, such as the COVID-19 pandemic or the effects of some 
drugs. However, the public has been negatively affected by the 
information pollution that results from the lack of accurate 
and sufficient results in public information from Turkish 
sources.15,16 This situation makes it difficult for the public to 
access accurate information and can lead to the spread of false 
information about health issues. As we highlighted in our 
study, it is clear that public information about brain death is 
inadequate and that health institutions need to play a greater 
role in this regard. Health information and awareness-raising 
efforts need to be strengthened so that the public has access 
to accurate and reliable information. Our recommendations 
in this regard include increasing the number of resources on 
brain death provided by government institutions, organizing 
awareness-raising events on brain death by non-profit 
organizations, increasing the number of Turkish resources on 
the Internet and checking the accuracy of these resources, and 
organizing educational programs so that the public can access 
accurate and reliable information on health issues.

The rate of cadaveric organ donation from brain-dead patients 
in Turkiye remains insufficient, largely due to limited public 
awareness and lack of emphasis by private health institutions, 
which dominate online health information. Despite some 
information efforts by government institutions, there is a 
significant gap in the availability of reliable content on brain 
death and organ transplantation. Educational and cultural 
barriers contribute to misunderstanding and prejudice. The 
lack of relevant content in the media and on the Internet 
further hinders public awareness. To address this, there is 
a need for digital information campaigns, improved media 
coverage and more Turkish language resources on brain 
death. Overcoming these barriers and providing accurate 
information can raise public awareness and potentially 
increase organ donation rates, highlighting the importance 
of government involvement in providing accessible, reliable 
information about organ transplantation.17

Nowadays, with the increasing use of the internet, it is 
observed that digital health information influences people’s 
decisions and practices. However, because the quality of 
medical information on the Internet cannot be controlled, 
information pollution can occur. It is therefore important to 
improve health literacy to enable the public to access accurate 
and reliable health information. Although the Internet can 
be an important source of access to health information, the 
accuracy and appropriateness of this information can vary. 
Therefore, reliable sources (hospital and medical association 
websites) should be preferred, and popular health websites and 
social media platforms should be used with caution. It is also 
important that healthcare organizations and professionals 
communicate accurate information in an understandable 
way. Particularly on sensitive issues such as brain death, it is 
important to ensure that the public has access to accurate and 
reliable information. Therefore, authorities need to produce 
more online information on these issues and update existing 
information. In summary, standards should be set to ensure 
that the public has access to reliable and up-to-date health 
information.

In our study, we highlight the importance of raising 
public awareness by increasing the amount of information 
disseminated in the digital environment about brain death and 
the importance of making accurate information accessible. At 
this point, it is important for the Ministry of Health to have a 
more effective presence in the digital environment by regularly 
updating health information on the internet and social media 
platforms. Our study highlights the shortcomings in this 
area and underlines the importance of accurate and reliable 
information on the internet. In this context, we believe that 
government institutions, in particular, should conduct more 
extensive research on the internet in order to properly inform 
the public and raise awareness about brain death.

Our study is a pioneering study in terms of questioning 
online information about brain death, a topic that has not 
been emphasized before. It reveals an important awareness 
of the need to provide appropriate social information about 
brain death and organ transplantation. In the light of this 
information, it is clear that more studies should be carried out 
questioning health information provided by the media or the 
internet.

Limitations
This study has some limitations. Although we used the most 
popular search engine in Turkey, different search engines may 
give different results. Our results are limited to analyzed only 
the first 40 pages for each search term, and the structure of the 
results may change on the following pages. Only the first page 
of results has been analysis and details or pages leading to 
other results have not been taken into account. Non-English 
results have also not been included for those who can read 
English or other foreign languages. Nevertheless, this study 
is a pioneer in the search for online information about brain 
death, a topic that has been under-researched. This study 
provides important information for raising public awareness 
of brain death and organ transplantation. In the light of this 
information, it is clear that more studies should be carried 
out to challenge information provided by the media or the 
internet.18
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CONCLUSION
Given these findings, it is imperative that health authorities, 
academic institutions, and professional medical organizations 
take an active role in ensuring the accuracy and accessibility 
of online information about brain death. Strategies such as 
search engine optimization for authoritative sources, the 
promotion of evidence-based health information, and the 
implementation of quality control mechanisms for online 
content can enhance public access to reliable medical 
knowledge. Addressing these challenges is essential to 
improving health literacy and supporting informed decision-
making in critical care and organ donation processes.
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ABSTRACT
Aims: In recent years, the rate of admission to intensive care in the elderly population has been increasing. We aimed to investigate 
the relationship between the serum creatinine/alanine transaminase ratio (sCr/ALT), which is thought to be a simpler method 
for predicting mortality in the elderly patient group instead of intensive care scoring systems that are difficult to calculate, and 
mortality.
Methods: Medical records of patients treated in the intensive care unit due to acute ischemic stroke between January 2017 and 
October 2021 were evaluated. The study included 189 patients over the age of 85 who were diagnosed with cerebrovascular 
disease, had no known liver or kidney disease, and had a creatinine value of <1.5 mg/dl. APACHE II, SAPS II, and NIHSS scores 
calculated during admission to the intensive care unit were calculated from system data and patient records. Demographic data, 
additional diseases, hospital stay, laboratory values, sCr/ALT ratios and 28-day mortality status of the patients were recorded. 
Results: Among the 189 patients included in the study (66 males and 123 females), the 28-day mortality rate was 65.1% (n=123). 
The presence of coronary artery disease (p=0.044) was significantly higher in mortal cases. There were statistically significant 
differences in APACHE II score (p<0.001), SAPS II (p<0.001), AST (p=0.008), creatinine (p<0.001), sCr/ALT ratio (p<0.001), 
neutrophil/lymphocyte ratio (p=0.049), ferritin (p=0.003) and CRP (p=0.006) in mortal cases and non-mortals. In mortal cases, 
NIHSS severe (≥16) (p<0.001) percentage was significantly higher than in other patients. ALT (p<0.001), lymphocyte (p=0.009) 
and albumin (p<0.001) values ​​were statistically significantly lower in mortal cases than in non-mortals. When we evaluated the 
28-day mortality prediction performances of the variables, the sCr/ALT ratio was found to have 85.4% sensitivity and 84.8% 
specificity, the albumin value had 85.4% sensitivity and 60.6% specificity, and the APACHE II score had 61.8% sensitivity and 
90.9% specificity.
Conclusion: NIHSS, APACHE II and SAPS II are used as mortality and disease severity indicators in elderly intensive care 
patients with acute ischemic stroke. In comparison with these scoring systems, the sCr/ALT ratio appears to be a valuable 
predictor of mortality. We found that the sCr/ALT ratio, which is easily worked on and calculated in many centers, can better 
predict mortality in elderly patients with ischemic stroke.
Keywords: Creatinine, alanine transaminase, acute ischemic stroke, intensive care unit, elderly patient

INTRODUCTION
According to the World Health Organization data, the number 
of people aged 80 and over is expected to triple between 2020 
and 2050, reaching 426 million.1 The population aged 85 and 
over is at the top of the population pyramid, and overall, the 
mortality rate after five years of follow-up is around 42.07%.2 
The expected mortality of patients aged over 85 years treated 
in intensive care may, of course, be even higher. Therefore, we 
may encounter more patients from this age group in intensive 
care in the future.

The human body consists of organs and systems. With age, 
loss of function or changes in these systems and organs can 
be observed. Serum transaminase values frequently monitor 
liver function. Although the highest tissue concentration 
of alanine transaminase (ALT) activity is in the cytosol of 
hepatocytes, it is found throughout the human body, in the 
kidney, myocardium, skeletal muscle, brain, pancreas, spleen, 
and lung.3 It has been reported that lowering the normal value 
of ALT, whose blood value is 15-42 IU/L for men and 10-26 
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IU/L for women, is beneficial in diagnosing liver diseases in 
elderly patients, and this value is associated with mortality.4,5

Renal function values may also change with age. While there is 
a 48% decrease in the number of non-sclerotic glomeruli with 
age, only a 16% decrease in cortical volume can be observed.6 
Renal functions are frequently followed by tests such as urea, 
creatinine, albumin, estimated glomerular filtration rate 
(eGFR). The serum creatinine level is approximately 0.6 to 
1.2 mg/dl in men with normal kidney function and 0.5 to 1.1 
mg/dL in women.7 The decrease in eGFR causes an increased 
serum creatinine value. There are studies associating the 
serum creatinine value and the estimated glomerular filtration 
rate, which can be calculated accordingly with mortality in 
the elderly population.8,9

The risk of cerebrovascular disease increases with age.10 He 
reported that the median age at a first stroke was 65.11 Age can 
be seen as an unavoidable factor of stroke. In order to predict 
the mortality of patients in the intensive care unit, there are 
scores (APACHE II: Acute Physiology and Chronic Health 
Evaluation II or SAPS II: Simplified Acute Physiology Score 2, 
NIHSS: The National Institutes of Health Stroke Scale scores) 
that require many parameters to be studied and calculated.12,13

Considering the possibility of increasing the elderly 
population in the future, we set out from the view that there 
is a more straightforward method instead of these scoring. 
Furthermore, we did not find any other study investigating 
the relationship of serum creatinine/alanine transaminase 
(sCr/ALT) ratio with mortality in our literature review. 
Therefore, we designed this study to investigate the role of 
creatine, which we know to increase in critical situations, and 
its lower ratio, which we know to decrease in the elderly, in 
predicting mortality.

METHODS
The study was carried out with the permission of the 
Kastamonu University Clinical Researches Ethics Committee 
(Date: 09.03.2022, Decision No: 2022-KAEK-26). Therefore, 
the procedures followed in the study were in accordance 
with the ethical standards of the committee responsible 
for human experiments (institutional or regional) and the 
1975 Declaration of Helsinki, revised in 2000. In order to 
conduct the study, permission was obtained from the hospital 
management and the privacy of personal data was protected.

Electronic medical records of patients aged 85 and over treated 
for acute ischemic stroke (AIS) in the Kastamonu Training 
and Research Hospital intensive care clinic were evaluated 
retrospectively between January 2017 and October 2021. The 
diagnosis of AIS of the patients was based on the definition 
of the World Health Organization.14 A total of 189 patients 
over 85 years of age, diagnosed with cerebrovascular disease, 
had no known previous kidney failure, had creatinine values 
<1.5mg/dl, and had no known liver disease, were included in 
the study. Patients with known liver disease or kidney disease, 
malignancy, patients who had recent surgery (up to 3 weeks 
ago), and those with a systemic disease whose regulation/
remission could not be achieved despite using treatment 
and recanalization therapy patients (patients receiving 
thrombolysis or thrombectomy) were excluded from the study. 
APACHE II, SAPS II, and NIHSS scores, calculated during 
admission to the intensive care unit, were calculated from 
the system data and patient records. Demographic data of 
patients, comorbid diseases (hypertension, diabetes mellitus, 

hyperlipidemia, atrial fibrillation, coronary artery disease, 
heart failure), IU/L ALT, IU/L AST, creatinine, sCr/ALT, 
glucose, mg/dl, hemoglobin, g/dl, platelet x103/mcL, white 
blood cell, x103/mcL, Neutrophil, x103/mcL, lymphocyte, 
x103/mcL, neutrophil/lymphocyte platelet/lymphocyte RDW 
Ferritin LDL, mg/dl HDL, mg/dl triglyceride, mg/dl total 
cholesterol, mg/dl albumin, g/dl CRP values and 28-day 
mortality were recorded.

Statistical Analysis
All analyses were performed on SPSS v25 (SPSS Inc., Chicago, 
IL, USA). Q-Q and histogram plots were used to determine 
whether variables are normally distributed. Data are given 
as mean±standard deviation or median (1st quartile-third 
quartile) for continuous variables according to the normality 
of distribution and as frequency (percentage) for categorical 
variables. Normally distributed variables were analyzed with 
the independent samples T test. Non-normally distributed 
variables were analyzed with the Mann-Whitney U test. 
Categorical variables were analyzed with the chi-square tests. 
The prediction performance of the variables were assessed by 
using receiver operating characteristic (ROC) curve analysis. 
The optimal cut-off points were determined by using the 
Youden Index. Multiple logistic regression analysis (forward 
conditional method) was performed to determine the best 
predictive factors of the 28-day mortality. In this study, 
p-values less than 0.05 were considered statistically significant.

RESULTS
A total of 189 patients (66 males and 123 females) were 
included in the study, with a median age of 88 (range 85 to 99). 
One hundred and twenty-three (65.1%) cases were mortal in 
28 days. Length of stay in hospital (p<0.001) was significantly 
higher in the mortal cases than in the other patients. In 
addition, the coronary artery disease (p=0.044) percentage 
was significantly higher in the mortal cases than in the other 
patients. We found no significant differences between groups 
in terms of age, sex, and other comorbidities. 

APACHE II score (p<0.001), SAPS II (p<0.001), AST 
(p=0.008), creatinine (p<0.001), creatinine to ALT ratio 
(p<0.001), neutrophil to lymphocyte ratio (p=0.049), ferritin 
(p=0.003) and CRP (p=0.006) were significantly higher in the 
mortal cases than in the other patients. NIHSS (≥16) severe 
(p<0.001) percentage was significantly higher in the mortal 
cases than in the other patients. ALT (p<0.001), lymphocyte 
(p=0.009), and albumin (p<0.001) were significantly lower 
in the mortal cases than in the other patients. We found no 
significant differences between groups in terms of glucose, 
hemoglobin, platelet, white blood cell, neutrophil, platelet to 
lymphocyte ratio, RDW, LDL, HDL, triglyceride, and total 
cholesterol (Table 1, 2).

When we evaluated the 28-day mortality prediction 
performance of the variables, we found creatinine to ALT 
ratio and albumin had the highest sensitivity, APACHE II 
score had the highest specificity, and positive predictive value, 
creatinine to ALT ratio had the highest accuracy, negative 
predictive value, and area under ROC curve (Table 3).

Multiple linear regression analysis was performed to identify 
the most significant predictive factors for 28-day mortality. 
We found, patients with high APACHE II score (≥28) had 
11.090-fold higher risk of death than other patients (OR: 
11.090, 95% CI: 1.658-74.178, p=0.013). Patients with higher 
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SAPS II (≥40) had 63.305-fold higher risk of death than other 
patients (OR: 63.305, 95% CI: 5.911-678.009, p=0.001). Patients 
with high creatinine to ALT ratio (≥0.059) had 426.149-fold 
higher risk of death than other patients (OR: 426.149, 95% CI: 
36.672-4952.097, p<0.001). Patients with low albumin (<3.41) 
had 15.885-fold higher risk of death than other patients (OR: 
15.885, 95% CI: 3.542-71.249, p<0.001). Patients with high 
CRP (≥4.9) had 6.300-fold higher risk of death than other 
patients (OR: 6.300, 95% CI: 1.409-28.157, p=0.016) (Table 4).

Other variables included in the model, age (p=0.414), sex 
(p=0.519), coronary artery disease (p=0.072), NIHHS 
(p=0.253), neutrophil to lymphocyte ratio (p=0.447) and 
ferritin (p=0.935) were found to be non-significant (Figure 1, 
2).

Figure 1. Box-plot of the creatinine to ALT ratio with regard to groups
ALT: Alanine transaminase

Table 2. Summary of patients laboratory measurements with regard to 28-day mortality

28-day mortality

Total (n=189) Yes (n=123) No (n=66) p

ALT, IU/L 16 (11-32) 13 (9-18) 36 (23-46) <0.001

AST, IU/L 24 (17-39) 27 (17-56) 21 (15-27) 0.008

Creatinine, mg/dl 1.24±0.24 1.35±0.11 1.03±0.26 <0.001

Creatinine/ALT 0.080 (0.037-0.126) 0.107 (0.073-0.153) 0.032 (0.022-0.042) <0.001

Glucose, mg/dl 132 (111-169) 135 (110-172) 131 (113-168) 0.604

Hemoglobin, g/dl 12.9 (12.5-14.0) 13.0 (12.6-14.0) 12.85 (12.4-13.9) 0.340

Platelet x103/mcL 208.15±75.41 200.89±76.85 221.68±71.27 0.071

White blood cell, x103/mcL 10.0 (7.89-11.4) 10.07 (7.7-11.4) 9.83 (7.9-11.3) 0.951

Neutrophil, x103/mcL 6.1 (5.3-6.6) 6.1 (5.25-6.6) 6.14 (5.5-6.7) 0.831

Lymphocyte, x103/mcL 1.46 (1.1-2.39) 1.27 (1.01-2.2) 1.8 (1.2-2.46) 0.009

Neutrophil/lymphocyte 3.82 (2.37-5.25) 4.04 (2.39-5.38) 3.10 (2.31-4.58) 0.049

Platelet/lymphocyte 124.55 (90.5-176.71) 128.89 (91.21-182.61) 120.82 (88.93-172.22) 0.531

RDW 14.64±0.93 14.63±0.94 14.66±0.92 0.788

Ferritin 120.2 (74.7-334.5) 144.5 (95.9-403.1) 103.9 (50.0-198.0) 0.003

LDL, mg/dl 105.05±35.61 101.86±35.02 110.99±36.21 0.093

HDL, mg/dl 43.51±9.98 43.15±9.36 44.17±11.08 0.504

Triglyceride, mg/dl 108 (80-144.7) 105 (78-144) 112.95 (86-144.7) 0.633

Total cholesterol, mg/dl 153.65±45.68 149.76±46.10 160.92±44.31 0.110

Albumin, g/dl 3.05±0.62 2.85±0.51 3.43±0.64 <0.001

CRP 6.3 (4.5-8.7) 6.6 (4.9-8.8) 4.9 (3.9-8.1) 0.006

Data are given as mean±standard deviation or median (1st quartile-3rd quartile) for continuous variables according to normality of distribution and as frequency (percentage) for categorical variables, ALT: 
Alanine aminotransferase, AST: Aspartate aminotransferase, RDW: Red cell distribution width, LDL: Low density lipoprotein, HDL: High density lipoprotein, CRP: C-reactive protein

Table 1. Summary of patients characteristics, risk scores with regard to 
28-day mortality

28-day mortality

  Total (n=189) Yes (n=123) No (n=66) p

Age 88 (85-99) 89 (86-99) 86 (85-96) 0.559

Sex

   Male 66 (34.9%) 43 (35.0%) 23 (34.8%) 1.000

   Female 123 (65.1%) 80 (65.0%) 43 (65.2%)

Length of stay in 
hospital, days 12 (5-27) 8 (3-14) 37 (20-58) <0.001

Comorbidities

   Hypertension 106 (56.1%) 67 (54.5%) 39 (59.1%) 0.542

   Diabetes mellitus 69 (36.5%) 48 (39.0%) 21 (31.8%) 0.411

   Hyperlipidemia 32 (16.9%) 18 (14.6%) 14 (21.2%) 0.344

   Heart failure 77 (40.7%) 56 (45.5%) 21 (31.8%) 0.094

   Atrial fibrillation 72 (38.1%) 48 (39.0%) 24 (36.4%) 0.840

   Coronary artery disease 59 (31.2%) 45 (36.6%) 14 (21.2%) 0.044

APACHE II score 27.02±8.31 30.14±8.15 21.21±4.72 <0.001

NIHSS

   Mild (0-4) 30 (15.9%) 7 (5.7%) 23 (34.8%) <0.001

   Moderate (5-15) 83 (43.9%) 51 (41.5%) 32 (48.5%)

   Severe (≥16) 76 (40.2%) 65 (52.8%) 11 (16.7%)

SAPS II 41.25±9.34 45.03±7.36 34.21±8.55 <0.001

Data are given as mean±standard deviation or median (1st quartile-3rd quartile) for continuous 
variables according to normality of distribution and as frequency (percentage) for categorical 
variables, APACHE: Acute Physiology and Chronic Health Evaluation, NIHSS: National Institues 
of Healt Stroke Scale scores, SAPS: Simplified Acute Physiology Score
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Figure 2. ROC curve of the variables in the logistic regression model
ROC: Receiver operating characteristic

DISCUSSION
In our study, where we evaluated the mortality markers of 
patients with advanced cerebrovascular disease, when we 
evaluated 28-day mortality prediction performance of the 
variables, we found creatinine to ALT ratio and albumin 
had the highest sensitivity, APACHE II score had the highest 
specificity and positive predictive value, creatinine to ALT 
ratio had the highest accuracy, negative predictive value and 
area under ROC curve.

Królczyk et al.15 in their study including people over 80, found 
that only the age factor was significantly associated with 
mortality (p<0.001). In their study, mortality was observed in 
79.4% of the participants ≥80 years of age in a 9.4-year follow-
up.

An et al.16 reported that decreased ALT (less than 10 U/L) level 
is an independent risk factor that increases the mortality rate 

after ischemic stroke in the elderly, in their study including 
323 adult patients over 65 years of age who were diagnosed 
with ischemic stroke for the first time. The results of this study 
showed that the factors that increase the mortality rate after 
ischemic stroke in the elderly are age, baseline NIHSS score at 
admission (indicator of stroke severity), high sCr levels, and 
significantly decreased ALT level (less than 10 IU/L). In our 
study, we found that sCr/ALT ratio is a predictor of mortality 
in advanced elderly (>85 years) patients with AIS, and our 
result is compatible with the literature.

The incidence of malnutrition is high among older people, 
and malnutrition increases the incidence and mortality of 
acute kidney disease.17 Serum creatinine is mainly affected 
by physiological and clinical conditions that affect muscle 
quality.18 A correlation between the Sarcopenia Index (SI) 
[(serum creatinine/serum cystatin C)×100] and mortality, 
nutritional risk/malnutrition, and sarcopenia has been 
demonstrated in hospitalized older adults (mean age 85 years).19  
Renal function tests include serum creatinine level and it is 
a test that can be studied in many centers. Serum creatinine 
value is a remarkable data of our study. The creatinine value 
of the elderly patients with acute stroke who did not survive 
was found to be 1.35±0.11 and can be evaluated as normal 
or close to normal at first glance. However, when compared 
with survivors, it shows that there is a statistically significant 
difference between them and that even small changes affect 
mortality seriously.

Another value we evaluated in predicting mortality is ALT. 
ALT is an enzyme synthesized in the liver and decreases with 
aging.20 Significantly decreased serum ALT is an independent 
risk factor for mortality in the elderly population.20,21 

Table 3. Performance of the variables to predict 28-day mortality

  Cut-off Sensitivity Specificity Accuracy PPV NPV AUC (95.0% CI) p

APACHE II score ≥28 61.8% 90.9% 72.0% 92.7% 56.1% 0.817 (0.758-0.875) <0.001

NIHSS  ≥16 52.8% 83.3% 63.5% 85.5% 48.7% 0.739 (0.664-0.814) <0.001

SAPS II ≥40 75.6% 74.2% 75.1% 84.5% 62.0% 0.826 (0.764-0.888) <0.001

Creatinine/ALT ≥0.059 85.4% 84.8% 85.2% 91.3% 75.7% 0.909 (0.867-0.952) <0.001

Neutrophil/lymphocyte ≥3.94 54.5% 65.2% 58.2% 74.4% 43.4% 0.587 (0.502-0.671) 0.049

Ferritin ≥76 82.9% 42.4% 68.8% 72.9% 57.1% 0.630 (0.547-0.713) 0.003

Albumin <3.41 85.4% 60.6% 76.7% 80.2% 69.0% 0.753 (0.673-0.833) <0.001

CRP ≥4.9 80.5% 48.5% 69.3% 74.4% 57.1% 0.622 (0.534-0.710) 0.006
PPV: Positive predictive value, NPV: Negative predictive value, AUC: Area under ROC curve, ROC: Receiver operating characteristic, CI: Confidence intervals, APACHE: Acute Physiology and Chronic 
Health Evaluation, NIHSS: National Institues of Healt Stroke Scale scores, SAPS: Simplified Acute Physiology Score, ALT: Alanine aminotransferase, CRP: C-reactive protein

Table 4. Best predictive factors of the 28-day mortality, multiple logistic regression analysis

  β coefficient Standard error p Exp (β) 95.0% CI for Exp (β)

APACHE II score (≥28) 2.406 0.970 0.013 11.090 1.658 74.178

SAPS II (≥40) 4.148 1.210 0.001 63.305 5.911 678.009

Creatinine/ALT (≥0.059) 6.055 1.251 <0.001 426.149 36.672 4952.097

Albumin (<3.41) 2.765 0.766 <0.001 15.885 3.542 71.249

CRP (≥4.9) 1.841 0.764 0.016 6.300 1.409 28.157

Constant -7.854 1.561 <0.001

Dependent variable: 28-day mortality; Nagelkerke R2=0.859; correct prediction=92.6%
CI: Confidence interval, APACHE: Acute Physiology and Chronic Health Evaluation, SAPS: Simplified Acute Physiology Score, ALT: Alanine aminotransferase, CRP: C-reactive protein
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Additionally, a study including 329 patients with a median age 
of 62.4 years reported that sarcopenia and low ALT values, 
established biomarkers of frailty, are independent risk factors 
for extubation failure in hospitalized patients.22 A study 
examining the data of 51 831 patients with a mean age of 70.88 
showed that low ALT <10 IU/L values were associated with 
mortality.23 In our study with AIS over the age of 85 years, the 
ALT values of our surviving patients were found to be 36 IU/L 
(23 IU/L-46 IU/L), and the ALT values of our patients who did 
not survive were found to be 13 IU/L (9 IU/L-18) IU/L. At first 
glance, these values are normal acceptable values. However, 
in our study, we concluded that the difference between them 
was statistically significant and that it had a serious effect on 
mortality, like the sCr value.

Limitations
One of the limitations of our study is that it was studied in a 
specific group. Performing this study in a larger patient cohort 
may better reflect whether there is a marker of mortality in the 
general population.

CONCLUSION
The result of our study is that sCr/ALT value is a more valuable 
marker when compared to NIHSS, APACHE II and SAPS 
II values, which are mortality markers in advanced elderly 
intensive care patients with acute ischemic stroke. In order to 
calculate these scores, many parameters must be studied and 
the calculation takes time. We found that in elderly patients 
with ischemic stroke, a simple ratio of sCr and ALT, which can 
be easily studied in many centers, can better predict mortality.
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ABSTRACT
Aims: Childhood obesity is a multifactorial public health problem associated with both physical and psychological 
consequences. While previous studies have emphasized dietary habits and physical inactivity, emerging evidence points 
to the potential influence of digital media use and parental psychosocial factors. In particular, maternal social media 
addiction may indirectly affect childhood obesity through its impact on parenting behaviors and home eating environments. 
Methods: This cross-sectional study included 161 mother-child dyads (ages 4-11) recruited from a pediatric outpatient clinic. 
Standardized measures were used to assess maternal social media addiction (BSMAS), psychological symptoms (DASS-
21), feeding styles (CFQ), and children’s eating behaviors (CEBQ). Children’s body-mass index (BMI)-for-age z-scores were 
calculated using WHO standards. Correlational and multiple linear regression analyses were conducted using SPSS 29.
Results: Children with obesity (n=65) had significantly lower mean age (p=0.007) and higher maternal BMI (p=0.009) than their 
normal-weight peers. Mothers in the obese group reported significantly higher social media addiction scores (p=0.019), anxiety 
(p=0.044), and stress levels (p=0.015). Children in the obesity group exhibited higher levels of emotional overeating (p=0.027), 
food enjoyment (p=0.002), and emotional undereating (p<0.001). Maternal social media addiction was positively correlated 
with child BMI (r=0.164, p=0.038) and problematic media use in children (r=0.330, p<0.001). Regression analysis revealed 
that child age, maternal BMI, and maternal social media addiction significantly predicted child BMI (R²=0.308, p<0.001). 
Conclusion: The findings suggest that maternal social media addiction may be a relevant psychosocial risk factor for childhood 
obesity, influencing both maternal functioning and child media use. Preventive strategies should address family-based digital 
media habits alongside traditional dietary and lifestyle interventions.
Keywords: Childhood obesity, maternal social media addiction, parental feeding practices

INTRODUCTION
Childhood obesity is a global public health problem with 
significant physical and psychological consequences.1,2 Obese 
children face heightened risks for numerous health 
complications, such as cardiovascular diseases, diabetes, 
and non-alcoholic fatty liver disease.3 Moreover, in societies 
where thinness is often idealized as a component of physical 
attractiveness, childhood obesity has been associated not 
only with medical complications but also with psychological 
consequences, including low self-esteem, body dissatisfaction, 
and social marginalization.4-6 Treatment generally involves 
dietary modifications, increased physical activity, and 
behavioral changes; however, in severe cases, pharmacotherapy 
and bariatric surgery may also be considered. Nevertheless, 
due to the resistance of established obesity to treatment, 
prevention remains the most crucial strategy.3

In order to take effective steps toward the prevention of 
childhood obesity, it is essential to thoroughly investigate 

the contributing factors and develop preventive strategies 
targeting these risk elements. Childhood obesity is widely 
recognized as a multifactorial health issue that results from a 
combination of genetic predisposition, excessive caloric intake, 
insufficient physical activity, and unhealthy eating habits.2,3,7 
Socioeconomic status, environmental factors, and cultural 
dietary practices also elevate the risk of obesity-particularly in 
low-income families, where access to healthy food options is 
often limited, further exacerbating the problem.8,9

Maternal mental health appears to play a critical role in 
shaping feeding practices, the emotional quality of parent-
child interactions, and ultimately, children’s eating behaviors 
and obesity risk. Studies suggest that mothers with poorer 
psychological well-being tend to adopt less responsive and 
more emotionally detached feeding strategies, which can 
foster emotional eating in children.10 As maternal mental 
health deteriorates, declines are also observed in positive 
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weight-related cognitions, the nutritional quality of the home 
food environment, and children’s health outcomes.11 The 
emotional quality of mother-child relationships, particularly 
during feeding interactions, has been shown to influence both 
child development and the risk of obesity.12 Furthermore, 
children’s maladaptive eating behaviors have been linked to 
negative emotional states, as well as to parental practices, 
peer pressure, and broader socioeconomic factors.13 These 
findings underscore the multifaceted psychosocial dynamics 
underlying childhood obesity and support the rationale for 
exploring maternal psychological vulnerabilities as a key 
variable in obesity research. Studies examining maternal 
mental health and childhood obesity have shown that 
depressive symptoms in mothers are positively associated 
with an increased risk of obesity in preschool-aged 
children.14 Additionally, high levels of maternal anxiety have 
been linked to an increased risk of overweight or obesity in 
children, whereas greater life satisfaction among mothers has 
been marginally associated with a lower risk of childhood 
obesity.15

Factors such as maladaptive weight-related parenting 
cognitions, unhealthy home food environments, and increased 
consumption of sugar-sweetened beverages in children have 
been found to be associated with maternal depression and 
anxiety.11 Symptoms like maternal depression and anxiety 
have also been shown in studies to lead mothers to turn to 
digital platforms, such as social media, as a form of emotional 
coping.16 Consequently, maladaptive media use may emerge 
as a behavioral extension of maternal psychological distress, 
potentially disrupting family interactions and indirectly 
increasing the risk of childhood obesity.

With the rise in usage of digital media while on the COVID-19 
pandemic,17 digital engagement has emerged as a significant 
environmental factor influencing childhood obesity.18 Digital 
media addiction is seen as a psychosocial concern that elevates 
the possibility of obesity in both children and adults.19,20 
Among children, increased screen time is associated with 
decreased physical activity,21 irregular eating habits, and 
greater consumption of snacks while watching screens-factors 
that collectively contribute to the development of obesity.22

Furthermore, maternal social media addiction may indirectly 
influence childhood obesity through several mechanisms: 
diminished parenting functionality,23 parental inattention 
during mealtimes,24 unhealthy food preparation practices,25 
and greater permissiveness toward children’s media usage.26 
Thus, social media addiction should be understood not only 
as an individual psychiatric concern but also as a societal risk 
factor with broader implications for child health through its 
effects on family dynamics.

This study primarily aims to investigate how both maternal 
and child levels of social media addiction are associated with 
childhood obesity. It is also hypothesized that maternal social 
media addiction and psychological problems (e.g., depression 
and anxiety) may negatively affect children’s eating behaviors 
by increasing maladaptive parental feeding practices. 
Accordingly, it is assumed that the effect of maternal social 
media addiction and mental health symptoms on children’s 
unhealthy eating behaviors is mediated by the mothers’ 
feeding practices.

METHODS
Ethics
This study was conducted with the approval of the Karabük 
University Rectorate Non-interventional Clinical Researches 
Ethics Committee (Date: 16.04.2025, Decision No: 2025/2224). 
Written informed consent was obtained from all participants. 
All procedures were carried out in accordance with the ethical 
rules and the principles of the Declaration of Helsinki.

Study Design and Participants
This study was conducted using a cross-sectional and 
quantitative design. The study sample consisted of children 
aged 4 to 11 years and their mothers who presented to the 
pediatric outpatient clinic of Kastamonu Training and 
Research Hospital. Within the scope of the research, children 
were classified based on their body-mass index (BMI) into 
two groups; obese (BMI-for-age z-score ≥+2 SDS according 
to WHO standards) and normal weight (BMI-for-age z-score 
between –1 SDS and +1 SDS). The sample was structured to 
allow for comparisons between these two groups.

According to power analysis calculations with Cohen’s d=0.5, 
power=80% (1-β, probability of type II error), and α=0.05 (5% 
significance level), it was deemed appropriate to include a 
total of 128 mother-child dyads, with at least 64 participants 
in each group (obese vs. non-obese), to ensure sufficient 
statistical power to analyze the relationships among the 
variables. In our study, we included 65 children with obesity 
and their mothers, and 96 normal-weight children and their 
mothers.

Inclusion criteria for participation were: The child must 
have been living with the same primary caregiver mother for 
at least the past 6 months; the mother must be literate; and 
the mother must have used at least one social media platform 
(e.g., Instagram, Facebook, TikTok) regularly (≥15 minutes 
per day) within the past month. Children with neurological, 
genetic, metabolic, or developmental disorders and mothers 
diagnosed with psychotic disorders were excluded from the 
study.

Measurement Tools
Bergen Social Media Addiction Scale (BSMAS): The BSMAS 
was developed by Andreassen et al.27 to assess whether an 
individual’s use of social media is at an addictive level. The 
scale evaluates the psychological and behavioral components 
of social media addiction. It consists of 6 items, each 
reflecting a criterion of addiction. It is a 5-point Likert-Type 
Scale (1=Very rarely, 5=Very often).28 The Turkish validity 
and reliability study was conducted by Tosuntaş et al.29 The 
Cronbach’s alpha coefficient of the scale is 0.88, indicating 
high internal consistency.

Parent Feeding Style Questionnaire (PFSQ): The PFSQ was 
developed by Wardle et al.30 to evaluate parental approaches 
to feeding their children. It consists of 27 items and evaluates 
four major feeding styles; controlling feeding, emotional 
feeding, encouraging feeding, and child-centered feeding. It 
uses a 5-point Likert Scale (1=Strongly disagree, 5=Strongly 
agree). The Turkish adaptation of the scale was performed by 
Özçetin et al.31 Cronbach’s alpha coefficients range from 0.54 
to 0.83, demonstrating acceptable validity and reliability.
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Children’s Eating Behavior Questionnaire (CEBQ): The 
CEBQ, developed by Birch et al.,32 was designed to assess 
children’s eating behaviors and dietary habits. The scale 
includes 35 items and uses a 5-point Likert-type rating. Its 
Turkish version was adapted by Yılmaz et al.33

Problematic Media Use Questionnaire (PMUQ): The PMUQ, 
developed by Domoff et al.,34 is a parent-report scale designed 
to assess children’s media use habits and to determine whether 
excessive media use reaches a level of addiction. It consists of 
Likert-type items. The Turkish validity and reliability study 
was conducted by Furuncu and Öztürk.35

Depression, Anxiety and Stress Scale-21 (DASS-21): The 
DASS-21 is a self-report psychological instrument developed 
by Lovibond and Lovibond36 to assess symptoms of depression, 
anxiety, and stress. It consists of 21 items, with three subscales 
(7 items each). Participants rate each item using a 4-point 
Likert Scale (0-3). The Turkish version of the DASS-21 was 
validated by Sarıçam,37 and the scale has demonstrated 
adequate psychometric properties.

Data Collection Process
It was conducted via in-person interviews with mothers 
who agreed to participate voluntarily. The children’s 
anthropometric measurements, including height and weight, 
were obtained by the research team using standardized 
clinical protocols.

BMI was calculated by dividing the weight (kg) by the square 
of the height (in meters) (kg/m2). However, due to growth 
variations related to age and gender in childhood, these 
values were standardized using BMI-for-age z-scores based on 
World Health Organization (WHO) age and gender reference 
standards. According to WHO 2007 growth reference 
data, values between +1 SDS and +2 SDS were classified as 
“overweight,” and values ≥+2 SDS were classified as “obese” 
(WHO, 2007). The obtained BMI scores were converted into 
age- and sex-adjusted z-scores using the WHO AnthroPlus 
software, and classifications were made accordingly.

All the scales were completed by the mothers. The BSMAS, 
PFSQ, and DASS-21 scales present data related to the mothers’ 
clinical status, while the CEBQ and PMUQ scales reflect 
information related to the clinical condition of the children.

Statistical Analysis
Data analysis was performed using SPSS version 29.00. 
The normality of the data distribution was assessed using 
the Kolmogorov–Smirnov test. Categorical variables were 
analyzed using frequency and percentage distributions, 
while comparisons between groups for continuous variables 
were conducted using independent samples T test or Mann-
Whitney U Test, as appropriate. Relationships between 
clinical scale parameters were evaluated using Spearman’s 
correlation test, and predictive effects were assessed using 
multiple linear regression analysis. A p-value of <0.05 was 
considered statistically significant.

RESULTS
A total of 161 children and their mothers participated in the 
study. Of these, 65 children were classified as obese and 96 as 
having normal weight. There was no statistically significant 
difference between the groups in terms of maternal age 
(p=0.055). In the obesity group, 43 children were boys (66.2%) 

and 22 were girls (33.8%), while in the normal-weight group, 
51 children were boys (53.1%) and 45 were girls (46.9%). 
There was no significant difference in gender distribution 
between the groups (χ²=2.698, p=.100). However, a significant 
difference was observed in mean age, with children in the 
obesity group (M=7.00 years) being significantly younger than 
those in the normal-weight group (M=9.00 years; Z=–2.689, 
p=.007).

The BMI of mothers in the obesity group was significantly 
higher (median=25.81; p=0.009). Additionally, when children’s 
daily social media usage was compared, a greater proportion 
of children in the obesity group fell within the 1-3-hour usage 
range (p=0.024). Sociodemographic characteristics of the 
children and their mothers are presented in Table 1.

Mothers in the obesity group had significantly higher total 
scores on the BSMAS (median=14.00 vs. 12.00; p=0.019), 
suggesting a potential association between maternal social 
media addiction and childhood obesity. Regarding maternal 
psychological symptoms, anxiety (p=0.044) and stress levels 
(p=0.015) were significantly higher in the obesity group. 
However, no significant difference was found in depression 
scores (p=0.243).

Moreover, children in the obesity group had significantly 
higher scores on the PMUQ (median=20.00 vs. 16.00; 
p=0.021). In terms of eating behaviors, obese children scored 
significantly higher on “enjoyment of food” (p=0.002), 
“emotional overeating” (p=0.027), “desire to drink” 
(p=0.001), “emotional undereating” (p=0.001), and “slowness 
in eating” (p=0.003), indicating a greater prominence of 
both physiological and emotional hunger cues. Clinical 
characteristics of children and mothers are shown in Table 2.

Correlation analyses revealed significant positive relationships 
between children’s BMI and both maternal BMI (r=.237, 
p=.002) and maternal total BSMAS scores (r=.164, p=.038). 
Furthermore, children’s BMI was significantly correlated 
with specific eating behavior subscales, including “Emotional 
Undereating” (r=.363, p<.001) and “enjoyment of food” 
(r=.291, p<.001). Maternal social media addiction scores 
were positively associated with maternal depression (r=.285, 
p<.001), anxiety (r=.208, p=.008), and stress (r=.244, p=.002), 
as well as children’s problematic media use (r=.330, p<.001) 
and emotional undereating (r=.285, p<.001). These results are 
presented in Table 3.

Finally, multiple linear regression analysis revealed that 
children’s BMI was significantly predicted by child age 
(p<0.001), maternal BMI (p=0.034), and maternal BSMAS 
total score (p=0.027). The overall model was statistically 
significant (F=6.041, p<0.001) and accounted for 30.8% of the 
variance (R²=0.308). Results are shown in Table 4.

DISCUSSION
The findings of this study highlight the complex and 
multifactorial nature of childhood obesity, while also 
emphasizing the role of maternal social media usage and 
psychological well-being in this process. Previous literature 
has emphasized that mothers are typically the primary 
decision-makers regarding their children’s dietary habits and 
are the key figures in shaping the home food environment.38,39 
While direct empirical evidence linking maternal social 
media addiction to children’s dietary habits remains limited, 
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Table 1. Comparison of sociodemographic characteristics of children with obesity and normal weight and their mothers

Variable Children with obesity (n=65) Children with normal weight (n=96) p

Mother’s age 37.78±5.23 36.23±4.81 0.055a

Mother’s BMI median (min-max) 25.81 (19.05-47.80) 24.45 (17.26-53.78) 0.009b

Mother’s education level, n (%) 0.157c

   Primary school 9 (13.8) 5 (5.2)

   High school 12 (18.5) 18 (18.8)

   University 44 (67.7) 73 (76.0)

Marital status 0.583d

   Married 63 (96.9) 92 (95.8)

   Single 0 1 (1.0)

   Divorced 1 (1.5) 3 (3.1)

   Widowed 1 (1.5) 0

Maternal psychiatric history, n (%) 0.408c

   None 88 (87.7) 57 (91.7)

   Present 8 (12.3) 8 (8.3)

Years of social media use by mother median (min-max) 10.00 (4.00-25.00) 10.00 (2.00-20.00) 0.561b

Most frequently used social media platform by mother, n (%) 0.897d

   YouTube 7 (10.8) 8 (8.3)

   Instagram 52 (80.0) 82 (85.4)

   Facebook 1 (1.5) 1 (1.0)

   X/Twitter 3 (4.6) 3 (3.1)

   TikTok 1 (1.5) 0

   Other 1 (1.5) 2 (2.1)

Child’s gender, n (%) 0.100c

   Girls 22 (33.8) 45 (46.9)

   Boys 43 (66.2) 51 (53.1)

Child’s age (years) median (min-max) 7.00 (4.00-11.00) 9.00 (4.00-11.00) 0.007b

Child’s education level, n (%) 0.272c

   Not attending school 2 (3.1) 3 (3.1)

   Nursery 5 (7.7) 10 (10.4)

   Kindergarten 11 (16.9) 25 (26.0)

   Primary school 38 (58.5) 53 (55.2)

   Secondary school 9 (13.8) 5 (5.2)

Child psychiatric history, n (%) 0.441e

   None 61 (93.8) 93 (96.9)

   Present 4 (6.2) 3 (3.1)

Types of food consumed more frequently at home, n (%) 0.143c

   Pastries 9 (13.8) 8 (8.3)

   Meat 29 (44.6) 40 (41.7)

   Vegetables 13 (20.0) 34 (35.4)

   Chicken 14 (21.5) 14 (14.6)

Frequency of consuming ready-to-eat snacks (junk food), n (%) 0.018d

   Daily 15 (23.1) 16 (16.7)

   Several times a week 40 (61.5) 45 (46.9)

   Rarely 9 (13.8) 34 (35.4)

   Never 1 (1.5) 1 (1.0)

Child’s daily time spent on social media, n (%) 0.024d

   0-1 hour 32 (49.2) 68 (70.8)

   1-3 hours 24 (36.9) 23 (24.0)

   3-6 hours 7 (10.8) 7 (3.1)

   ≥6 hours 2 (3.1) 2 (2.1)
Values are presented as mean±standard deviation or median (min-max) for continuous variables and as number (%) for categorical variables. BMI: Body mass index, min: Minimum, max: Maximum, a: 
Independent samples T test was used for normally distributed continuous variables, b: Mann-Whitney U test was used for non-normally distributed continuous variables, c: Pearson chi-square test was used 
for categorical variables, d: Monte Carlo simulation was used due to small expected cell frequencies, e: Fisher’s exact test was used, p<.05 was considered statistically significant
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Table 2. Comparison of psychosocial characteristics, feeding practices, and media use behaviors between obese and normal-weight children and their 
mothers

Children with obesity (n=65) Children with normal weight (n=96) p

BSMAS median (min-max) 14.00 (6.00-28.00) 12.00 (6.00-26.00) 0.019a

PFQ

   Restrictive feeding mean±SD 18.96±4.10 20.17±3.95 0.063b

   Emotional feeding median (min-max) 10.00 (5.00-20.00) 10.00 (5.00-24.00) 0.597a

   Encouraging feeding median (min-max) 16.00 (9.00-28.00) 16.00 (8.00-26.00) 0.732a

   Child-centered feeding median (min-max) 31.00 (18.00-41.00) 33.00 (21.00-41.00) 0.216a

CEBQ median (min-max)

   Food responsiveness 15.00 (8.00-21.00) 15.00 (8.00-21.00) 0.646a

   Enjoyment of food 12.00 (6.00-18.00) 11.00 (4.00-15.00) 0.002a

   Emotional overeating 10.00 (5.00-16.00) 10.00 (4.00-16.00) 0.027a

   Desire to drink 7.00 (3.00-13.00) 5.00 (3.00-13.00) <0.001a

   Satiety responsiveness 12.00 (7.00-18.00) 11.00 (5.00-17.00) 0.095a

   Emotional undereating 8.00 (4.00-15.00) 7.00 (3.00-14.00) <0.001a

   Slowness in eating 9.00 (5.00-13.00) 8.00 (4.00-14.00) 0.003a

   Food fussiness 20.00 (12.00-31.00) 20.00 (12.00-31.00) 0.290a

DASS-21 median (min-max)

   Depression 4.00 (0.00-20.00) 3.50 (0.00-18.00) 0.243a

   Anxiety 4.00 (0.00-17.00) 2.00 (0.00-13.00) 0.044a

   Stress 6.00 (0.00-18.00) 5.00 (0.00-15.00) 0.015a

PMUQ median (min-max) 20.00 (9.00-37.00) 16.00 (9.00-42.00) 0.021a

a: Mann-Whitney U test, b: Independent samples T test, BSMAS: Bergen Social Media Addiction Scale, PFQ: Parental Feeding Questionnaire, CEBQ: Children’s Eating Behaviour Questionnaire, DASS-21: 
Depression Anxiety Stress Scales-21, PMUQ: Problematic Media Use Questionnaire, p<0.05 was considered statistically significant

Table 3. Correlations between children’s body mass index and maternal psychological state, media use, and children’s eating behaviors
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Table 4. Regression analysis of psychosocial and demographic variables predicting children’s BMI

Independent variable B (unstandardized) Beta (standardized) t p (Sig.)

Maternal education level -0.816 -0.140 -1.829 0.069

Maternal BMI 0.115 0.157 2.135 0.034

Child’s age 0.555 0.322 4.180 <0.001

Maternal social media use (years) -1.192 -0.147 -1.943 0.054

Dominant food type at home 0.142 0.034 0.470 0.639

Frequency of junk food consumption -0.525 -0.100 -1.363 0.175

Child’s gender 0.435 0.058 0.799 0.426

Weekday physical activity (min) -0.198 -0.068 -0.885 0.377

Child’s daily social media time 0.415 0.081 0.952 0.342

BSMAS 0.145 0.178 2.241 0.027

PMUQ -0.015 -0.032 -0.377 0.707
Dependent variable: Child’s BMI, BMI: Body-mass index, BSMAS: Bergen Social Media Addiction Scale, PMUQ: Problematic Media Use Questionnaire, B: Unstandardized regression coefficient, Beta: 
Standardized regression coefficie nt; p<.05 is considered statistically significant

recent findings suggest that problematic maternal media use 
may disrupt feeding interactions40 and parenting routines,11 
potentially influencing child obesity risk. Therefore, this 
study explores this potential association as a novel hypothesis.

In our study, mothers in the obesity group exhibited 
significantly higher levels of social media addiction, which 
raises concerns about the potential impact of such usage on 
parenting functions. Poulain et al.26 reported that excessive 
parental social media use can negatively affect parent-
child interactions. Reduced interaction quality and lower 
parental responsiveness may be associated  with behavioral 
problems and disordered eating in children, particularly in 
contexts where digital media use interferes with parent-child 
engagement.40 Emerging research suggests that distracted 
caregiving-such as using phones during meals-may weaken 
parental attunement and responsiveness, potentially 
contributing to unhealthy eating patterns.40,41 Similarly, 
Zhang et al.24 suggested that maternal social media addiction 
may lead to attentional distraction, which can disrupt the 
establishment of healthy eating routines at home.

In the obesity group, elevated levels of eating behaviors 
such as emotional overeating and enjoyment of food suggest 
that these children may be driven not only by physiological 
hunger, but also by psychological hunger-triggered by stress, 
boredom, or emotional deprivation. Such emotional eating 
behaviors are linked to underdeveloped emotional regulation 
skills in children and may offer short-term relief while paving 
the way for long-term weight gain and eating disorders.42,43 
The literature indicates that emotional eating tendencies begin 
to develop in childhood and are often reinforced through 
parental modeling.32

In this context, as demonstrated in our study, higher levels of 
maternal social media addiction may increase the likelihood 
of children engaging in these emotional eating behaviors. 
Social media addiction may divert the parent’s attention away 
from the child’s emotional needs, lead to a lack of parental 
attunement during meals, and promote food as a substitute 
for emotional support.23,24 Furthermore, increased screen 
time exposure provided to children during maternal media 
use may reduce physical activity and foster automatic, 
reward-driven eating behaviors such as snacking in front of 
screens.22 In summary, these findings raise the possibility that 
mothers with high levels of social media addiction may fail to 

recognize or adequately respond to their children’s emotional 
hunger and regulation needs.

Moreover, the higher levels of anxiety and stress observed 
among mothers in the obesity group support the interaction 
between maternal mental health and child nutrition. Foster 
et al.14 emphasized that psychological symptoms such as 
depression and anxiety may negatively affect parenting 
styles, thereby indirectly altering the nutritional environment 
provided to the child. The greater prominence of eating 
behavior subdimensions such as emotional overeating, food 
responsiveness, and slow eating in the obese child group 
suggests that these psychological and behavioral influences 
may significantly shape dietary choices.2,4

To further contextualize the findings of this study, it is useful 
to situate them within established theoretical frameworks. 
One such framework is the family systems theory, which posits 
that the family operates as an interdependent system in which 
the behaviors and emotional states of each member influence 
and are influenced by others within the unit.44 In this context, 
a mother’s problematic social media use can disrupt relational 
dynamics, leading to reduced responsiveness, inconsistent 
feeding practices, and emotional disengagement-factors that 
are known to affect a child’s behavioral regulation and eating 
habits.45

Another useful framework is Bronfenbrenner’s ecological 
systems theory, which conceptualizes child development as 
the result of dynamic interactions between the individual and 
multiple nested environmental systems. These include the 
microsystem (e.g., family, school), mesosystem, exosystem, 
and macrosystem, such as broader cultural and media 
influences.46,47

In this context, maternal social media addiction can be viewed 
as a macrosystem-level influence that exerts downstream 
effects on the child’s immediate environment-namely, 
the  home setting and mother-child interactions. Through 
these proximal disruptions, digital overuse by caregivers may 
shape the child’s eating behaviors, emotion regulation, and 
ultimately obesity risk.24

Applying these theoretical lenses facilitates a more holistic 
understanding of how maternal psychological vulnerabilities 
and digital habits jointly influence children’s health across 
multiple ecological layers.
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In addition, the longer durations of children’s social media use 
and higher problematic media use scores in the obesity group 
point to the impact of digital media on eating behaviors.16 
Highlighted that increased screen time not only reduces 
physical activity but also promotes irregular and unhealthy 
food consumption in front of screens. In this context, maternal 
social media addiction may shape children’s relationship with 
digital media and thus indirectly contribute to the risk of 
obesity.48

In conclusion, the findings of this study suggest that social 
media addiction is not merely an individual issue, but rather 
a multifaceted societal risk factor with broad implications 
for family dynamics and child health. Combating childhood 
obesity requires more than just promoting individual 
behavioral changes; it calls for holistic approaches that 
address intrafamilial communication, digital media use, and 
parental mental health.

One of the major strengths of this study is its comprehensive 
examination of multidimensional variables from both children 
and mothers, including social media usage, psychological 
symptoms, feeding styles, and eating behaviors. Unlike many 
prior studies that have examined these factors in isolation, 
this research enables a more integrated understanding of 
the complex nature of childhood obesity. Moreover, the use 
of standardized instruments and the collection of data from 
both mother and child enhance the methodological rigor and 
reliability of the findings.

Limitations
Nonetheless, the study has several limitations. Due to its cross-
sectional design, causal relationships cannot be established. 
Since the data on social media use and psychological 
symptoms were based on self-report questionnaires, there 
is a risk of social desirability bias. Additionally, the sample 
was drawn from a single hospital in one city, which limits the 
generalizability of the findings to broader populations. The 
groups in the study were not matched in terms of age, which 
may represent a limitation when interpreting between-group 
comparisons. However, child age was included as a covariate 
in the regression analyses, allowing for statistical control of its 
potential effects. Nonetheless, differences in key demographic 
variables such as age should be carefully considered when 
interpreting the findings. One limitation of the study is that 
groups were not matched for socioeconomic status, nor 
was socioeconomic status statistically controlled for in the 
analyses. Given that SES may influence both digital media 
use and eating behaviors, this factor represents a potential 
confounder that should be considered when interpreting the 
findings. This study was conducted within the sociocultural 
context of Turkiye, where mothers traditionally hold a central 
role in child feeding and caregiving. While this cultural norm 
strengthens the focus on maternal factors, the exclusion of 
fathers and other caregivers limits the generalizability of the 
findings to broader family dynamics. Additionally, certain 
expected associations, such as the non-significant link 
between maternal depression and child obesity, may have 
been influenced by sample-specific characteristics, potential 
underreporting, or cultural nuances in the expression and 
impact of psychological symptoms.

One limitation of the present study is that although psychiatric 
conditions and medication use in both mothers and children 
were evaluated, these variables were not controlled for in the 
statistical analyses. Given that a wide range of psychiatric 

symptoms may influence both media use and eating 
behaviors, not adjusting for these potential confounders may 
have affected the observed associations.

Future studies should employ longitudinal designs to better 
understand the temporal effects of social media addiction 
and psychopathological symptoms. Including paternal media 
habits and mental health in such analyses would provide 
a more comprehensive perspective on parental influence. 
Intervention-based research should also explore the 
effectiveness of programs focused on digital media literacy 
and parent-child interaction as preventive strategies against 
obesity.

CONCLUSION
This study demonstrates that childhood obesity is associated 
not only with caloric intake and physical activity but also 
with parental digital media use, psychological well-being, 
and feeding practices. Maternal social media addiction has 
been associated with both maternal mental health symptoms 
and children’s media use and eating behaviors. The findings 
emphasize that digital media addiction extends beyond 
being an individual problem and should be recognized as a 
systemic issue affecting family functioning and child health. 
Additionally, the main limitations of our study should 
be acknowledged, including its cross-sectional design, 
recruitment from a single center, reliance on self-report 
questionnaires, and the exclusion of paternal data. These 
factors may affect the generalizability and causal interpretation 
of the findings. Therefore, public health strategies targeting 
childhood obesity should adopt a multidimensional approach. 
First, parent-focused psychoeducation programs could be 
developed to increase awareness about the potential impacts 
of social media overuse on parenting and child development. 
Second, routine screening for digital media overuse and 
psychological symptoms in parents-particularly mothers-
should be integrated into pediatric and primary care settings. 
Third, preventive interventions could include workshops that 
promote healthy digital habits, emotional regulation, and 
responsive feeding strategies within the family environment. 
Finally, school and community-based programs that support 
digital media literacy and promote family engagement without 
screens may contribute to healthier behavioral patterns in 
children.

ETHICAL DECLARATIONS
Ethics Committee Approval
The study was carried out with the permission of the Karabük 
University Rectorate Non-interventional Clinical Researches 
Ethics Committee (Date: 16.04.2025, Decision No: 2025/2224). 

Informed Consent
All mothers signed and free and informed consent form.

Referee Evaluation Process
Externally peer-reviewed. 

Conflict of Interest Statement
The authors have no conflicts of interest to declare. 

Financial Disclosure
The authors declared that this study has received no financial 
support. 



135

Koç Apaydın et al. Maternal and child media use in relation to childhood obesity

Author Contributions
All of the authors declare that they have all participated in 
the design, execution, and analysis of the paper, and that they 
have approved the final version.

Acknowledgments
The author would like to thank all participating families for 
their valuable contributions.

REFERENCES
1.	 Karnik S, Kanekar A. Childhood obesity: a global public health crisis. 

Int J Prev Med. 2012;3(1):1-7.
2.	 Sahoo K, Sahoo B, Choudhury AK, Sofi NY, Kumar R, Bhadoria AS. 

Childhood obesity: causes and consequences. J Family Med Prim Care. 
2015;4(2):187-192. doi:10.4103/2249-4863.154628

3.	 Leung AK, Wong AH, Hon KL. Childhood obesity: an updated review. 
Curr Pediatr Rev. 2024;20(1):2-26. doi:10.2174/157339631866622080109
3225

4.	 Ismail F, Daud DMA, Ligadu CP. Overweight and obese children’s 
psychosocial effects: a review of the literature. Int J Acad Res Bus Soc Sci. 
2021;11(9):732-745. doi:10.6007/IJARBSS/v11-i9/11062

5.	 Puhl RM, Latner JD. Stigma, obesity, and the health of the nation’s 
children. Psychol Bull. 2007;133(4):557-580. doi:10.1037/0033-2909.133. 
4.557

6.	 Latzer Y, Stein D. A review of the psychological and familial perspectives 
of childhood obesity. J Eat Disord. 2013;1:7. doi:10.1186/2050-2974-1-7

7.	 Kumar S, Kelly AS. Review of childhood obesity: from epidemiology, 
etiology, and comorbidities to clinical assessment and treatment. Mayo 
Clin Proc. 2017;92(2):251-265. doi:10.1016/j.mayocp.2016.09.017

8.	 Torres Pereira F, Correa Domingues S, dos Santos MG. The complexity 
of childhood obesity: factors, impacts and solutions. World J Biol Pharm 
Health Sci. 2024;19(1):466-472.

9.	 Skelton JA, Irby MB, Grzywacz J, Miller G. Etiologies of obesity in 
children: nature and nurture. Pediatr Clin North Am. 2011;58(6):1333. 
doi:10.1016/j.pcl.2011.09.006

10.	Sampige R, Kuno CB, Frankel LA. Mental health matters: parent mental 
health and children’s emotional eating. Appetite. 2022;180:106314. doi: 
10.1016/j.appet.2022.106317

11.	Keresztes M, Delaney CL, Byrd-Bredbenner C. Maternal mental health 
status is associated with weight-related parenting cognitions, home food 
environment characteristics, and children’s behaviors. Int J Environ Res 
Public Health.2022;19(21):13855. doi:10.3390/ijerph192113855

12.	Bergmeier H, Paxton SJ, Milgrom J, et al. Early mother-child dyadic 
pathways to childhood obesity risk: a conceptual model. Appetite. 2020; 
144:104459. doi:10.1016/j.appet.2019.104459

13.	Abdoli M, Scotto Rosato M, Cipriano A, et al. Affect, body, and eating 
habits in children: a systematic review. Nutrients. 2023;15(15):3343. doi: 
10.3390/nu15153343

14.	Foster JA. Parental mental health and childhood obesity: a systematic 
review. Obes Rev. 2020;21(4):e12929.

15.	Belcher BR, Maher JP, O’Connor SG, Leventhal AM, Margolin G, 
Dunton GF. Dual versus single parental households and differences in 
maternal mental health and child’s overweight/obesity. Matern Child 
Health J. 2019;23(4):547-556. doi:10.1007/s10995-018-2671-2

16.	Kinser PA, Jallo N, Amstadter AB, Thacker LR, Jones E, Moyer S. 
Depression, anxiety, resilience, and coping: the experience of pregnant 
and new mothers during the first few months of the COVID-19 
pandemic. J Womens Health (Larchmt). 2021;30(5):654-664. doi:10.1089/
jwh.2020.8866

17.	Luo T, Chen W, Liao Y. Social media use in China before and during 
COVID-19: preliminary results from an online retrospective survey. J 
Psychiatr Res. 2021;140:35-38. doi:10.1016/j.jpsychires.2021.05.057

18.	Nagata JM, Magid HS, Gabriel KP. Screen time for children and 
adolescents during the coronavirus disease 2019 pandemic. Obesity 
(Silver Spring). 2020;28(9):1582. doi:10.1002/oby.22992

19.	Bhatnagar K, Sharma R. Media exposure as predictor of childhood 
obesity in children aged 7-12 years in Gurgaon. Int J Indian Psychol. 
2017;4(3):119. doi:10.25215/0403.119

20.	Tatar S, Özdemir A, Altuntaş ZS, Mercimekçi S, Aypak C. Relationship 
between social media addiction and bodyweight. Eur J Clin Exp Med. 
2023;21(1):14-18. doi:10.15584/ejcem.2023.1.2

21.	Gülü M, Yagin FH, Gocer I, et al. Exploring obesity, physical activity, 
and digital game addiction levels among adolescents: a study on 
machine learning-based prediction of digital game addiction. Front 
Psychol. 2023;14:1097145. doi:10.3389/fpsyg.2023.1097145

22.	Robinson TN, Banda JA, Hale L, et al. Screen media exposure and obesity 
in children and adolescents. Pediatrics. 2017;140(Suppl 2):S97-S101. doi: 
10.1542/peds.2016-1758K

23.	Radesky J, Miller AL, Rosenblum KL, Appugliese D, Kaciroti N, 
Lumeng JC. Maternal mobile device use during a structured parent-
child interaction task. Acad Pediatr. 2015;15(2):238-244. doi:10.1016/j.
acap.2014.10.001

24.	Zhang K, Li P, Zhao Y, Griffiths MD, Wang J, Zhang MX. Effect of social 
media addiction on executive functioning among young adults: the 
mediating roles of emotional disturbance and sleep quality. Psychol Res 
Behav Manag. 2023;16:1911-1920. doi:10.2147/PRBM.S414625

25.	Ghobadi S, Hassanzadeh-Rostami Z, Salehi-Marzijarani M, et al. 
Association of eating while television viewing and overweight/obesity 
among children and adolescents: a systematic review and meta-analysis 
of observational studies. Obes Rev. 2018;19(3):313-320. doi:10.1111/obr. 
12637

26.	Poulain T, Ludwig J, Hiemisch A, Hilbert A, Kiess W. Media use of 
mothers, media use of children, and parent-child interaction are related 
to behavioral difficulties and strengths of children. Int J Environ Res 
Public Health. 2021;18(4):1694.

27.	Andreassen CS, Torsheim T, Brunborg GS, Pallesen S. Development of 
a Facebook Addiction Scale. Psychol Rep. 2012;110(2):501-517. doi:10. 
2466/02.09.18.PR0.110.2.501-517

28.	Andreassen CS, Pallesen S, Griffiths MD. The relationship between 
addictive use of social media, narcissism, and self-esteem: Findings from 
a large national survey. Addict Behav. 2017;64:287-293. doi:10.1016/j.
addbeh.2016.03.006

29.	Tosuntaş ŞB, Karadağ E, Orhan S. The determinants of Facebook 
addiction. J Educ Technol Soc. 2018;21(2):25-36.

30.	Wardle J, Guthrie CA, Sanderson S, Rapoport L. Development of the 
Children’s Eating Behaviour Questionnaire. J Child Psychol Psychiatry. 
2002;42(7):963-970. doi:10.1111/1469-7610.00792

31.	Özçetin M, Yılmaz R, Erkorkmaz Ü, Esmeray H. Ebeveyn Besleme Tarzı 
Anketi geçerlik ve güvenirlik çalışması. Turk Pediatri Ars. 2010;45(2): 
124-131. doi:10.4274/tpa.45.124

32.	Birch LL, Davison KK. Family environmental factors influencing 
the developing behavioral controls of food intake and childhood 
overweight. Pediatr Clin North Am. 2001;48(4):893-907. doi:10.1016/
s0031-3955(05)70347-3

33.	Yılmaz R, Erkorkmaz Ü, Esmeray H. Çocukların Yeme Davranışları 
Ölçeği’nin Türkçe uyarlaması: geçerlilik ve güvenilirlik çalışması. Turk 
Pediatri Ars. 2011;46(3):212-219.

34.	Domoff SE, Harrison K, Gearhardt AN, Gentile DA, Lumeng JC, Miller 
AL. Development and validation of the problematic media use measure: 
a parent report measure of screen media “addiction” in children. Psychol 
Pop Media Cult. 2019;8(1):2-11. doi:10.1037/ppm0000163

35.	Furuncu C, Öztürk E. Problemli Medya Kullanım Ölçeği Türkçe 
formunun geçerlik güvenirlik çalışması: Çocuklarda Ekran Bağımlılığı 
Ölçeği ebeveyn formu. Erken Çocuk Çalış Derg. 2020;4(3):535-566. doi: 
10.24130/eccd-jecs.1967202043237

36.	Lovibond SH, Lovibond PF. Manual for the Depression Anxiety Stress 
Scales. Sydney: Psychology Foundation of Australia; 1995.

37.	Sarıçam H. The psychometric properties of Turkish version of 
Depression Anxiety Stress Scale-21 (DASS-21) in health control and 
clinical samples. J Cogn Behav Psychother Res. 2018;7(1):19-30. doi:10. 
5455/JCBPR.274847

38.	Anzman SL, Rollins BY, Birch LL. Parental influence on children’s early 
eating environments and obesity risk: implications for prevention. Int J 
Obes. 2010;34(7):1116-1124. doi:10.1038/ijo.2010.43

39.	Birch LL, Fisher JO. Development of eating behaviors among children 
and adolescents. Pediatrics. 1998;101(Suppl 2):539-549.

40.	Ventura AK, Hohman EE, Furtado M, Mennella JA. Mothers’ use 
of digital media during family meals is associated with reduced 
responsiveness to children’s hunger and satiety cues. Appetite. 2023;188: 
107666. doi:10.1016/j.appet.2023.107666

41.	Mason EM, Riccabona TM, Ventura AK. Technoference in infant 
feeding: the impact of maternal digital media use during breastfeeding 
on maternal attention and mother-infant interactions. Front Dev 
Psychol. 2024;2:1441486. doi:10.3389/fdpys.2024.1441486

42.	Braden A, Rhee K, Peterson CB, Rydell SA, Zucker N, Boutelle K. 
Associations between child emotional eating and general parenting 
style and specific feeding practices. Appetite. 2014;76:76-83.

43.	Vannucci A, Werthmann J. Emotion regulation mediates relationships 
between perceived parenting style and emotional eating in adolescents. J 
Health Psychol. 2012;17(5):682-692. doi:10.1177/1359105311425984

44.	Goldenberg H, Goldenberg I. Family Therapy: An Overview. 9th ed. 
Boston, MA: Cengage Learning; 2013.

https://doi.org/10.1016/j.appet.2022.106317
https://doi.org/10.1016/j.appet.2022.106317
https://doi.org/10.25215/0403.119
https://doi.org/10.15584/ejcem.2023.1.2
https://doi.org/10.5455/JCBPR.274847
https://doi.org/10.5455/JCBPR.274847


136

Kastamonu Med J. 2025;5(2):128-136

45.	Anderson SE, Keim SA. Parent-child interaction, self-regulation, and 
obesity prevention in early childhood.  Curr Obes Rep. 2016;5(2):192-
200. doi:10.1007/s13679-016-0211-1

46.	Bronfenbrenner U. The Ecology of Human Development: Experiments by 
Nature and Design. Harvard University Press; 1979.

47.	Tudge J, Mokrova I, Hatfield B, Karnik R. Uses and misuses of 
Bronfenbrenner’s bioecological theory of human development. J Fam 
Theory Rev. 2009;1(4):198-210. doi:10.1111/j.1756-2589.2009.00026.x

48.	Chong SC, Teo WZ, Shorey S. Exploring the perception of parents 
on children’s screentime: a systematic review and meta-synthesis of 
qualitative studies. Pediatr Res. 2023;94(5):915-925. doi:10.1038/s41390-
023-02555-9



Case Report

This work is licensed under a Creative Commons Attribution 4.0 International License.

KASTAMONU
MEDICAL JOURNAL

DOI: 10.51271/KMJ-0198
Kastamonu Med J. 2025;5(2):137-142

N-hexane neuropathy: more frequent than expected

Yaprak Seçil1, Figen Tokuçoğlu2, Tuğçe Mengi3, Gözde Nur Doğan1, 
Tülay Kurt İncesu1, Yeşim Beckmann1

1Department of Neurology, İzmir Atatürk Training and Research Hospital, Katip Çelebi University, İzmir, Turkiye
2Department of Neurology, Faculty of Medicine, Balıkesir University, Balıkesir, Turkiye

3Department of Neurology, Buca Seyfi Demirsoy Training and Research Hospital, Demokrasi University, İzmir, Turkiye

Cite this article as: Seçil Y, Tokuçoğlu F, Mengi T, Doğan GN, Kurt İncesu T, Beckmann Y. N-hexane neuropathy: more frequent than expected. 
Kastamonu Med J. 2025;5(2):137-142.

Received: 01.08.2024                  ◆                  Accepted: 18.11.2024                  ◆                  Published: 20.06.2025

ABSTRACT
Organic solvents that are widely used in industrial production and abused amongst teenagers for recreational purposes may 
cause some neurological abnormalities, including polyneuropathy. Poorly ventilated working environments and working without 
protective garments are the most common reasons for intoxication. N-hexane toxicity often causes sensorimotor mixed type 
demyelinating neuropathy, but axonal degeneration is not rare. We report five cases that had mainly axonal motor polyneuropathy 
due to n-hexane containing glue usage, with clinical and electrophysiological data. Clinical and electrophysiological examinations 
revealed predominantly motor findings. One patient had delayed P100 potential, two had abnormal conduction in fasciculus 
gracilis. “coasting” phenomenon was observed in one patient. Neuropathy due to toxic agents is a significant public health 
problem. Workingplace conditions must be strictly controlled if toxic materials are present. Patients who had electromyography 
compatible with polyneuropathy should be questioned for harmful exposure. Asymptomatic workers should also be examined. 
Patients should be followed for the possibility of the “coasting” effect.
Keywords: N-hexane, polyneuropathy, electrophysiology, organic solvents

INTRODUCTION
N-hexane is an aliphatic hydrocarbon derivative, which is 
widely used in industrial settings and abused for recreational 
purposes amongst teenagers.1 It is used as a solvent in vegetable 
oil extraction, and in cleaners, degreasers, glues, spray paints, 
paint thinners, coatings, silicones, and greases. Workers in 
the fields of food processing, printing, manufacturing, and 
painting often use these n-hexane-containing products and 
automotive repair industries, as well as anywhere petroleum 
distillates are used.2-4 Because of the volatile property of 
this substance, working in insufficiently ventilated close 
workplaces may cause slow progressing, sensorimotor 
polyneuropathy with axonal degeneration and secondary 
demyelination.5-9 Cranial neuropathies and blurred vision 
due to maculopathy have been observed.3,8,10 In glue-sniffers 
or patients with n-hexane neuropathy caused by addictive 
inhalation, the neurological manifestations are characterized 
by subacute, predominantly motor polyneuropathy. Nerve 
conduction abnormalities may fulfill the formal criteria for 
demyelinating polyradiculoneuropathy.4 However, there 
are also reported cases with pure motor nerve involvement. 
The rate of polyneuropathy development is wide. The rate 
of polyneuropathy due to volatile substances, including 
n-hexane, is between 7% and 62%.8

We would like to present five cases of n-hexane neuropathy 
here that were referred to our electrophysiology laboratory 
from different neurology departments. Clinical and 
electrophysiological data of these patients were discussed in 
relation to literature.

CASES PRESENTATION
We evaluated five patients who had prior n-hexane exposure 
in their workplaces with polyneuropathy. Two of them worked 
in a shoe manufacturing, while other three worked in same 
factory in which adhesive bands were produced. All patients 
underwent extensive search concerning the etiology of 
polyneuropathy, which included complete blood count, renal 
and liver functions, electrolytes, glucose, vitamin B12, folic 
acid, antibodies for hepatitis and human immunodeficiency 
viruses, serum and urine protein electrophoresis and tumor 
markers. They all had chest radiographs and spinal magnetic 
resonance imagings (MRI). Electrophysiological examinations 
included motor and sensory nerve conductions (CNV), needle 
electromyography (EMG) of distal and proximal limb muscles 
and in two cases evoked potentials (Table 1). Two of the 
patients also had control examinations after termination of 
exposure (Table 2). None of them had nerve biopsy or urine 
2.5 hexanedione analysis.
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Case 1
Forty-one years old male patient presented with weakness 
of legs, numbness and burning sensations of feet. Forty-one-
year-old male patients presented with weakness in their legs, 
numbness, and burning sensations in their feet. He has been 
working in shoe manufacturing for twenty years, six days in 
a week and nine hours daily. His initial complaints have been 
numbness in the feet and hands for ten years. Loss of dexterity 
of hands while performing fine movements supervened. He 
had weakness in his legs for six months. Three years ago, he 
had psychotic disorder diagnosis and used haloperidol and 
biperiden until six months ago. He had weakness of both lower 
limbs; distal parts were prominently affected. Deep tendon 

reflexes were reduced in the upper limbs and absent in the lower 
ones. Sensory examination revealed short stoking fashion loss 
of superficial touch sensation and impairment of vibration 
in lower limbs. He had widespread atrophy prominently 
affecting intrinsic hand and feet muscles. Primary reflexes 
were not present.  He had lumbar spinal MRI because of his 
bilateral dropped feet, which showed no relevant abnormality. 
Other previously mentioned laboratory investigations were 
in normal limits. Electrophysiological examination disclosed 
widespread, symmetrical sensory-motor axonal neuropathy, 
which affected motor fiber predominantly. He also had 
prolonged distal motor latency in his legs, which suggested 
demyelination. The traces are shown in Figure 1.

Table 1. Results of needle electromyography and nerve conduction studies

Case 1 Case 2 Case 3 Case 4 Case 5

Median motor (right)

   Distal latency (msec) 5.3 5.3 5 4.2 4.4

   Proximal latency (msec) 11.7 10.8 9.3 9.3 10.5

   Distal amplitude (µV) 4.5 16.1 6.6 5.2 16.7

   Proximal amplitude (µV) 3.7 14.6 6.0 4.6 10.1

   Velocity (m/sec) 43.8 43.6 53.4 47.4 38.0

Ulnar motor (right)

   Distal latency (msec) 3.8 4.0 3.0 3.4 3.2

   Proximal latency (msec) 10.7 9.2 7.6 7.9 7.9

   Distal amplitude (µV) 7.1 12.0 9.3 7.2 13.8

   Proximal amplitude (µV) 6.1 12.1 8.1 6.0 14.6

   Velocity (m/sec) 40.6 46.2 52.2 55.6 35.9

Tibial motor (right)

   Distal latency (msec) 8.2 5.8 6.8 6.5 7.3

   Proximal latency (msec) 24.8 16.6 18.2 16.6 17.6

   Distal amplitude (µV) 0.6 12.5 3.7 2.7 10.9

   Proximal amplitude (µV) 0.5 7.4 2.5 2.5 6.6

   Velocity (m/sec) 31.3 38.9 35.5 40.6 36.4

Peroneal motor (right)

   Distal latency (msec) 7.5 4.3 5.9 5.4 4.2

   Proximal latency (msec) 20.4 13.7 15.4 13.9 14.1

   Distal amplitude (µV) 0.2 4.2 5 1.6 8.4

   Proximal amplitude (µV) 0.2 3.2 4.3 1.6 8.1

   Velocity (m/sec) 34.1 36.2 35.3 41.2 27.3

Median sensory (right)

   Latency (msec) 3.6 3.5 3.1 2.6 2.7

   Amplitude (µV) 14.0 21.0 15.0 13.7 12.9

   Velocity (m/sec) 46.7 44.8 52.0 48.5 41.4

Ulnar sensory (right)

   Latency (msec) 3.9 4.1 3.3 2.5 2.7

   Amplitude (µV) 13.0 29.0 18.0 10.6 12.7

   Velocity (m/sec) 46.9 45.3 14.0 56.2 42.9

Sural sensory (right)

   Latency (msec) 4.7 3.6 3.9 3.5 3.3

   Amplitude (µV) 2.7 12.0 14.0 8.0 9.6

   Velocity (m/sec) 39.5 41.4 43.5 42.6 41.4

Needle EMG Acute and chronic denervation 
findings with reduced recruitment

Slight chronic 
denervation findings

Acute and chronic 
denervation findings

Acute and chronic 
denervation findings

Mild reduction 
of recruitment

EMG: Electromyography
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Figure 1. Nerve conduction studies of case 1. Motor nerve conduction (A) 
and sensory nerve conduction (B) of median nerve, peroneal (C) and tibial 
(D) motor nerve conductions

Case 2
Twenty-eight years old male patient presented with difficulty of 
climbing stairs, walking difficulty while carrying weight, and 
pain the legs and arms for twenty days. He has been working 
in a factory producing adhesive bands for five months. He 
had no personal or family history of any diseases concerning 
neuropathy. Clinical examination revealed only walking 
difficulty on heels. Electrophysiological investigations showed 
motor neuropathy affecting both upper and lower limbs. One 
month after discontinuation of working electrophysiological 
examination showed motor neuropathy with axonal 
degeneration with prominent decrease in amplitudes. One 

Table 2. Control electrophysiological data of three patients

Case 2 Case 4 Case 5

Duration after discontinuation of exposure 1 month 6 months 3 months

Median motor (right)

   Distal latency (msec) 3.64 3.5 4.2

   Proximal latency (msec) 8.96 8.0 9.2

   Distal amplitude (µV) 8.15 12.2 2.6

   Proximal amplitude (µV) 6.33 11.0 1.7

   Velocity (m/sec) 47.0 53.3 46.0

Ulnar motor (right)

   Distal latency (msec) 2.64 3.5 3.2

   Proximal latency (msec) 8.49 7.3 7.9

   Distal amplitude (µV) 7.14 10.5 2.3

   Proximal amplitude (µV) 5.62 10.7 1.6

   Velocity (m/sec) 43.6 60.0 42.0

Tibial motor (right)

   Distal latency (msec) 6.5 4.2 6.2

   Proximal latency (msec) 18.65 15.0 17.5

   Distal amplitude (µV) 7.14 5.0 1.8

   Proximal amplitude (µV) 5.62 5.3 1.4

   Velocity (m/sec) 43.6 38.4 35.8

Peroneal motor (right)

   Distal latency (msec) 4.4 4.2 5.1

   Proximal latency (msec) 15.0 13.4 13.0

   Distal amplitude (µV) 2.9 2.8 2.2

   Proximal amplitude (µV) 1.79 3.8 1.2

   Velocity (m/sec) 30.7 36.7 36.7

Median sensory (right)

   Latency (msec) 2.04 3.0 3.0

   Amplitude (µV) 27.2 12.0 5.6

   Velocity (m/sec) 66.2 52.0 46.2

Ulnar sensory (right) No response

   Latency (msec) 2.26 3.3

   Amplitude (µV) 16.9 10.0

   Velocity (m/sec) 64.2 53.8

Sural sensory (right)

   Latency (msec) 3.72 3.7 3.0

   Amplitude (µV) 8.30 6.9 4.1

   Velocity (m/sec) 44.4 42.9 44.0

Needle EMG Acute and chronic denervation 
findings with reduced recruitment

Acute and chronic 
denervation findings Acute denervation findings

EMG: Electromyography
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month after discontinuation of working electrophysiological 
examination, motor neuropathy with axonal degeneration 
and a prominent decrease in amplitudes were observed. These 
findings suggested the “coasting” phenomenon. The Results 
of the second electrophysiological investigation are shown in 
Table 2.

Case 3
Thirty-three years old male patient presented with difficulty of 
walking. He has been working in the factory as case 2, which 
produced adhesive bands for seven years. He had no previous 
history of any illness. Clinical examination revealed weakness 
in both lower limbs affecting distal muscles more than 
proximal ones. He had normoactive deep tendon reflexes with 
regular sensory examination. Cranial and cervical MRIs were 
normal besides the asymptomatic protrusion of intervertebral 
discs. Nerve conduction studies were compatible with axonal 
motor neuropathy. Mild prolongation of P100 latencies on 
both sides were detected (right: 127 msec, left: 127.8 msec) 
(Figure 2). Conductions in fasciculus cuneatus were normal 
while in fasciculus gracilis were mildly slowed.

 

Figure 2. Visual evoked potentials of case 3. P100 latencies right 127 msn, left 
127.8 msn

Case 4
Forty-one years old male patient who worked at the same 
factory as case 2 and case 3 presented with difficulty of 
walking, pain and burning feelings in hands and feet. He has 
been working in same factory for nine years. Three years ago, 
he was followed for uncertain sarcoidosis diagnosis for a year 
without any treatment. He had no family history concerning 
neuropathy. Clinical examination revealed weakness in both 
lower limbs, which affected distal limb muscles prominently. 
Deep tendon reflexes were hypoactive with impairment of 
vibration sense in lower limbs with preservation of position 
sense. Cervical spinal MRI disclosed no relevant abnormality. 
He had chest computed tomography with normal results and 
he had no clinical sign of sarcoidosis. Electrophysiological 
examination disclosed severe axonal motor neuropathy with 
widespread denervation of muscles and decreased muscle 
action potential amplitudes. In addition, median nerve motor 
conduction velocity was reduced. Visual evoked potential 
(VEP) findings were normal. Conductions in fasciculus 
cuneatus were normal bilaterally while there was conduction 
block on both sides in fasciculus gracilis (Table 1). After 
discontinuation of exposure for six months, his pain and 
weakness complaints showed some improvement, but he still 
had difficulty to lift his feet from the ground. He has been 
taking Gabapentin 300 mg/day for neuropathic pain. His 
neurologic examination revealed full muscle strength in arms 
and proximal leg muscles while he had paresis of distal feet and 

toe muscles. His deep tendon reflexes, and position sense were 
normal, while vibration sense was impaired in lower limbs 
and was more prominent on the right. Electrophysiological 
examination findings showed axonal motor neuropathy 
affecting lower limbs (Table 2). When findings were compared 
to the first examination, motor CNVs were slower and muscle 
action potential amplitudes were slightly higher.

Case 5
Fifty-two years old male patient who had been working in 
shoe manufacturing for forty years presented with inability to 
walk. His first complaints were tingling sensations in his legs, 
which began four months before the examination. He had no 
complaints until then. Involuntary contraction of leg muscles 
followed sensory complaints. Within two months, he was 
unable to walk due to severe loss of muscle strength. He had 
brisk tendon reflexes and quadriparesis that was prominent in 
the lower limbs and distal parts. He had to stock glove-type 
loss of sensation. He had stocking glove type loss of sensation. 
Right first dorsal interosseous muscle was atrophic. He 
stopped working after the appearance of his first complaints. 
The first EMG examination performed within the first month 
after his ailment showed mild slowing of motor conduction 
velocities. The second examination disclosed decreased 
compound muscle action potentials with mild slowing of 
motor conduction velocities and sensory abnormalities. 
Needle EMG showed findings that are compatible with acute 
axonal degeneration (Table 2).

DISCUSSION
We evaluated five patients who had prior n-hexane exposure 
in their workplaces with polyneuropathy. In this case series, 
we found more positive neuropathy findings than expected, 
which may be due to be our center to which the patients were 
referred may have increased the likelihood of diagnosis.

The first n-hexane related toxic neuropathy was reported in 
Japan in 1963 but it has been known since 1957, when the 
first cases of the so-called shoemakers’ toxic polyneuropathy 
were reported.13,17 As it was pointed out previously neurotoxic 
effects of n-hexane are attributable to the toxic metabolites. 
In humans, as well as and experimental animals, the initial 
alteration is an accumulation of 10-nm neurofilaments in the 
distal preterminal axon. The exact mechanism of n-hexane 
neurotoxicity has not yet been identified but an interference 
with neuronal axoplasmic flow has been suggested.1 Axon was 
degenerated by multifocal giant axonal swellings containing 
cytoskeletal component accumulations and fragments of 
mitochondrial and endoplasmic reticular fragments.14 

The loss of large, myelinated fibers with focally enlarged 
“giant’’ axons filled with these neurofilaments, and associated 
thinning of the overlying myelin have been reported. It has been 
reported that axonal swellings in the proximal parts of nodes 
of Ranvier begin multifocally and spread to the more proximal 
and distal sites of axons, causing the breaking down of nerve 
fibers. These areas are the accumulation sites of structural 
elements. The local swelling process also results in paranodal 
myelin retraction and occasional segmental demyelination of 
overlying myelin sheath with electrophysiological properties 
of demyelinating neuropathy.4,15 Axonal swellings filled with 
the neurofilaments in large myelinated axons are followed by 
Wallerian-like degeneration of the distal axon.18 Animal studies 
have documented a relationship between slowing of axonal 
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transport and focal axonal swelling.2 Electrophysiological 
studies of n-hexane polyneuropathy indicate primary 
axonal degeneration and focal demyelination with and 
without conduction blocks.5,6,8,9,19  Polyneuropathy due to 
occupational exposure shows mild subacute progression with 
sensory and motor symptoms. Symptoms are usually worsen 
after discontinuation of exposure for a few months, which is 
described as “coasting” phenomenon.2,8,9,20,21 Deterioration of 
muscle strength and sensory deficit is common and become 
maximal within two-three months. The longest and thickest 
nerves are more susceptible to the toxic effects therefore 
symptoms usually affect legs first. Initial complaints consist 
of numbness, burning and tingling sensations in the toes 
and fingers, followed by distal limb weakness. The symptoms 
of polyneuropathy are usually symmetrical. Sensory 
impairments include reduced sensation of temperature, 
pinpricks, light touch, and vibration as well as position sense 
in the distal limbs. The muscle wasting usually occurs in the 
intrinsic hand and foot muscles; and muscle weakness often 
involves the extensor and flexor muscles of forearms and legs. 
Extensor muscles are more severely affected than flexors.2 
Electrophysiological abnormalities have also been reported in 
asymptomatic workers who had n-hexane exposure for more 
than one year.8

The main complaint of our five cases was walking difficulty. 
Accompanying sensory disturbances were numbness and 
burning sensation in the feet in the first case, pain in the 
legs and feet in the second patient, burning sensation and 
impaired vibration sensation in the fourth case. Sural nerve 
sensory nerve action potentials amplitude was low and CNV 
was slow in our first patient. Other than these findings, 
there was no sensory abnormality in any of the patients. We 
found electrophysiological abnormalities to mostly involve 
motor nerves. The study conducted by Kutlu et al.3 mainly 
revealed a decrease in the amplitude of the compound nerve 
action potential. There are also several reports that multifocal 
motor conduction block with prominent slowing of the nerve 
conduction velocity in patients who have been exposed to 
n-hexane.3 In another study from Turkiye, motor deficits were 
the main clinical manifestation, but the EMG study revealed 
a sensorimotor neuropathy in all patients.9

In our case series, the first case had almost twenty years of 
exposure while the second case had only five months. In the 
literature there are conflicting views concerning the effects 
of exposure times. In some studies, exposure time has been 
found closely correlated with clinical and electrophysiological 
abnormalities while in some studies it was denied. In some 
studies, exposure time has been found to be closely correlated 
with clinical and electrophysiological abnormalities; in 
others, it was denied.11,22 Effects of age are not clear in our 
patients. The youngest had more severe electrophysiological 
abnormalities than older ones. The logical explanation is that 
the severity of abnormalities is correlated with the exposure 
intensity and personal differences of metabolism.   In Turkiye, 
the patients who had nervous system dysfunction due to 
n-hexane exposure usually admitted during February and 
March like previously reported in other countries.3,17 During 
winter months, factory doors and windows are closed because 
of cold weather, causing insufficient air circulation and 
accumulation of the volatile toxic substances in the air.3 The 
quality of working environment seems crucial.

Needle EMG findings of our cases showed denervation 
potentials as the evidence of axonal injury in all patients but 
the case two, which has the shortest exposure time.

The neurotoxic effects of n-hexane and metabolites include 
headache, sleep disturbances, mental impairment, and spastic 
gait.2,13 Hyperreflexia with spasticity may be observed in 
patients with polyneuropathy several months after recovery of 
peripheral neuropathy. The sequelae of spasticity may persist 
even several years after n-hexane exposure.2 Evoked potential 
studies showed prolonged central conduction time supporting 
the central effects of n-hexane and metabolites.23

Even though our patients did not report any visual complaints, 
two of them had visual evoked potential examinations. Case 3 
had prolonged p100 latency (Figure 2), while case 4 had normal 
examination results. Blurred vision, impaired color vision, 
retinal or macular changes have been reported in literature. 
Periodical clinical and electrophysiological scanning might 
be recommended to detect early changes in subclinically 
affected patients.

Currently, there is no specific antidote for n-hexane 
intoxication. Therefore, only treatment for it is prevention 
of further excessive exposure.6,9,11,13 After cessation of the 
exposure, the deterioration may continue.8,9,20 Likewise, 
our case 2 worsened clinically two months after he stopped 
working. The second electrophysiological examination 
showed increased axonal degeneration. Case 4 also continued 
to deteriorate despite termination of exposure for six months.

In occupational medicine, preventing diseases before they 
occur is more effective and easier. In occupational medicine, 
it is more effective and easier to prevent diseases before 
they occur. Because of that, safety of working places is very 
important. Until the education of workers to use safe and 
proper equipment is achieved; protective clothing (gloves), 
proper air conditioning, removing contaminated objects 
should be put in practice. People who were exposed to toxic 
substances should be periodically screened with clinical 
and electrophysiological examinations even if they are 
asymptomatic. Measurement of urinary 2, 5 hexanedione is 
also useful for detecting the toxic levels of exposure.24 These 
would be most helpful to prevent associated diseases before 
they become decapacitating; therefore, would reduce the 
healthcare expenses and increase the rate of productivity.

Detailed patient history, toxic substance exposure, appropriate 
laboratory and electrophysiological examinations are required 
for correct diagnosis. After all the required examinations are 
performed, control examinations should be scheduled. Also, 
it is important that both sensorimotor polyneuropathy and 
motor neuropathy to be detected in n-hexane neuropathy. 
So, the patient should be asked about occupational and 
environmental toxic agent exposure during examination.

CONCLUSION
Neuropathy due to toxic agents is an important public 
health problem. Working place conditions must be strictly 
controlled if toxic materials are present. Patients who had 
electromyography compatible with polyneuropathy should 
be questioned for toxic exposure. Asymptomatic workers 
should also be examined. Patients should be followed for the 
possibility of “coasting” effect.
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Dear Editor,
I was deeply interested in the article by Olgun et al.,1 titled 
“Relationship of Atherogenic Index of Plasma with exercise, 
obesity and biochemical parameters” published in volume 4, 
Issue 2 of the “Kastamonu Medical Journal” in 2024. I want to 
express my appreciation to the authors and the editorial team 
for their insightful and significant contribution. In this letter, I 
would like to address certain aspects that might further enrich 
the discussion presented in the article.

Cardiovascular diseases remain one of the foremost causes 
of morbidity and mortality globally, underscoring the 
critical importance of accurate and reliable parameters for 
predicting cardiovascular risk.2 Among these parameters, the 
Atherogenic Index of Plasma (AIP) stands out as a valuable 
marker, providing significant insights into an individual’s risk 
profile.3 The study’s simultaneous examination of physical 
activity, anthropometric characteristics, and the AIP is 
particularly noteworthy, as it offers a comprehensive approach 
to understanding the multifaceted nature of cardiovascular 
risk. This integrative analysis is commendable for its potential 
to advance our knowledge in this vital area of public health.

However, I would like to raise a concern regarding the study’s 
methodology. One of the main points of the study is the 
AIP, which is calculated using a mathematical formula that 
involves the ratio of triglycerides to HDL cholesterol. Medical 
conditions that can alter this ratio include hyperlipidemia 
and the use of lipid-altering medications such as statins or 
fenofibrates.4 Upon reviewing the study’s methodology, it 
is noted that hyperlipidemia was not stated as an exclusion 
criterion, and the use of medications that affect lipid 
parameters was not excluded. If patients with hyperlipidemia 
or those using lipid-altering medications were included in the 
study, it could have significantly influenced the results and, in 
turn, affected the generalizability and reliability of the study’s 
conclusions.

In conclusion, while acknowledging the strengths of this study 
in investigating the relationship between AIP, physical activity, 
and anthropometric parameters, addressing the previously 
mentioned methodological concerns could further enhance 
the accuracy and reliability of the findings wish to extend 
my sincere appreciation to the authors for their substantial 
contribution to this area of research and look forward to their 
future scholarly work.
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Dear Editor,
Thank you for your thoughtful and constructive feedback on 
our manuscript.1 We would like to take this opportunity to 
clarify a point regarding the exclusion of individuals using 
cholesterol-lowering medications from our study, which was 
raised in the review. We acknowledge that this important 
information was inadvertently omitted from the manuscript, 
and we sincerely apologize for any confusion this may 
have caused. While we are unable to make revisions to the 
manuscript at this stage, we appreciate your understanding 
of this matter and hope that this explanation will provide the 
necessary clarification.

Although the manuscript may not have clearly conveyed 
this detail, we would like to confirm that individuals using 
cholesterol-lowering medications were excluded from the 
study. This decision was made to prevent any potential 
confounding effects on the biochemical markers measured, as 
such medications can influence lipid profiles and other relevant 
parameters. Therefore, individuals on these medications 
were not included in the analysis to ensure the accuracy and 
integrity of our results.

In a study by Kucera et al.,2 it was shown that 12 weeks of 
statin use did not lead to a significant change in Plasma 
Atherogenic Index (PAI) values. In our study, even though 
antihyperlipidemic agents were used, it was anticipated 
that they would not significantly affect the PAI values. This 
finding is in line with the existing literature, reinforcing the 
notion that the use of such agents may not lead to substantial 
alterations in the PAI during the treatment period.

Our study includes patients aged 18-65, and since individuals 
using antihypertensive, diabetic, or chronic kidney disease 
(CKD) medications, including those with hyperlipidemia, 
were excluded, the average age of the participants in the study 
is 38.02±9.78 years. This further supports our approach and 
the rationale for excluding individuals on certain medications.

We value your input and remain grateful for the opportunity 
to submit our work. Thank you once again for your time and 
consideration.

Sincerely,
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