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In recent years, artificial intelligence (AI) and large 
language models have rapidly become integrated 
into many stages of scientific production. AI can be 
used in various phases of the publication process, 
including language editing, summarization, litera-
ture searches, draft generation, and the creation of 
visual content. (1). However, each of these applica-
tions carries distinct ethical risks. While language-
level editorial assistance may be considered rela-
tively low risk, the use of AI in content generation, 
methodological contribution, or data interpreta-
tion raises far more complex concerns. At this 
point, excluding these technologies entirely from 
academic publishing is neither realistic nor practi-
cal. The core debate is no longer whether AI 
should be used, but rather how it should be used, 
for what purposes, and within which ethical boun-
daries. 

In a survey of more than 2,000 medical researchers 
across 95 countries, 44.5% reported using AI-based 
tools in their research processes (1). In another sur-
vey of over 2,300 researchers from diverse disci-
plines, regions, and career stages, this rate reached 
76% (2). These findings indicate that AI use in aca-
demic production is increasingly widespread. In a 
global survey of approximately 5,000 researchers, 
most participants considered language-related uses 
such as language editing and translation ethically 
acceptable, yet expressed greater caution when AI 
was used to draft an initial version of a manuscript 
(3). Although more than 90% regarded AI-assisted 
editing and translation as ethically permissible, 
only 28% reported using AI for manuscript editing 
and 8% for translation (3). The discrepancy 
between ethical acceptance and self-reported use 
raises the possibility that AI use may be more 
widespread than openly declared. 

AI-assisted language editing is widely accepted (4). 
However, while some journals require explicit dis-
closure of such use, others do not. The boundary 
between minor linguistic refinement and substan-
tive content modification is often unclear, compli-
cating transparency requirements. Transparency 
remains one of the most contested areas of AI inte-
gration.  In psychiatry and mental health journals, 
only 39% have an official AI policy, with this pro-
portion rising to 56% among Q1 journals and 
falling to 20% among Q4 journals (4). 
Furthermore, there is no consensus regarding 
where AI use should be disclosed within a 
manuscript (e.g., Methods section or 
Acknowledgements). Although readers arguably 
have the right to know whether AI was involved, in 
an environment where reliable AI-detection 
remains limited, mandatory disclosure may para-
doxically increase the risk of incomplete or inaccu-
rate reporting. 

Editorial processes also face significant challenges. 
At present, reliably detecting AI-generated text 
appears difficult. Experimental studies show that 
AI-generated scientific abstracts cannot be perfect-
ly distinguished by human reviewers or automated 
tools. Gao et al. reported that abstracts generated 
by a generative AI system were correctly identified 
by human reviewers only 68% of the time, while AI 
detection tools, despite relatively high discrimina-
tory performance, were not error-free (5). An 
experimental study focusing on psychiatric publica-
tions similarly demonstrated that both free and 
paid detection tools produced substantial rates of 
false positives and false negatives (6). Pratama et 
al. further noted serious limitations regarding accu-
racy and bias, particularly the disproportionate 
flagging of texts written by non-native English 
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authors as AI-generated (7). Moreover, current 
detection tools are unable to determine not only 
whether AI was used but also the purpose or extent 
of that use. Strict detection-based policies may 
therefore risk producing unequal and potentially 
unjust outcomes.  

Beyond issues of detection and transparency, the 
growing use of AI introduces new risks to scientific 
reliability. Large language models are known to 
generate inaccurate or fabricated information. This 
increases the burden of reference verification and 
places additional responsibility on editors and 
reviewers. AI-generated manuscripts may include 
fabricated data or non-existent results, and distin-
guishing real from fabricated data is not always 
straightforward (8). In one study, an AI model was 
instructed to generate a rheumatoid arthritis study 
purportedly based on a licensed and restricted-
access health database from 2012–2020. Although 
the model had no direct access to proprietary 
databases and its training data were limited to con-
tent up to 2019, it produced a manuscript contain-
ing detailed descriptions as if 2020 data had been 
analyzed. This example illustrates how AI can pre-
sent inaccessible data and results as though they 
were genuine, posing serious risks to scientific pub-
lishing (8). 

These uncertainties and risks make it increasingly 
important to clarify how AI should be positioned 
within academic publishing. An emerging consen-
sus in the scientific community is that AI cannot 
qualify as an author (9). Authorship requires criti-
cal thinking, scientific judgment, ethical account-
ability, and responsibility, all of which are uniquely 
human capacities. AI systems lack legal personas 
and cannot be held accountable for the content 
they generate. When inaccuracies, bias, insufficient 
citation, or flawed interpretation occur, responsi-
bility rests solely with human authors (9). 
Accordingly, AI should be conceptualized not as an 
author but as a tool that supports human 
researchers. 

Can AI generate hypotheses or interpret findings 
in a genuinely scientific sense? Large language 
models learn statistical associations between words 
and concepts from vast text corpora. Although 

their outputs may appear coherent, they are based 
on pattern recognition rather than conscious rea-
soning. (9). Experimental work suggests that while 
AI performs well on narrow, well-defined tasks, it 
remains limited in areas requiring genuine scienti-
fic reasoning, such as hypothesis generation and 
revising interpretations in light of new evidence. 
Experiments with a large language model-based 
generative AI system have shown that the model 
can provide plausible interpretations but struggles 
to generate alternative explanations and flexibly 
update its hypotheses (10). The distinction between 
producing an interpretation and critically re-evalu-
ating it underscores a fundamental difference 
between current AI systems and human 
researchers. To address these limitations, neuro-
symbolic approaches seek to integrate current large 
language models—primarily driven by data-based 
pattern learning—with symbolic components that 
more closely resemble human cognition, such as 
logical rules, causal relationships, and explicit rea-
soning processes (11). The aim is to move beyond 
responses grounded solely in statistical similarity 
and to develop AI systems capable of rule-based 
inference and more consistent adaptation to novel 
situations, thereby enhancing reliability and flexi-
bility. 

Several organizations, including the Committee on 
Publication Ethics (COPE), the International 
Committee of Medical Journal Editors (ICMJE), 
and the World Association of Medical Editors 
(WAME), have issued guidance on the use of AI in 
scholarly publishing (12–14). In this context, 
Perkins and Roe examined the policy documents of 
more than 100 publishers to evaluate their 
approaches to artificial intelligence. Their study 
identified several recurring themes, including the 
restriction of authorship to humans, the attribution 
of ultimate responsibility to authors, the require-
ment for transparent disclosure of AI use, and the 
adaptable nature of these policies. (15). However, 
substantial inconsistencies persist across journals 
and publishers concerning the scope and manner of 
disclosure. The CANGARU initiative, involving 
major publishers such as Elsevier, Springer Nature, 
Wiley, and COPE, aims a consensus-based frame-
work  for AI standards in research and publishing 
(16). Given the variability in existing guidelines, a 
widely accepted, standardized AI framework would 



provide valuable guidance for researchers, editors, 
and reviewers. 

In conclusion, the debate surrounding artificial 
intelligence is not merely a methodological issue, 
but also a matter of responsibility in knowledge 
production. Science is not simply the generation of 
plausible sentences; it requires accountability, the 
willingness to revise claims in light of evidence, and 
the capacity to justify interpretations. AI is not a 
person capable of bearing such responsibility. 
Therefore, AI should not be positioned as a substi-
tute for human reasoning, but rather, under the 
guidance of critical judgment, as a careful assistant 
in the process of knowledge production. For this 
reason, publication policies must establish clear, 

applicable, and enforceable frameworks. 

Could you truly determine whether the text you 
have just read was written by a human or by artifi-
cial intelligence? Perhaps the more important 
question is not whether we can tell the difference, 
but how we preserve scientific responsibility in a 
world where that distinction becomes increasingly 
blurred. 
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RESEARCH ARTICLE

Clinical reflections of sensation seeking in 
antisocial personality disorder 

SUMMARY  

Objective: Sensation seeking is defined as the pursuit of varied, novel, complex, and intense experiences, accompa-
nied by a willingness to take physical, social, legal, and financial risks to attain such experiences. The present study 
aims to examine the relationship between sensation seeking behavior and both the dimensions of psychopathology 
and clinical features in individuals diagnosed with Antisocial Personality Disorder (ASPD). 

Method: The study included 60 individuals diagnosed with ASPD according to DSM-5 criteria and 60 healthy controls. 
The level of sensation seeking was evaluated using the Zuckerman Sensation Seeking Scale (SSS). Clinical Reflections 
were assessed using the Novelty Seeking subscale of the Temperament and Character Inventory (TCI-NS), the Addiction 
Profile Index (API) and its Clinical Form (API-C), and the Criminal Thinking Scale (CTS). Data were statistically analyzed 
using appropriate methods. 

Results: The ASPD group showed significantly higher scores than the control group in the SSS subdimensions of dis-
inhibition, experience seeking, boredom susceptibility, and total score. Additionally, in the ASPD group, the total SSS 
score was positively correlated with the total TCI-NS (novelty seeking) score, the total API (addiction severity) score, 
the API-C novelty seeking subscale score, and the entitlement and power orientation subscales of the CTS. 
Furthermore, the boredom susceptibility subscale of the SSS showed a positive correlation with the number of suicide 
attempts. 

Discussion: In individuals with antisocial personality disorder, sensation seeking behavior is positively associated with 
the number of suicide attempts, novelty seeking, severity of addiction, and criminal thinking patterns. These findings 
highlight the importance of considering sensation seeking in the clinical assessment of ASPD. 

Key Words: Antisocial personality disorder, Sensation seeking, Novelty seeking, Substance use, Criminal thinking 
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INTRODUCTION  

Sensation seeking is a multidimensional personality 
trait defined by an individual's willingness to 
engage in novel, complex, and intense experiences, 
along with a tendency to take physical, social, or 
legal risks to obtain such experiences (1). Although 
the term is often confused with the concept of no-
velty seeking, the two differ both theoretically and 
clinically. For example, in Cloninger's theory, no-
velty seeking emphasizes cognitive curiosity and 
behavioral responsiveness to novel stimuli, whereas 
sensation seeking reflects a biologically driven need 
for arousal (2). While McCourt et al. acknowledged 
a relationship between the two concepts, they 
demonstrated that sensation seeking and novelty 
seeking represent independent motivational sys-
tems and may have distinct implications in psy-

chopathological contexts (3). 

The behavioral spectrum of sensation seeking is 
quite broad and includes not only adaptive or neu-
tral expressions but also maladaptive forms (4). In 
some individuals, sensation seeking may contribute 
to adaptive outcomes such as athletic success or 
leadership; however, numerous studies—particu-
larly in the domain of externalizing psychopatholo-
gies—have shown that this trait is associated with 
risky and unhealthy behaviors. High levels of sensa-
tion seeking have been linked to various proble-
matic behaviors, including uncontrolled substance 
use, impulsive aggression, reckless driving, gamb-
ling, self-injury, and criminal acts (5,6). 

Antisocial Personality Disorder (ASPD) is a severe 
personality disorder characterized by pervasive dis-
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regard for the rights of others, failure to conform to 
social norms, impulsivity, and aggression (7). 
Individuals diagnosed with ASPD exhibit signifi-
cantly higher levels of impulsivity and risk-taking 
compared to the general population, suggesting 
that sensation seeking traits may be particularly 
elevated in this clinical group (8). In fact, ASPD 
may be considered a clinical phenotype in which 
sensation seeking is intensely manifested. Previous 
studies have shown that individuals with ASPD 
exhibit higher overall levels of sensation seeking 
compared to healthy controls, and that this may be 
associated with disinhibition, difficulties in emo-
tional regulation, and the presence of blame-ori-
ented cognitive schemas (9-11). However, these 
behavioral tendencies have often been examined in 
different samples and as independent variables, 
with limited focus on their co-occurrence or inter-
actions within the same population. For example, 
studies have typically focused on either substance 
use or aggressive behaviors, while neglecting a 
comprehensive assessment of other maladaptive 
traits that may be associated with sensation seeking 
(12-15).  

This study aims to fill these gaps by comprehensive-
ly examining sensation seeking tendencies in indi-
viduals diagnosed with ASPD. We tested the 
hypothesis that individuals with ASPD would 
demonstrate significantly higher total sensation 
seeking scores, as well as elevated scores in specific 
subdimensions, compared to a healthy control 
group. Additionally, we hypothesized that these 
sensation seeking tendencies would be associated 
with clinical indicators such as increased severity of 
substance dependence, suicide attempts, self-harm-
ing behaviors, and criminal cognitive schemas. By 
integrating theoretical perspectives and multidi-
mensional assessment tools, we aim to provide 
novel and clinically meaningful insights into 
whether sensation seeking may serve as a transdi-
agnostic determinant specific to externalizing dis-
orders within the context of ASPD.  

METHODS 

Selection and Description of Participants 

This study was conducted using a cross-sectional 

and comparative clinical research design, compa-
ring patients diagnosed with ASPD to healthy cont-
rols. The research was carried out at the 
Department of Psychiatry, Gulhane Training and 
Research Hospital, between January 2022 and 
April 2022. Before the study began, approval was 
obtained from the Scientific Research Ethics 
Committee of the University of Health Sciences 
(Decision No: 2021/414, dated 16.12.2021). Written 
informed consent was obtained from all partici-
pants, and the study was conducted in accordance 
with the Declaration of Helsinki and Good Clinical 
Practice (GCP) guidelines. 

The sample comprised 60 adult male patients diag-
nosed with ASPD, based on DSM-5 criteria, and 60 
age- and sex-matched healthy male individuals. 
The ASPD group was established through simple 
random sampling from individuals presenting to 
the psychiatry outpatient clinic. Of 85 potential 
candidates selected using random number tables, 
14 declined participation and 11 were excluded due 
to insufficient data on substance use or suicidal his-
tory, resulting in a final ASPD group of 60 male 
participants. Diagnosis confirmation for all ASPD 
candidates involved the administration of the 
Structured Clinical Interview for DSM-5 
Personality Disorders (SCID-5-PD) (16, 17). These 
face-to-face interviews were conducted by two psy-
chiatrists (Ö.U. and Y.S.), each possessing a mini-
mum of three years of diagnostic experience. The 
control group was randomly selected from hospital 
staff and patient companions, with their current 
and past absence of psychiatric diagnoses verified 
through structured interviews. 

Data Collection and Measurements  

The Sociodemographic and Clinical Information 
Form, developed by the research team, was used to 
assess participants' basic demographic and clinical 
characteristics, including age, education level, 
employment status, and marital status. The form 
also included questions regarding tobacco, alcohol, 
and illicit substance use, past suicide attempts, self-
harming behaviors, and criminal record. Substance 
use was defined as problematic consumption of 
alcohol, drugs, or prescription medications within 
the past 12 months. Detailed information was col-
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lected through semi-structured interviews, and data 
was corroborated, where possible, through medical 
records and family reports. 

Structured Clinical Interview for DSM-5 Personality 
Disorders (SCID-5-PD): This semi-structured inter-
view, designed to evaluate personality disorders 
based on DSM-5 criteria, was employed to confirm 
ASPD diagnoses. Experienced clinicians conducted 
face-to-face interviews to ensure standardized 
assessment of diagnostic criteria. 

Zuckerman Sensation Seeking Scale (SSS): The fifth 
version of the SSS, developed by Zuckerman, mea-
sured sensation-seeking levels (18, 19). This 40-
item scale, supported by extensive validity and reli-
ability data, comprises four subscales assessing dis-
tinct arousal tendencies: The thrill and adventure 
seeking subscale reflects the desire to engage in 
physically risky activities and have unusual experi-
ences. The experience seeking subscale includes 
preferences for an unconventional lifestyle, interest 
in various forms of art and music, and a desire for 
non-monotonous experiences. The disinhibition 
subscale refers to the tendency to disregard social 
and moral restrictions, act impulsively, and engage 
in socially inappropriate behavior, particularly 
under the influence of substances. This subscale is 
also referred to as loss of conditioned inhibition. 
The boredom susceptibility subscale is characte-
rized by intolerance to monotony, becoming easily 
bored with repetitive routines, and constantly seek-
ing new stimuli. Higher scores on each subscale 
indicate a stronger presence of the relevant trait. 
The Turkish adaptation by Öngen demonstrated 
psychometric validity and reliability in a university 
student sample (20).  

Novelty Seeking subscale of the Temperament and 
Character Inventory (TCI-NS): Developed by 
Cloninger et al., this subscale assesses impulsive 
and exploratory responses to novel stimuli (2). It 
comprises four features: Exploratory excitability 
refers to the tendency to be curious and responsive 
to new stimuli. Impulsiveness represents acting 
without considering the consequences during deci-
sion-making processes. Extravagance reflects 
impulsive spending, exaggerated emotional reac-
tions, and a general inclination toward excess. 

Disorderliness denotes a dislike of rules, a lack of 
planning, and chaotic behavioral tendencies. 
Higher scores on the TCI-NS subscale indicate a 
greater tendency to seek and react to environmen-
tal novelty. The Turkish version, adapted by Köse 
et al., was found to be psychometrically reliable 
(21). 

Addiction Profile Index (API) and its Clinical Form 
(API-C): Developed by Ögel et al., these tools eva-
luated the severity of addiction and associated psy-
chopathological features (22, 23). The API is a 
comprehensive self-report scale assessing sub-
stance use patterns, consequences, and diagnostic 
criteria for substance dependence. The API-C is a 
complementary clinician-completed form focusing 
on clinically significant symptoms, including diffi-
culties in anger control, novelty seeking, impulsivi-
ty, depression, and anxiety. A high API-C score sig-
nifies clinically significant psychosocial symptoms 
accompanying substance dependence.  

Criminal Thinking Scales (CTS): Developed by 
Knight et al., the CTS assessed cognitive distortions 
and thinking styles predisposing individuals to 
criminal behavior (24). It identifies cognitive 
schemas sustaining antisocial behavior by measur-
ing thought patterns that legitimize or rationalize 
criminal acts. Key subdimensions include: 
Entitlement reflects the individual's tendency to 
perceive behaviors that violate the rights of others 
as personal privileges and to view oneself as above 
the rules. Power orientation represents the desire 
to have dominance and control over others. 
Criminal rationalization refers to the inclination to 
perceive criminal acts as reasonable or inevitable 
and to attribute the motivation for such behavior to 
external factors (e.g., “Anyone would have done 
the same”). Cold heartedness is characterized by a 
lack of empathy and indifference toward the 
impact of criminal acts on victims. Justification 
involves attempts to legitimize one’s criminal 
behavior or to shift the responsibility onto the vic-
tim or environmental circumstances as a means of 
avoiding moral accountability. Personal irresponsi-
bility describes a tendency to avoid taking responsi-
bility for one’s own actions and to disregard rules 
and obligations. High scores on the CTS indicate a 
stronger presence of the corresponding cognitive 
distortion. Psychometric evaluations of the Turkish 
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version have shown that the instrument is both 
valid and reliable for use in the local population 
(25). 

Statistics 

Prior to data collection, an a priori power analysis 
was performed using G*Power software to ascer-
tain the requisite sample size. Based on effect sizes 
from comparable studies and assuming a medium 
effect size (Cohen’s d≈0.5), a total sample size of 
approximately 128 participants (64 per group) was 
determined to achieve 80% power at α=0.05. The 
final sample of 120 participants in this study closely 
approximated this estimated minimum, providing 
largely sufficient statistical power. 

Data analysis was performed using IBM SPSS 
Statistics version 25. The Shapiro–Wilk test was 
employed to assess the distribution of continuous 
variables. Since the assumption of normality was 
violated for certain variables, non-parametric tests 
were used for group comparisons. Specifically, the 
Mann–Whitney U test was applied to continuous 
variables, while the Chi-square test was used for 
categorical variables. Effect sizes were reported as 
r for non-parametric tests and as Cramér's V for 
categorical data. The interpretation of r values was 
as follows: 0.10–0.29 indicated a small effect size, 
0.30–0.49 a medium effect size, and ≥ 0.50 a large 
effect size. Spearman’s rank correlation coefficient 
was employed to examine associations between 
continuous variables, with the direction and magni-
tude of each correlation qualitatively interpreted 
using the same thresholds. Multiple linear regres-
sion analyses were then conducted to identify pre-
dictors of sensation seeking subscale scores. Prior 

to regression, key assumptions were tested, includ-
ing linearity, independence of residuals, 
homoscedasticity, normal distribution of residuals, 
and multicollinearity. All assumptions were met. In 
particular, all Variance Inflation Factor (VIF) val-
ues were below 2, indicating no significant multi-
collinearity. The level of statistical significance for 
all tests was set at p < 0.05. To control for Type I 
error due to multiple comparisons, the Holm–
Bonferroni method was applied to adjust p values. 

RESULTS 

Sociodemographic and Clinical Characteristics 

Table 1 presents a comparison of baseline sociode-
mographic and clinical variables between the 
ASPD and control groups. No statistically signifi-
cant difference was found in mean age between the 
groups (Mann-Whitney U=1432.5, p=0.052, r= 
0.18). However, a significant difference was 
observed in years of education: individuals in the 
ASPD group had significantly fewer years of formal 
education compared to the control group (U= 
270.0, p=0.001) and had a large effect size (r= 
0.70). Employment status and residential environ-
ment also differed significantly between the groups. 
The ASPD group demonstrated higher rates of 
unemployment and greater likelihood of residing in 
rural areas (Fisher's exact test, p=0.018, V=0.26 
for unemployment; x²=6.316, p=0.027, V=0.23 for 
rural residence). 

Clinically, the ASPD group exhibited a significantly 
more adverse risk profile. Cigarette smoking was 
significantly more prevalent in this group (U= 
299.0, p=0.001, r=0.80), as were alcohol use (x²= 
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Table 1. Comparative sociodemographic and clinical profile of ASPD and control groups 
Variable ASPD 

(n=60) 
Control 
(n=60) 

Statistical analysis df p 

Age; years, Mean –SD 25.20+6.03 24.55+2.02 U=1432.5 118 0.052 
Years of education; years, Mean –SD 9.543+4.30 16.00+0.00 U=270.0 118 <0.001 

Marital status; n (%)   x2 =5.116 2 0.091 
Single/Separated 45 (75.0) 43 (71.7)    
Married 15 (25) 17 (28.3)    
Employment status; n (%)   x2 =8.090 2 0.018 
Not working 20 (33.3) 18 (30)    
Working 40 (66.6) 42 (70.0)    
Residence; n (%)   Fisher�s exact test  1 0.027 
Urban 54 (90) 60 (100)    
Rural 6 (10) 0    
Smoking, pcs/day; Mean –SD 31.30+21.74 1.92+5.45 U=299.0 118 <0.001 
Alcohol use; n (%) 31 (51.7) 13 (21.7) x 2 =11.627 1 0.001 
Substance use; n (%) 22 (36.7) 0 Fisher�s exact test 1 <0.001 
Number of suicide attempts; Mean –SD 1.15+1.31 0 U =750.0 118 <0.001 
Self-mutilation attempts; Mean –SD 1.35+2.91 0 U =1380.0 118 <0.001 
Number of criminal history; Mean –SD 1.09+1.85 0 U =1080.0 118 <0.001 
Mean – SD: Mean – standard deviation, ASPD: Antisocial personality disorder, U: Mann Whitney U test, x2: Chi-square test 
Note: Fisher�s exact test was used for any cell frequencies less than five 



11.627, p=0.001, V=0.31) and illicit drug use 
(Fisher's exact test, p=0.001, V=0.47). A history of 
suicide attempts was also significantly more com-
mon in the ASPD group compared to the control 
group (U=750.0, p=0.001, r=0.57), as was the 
prevalence of self-harming behaviors (U=1380.0, p 
=0.001, r=0.27). Moreover, the presence of a cri-
minal record was significantly higher in the ASPD 
group (U=1080.0, p=0.001, r=0.41). 

Group Differences in Sensation Seeking and 
Related Scales 

Table 2 summarizes group comparisons in psycho-
logical scale scores. The total score on the 
Zuckerman SSS was significantly higher in the 
ASPD group compared to the control group (U= 
937.0, p=0.001, r=0.45). In particular, the ASPD 
group scored significantly higher on the subscales 
of disinhibition (r=0.41), experience seeking (r= 
0.26), and boredom susceptibility (r=0.59), with 
medium to large effect sizes. However, no signifi-
cant group differences were found on the thrill and 
adventure seeking subscale (p=0.564). 

Regarding the TCI-NS, no significant difference 

was found in total scores between the two groups (p 
=0.759). However, differences emerged at the sub-
scale level. Individuals in the ASPD group scored 
significantly higher in the impulsiveness (U= 
1046.0, p=0.001, r=0.41) and extravagance sub-
scales (p=0.008, r=0.27), while the control group 
scored significantly higher in exploratory excitabili-
ty (p=0.001, r=0.49).  

In the API and its clinical form (API-C), the ASPD 
group scored significantly higher on the overall 
score and all subscales compared to the control 
group (all p<0.001), typically with large effect 
sizes. 

The CTS yielded similar results. The ASPD group 
scored significantly higher across all subdimensions 
(all p < 0.001). Notable differences were observed 
in entitlement (U=645.0, p=0.001, r=0.44), power 
orientation (r=0.53), and personal irresponsibility 
(r=0.46), highlighting the deeply rooted nature of 
antisocial cognitive schemas. Medium-sized diffe-
rences were also observed in other domains such as 
criminal rationalization and cold-heartedness.  
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Table 2. Group differences in sensation seeking, novelty seeking, addiction severity, and criminal thinking scores 
 Subscales ASPD (n=60) Control (n=60) Statistical 

analysis 
df p 

Mean –SD Mean –SD 
Zuckerman Sensation Seeking Scale      
SSS-DIS 5.03+3.11 2.63+2.09 U=1000.0 118 <0.001 
SSS-TAS 4.96+2.46 5.26+2.42 U=1691.0 118 0.564 
SSS-ES 4.98+2.09 3.95+2.07 U=1304.5 118 0.009 
SSS-BS 5.45+2.47 2.55+1.84 U=654.0 118 <0.001 
SSS-Total  20.43+6.73 14.40+6.54 U=937.0 118 <0.001 
Temperament and Character Inventory- 
Novelty Seeking 

     

TCI-NS1 Exploratory excitability  5.36+1.32 6.13+1.09 U=1073.5 118 <0.001 
TCI-NS2 Impulsiveness  5.10+1.56 4.00+1.28 U=1046.0 118 <0.001 
TCI-NS3 Extravagance 4.46+1.30 5.13+1.18 U=1307.0 118 0.008 

TCI-NS4 Disorderliness  4.46+1.23 4.65+1.36 U=1691.5 118 0.558 
TCI-NS Total 19.60+2.65 19.91+2.68 U=1742.0 118 0.759 
Addiction Profile Index      
API-Substance use 1.88+1.76 0.11+0.39 U=514.0 118 <0.001 
API-Diagnostic criteria 7.05+6.29 0.10+0.58 U=618.0 118 <0.001 
API- Effect on everyday life 12.70+11.78 0.40+1.73 U=688.0 118 <0.001 
API-Craving 5.18+4.84 0.08+0.27 U=592.5 118 <0.001 
API-Motivation for substance use 4.71+4.80 0.25+0.91 U=806.5 118 <0.001 
API-Total  6.25+5.04 0.22+0.50 U=503.5 118 <0.001 
Addiction Profile Index-Clinical 
Version 

     

API-C Anger control failure 4.83+1.64 0.93+1.05 U=194.5 118 <0.001 
API-C Lack of safe behavior 5.93+3.05 3.55+1.84 U=947.5 118 <0.001 
API-C Novelty-seeking behavior 3.11+2.00 1.70+1.52 U=1051.0 118 <0.001 
API-C Impulsivity 4.06+1.68 2.01+1.39 U=688.0 118 <0.001 
API-C Depression 5.30+2.24 2.58+1.21 U=641.5 118 <0.001 

API-C Anxiety 3.48+1.88 1.21+0.88 U=588.5 118 <0.001 
Criminal Thinking Scales      
CTS- Entitlement 27.33+9.78 16.50+5.24 U=645.0 118 <0.001 
CTS- Criminal rationalization 32.97+9.63 28.25+7.32 U=1306.5 118 0.009 
CTS- Power orientation 35.72+11.54 20.50+5.88 U=489.0 118 <0.001 
CTS- Cold heartedness 24.25+10.97 17.62+4.47 U=1154.5 118 0.001 
CTS- Justification 37.38+8.53 33.77+7.35 U=1365.0 118 0.022 
CTS- Personal irresponsibility  29.66+12.03 20.00+7.47 U=932.5 118 <0.001 
U: Mann Whitney U test, Mean + SD: Mean – standard deviation, SSS: Zuckerman Sensation Seeking Scale Form V,  
DIS: Disinhibition, TAS: Thrill and Adventure Seeking, ES: Experience Seeking, BS: Boredom Susceptibility,  
TCI-NS: Temperament and Character Inventory- Novelty Seeking dimension, API: Addiction Profile Index, API-C: 
Addiction Profile Index-Clinical Version, CTS: Criminal Thinking Scales  
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Correlations between Sensation Seeking and 
Clinical Variables 

Table 3 presents bivariate correlations between 
subscale scores of the sensation seeking scale and 
key clinical variables. Age and education level were 
not significantly correlated with any sensation seek-
ing subdimension (all p>0.05). Correlations 
between sensation seeking and suicide attempts 
were also noteworthy. In the ASPD group, the 
number of past suicide attempts was positively cor-
related with boredom susceptibility scores (r= 
0.420, p=0.025), but was not significantly correla-
ted with total sensation seeking scores (r=0.332, p 
=0.207). 

Table 4 provides detailed correlations between the 
sensation seeking subscales and related clinical 
variables such as impulsivity, addiction severity, 
and criminal cognition. The disinhibition subscale 
showed moderate positive correlations with several 
adverse clinical variables. Individuals with higher 
disinhibition scores also had higher TCI total 
scores (r=0.422, p=0.005), and their addiction 
severity (API total score) increased in parallel (r= 
0.454, p=0.005). Craving scores from the API-C 
were also strongly correlated with disinhibition (r 
= 0.566, p=0.005). Similarly, disinhibition was 
highly correlated with API-C novelty-seeking 
scores (r=0.673, p=0.005). In terms of criminal 
cognitive patterns, individuals with higher levels of 
disinhibition also tended towards entitlement 
thinking styles (CTS Entitlement, r=0.333), with a 
statistically significant correlation (p=0.036). 

Total sensation seeking scores also correlated sig-
nificantly with several clinical variables. Notably, 
total sensation seeking was positively associated 
with addiction severity (API total score, r=0.374, p 
=0.012), suggesting that individuals with higher 
sensation seeking tendencies are more likely to 
exhibit pronounced substance use behaviors. 

Furthermore, total sensation seeking scores were 
significantly correlated with the power orientation 
subscale of the CTS (r=0.371, p=0.016), indicating 
that individuals with elevated sensation seeking 
may also possess a strong drive to dominate or   
control others. Additionally, total sensation seek-
ing was strongly correlated with API-C novelty 
seeking (r=0.679, p=0.005). 

Regression Analyses: Predictors of Sensation 
Seeking Subdimensions 

Table 5 summarizes the results of multiple linear 
regression models used to identify predictors of 
sensation seeking subdimensions. Each subdimen-
sion—disinhibition, experience seeking, boredom 
susceptibility, and total score—was treated as a 
dependent variable, with relevant clinical variables 
entered as predictors in the model. 

The most significant predictors for the disinhibition 
subdimension were total TCI-NS, substance use 
severity (API substance use subscale), craving 
(API-C craving), and API-C novelty seeking. Each 
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Table 3. Associations of sensation seeking dimensions with clinical variables  
Variable  Zuckerman Sensation Seeking Scale 

SSS -DIS SSS-TAS SSS -ES SSS-BS SSS-Total 
Age r -0.060 0.085 0.037 -0.207 -0.086 

p 1.0 1.0 1.0 1.0 1.0 
Years of education r -0.260 0.148 -0.139 -0.337 -0.252 

p 0.945 1.0 1.0 0.192 1.0 
Number of suicide 
attempts 

r 0.172 0.045 0.279 0.420 0.332 
p 1.0 1.0 0.681 0.025 0.207 

Number of self-
mutilative actions 

r 0.021 -0.169 0.210 0.230 0.101 
p 1.0 1.0 1.0 1.0 1.0 

Number of criminal 
history 

r -0.019 -0.042 -0.004 -0.022 -0.068 
p 1.0 1.0 1.0 1.0 1.0 

r: correlation coefficient, SSS: Zuckerman Sensation Seeking Scale Form V, DIS: Disinhibition,  
TAS: Thrill and Adventure Seeking, ES: Experience Seeking, BS: Boredom Susceptibility  
Note: p-values were adjusted for multiple comparisons using the Holm�Bonferroni method. 

Table 4. Correlations of sensation seeking scores with novelty seeking, addiction severity, and criminal thinking 
  
Subscales  

 Zuckerman Sensation Seeking Scale (SSS) 
SSS -DIS SSS-TAS SSS -ES SSS-BS SSS- Total 

Temperament and Character Inventory- 
Novelty Seeking  

      

TCI-NS1 Exploratory excitability  r 0.178 0.056 -0.102 0.102 0.086 
p 0.869 1.0 1.0 1.0 1.0 

TCI-NS2 Impulsiveness r 0.313 -0.115 0.073 0.455 0.283 
p 0.06 0.764 0.764 0.005 0.087 

TCI-NS3 Extravagance r 0.234 0.149 0.175 0.000 0.205 
p 0.36 0.542 0.542 0.999 0.464 

TCI-NS4 Disorderliness r 0.079 -0.032 0.079 0.086 0.107 
p 1.0 1.0 1.0 1.0 1.0 

TCI-NS Total r 0.422 -0.003 0.102 0.329 0.353 
p 0.005 0.979 0.874 0.03 0.024 

Addiction Profile Index        
API-Substance use r 0.501 0.030 0.191 0.404 0.442 

p 0.005 0.819 0.286 0.005 0.005 
API-Diagnostic criteria r 0.523 -0.077 0.209 0.403 0.425 

p 0.005 0.556 0.218 0.005 0.005 
API-Effect on everyday life r 0.384 -0.108 0.094 0.355 0.295 

p 0.01 0.826 0.826 0.02 0.066 
API-Craving r 0.566 -0.148 0.249 0.462 0.442 

p 0.005 0.259 0.11 0.005 0.005 
API-Motivation for substance use r 0.218 -0.007 -0.107 0.206 0.158 

p 0.475 0.957 0.828 0.475 0.687 
API-Total  (addiction severity) r 0.454 -0.039 0.123 0.381 0.374 

p 0.005 0.766 0.702 0.012 0.012 
Addiction Profile Index-Clinical Version       
API-C Anger control failure r 0.225 -0.301 0.116 0.279 0.130 

p 0.252 0.095 0.646 0.124 0.646 
API-C Lack of safe behavior r -0.023 -0.286 0.058 0.208 -0.023 

p 1.0 0.135 1.0 0.44 1.0 
API-C Novelty-seeking behavior r 0.673 0.072 0.486 0.516 0.679 

p 0.005 0.583 0.005 0.005 0.005 
API-C Impulsivity r 0.234 -0.159 0.313 0.451 0.301 

p 0.142 0.226 0.06 0.005 0.06 
API-C Depression r 0.012 -0.072 0.073 0.213 0.073 

p 1.0 1.0 1.0 0.51 1.0 
API-C Anxiety r 0.117 -0.158 0.123 0.318 0.130 

p 0.966 0.916 0.966 0.065 0.966 
Criminal Thinking Scales        
CTS- Entitlement 
 

r 0.333 -0.091 0.110 0.426 0.312 
p 0.036 0.806 0.806 0.005 0.036 

CTS- Criminal rationalization r 0.312 0.030 0.037 0.323 0.283 
p 0.06 1.0 1.0 0.06 0.084 

CTS- Power orientation 
 

r 0.300 0.086 0.141 0.444 0.371 
p 0.06 0.564 0.564 0.005 0.016 

CTS- Cold heartedness r 0.249 -0.105 0.256 0.211 0.221 
p 0.24 0.424 0.24 0.27 0.27 

CTS- Justification r 0.113 0.054 0.034 0.271 0.174 
p 1.0 1.0 1.0 0.18 0.736 

CTS- Personal irresponsibility  r 0.211 -0.295 0.032 0.514 0.202 
p 0.318 0.088 0.807 0.005 0.318 

SSS: Zuckerman Sensation Seeking Scale Form V, DIS: Disinhibition, TAS: Thrill and Adventure Seeking, ES: Experience 
Seeking, BS: Boredom Susceptibility, TCI-NS: Temperament and Character Inventory- Novelty Seeking dimension, API: 
Addiction Profile Index, API-C: Addiction Profile Index-Clinical Version, CTS: Criminal Thinking Scales  
Note: p-values were adjusted for multiple comparisons using the Holm�Bonferroni method. 



of these variables demonstrated a statistically sig-
nificant predictive effect within the model (all p < 
0.05). Collectively, they accounted for a substantial 
proportion of the variance in disinhibition scores, 
indicating that the combination of these variables 
strongly predicted disinhibitory tendencies. In the 
regression model for experience seeking, only one 
variable emerged as a significant predictor: API-C 
novelty seeking. The API-C novelty seeking score 
significantly predicted experience seeking scores 
(standardized β=0.46, p=0.001), while other vari-
ables did not contribute significantly. Scores on the 
CTS personal irresponsibility subscale significantly 
predicted boredom susceptibility (β=0.09, p= 
0.002). Other variables, such as entitlement or 
power orientation, did not significantly contribute 
to the model. 

Finally, the regression model for total sensation 
seeking identified two significant predictors: API 
substance use severity and API-C novelty seeking. 
The API substance use subscale (β=1.887, p= 
0.015) and the API-C novelty seeking subscale 
(β=1.704, p = 0.001) each exerted significant and 
independent predictive effects. Notably, these two 
predictors represent both behavioral (substance 
use) and motivational/emotional (novelty/impulsi-
vity) dimensions. Overall, the model explained a 
substantial portion of the variance in total sensa-
tion seeking scores and was statistically significant 
(overall model p< 0.001). 

DISCUSSION 

This study provides an original contribution to the 
literature by comprehensively examining the psy-
chopathological implications of sensation seeking 
tendencies in individuals diagnosed with ASPD. 

Our findings revealed that the ASPD group scored 
significantly higher than healthy controls not only 
in overall sensation seeking levels but also in speci-
fic subdimensions, particularly disinhibition, expe-
rience seeking, and boredom susceptibility. 
Moreover, this personality trait was found to be 
associated with various maladaptive patterns in 
ASPD individuals. High sensation seeking was sig-
nificantly related to adverse clinical variables such 
as substance use, suicidal behaviors, and criminal 
cognitive schemas. These results suggest that sensa-
tion seeking should not be considered an isolated 
personality trait, but rather a mediating variable 
that interacts with other risk factors and potentially 
shapes the clinical course of psychopathology. 

Our findings align with Zuckerman's multidimen-
sional theoretical model of sensation seeking (1), 
revealing a distinct pattern within the ASPD group 
regarding its subcomponents. Individuals with 
ASPD scored significantly higher in disinhibition, 
experience seeking, and boredom susceptibility, 
while no significant difference was found between 
groups in the thrill and adventure seeking dimen-
sion. This pattern is consistent with previous 
research and offers crucial insights into the qualita-
tive nature of heightened sensation seeking in 
ASPD (8,12,26,27). In our study, disinhibition 
emerged as the most distinguishing dimension for 
the ASPD group, indicating these individuals' diffi-
culty in suppressing their impulses. This trait is 
thought to predispose them to outcomes like crim-
inal behavior or substance use (8,12,26). 
Furthermore, the elevated experience seeking 
scores recorded in the cases suggest a propensity 
for unusual, socially deviant, or marginal experi-
ences (27). The increased boredom susceptibility 
observed in the ASPD group reflects an intolerance 
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Table 5. Multivariate predictors of sensation seeking subdimensions: Regression analysis results 
Dependent variable Predictor variables Beta Std.Error 95 % CI t p 

SSS- Disinhibition TCI-NS total 0.496 0.145 0.205 0.788 3.423 0.001 
API-substance use 0.669 0.317 0.031 1.306 2.110 0.040 
API- craving 0.271 0.125 0.019 0.522 2.160 0.036 
API-C-novelty-seeking 
behavior 

0.514 0.174 0.163 0.864 2.946 0.005 

        
SSS- Experience 
seeking 

API-novelty-seeking 
behavior 

0.462 0.134 0.194 0.730 3.456 0.001 

        
SSS- Boredom 
susceptibility 

CTS- personal 
irresponsibility 

0.086 0.026 0.034 0.138 3.326 0.002 

        
SSS- Total API substance use 1.887 0.746 0.386 3.388 2.531 0.015 

API-C novelty-seeking 
behavior 

1.704 0.457 0.785 2.623 3.732 0.001 

Statistically significant results are given; CI = confidence interval 
SSS: Zuckerman Sensation Seeking Scale Form V, DIS: Disinhibition, TAS: Thrill and Adventure Seeking, ES: Experience 
Seeking, BS: Boredom Susceptibility, TCI-NS: Temperament and Character Inventory- Novelty Seeking dimension, API: 
Addiction Profile Index, API-C: Addiction Profile Index-Clinical Version, CTS: Criminal Thinking Scales  
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for routine and monotony (11,13,28). In our analy-
sis, this subdimension showed the strongest associ-
ation with suicidal behavior, suggesting that indi-
viduals experiencing internal distress and possess-
ing a low arousal threshold may resort to extreme 
behaviors like self-harm to alleviate this state. In 
essence, not all subdimensions of sensation seeking 
reflect pathological tendencies. The absence of 
group differences in thrill and adventure seeking 
reminds us that sensation seeking does not always 
equate to maladaptive risk-taking (29). This finding 
suggests that the heightened sensation seeking 
observed in ASPD manifests more through impul-
sive and maladaptive expressions rather than 
socially sanctioned risks. 

Although the terms "sensation seeking" and "novel-
ty seeking" are frequently used interchangeably, 
our study reinforces their theoretical and clinical 
distinctness. As highlighted by McCourt et al., sen-
sation seeking primarily reflects an amplified need 
for stimulation, whereas novelty seeking is more 
closely related to cognitive and behavioral respon-
siveness to novel stimuli (3,30,31). While both traits 
were generally elevated in the ASPD group com-
pared to controls, analyses at the subdimension 
level elucidated the specific nature of this eleva-
tion. In individuals with ASPD, sensation seeking 
was characterized by increased disinhibition and 
boredom susceptibility. Conversely, novelty seek-
ing in this group primarily manifested through 
heightened impulsiveness and extravagance. 
Interestingly, the exploratory excitability subdi-
mension of novelty seeking was significantly higher 
in the control group. These findings suggest a dif-
ferential manifestation of novelty seeking across 
groups: ASPD individuals exhibit novelty seeking 
via behavioral disorganization and impulsivity, 
while healthy individuals demonstrate a more 
curiosity-driven and cognitively exploratory pat-
tern. This distinction holds particular relevance 
within the context of substance use. Prior research 
indicates that individuals with elevated sensation-
seeking tendencies may initiate substance use to 
achieve sensory stimulation, whereas those with 
high novelty seeking may perpetuate substance use 
in a habitual and compulsive manner (32,33). The 
simultaneous elevation of both sensation seeking 
and novelty seeking could therefore lead to more 
chronic and entrenched patterns of risky behavior 
(31). Our findings corroborate this perspective, as 

sensation seeking subdimensions showed strong 
correlations with both substance dependence 
severity and diagnostic indicators of substance use 
disorders. 

The observed association between sensation seek-
ing and self-injurious behaviors (i.e., suicide 
attempts and self-harm) in our study reinforces the 
theoretical link between this personality trait and 
difficulties in emotion regulation. Within the 
ASPD group, individuals who scored higher on 
boredom susceptibility were also more likely to 
report past suicide attempts. This finding suggests 
that impulsivity and low arousal tolerance may pre-
dispose individuals to engage in extreme behaviors 
under emotional strain (34). In literature, this ten-
dency is often explained by the concept of "negative 
urgency," which is frequently observed in external-
izing disorders (35-37). Negative urgency refers to 
the tendency to act rashly and potentially harmfully 
during moments of intense emotional distress. This 
implies that self-injurious behavior may serve as a 
maladaptive coping mechanism for emotional dys-
regulation (35,38). Our findings are consistent with 
this view: ASPD participants who reported more 
suicide attempts were also those who demonstrated 
the lowest tolerance for monotony and the 
strongest drive for stimulation. 

Another key finding of our study is the strong asso-
ciation between sensation seeking and substance 
use. Previous research has demonstrated that indi-
viduals high in sensation seeking tend to have 
heightened sensitivity within the brain's reward sys-
tems and exhibit greater motivation for the plea-
surable effects of substance use (39, 40). Our 
results are in line with this evidence: among indi-
viduals with ASPD, total sensation seeking scores 
were strongly correlated with indicators of addic-
tion severity derived from the API and API-C 
instruments. In other words, individuals high in 
sensation seeking may not only be more inclined to 
begin using substances but may also possess inter-
nal motivational traits (e.g., impulsivity, craving for 
novelty) that perpetuate substance use over time 
(41,42). 

The significant correlations observed between sen-
sation seeking and patterns of criminal thinking in 
our study underscore the crucial role of cognitive 
processes in the development and persistence of 

Turkish J Clinical Psychiatry 2026;29:8-18 15



antisocial behavior. Individuals with elevated sen-
sation-seeking tendencies demonstrated higher le-
vels of entitlement, power orientation, and person-
al irresponsibility schemas that not only reflect dis-
torted beliefs but also indicate a motivational drive 
for heightened arousal (36). These findings suggest 
that criminal behavior in such individuals may not 
solely result from momentary disinhibition or 
external provocation. Instead, their actions may be 
internally rationalized through entrenched belief 
systems, whereby criminal acts are perceived as 
acceptable, deserved, or even necessary (43). In 
this context, sensation seeking appears to function 
not merely as a personality trait but as a cognitive-
affective framework that influences the justifica-
tion and internal logic behind antisocial behaviors. 
This interpretation is consistent with Walters’ 
model of criminal thinking, which posits that anti-
social cognitions serve to legitimize risky and 
unlawful behaviors (44,45).  

Limitations 

Several limitations should be considered when 
interpreting the findings of this study. First, due to 
its cross-sectional design, the study does not allow 
for causal inferences. The correlations we identi-
fied cannot determine which variable precedes or 
influences the other; therefore, our findings should 
be understood at an associative level only. Second, 
our sample included only male participants. While 
this choice was deliberate to control for the poten-
tial confounding effects of gender on sensation 
seeking and antisocial behaviors, it limits the ge-
neralizability of the findings to female ASPD po-
pulations. Future research incorporating female 
antisocial samples would be valuable in exploring 
possible gender-specific dynamics. Third, variables 
such as substance use, suicide attempts, and crimi-
nal history were partially based on self-reports, 
which may be subject to recall bias or social desi-
rability effects. Although we attempted to verify 
this information through medical records and 
reports from close relatives whenever possible, the 
inherent limitations of subjective data collection 
could not be entirely eliminated. Lastly, although 
our final sample size was close to the number sug-
gested by power analysis, it fell slightly short of the 
optimal size for conducting complex regression 
models. This limitation may have reduced the sta-
tistical power of some regression results. Indeed, 

certain marginal findings in our multivariate mo-
dels warrant replication in studies with larger and 
more diverse samples. Therefore, the regression 
outcomes in particular should be interpreted with 
caution and confirmed through future research. 

This study revealed that individuals diagnosed with 
ASPD exhibit significantly elevated levels of sensa-
tion seeking, and that this elevation is associated 
with several clinically relevant behavioral and cog-
nitive patterns. In particular, the disinhibition and 
boredom susceptibility subdimensions were found 
to be linked to high-risk behaviors such as sub-
stance use and suicide attempts within the ASPD 
group. While the cross-sectional nature of the study 
precludes causal interpretation, the findings sug-
gest that sensation seeking may play a central role 
in the clinical presentation of ASPD. A multidi-
mensional evaluation of sensation seeking may aid 
in identifying at-risk individuals and developing tai-
lored intervention strategies in clinical practice. In 
addition, by distinguishing the unique characteris-
tics of sensation seeking and novelty seeking, our 
study emphasizes the importance of evaluating 
these traits independently in clinical assessments. 
Sensation seeking showed strong associations with 
reward sensitivity, impulsivity, and antisocial cogni-
tions, while subdimension analyses of novelty seek-
ing revealed its heterogeneous nature, distinguish-
ing impulsive tendencies from cognitive curiosity. 
In this context, evaluating the subdimensions of 
both sensation seeking and novelty seeking could 
provide a more detailed understanding of an indi-
vidual’s risk profile and behavioral tendencies. 

In conclusion, the present findings underscore the 
importance of sensation seeking in the context of 
ASPD and support its consideration as a transdiag-
nostic risk factor. However, it must be reiterated 
that all associations observed in this study were cor-
relational and based on cross-sectional data. 
Future longitudinal research is needed to clarify 
the developmental trajectory of sensation seeking 
and its temporal interactions with related variables. 
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Psychometric properties of the Turkish    
version of the Posttraumatic Maladaptive 
Beliefs Scale 

SUMMARY  

Objective: Previous studies have shown that maladaptive cognitions following trauma are closely associated with 
post-traumatic stress symptoms and depression. The aim of the present study was to examine the psychometric pro-
perties of the Turkish version of the Posttraumatic Maladaptive Beliefs Scale (PTMBS). 

Method: Data were collected from 338 adults (M age = 32.95, SD = 11.43; 56.2% female) residing in regions affected 
by the February 6, 2023 earthquakes in Türkiye. Participants completed the PTMBS along with the International 
Trauma Questionnaire and the International Depression Questionnaire.  

Results: Confirmatory factor analysis indicated that the one-factor model showed poor fit, whereas the three-factor 
model (Threat of Harm, Self-Worth and Judgment, Reliability of Others) demonstrated good fit indices. Criterion vali-
dity was supported by significant positive correlations of the scale with post-traumatic stress and depressive symp-
toms. Reliability analyses, including Cronbach’s alpha, item–total correlations, and Spearman–Brown split-half coeffi-
cients, indicated acceptable to high internal consistency for the total and dimension scores. 

Discussion: Findings demonstrate that the Turkish version of the PTMBS adequately reflects the original three-dimen-
sional structure and shows the expected associations with PTSD and depression symptoms. In particular, the stronger 
associations of the Threat of Harm subscale with psychopathology highlight the clinical relevance of “shattered 
assumptions” following trauma. In conclusion, the Turkish PTMBS is a valid and reliable tool for assessing maladaptive 
cognitions after trauma and can be used for clinical diagnosis, treatment planning, and monitoring therapeutic 
progress. 
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INTRODUCTION  

A traumatic event is defined as an experience that 
threatens an individual’s life, physical integrity, or 
sense of safety, and exceeds their ordinary coping 
resources (1). Such events can range widely, from 
natural disasters (e.g., earthquakes, floods, or fires) 
and serious accidents to human-caused acts of vio-
lence such as war, torture, sexual assault, and child-
hood abuse. Data on the prevalence of traumatic 
events indicate that these experiences are highly 
common on a global scale (2–5). For instance, fin-
dings from the World Mental Health Surveys con-
ducted across 26 countries reported that approxi-
mately 70% of participants had experienced at least 
one traumatic event during their lifetime, and 30% 
had been exposed to four or more (6). 

Although traumatic events constitute a significant 

risk factor for psychopathology, only a portion of 
those exposed to trauma develop trauma-related 
mental disorders. Various meta-analyses and epi-
demiological findings have shown that approxi-
mately 30 - 40% of individuals exposed to trauma 
develop posttraumatic stress disorder (PTSD), 
depression, anxiety, or somatization disorders (7-
9). This rate may vary depending on factors such as 
the type, intensity, and duration of the trauma, as 
well as individual and environmental protective or 
risk factors (10,11). 

Previous research has identified numerous risk fac-
tors that may contribute to the development of 
mental health problems following a traumatic 
event. For example, studies in the literature have 
shown that various factors such as difficulties in 
emotion regulation (12), deficits in executive func-
tions (13), and low self-esteem (14) serve as risk 
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factors for the development of psychopathology 
after trauma exposure. Among the important 
determinants of posttraumatic psychopathology 
are cognitive processes. Recent studies (15,16) 
have highlighted the relationship between post-
traumatic maladaptive cognitions and mental 
health problems. 

From a theoretical perspective, the cognitive 
impact of trauma has been conceptualized through 
frameworks such as Janoff-Bulman’s “shattered 
assumptions” theory (17,18) and, more specifically, 
Herman’s emphasis on the disruption of self and 
interpersonal trust following trauma (19). 
Consistent with these perspectives, research has 
shown that maladaptive posttraumatic cognitions 
are particularly concentrated in domains such as 
safety, self-esteem, control, trust, and intimacy (20–
22). Building on this body of work, Ehlers and 
Clark’s cognitive model (23) proposes that such 
negative appraisals play a central role in maintain-
ing trauma-related symptoms. Furthermore, treat-
ment studies have demonstrated that the restruc-
turing of maladaptive cognitions typically precedes 
symptom improvement (24), thereby suggesting 
that these cognitions may play a causal role in post-
traumatic recovery (25,26). Taken together, these 
findings indicate that posttraumatic maladaptive 
cognitions are not merely correlated with symp-
toms but also represent one of the key obstacles to 
psychological recovery. 

In light of these theoretical frameworks, the 
Posttraumatic Maladaptive Beliefs Scale (PTMBS) 
was developed as a systematic measurement tool to 
assess dysfunctional cognitions following trauma 
(27). The scale measures cognitive distortions 
across domains such as safety, self-esteem, control, 
trust, and intimacy, and therefore is widely used in 
both clinical and research contexts. Specifically, 
encompassing dimensions such as Threat of Harm, 
Reliability/Trustworthiness of Others, and Self-
Worth and Judgment, the PTMBS has demonstrat-
ed good psychometric reliability and validity, as 
well as strong associations with posttraumatic stress 
and depressive symptoms (28–32). Accordingly, the 
PTMBS stands out as a theoretically grounded 
instrument that facilitates understanding of indi-
viduals’ cognitive profiles after trauma, guides ther-
apeutic interventions, and enables the monitoring 

of treatment progress.  

When considered within the sociocultural context 
of Türkiye, large-scale adversities such as earth-
quakes and other natural disasters, forced displace-
ment, war-related refugee experiences, and collec-
tive or sociopolitical traumas constitute highly 
prevalent phenomena. In this respect, the systemat-
ic assessment of maladaptive cognitions that 
emerge following trauma represents a critical need 
for both clinical evaluation and empirical research. 
More specifically, the comprehensive evaluation of 
maladaptive posttraumatic beliefs among Turkish-
speaking populations would not only support a 
more detailed understanding of posttraumatic psy-
chopathology but also enable the monitoring and 
optimization of trauma-focused therapeutic inter-
ventions. 

Furthermore, the PTMBS has demonstrated cross-
cultural applicability beyond Western contexts. For 
example, Vöhringer et al. (28) employed the scale 
in a refugee sample and reported that it effectively 
captured the maladaptive belief systems that devel-
op in the aftermath of traumatic experiences. Such 
findings underscore the scale’s theoretical and 
practical relevance in culturally diverse settings and 
highlight the importance of its adaptation into 
Turkish. A Turkish version of the PTMBS would 
provide a psychometrically sound tool for identify-
ing posttraumatic maladaptive cognitions, evalua-
ting the efficacy of trauma-focused treatments, and 
contributing to the expansion of culturally sensitive 
trauma research. Taken together, a valid and reli-
able instrument in the Turkish literature that com-
prehensively assesses cognitive and belief-based 
processes associated with posttraumatic adaptation 
represents a gap. Therefore, the present study aims 
to translate and psychometrically evaluate the 
Turkish version of the PTMBS to establish its utili-
ty in both clinical and research contexts. 

METHOD 

Participants  

The study sample consisted of 338 individuals 
(aged 18–59) residing in the provinces of Hatay, 
Kahramanmaraş, and Adıyaman, which were 
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among the regions most affected by the February 6, 
2023 earthquakes in Türkiye. Participants were 
recruited using a convenience sampling method. 
Prior to data collection, ethical approval was 
obtained from the Mersin University Social 
Sciences Ethics Committee (Approval No: 
2025/146). The inclusion criteria were as follows: 
(a) residing in one of the provinces at the epicenter 
of the earthquake, (b) being 18 years of age or 
older, and (c) being literate. The exclusion criteria 
included the presence of any self-reported psychi-
atric diagnosis or substance use disorder. Both 
inclusion and exclusion criteria were assessed 
based on participants’ self-reports. 

Measures 

Sociodemographic Information Form: The 
Sociodemographic Information Form was deve-
loped by the researchers to collect data on partici-
pants’ age, gender, marital status, educational 
level, substance use, and history of any psychiatric 
diagnosis or disorder. 

International Trauma Questionnaire (ITQ): The ITQ 
is a self-report measure designed to assess PTSD 
symptoms in accordance with ICD-11 diagnostic 
criteria (33). The scale consists of six items cove-
ring three symptom clusters: (1) re-experiencing 
the traumatic event in the here and now, (2) deli-
berate avoidance of reminders, and (3) a persistent 
sense of current threat. Participants rate how much 
they have been bothered by each symptom over the 
past month. Three additional items assess the 
degree of functional impairment associated with 
these symptoms. All items are rated on a five-point 
Likert scale ranging from 0 (Not at all) to 4 
(Extremely). According to ICD-11 diagnostic rules, 
a probable PTSD diagnosis is met if the respondent 
endorses at least one symptom from each cluster 
and at least one item reflecting functional impair-
ment. A symptom or impairment is considered 
“present” when rated ≥ 2 (Moderately). The 
Turkish adaptation of the ITQ was conducted by 
Gündoğmuş et al. (34), and the Turkish version 
demonstrated high internal consistency (α=.91). In 
the present study, internal reliability was also satis-
factory (α= .86). 

International Depression Questionnaire (IDQ): The 
IDQ is a self-report instrument developed to assess 
depressive symptoms in line with ICD-11 criteria 
(35). Respondents indicate how often they experi-
enced each symptom during the past two weeks on 
a five-point Likert scale ranging from 0 (Never) to 
4 (Every day). Total scores range from 0 to 36, with 
higher scores indicating greater symptom severity. 
The Turkish adaptation was validated by Alpay et 
al. (36), who reported excellent internal consisten-
cy (ω=.94). In the present study, the Cronbach’s 
alpha coefficient for the IDQ was also high (α= 
.90). 

Posttraumatic Maladaptive Beliefs Scale (PTMBS): 
The PTMBS, originally developed by Vogt et al. 
(27), is a 15-item measure assessing dysfunctional 
beliefs that may develop following exposure to 
traumatic events. The scale comprises three dimen-
sions: Threat of Harm (e.g., “Something bad could 
happen at any time”), Self-Worth and Judgment 
(e.g., “What happened to me shows that I am ina-
dequate”), and Reliability/Trustworthiness of 
Others (e.g., “It is dangerous to trust people”). 
Each item is rated on a seven-point Likert scale 
ranging from 1 (Not at all true for me) to 7 
(Completely true for me). The total score ranges 
from 15 to 105, and each dimension score ranges 
from 5 to 35, with higher scores indicating greater 
endorsement of maladaptive posttraumatic beliefs. 
In the original study, the PTMBS demonstrated 
good psychometric properties, with Cronbach’s 
alpha coefficients of α=.86 for the total score and 
between .75 and .84 across the dimensions. 

Procedure 

Following permission from the original developers 
of the scale, the translation and cultural adaptation 
of the PTMBS into Turkish were carried out in se-
veral stages. First, the original English version of 
the scale was translated into Turkish by two experts 
with doctoral degrees in clinical psychology. Both 
translators were native speakers of Turkish and flu-
ent in English. Subsequently, a blind back-transla-
tion procedure was conducted by an independent 
linguist who had not seen the original items. The 
back translator held a Ph.D. degree in English 
Language and Literature, had advanced training in 
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translation pedagogy, and possessed substantial 
experience with psychological terminology. Their 
native language was Turkish and their second lan-
guage was English. 

The blind back-translation method was chosen to 
minimize researcher bias and semantic drift. After 
the translation and back-translation phases, the 
translators and the linguist met to discuss discrep-
ancies and reach consensus on the final Turkish 
version using a consensus-based reconciliation pro-
cess. Three primary criteria guided the evaluation 
of each item: (1) conceptual equivalence with the 
original meaning, (2) linguistic clarity and natural-
ness in Turkish, and (3) appropriateness of psycho-
logical terminology. Discrepancies were iteratively 
discussed until full agreement was reached among 
all translators, and feedback from the original 
developers was sought when necessary. The fina-
lized Turkish version was subsequently approved 
by the original development team. 

A pilot study was then conducted with 12 partici-
pants (6 women, 6 men; aged 19–42) to evaluate 
the linguistic clarity, comprehensibility, and cultu-
ral relevance of the items. Based on participants’ 
feedback, minor linguistic adjustments were made 
to produce the final Turkish version of the scale. 
During the data collection phase, undergraduate 
psychology students from Mersin University and 
Toros University (3rd and 4th year) conducted 
face-to-face interviews in the regions where they 
resided. Prior to data collection, all interviewers 
received a one-day training session conducted by 
the researchers, which covered ethical and method-
ological considerations, including informed con-
sent, trauma-sensitive communication, and confi-
dentiality. 

Interviews were conducted individually in contai-
ner settlements, homes, and community centers 
where participants were residing. Each interview 
lasted approximately 20 minutes. Data collection 
took place between June 12 and August 21, 2025. 
Before participating, all individuals were provided 
with an informed consent form, and voluntary par-
ticipation was confirmed. No monetary or material 
compensation was provided for participation in the 
study. 

 

Statistical Analysis 

After the data collection process was completed, 
the data were transferred to a statistical software 
program for analysis. First, missing data were 
examined, and it was found that no variable had 
more than 10% missing values. Missing values were 
replaced with the mean of the corresponding vari-
able. Multivariate outliers were identified using the 
Mahalanobis distance method. A significance 
threshold of p < .001 was adopted, and the degrees 
of freedom were calculated based on the number of 
scale items (k=15). Nineteen participants whose 
values fell below this threshold were identified as 
outliers and excluded from the dataset. Initially, 
data were collected from 357 participants; after 
removing outliers, analyses were conducted with a 
dataset of 338 participants. To test the assumption 
of normality, skewness and kurtosis coefficients 
were examined, and all variables were found to be 
within the acceptable range of –2 to +2 (37). 

The factor structure of the PTMBS was examined 
using Confirmatory Factor Analysis (CFA). Model 
fit was evaluated based on x², Comparative Fit 
Index (CFI), Tucker–Lewis Index (TLI), Root 
Mean Square Error of Approximation (RMSEA), 
and Goodness-of-Fit Index (GFI). The following 
criteria were adopted for acceptable model fit: CFI 
and TLI ≥ .90 (preferably ≥ .95), GFI ≥ .95, 
RMSEA ≤ .06–.08, and a x²/df ratio below 3 indi-
cating good fit and below 5 indicating acceptable fit 
(38,39). Criterion-related validity of the PTMBS 
was examined by analyzing the relationships 
between the total and dimension scores and 
depressive and PTSD symptoms using Pearson cor-
relation analysis. 

The validity and reliability of the scale were ana-
lyzed in several steps. For each dimension and for 
the total scale, (i) corrected item–total correla-
tions, (ii) Cronbach’s alpha coefficients for internal 
consistency, and (iii) split-half reliability coeffi-
cients were calculated. All analyses were conducted 
using SPSS version 26, while the CFA was per-
formed in R Studio using the “lavaan” package. 

RESULTS 

The mean age of participants was 32.95 years with 







particular, the moderate associations between the 
Threat of Harm dimension and PTSD and depres-
sive symptoms appear to support the assumptions 
of Janoff-Bulman’s (17,18) shattered assumptions 
theory, which posits that disruptions in fundamen-
tal beliefs about the safety of the world constitute a 
major risk factor for psychopathology following 
trauma. Likewise, the association between the 
Trustworthiness of Others dimension and psy-
chopathological symptoms is consistent with 
Herman’s (19) emphasis on the central role of 
damaged interpersonal trust in the recovery pro-
cess. Taken together, these findings corroborate 
the core premise of Ehlers and Clark’s cognitive 
model (23), which emphasizes the pivotal role of 
negative appraisals in the maintenance of posttrau-
matic symptoms.  

The findings further indicated that the Self-Worth 
and Judgment dimension was associated with 
depressive symptoms. This result is consistent with 
Beck’s cognitive theory (4) and with previous evi-
dence demonstrating close links between negative 
self-related schemas following trauma and depres-
sive symptomatology (20,29). However, the rela-
tively weaker magnitude of these associations sug-
gests that this dimension may be more strongly 
related to depressive symptoms than to PTSD 
symptoms, or that it may be more closely linked to 
the persistence of depression in longitudinal 
designs. This pattern warrants further investigation 
in future prospective studies.  

Reliability analyses revealed high internal consis-
tency for both the total scale score and the dimen-
sion scores. Cronbach’s alpha coefficients exceed-
ing .70 met commonly accepted thresholds for reli-
ability in psychological measurement (41). In addi-
tion, strong split-half reliability coefficients further 
supported the structural consistency of the scale. 
These findings align with prior research indicating 
that the PMBS is a reliable measurement instru-
ment across different cultural contexts (27,28).  

The present findings also have important implica-
tions for clinical practice. In cognitive - behavioral 
therapies, the identification and restructuring of 
maladaptive beliefs constitute a core treatment tar-
get (43). The observed strong associations between 

maladaptive cognitions and both PTSD and 
depressive symptoms are consistent with prior stud-
ies demonstrating that changes in trauma-related 
cognitions precede and predict symptom improve-
ment during treatment (24,44,45). Accordingly, the 
Turkish version of the PMBS offers clinicians a 
useful tool for assessing posttraumatic cognitive 
distortions and monitoring therapeutic progress.  

Item–total correlation analyses for the total score 
indicated that Item 4 (“The world is a very danger-
ous place”) exhibited a relatively low item-total 
correlation (approximately .25). This finding may 
be related to culturally shared meanings of threat 
and safety in the aftermath of collective traumas. In 
the Turkish cultural context, the belief that “the 
world is a dangerous place” may reflect a broader 
worldview rather than a trauma-specific maladap-
tive cognition unique to trauma-exposed individu-
als, thereby reducing item variance and its correla-
tion with the total score. More broadly, this result 
suggests that the target construct, negative core 
assumptions about world safety, may manifest dif-
ferently across cultural contexts. In collectivist soci-
eties such as Türkiye, perceptions of danger are 
often interpreted not solely in terms of individual 
vulnerability, but in relation to communal solidari-
ty, social and institutional trust, and fatalistic 
beliefs. Kağıtçıbaşı’s (46) model of autonomous–
related self emphasizes that the self and interper-
sonal relationships are organized within a frame-
work of interdependence. From this perspective, 
individuals may evaluate “danger” not only 
through personal defenselessness, but also through 
the availability and functioning of family, neighbor-
hood, and social support networks. Accordingly, 
the Trustworthiness of Others dimension in collec-
tivist contexts may reflect norms of communal soli-
darity, belongingness, and mutual support rather 
than the personal boundaries and individual auto-
nomy emphasized in individualistic cultures. Such 
semantic shifts may have reduced the shared vari-
ance between this item (and, to some extent, the 
dimension) and the total score, thereby weakening 
the item–total correlation. Additional factors may 
also have contributed to the reduced discriminative 
power of this item, including (i) ceiling effects 
resulting from widespread and recent collective 
stressors such as earthquakes, leading to uniformly 
high endorsement of general danger beliefs; (ii) the 
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broad and absolute wording of the item (“world,” 
“very”), which may have increased conceptual 
breadth and content diffusion; (iii) the limited rep-
resentation of culturally salient cues (e.g., institu-
tional trust, economic instability, disaster pre-
paredness) within a single item; and (iv) potential 
response tendencies such as acquiescence or pat-
terned responding. Together, these findings high-
light the importance of examining the cultural 
appropriateness of scale items and the culturally 
specific manifestations of posttraumatic maladap-
tive beliefs. Future research should address these 
issues by testing measurement invariance across 
groups using multi-group confirmatory factor anal-
ysis, examining differential item functioning 
through item response theory analyses, and clarify-
ing the local meaning of “danger” through cogni-
tive interviewing techniques. Where necessary, cul-
turally sensitive adaptations incorporating more 
contextual and relational components of threat 
(e.g., institutional trust, neighborhood support, dis-
aster preparedness) may strengthen cultural validi-
ty. Such an integrative approach would enhance 
both the cultural sensitivity of the measurement 
tool and theoretical understanding of how post-
traumatic maladaptive beliefs are structured within 
the Turkish context.  

These findings further highlight the importance of 
assessing posttraumatic maladaptive beliefs in the 
Turkish context. Türkiye is a country with high 
trauma exposure due to natural disasters (e.g., the 
2023 Kahramanmaraş earthquakes), migration, 
and collective social adversities. Evaluating trau-
ma-related maladaptive cognitions is therefore cri-
tical not only for research purposes but also for the 
cultural adaptation of psychosocial interventions.  

Several limitations of the present study should be 
acknowledged. First, the sample was recruited 
using convenience sampling from a specific com-
munity, which increases the risk of selection bias 
and limits the generalizability of the findings to 
other trauma types, clinical populations, or cultural 
contexts. Future studies should test the validity and 
reliability of the scale in more heterogeneous    
samples and across different trauma exposures. 
Second, the cross-sectional design precludes causal 
inferences. Longitudinal studies are needed to cla-
rify whether posttraumatic maladaptive beliefs con-

tribute to the development of psychopathology or 
whether ongoing symptoms reinforce these beliefs 
over time. Third, the presence of psychiatric diag-
noses or substance use was assessed solely through 
self-report, without objective clinical verification, 
which may weaken the certainty of exclusion crite-
ria. Fourth, only convergent validity was examined, 
whereas discriminant validity was not assessed. 
This limitation raises the possibility that the scale 
may capture general psychological distress rather 
than trauma-specific maladaptive beliefs. Future 
research should explicitly test discriminant validity. 
Fifth, data were obtained exclusively through self-
report measures, introducing potential biases such 
as social desirability and recall bias. Incorporating 
clinician-rated assessments or multi-informant 
approaches may enhance measurement objectivity. 
Additionally, the sample was drawn exclusively 
from provinces affected by the earthquake (Hatay, 
Kahramanmaraş, and Adıyaman), which limits 
conclusions regarding the scale’s psychometric per-
formance in other trauma contexts or in the general 
population. Finally, test-retest reliability could not 
be assessed. Although temporal stability is a critical 
psychometric indicator for a scale measuring rela-
tively stable posttraumatic beliefs, logistical chal-
lenges and field constraints prevented follow-up 
assessments. Future studies should examine tem-
poral reliability across different time intervals. 
Moreover, although the Turkish version demon-
strated satisfactory reliability, cross-cultural mea-
surement equivalence has not yet been tested, high-
lighting the need for future measurement invari-
ance analyses across cultural groups.  

In conclusion, this study demonstrates that the 
Turkish version of the PMBS is both a valid and 
reliable instrument. The findings indicate that post-
traumatic maladaptive beliefs are closely associat-
ed with PTSD and depressive symptoms, support-
ing the utility of this scale as a robust tool for trau-
ma-related research and clinical assessment in 
Türkiye. 
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Comparative evaluation of psychopathological 
characteristics, alexithymia, and quality of life 
in adolescents with somatic symptom        
disorder and functional neurological symptom 
disorder 

SUMMARY  

Objective: Somatic Symptom Disorder (SSD) and Functional Neurological Symptom Disorder (FNSD) are common pre-
sentations of somatic symptom and related disorders in adolescence. Despite shared emotional and functional impair-
ments, these disorders differ in clinical and psychological characteristics. This study aimed to compare SSD and FNSD 
with each other and with healthy controls in terms of clinical profiles, psychopathology, quality of life, and ale-
xithymia. 

Method: The sample consisted of 120 adolescents aged 12–17 years, equally divided into three groups: SSD (n = 40), 
FNSD (n = 40), and healthy controls (HC; n=40). All participants underwent comprehensive clinical assessment using 
the semi-structured diagnostic interview. Self-report measures included the Brief Symptom Inventory (BSI), Pediatric 
Quality of Life Inventory (PedsQL), and Toronto Alexithymia Scale (TAS-20). Clinical severity was rated using the Clinical 
Global Impression–Severity scale (CGI-S). 

Results: Compared to HCs, both SSD and FNSD groups showed significantly higher symptom burden, lower health-
related quality of life, and elevated alexithymia. The SSD group demonstrated higher alexithymia total scores, parti-
cularly in Difficulty Identifying Feelings and Difficulty Describing Feelings subscales, relative to both FNSD and HC 
groups. FNSD cases were more frequently associated with motor symptoms and neurological consultations, whereas 
SSD cases reported longer symptom duration and more extensive somatic evaluations. 

Discussion: Although SSD and FNSD share psychosocial risk factors such as reduced quality of life and increased ale-
xithymia, SSD is characterized by greater psychological distress and emotional unawareness. Systematic assessment 
of alexithymia may help refine diagnosis and guide interventions in adolescents with somatic presentations. 

Key Words: Somatic symptom disorder, Functional neurological disorder, adolescents, alexithymia, psychopathology, 
quality of life 
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INTRODUCTION  

Somatic symptom disorder (SSD) is characterized 
by the presence of one or more physical symptoms 
in the absence of an identifiable organic condition. 
Core features include persistent and disproportion-
ate concerns and thoughts about these symptoms, 
excessive time and energy devoted to them, and sig-

nificant impairment in daily functioning and psy-
chosocial well-being (1,2). Similarly, functional 
neurological symptom disorder (FNSD)—formerly 
referred to as conversion disorder—is characte-
rized by motor, sensory, or cognitive symptoms that 
are increasingly understood to arise from altered 
functioning within brain networks, rather than 
from any detectable structural damage or lesion in 
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the nervous system. In the DSM-5, SSD and FNSD 
has been reclassified under the broader category of 
Somatic Symptom and Related Disorders (SSRD), 
along with illness anxiety disorder (IAD) and facti-
tious disorder (FD). According to the DSM-5, 
these symptoms do not necessarily have to be me-
dically unexplained; rather, the emphasis is placed 
on the individual's maladaptive response to the 
symptoms (1). 

Building on this diagnostic framework, recent 
empirical research has provided valuable insights 
into the prevalence and clinical presentation of 
SSD and FNSD in pediatric populations. A recent 
meta-analysis investigating the prevalence of 
somatoform symptoms and disorders in children 
and adolescents reported a global prevalence of 
31% for somatoform symptoms and 3.3% for 
somatoform disorders (3). In the literature, the 
most frequently reported somatic symptoms among 
children and adolescents with SSD are headache 
and abdominal pain, with adolescents in particular 
tending to experience multiple somatic complaints 
(4,5). Furthermore, factor analyses conducted in 
general populations have identified three main 
clusters of somatic symptoms: gastrointestinal, 
pain-related, and cardiopulmonary (6). In contrast, 
the most commonly reported presentations of 
FNSD among children and adolescents include 
dystonia, motor weakness, abnormal gait, psy-
chogenic non-epileptic seizures (PNES), and sen-
sory disturbances (7). Both disorders are reported 
to be more prevalent during adolescence and 
among females (7,8). Indeed, a five-year prospec-
tive cohort study investigating predictive factors 
associated with the persistence of functional soma-
tic symptoms in adolescents identified female sex, 
the presence of baseline depressive symptoms, and 
initial presentation with multiple somatic comp-
laints as significant predictors (9). 

Both SSD and FNSD can have serious conse-
quences at the individual, familial, and ultimately 
societal levels. Both disorders are closely associa-
ted with increased risk of internalizing symptoms, 
low self-esteem, poor social adjustment, and avoid-
ance of school and social activities, all of which can 
lead to significant functional impairment (7,10). 
Recurrent hospital visits are often associated with 
school absenteeism and a decline in academic 
achievement. Among adolescents and their fami-

lies, a lack of a clear explanatory framework and 
the persistent belief that “something has been over-
looked” may intensify feelings of frustration, anger, 
and mistrust. At the same time, receiving explicit or 
implicit messages that the symptoms are “purely 
psychological” may reinforce the adolescent’s sense 
of being dismissed and devalued (11). 
Furthermore, frequent emergency room visits, hos-
pitalizations, diagnostic overutilization, and 
increased medicalization place a growing financial 
burden on healthcare systems and may exacerbate 
inequities in service delivery, particularly in 
resource-limited countries (8). For these reasons, it 
is of critical importance to recognise these disor-
ders early and take a comprehensive approach that 
addresses not only somatic symptoms, but also psy-
chological and contextual factors. 

Although SSD and FNSD are classified under the 
same overarching category, they differ significantly 
in terms of symptom characteristics, assessment cri-
teria, and diagnostic approaches. In SSD, the com-
monly observed symptoms are often chronic, 
widespread, and subjective, leading individuals to 
seek medical care frequently and repeatedly. In 
contrast, FNSD typically presents with observable 
neurological symptoms and is often classified as a 
neurological emergency due to its sudden and dra-
matic onset, with diagnosis relying on the clinical 
inconsistency of motor or sensory findings during 
neurological examination—such as a positive 
Hoover sign. While individuals with SSD generally 
experience significant distress related to their 
symptoms, those with FNSD may demonstrate a 
striking lack of concern about the severity of their 
symptoms—a presentation often referred to in the 
literature as "la belle indifférence." In addition, 
comorbidity with psychosomatic disorders appears 
to be more prevalent in SSD than in FNSD (12). 
Furthermore, studies examining the differences 
between these two disorders in terms of sociode-
mographics, clinical features, phenomenology and 
psychosocial factors remain notably limited in the 
current literature. 

Alexithymia is a multifaceted construct involving 
difficulties in identifying, describing, and express-
ing emotions; challenges in distinguishing between 
emotions and bodily sensations; and a tendency 
towards externally oriented thinking. Individuals 
with clinically significant levels of alexithymia are 
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considered to be particularly vulnerable to psychi-
atric disorders characterized by affective dysregula-
tion, due to persistent difficulties in processing and 
regulating emotions at the cognitive level, impair-
ments in perspective-taking and understanding 
others’ emotional states, and reduced awareness of 
internal bodily sensations (13). Several studies have 
shown that patients diagnosed with FNSD exhibit 
higher levels of alexithymia compared to healthy 
controls (14,15), while other studies have reported 
similar findings in patients with SSD (16–18). 
Furthermore, alexithymia has been associated with 
symptom severity and the clinical course, particu-
larly in patients with SSD (16). In addition, comor-
bid psychiatric symptoms are thought to play a 
mediating role in the association between alex-
ithymia and the severity of somatic symptoms 
(19,20). Alexithymia has also been shown to nega-
tively affect quality of life, both directly and indi-
rectly through co-occurring psychiatric symptoms 
(21,22). Although psychopathology, alexithymia, 
and quality of life have each been examined sepa-
rately, studies that address these constructs toget-
her in an integrative and comparative framework 
are still limited in pediatric populations. Given the 
limited number of studies in this field, our findings 
contribute valuable insights into the identification 
of both shared and distinct features of these disor-
ders in adolescents, particularly highlighting the 
role of quality of life and alexithymia as potentially 
important differentiating variables. Findings from 
such work have important implications for both 
diagnostic processes and the development of tar-
geted therapeutic strategies. 

Building upon these findings, the primary aim of 
this study is to conduct a comparative analysis of 
alexithymia, quality of life, and psychiatric symp-
toms among adolescents with SSD, FNSD, and 
healthy controls. A secondary aim is to provide a 
comprehensive evaluation of the sociodemographic 
and clinical characteristics of the study groups. 

METHODS 

Study Design and Ethics  

This cross sectional case-control study is conducted 
with the ethical approval of the Ethics Committee 
of Usak University (Date: April 10, 2025/No: 617-

617-15). This study has been carried out following 
the Declaration of Helsinki. Comprehensive verbal 
information was provided regarding the study's 
methodology and procedures, participants' respon-
sibilities, the duration of the assessment, the poten-
tial benefits and risks, and the confidentiality of the 
data. Written informed consent was also obtained 
from all the adolescents and their parents.   

Participants, Inclusion and Exclusion Criteria 

The study sample consisted of 120 adolescents aged 
between 12 and 17 years, divided into three groups: 
40 participants diagnosed with Somatic Symptom 
Disorder (SSD), 40 diagnosed with Functional 
Neurological Disorder (FNSD), and 40 age- and 
gender-matched healthy controls (HC).  

The case groups consisted of adolescents who pre-
sented to the Child and Adolescent Psychiatry 
Outpatient Clinic of X and Y Research and 
Training Hospitals between April 15, 2025, and 
July 25, 2025 and were diagnosed with SSD or 
FNSD based on DSM-5 criteria. The control group 
included age matched 40 healthy children between 
the ages of 12 and 17 who did not have any chronic 
disease and did not receive any psychiatric diagno-
sis after the diagnostic evaluation. The healthy  
control group consisted of adolescents who had 
applied to these clinics for general psychiatric 
counselling, including support for families regar-
ding typical developmental issues of adolescence, 
as well as guidance related to acute stressors, such 
as family disagreements or difficulties in peer or 
romantic relationships. They underwent a semi-
structured psychiatric interview to confirm that 
they did not meet the diagnostic criteria for any 
psychiatric disorder. Participants who presented to 
the child and adolescent psychiatry outpatient clin-
ics during the specified recruitment period and met 
the inclusion criteria were consecutively included 
in the study. Recruitment for each clinical group 
and the healthy control group, was terminated once 
the target sample size of 40 had been reached. This 
study did not include participants with a diagnosis 
of any neurological or chronic medical condition, 
or other psychiatric disorders such as psychotic di-
sorders, bipolar disorder, neurodevelopmental di-
sorders.  
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Data Collection 

After obtaining informed consent, the parents of 
the participants were interviewed using a sociode-
mographic and clinical data form developed by the 
researchers. This form gathered information on the 
child's age and gender, parental age and education 
levels, presence of physical or psychiatric illnesses 
in the family. 

All participants underwent a comprehensive psy-
chiatric diagnostic assessment using the Kiddie 
Schedule for Affective Disorders and 
Schizophrenia – Present and Lifetime Version (K-
SADS-PL).  

In the FNSD and SSD groups information regard-
ing the nature of symptoms, age of symptom onset, 
duration of symptoms, medical departments visited 
due to symptoms, as well as invasive and non-inva-
sive diagnostic procedures and treatments adminis-
tered, was collected through a review of hospital 
records and patient-reported data. 

In both the FNSD and SSD groups, illness severity 
was also assessed using the Clinical Global 
Impression–Severity scale (CGI-S). The CGI-S is a 
clinician-rated instrument that evaluates the over-
all severity of a patient's mental illness on a 7-point 
scale, ranging from 1 (normal, not at all ill) to 7 
(among the most extremely ill patients). This scale 
provides a standardized measure of global symp-
tom burden based on the clinician’s impression fol-
lowing diagnostic evaluation and clinical observa-
tions (23). All CGI-S assessments were conducted 
by a single clinician for each participant. 

Following the completion of clinical evaluations, all 
participants were administered the Brief Symptom 
Inventory (BSI), the Pediatric Quality of Life 
Inventory (PedsQL), and the 20-item Toronto 
Alexithymia Scale (TAS-20) as standardized self-
report measures to quantitatively assess psy-
chopathological symptom burden, health-related 
quality of life, and alexithymic features, respective-
ly. 

K-SADS-PL is a semi-structured diagnostic inter-

view designed to assess current and past psychiatric 
disorders in children and adolescents. Originally 
developed by Kaufman et al. (24) and updated for 
DSM-5 in 2016, its Turkish adaptation was valida-
ted by Ünal et al. (25). 

The Brief Symptom Inventory (BSI) is a multidi-
mensional self-report measure developed to screen 
for a range of psychological symptoms in both adult 
and adolescent populations (26), and has been 
shown to be a reliable and valid tool in Turkish 
samples (27). It includes five subscales: Anxiety, 
Depression, Negative Self, Somatization, and 
Hostility. Higher total scores reflect greater levels 
of psychological distress. 

The revised version of the Toronto Alexithymia 
Scale (TAS-20), developed by Bagby et al. (28), 
consists of 20 items rated on a five-point Likert 
scale and assesses three dimensions of alexithymia: 
Difficulty Identifying Feelings (DIF), Difficulty 
Describing Feelings (DDF), and Externally 
Oriented Thinking (EOT). Higher total scores 
reflect greater alexithymic traits. The Turkish 
adaptation and validation of the scale was conduct-
ed by Gulec et al. (29), demonstrating acceptable 
psychometric properties for use in adolescent and 
adult populations. 

The Pediatric Quality of Life Inventory (PedsQL) 
is used to assess health-related quality of life in 
children and adolescents (30). The scale includes 
Physical Health Summary Score (PHSS) and 
Psychosocial Health Summary Score (PSHSS), 
with higher scores indicating better quality of life. 
Turkish adaptation and validation of the scale was 
conducted by Memik et al. (31), demonstrating 
acceptable psychometric properties for use in ado-
lescent population. 

Statistical Analysis 

Since no prior study with an identical design was 
found in the literature, a priori power analysis was 
conducted using GPower 3.1.9.7*. Assuming a 
medium effect size (f = 0.30), an alpha level of 
0.05, and a statistical power of 0.80, the required 
sample size for a one-way ANOVA comparing 
three groups (“ANOVA: Fixed effects, omnibus, 



one-way”) was calculated as 111 participants. With 
a total of 120 participants included in the study, the 
statistical power was calculated to be 0.83. 

All statistical analyses were conducted using the 
Statistical Package for the Social Sciences (SPSS) 
version [26.0] and Stata version [17.0]. Descriptive 
statistics were calculated and reported as mean 
(M), standard deviation (SD), median (mdn), and 
interquartile range (IQR) for continuous variables, 
and frequency with percentages (%) for categorical 
variables. The normality of distribution was 
assessed using the Shapiro–Wilk test. Between-
group differences for continuous variables were 
examined using the Kruskal–Wallis test due to non-
normally distributed data. Post-hoc pairwise com-
parisons were performed using the Mann–Whitney 
U test with a Bonferroni correction to control for 
Type I errors (adjusted alpha: α = .05/3 = .017). 
Categorical variables were analyzed using 
Pearson's Chi-square test, and Fisher's Exact test 
was applied when expected frequencies were below 
20.0%. Significant overall results from categorical 
analyses were followed by post-hoc comparisons, 
also adjusted using Bonferroni correction. Effect 

sizes were computed to evaluate the practical sig-
nificance of the observed differences. Cohen’s d 
values were calculated for pairwise group compar-
isons, interpreted as small (0.20), medium (0.50), 
and large (0.80). Odds ratios (OR) were also calcu-
lated for categorical comparisons where applicable. 

RESULTS 

Table 1 presents the demographic characteristics of 
the SSD, FNSD, and HC groups. Groups did not 
differ significantly in mean age. However, gender 
distribution varied significantly (p = .003), with 
more girls in the SSD (82.5%) and FNSD (92.5%) 
groups than in the HC group (62.5%). No signifi-
cant group differences were found in parental age 
or education. Family history of psychiatric illness 
differed significantly across groups (p < .001), 
being most prevalent in the FNSD group (70.0%), 
followed by SSD (40.0%) and HC (2.5%). 

Figure 1 illustrates symptom profiles in the SSD 
and FNSD groups. In the SSD group, the most 
common symptoms were abdominal pain (27.5%), 
nausea (25.0%), shortness of breath (25.0%), and 
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Table 1: Comparison of demographic characteristics between groups 
 SSD  

(N = 40) 
FNSD 
(N = 40) 

HC 
(N = 40) 

Statistics* Post-hoc 
Differenc
es KW or x† p 

Age (years) Mean (SD) 15.2 (1.8) 15.3 (1.3) 14.6 (1.9) 2.987a .225 - Mdn (IQR) 16.0 (3.0) 15.0 (1.0) 14.0 (4.0) 
Gender, n (%)    

11.318b .003 
SSD = 
FNSD>H
C 

Girl 33 (82.5%) 37 (92.5%) 25 
(62.5%) 

Boy 7 (17.5%) 3 (7.5%) 15 
(37.5%) 

Mother�s Age (years) Mean (SD) 45.2 (5.4) 43.0 (4.3) 43.5 (4.2) 5.430a .066 - Mdn (IQR) 45.0 (9.0) 42.0 (7.0) 43.0 (3.0) 

Mother�s Education (years) 
Mean (SD) 9.6 (3.9) 10.4 (4.5) 10.6 (4.7) 

1.419a .492 - Mdn (IQR) 12.0 (7.0) 12.0 (11.0) 12.0 
(11.0) 

Father�s Age (years) 
Mean (SD) 47.6 (5.1) 45.1 (4.3) 47.7 (5.5) 

5.304a .071 - Mdn (IQR) 48.0 (8.0) 45.0 (5.0) 45.0 
(11.0) 

Father�s Education (years) Mean (SD) 11.6 (3.1) 11.6 (3.7) 11.6 (4.2) .144a .930 - Mdn (IQR) 12.0 (0.0) 12.0 (8.0) 12.0 (8.0) 

Family History with Psychiatric Illness, n (%) 16 (40.0%) 28 (70.0%) 1 (2.5%) 39.040b <.001 FNSD>S
SD >HC 

Note. SD = standard deviation, Mdn = median, IQR = Interquartile range.  *Continuous variables were analyzed using the 
Kruskal-Wallis test (a), and categorical variables were analyzed using Pearson’s Chi -Square test (b). A Bonferroni correction was 
applied to adjust for multiple comparisons across groups (alfa = .05/3 = .017). 

Figure 1: Nature of Symptoms



chest tightness (22.5%), with less frequent com-
plaints including palpitations, limb pain, headache, 
and others. In the FNSD group, non-epileptic 
seizures (42.5%), tremors (30.0%), 
weakness/paralysis (25.0%), and involuntary move-

ments (20.0%) were most prevalent, followed by 
less common symptoms such as fainting, numbness, 
and dizziness. 

Figure 2 displays psychiatric comorbidities in the 
SSD and FNSD groups, with similar overall rates 
(SSD: 42.5%, FNSD: 40.0%) and identical preva-
lence of depressive disorders (25.0%). Social pho-
bia and performance anxiety were comparably dis-
tributed. Certain conditions—panic disorder, 
GAD, dissociative disorders, skin picking, and 
insomnia—were observed only in the FNSD group, 
whereas OCD appeared only in the SSD group. 
However, none of these differences reached statis-
tical significance (p > .05). A comprehensive 
description of psychiatric comorbidity patterns and 
overall comorbidity burden in the SSD and FNSD 
groups is presented in Table 4. 

Table 2 summarizes clinical comparisons between 
the SSD and FNSD groups. While age of symptom 
onset did not differ significantly (p=.296), symp-
tom duration was longer in the SSD group (M=7.9 
months) than in the FNSD group (M=4.4 months; 
p < .001). Clinic visits varied notably: FNSD cases 
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Figure 2: Psychiatric comorbidities between groups

Figure 3: Distribution of Clinical Global Impression-Severity 
(CGI-S) Scores in SSD and FNSD Groups

Table 2: Comparison of clinical characteristics between groups 
 

SSD 
(N = 40) 

FNSD 
(N = 40) 

Statistics* Effect Size 
U/Z or x† p 

Age of Symptom 
Onset (years) 

Mean (SD) 14.5 (1.8) 14.9 (1.3) 691.5 / 
-1.045a .296 - Mdn (IQR) 15.3 (2.9) 14.8 (1.4) 

Duration of 
Symptoms (months) 

Mean (SD) 7.9 (2.2) 4.4 (1.9) 143.5 / 
-6.373a <001 Cohen d = 

1.70 Mdn (IQR) 8.0 (3.0) 4.0 (2.0) 
Clinics Visited Due to 
Symptoms, n (%) 

Pediatrics 38 (95.0%) 40 (100.0%) -b .494 - 
Pediatric Neurology 7 (17.5%) 36 (90.0%) 42.288c <001 OR = 42.43 
Pediatric 
Gastroenterology 13 (32.5%) - 15.522c <001 OR = 39.76 

Pediatric Cardiology 7 (17.5%) - 7.671c .006 OR = 18.13 
Pediatric Surgery 8 (20.0%) - 8.889c .003 OR = 21.19 
Otolaryngology - 6 (15.0%) -b .026 OR = 15.15 

Emergency Department Visit Due to Symptoms, n 
(%) 27 (67.5%) 32 (80.0%) 1.614c .204 - 

Number of Emergency Department Visits Due to 
Symptoms   766.0 / 

-332a .740 - 

Non-invasive 
Diagnostic 
Procedures Performed 
Due to Symptoms, n 
(%) 

Blood Test 38 (95.0%) 40 (100.0%) -b .494 - 
Urine Analysis 7 (17.5%) - -b .012 OR = 18.13 
Audiometry - 2 (5.0%) -b .494 - 
EEG - 17 (42.5%) 21.587c <001 OR = 60.32 
X-ray 15 (37.5%) 2 (5.0%) 12.624c <001 OR = 11.40 
CT 14 (35.0%) 34 (85.0%) 20.833c <001 OR = 10.52 
MRG 6 (15.0%) 38 (95.0%) 51.717c <001 OR = 107.67 
USG 22 (55.0%) - 30.345c <001 OR = 98.51 

Invasive Diagnostic 
Procedures Performed 
Due to Symptoms, n 
(%) 

Endoscopy 5 (12.5%) - -b .055 - 

Colonoscopy 4 (10.0%) - -b .116 - 
Appendectomy 2 (5.0%) - -b .494 - 

Medical Treatments Performed Due to Symptoms, 
n (%) 36 (90.0%) 37 (92.5%) -b 1.000 -  

Note. SD = standard deviation, Mdn = median, IQR = Interquartile range. *Continuous variables were analyzed using the Mann -
Whitney U test (a), and categorical variables were analyzed using Fisher’s Exact Test (b) or Pearson Chi-square Test (c).  



more frequently visited Pediatric Neurology 
(90.0% vs. 17.5%), whereas SSD cases more com-
monly consulted Pediatric Gastroenterology, 
Cardiology, and Surgery (all p < .01). Diagnostic 
procedures such as urine analysis, X-ray, and ultra-
sound were more frequent in the SSD group, while 
EEG, CT, and MRI were more common in the 
FNSD group (all p < .001). Otolaryngology consul-
tations occurred only in the FNSD group (p = 
.026). No group differences were found for emer-
gency visits, number of visits, invasive procedures, 
or medical treatments (all p > .05). 

Figure 3 displays the CGI-S scores for the SSD and 
FNSD groups. Both had the same median (4), 
reflecting comparable central symptom severity. 
The SSD group had a slightly lower mean (M= 
3.75, SD=0.81) than the FNSD group (M=3.93, 
SD=0.66), with greater variability (range=3–6, 
IQR=1 vs. range=3–5, IQR=1) and visible out-

liers, indicating a wider severity spectrum. The dif-
ference between groups was not statistically signifi-
cant (p = .179). 

Table 3 summarizes group comparisons for BSI, 
PedsQL, and TAS-20 subscales. SSD scored signi-
ficantly higher than FNSD and HC on all BSI sub-
scales except TAS-20-EOT (p = .065), particularly 
on Somatization, Obsessive-Compulsive, Anxiety, 
Paranoid Ideation, GSI, PSDI, and PST. 
Interpersonal Sensitivity, Depression, Hostility, 
Phobic Anxiety, and Psychoticism were elevated in 
both SSD and FNSD compared to HC. PedsQL 
Total and PSHSS scores were highest in HC, fol-
lowed by FNSD and SSD (all p < .001). TAS-20 
total scores showed greater alexithymia in SSD and 
FNSD than HC (p < .001), with SSD > FNSD > 
HC on DIF and DDF (both p < .001). EOT scores 
did not differ significantly (p=.065). 
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Table 3: Comparison of BSI, PedsQL, and TAS-20 subscales scores between groups 
 SSD 

(N = 40) 
FNSD 
(N = 40) 

HC 
(N = 40) Statistics* 

Cohen d Post-hoc 
Differences Mean 

(SD) 

Mdn  
(IQR) Mean 

(SD) 

Mdn  
(IQR) 

Mea
n 
(SD) 

Mdn  
(IQR) KW p 

BSI 

Somatization 2.2 
(1.1) 

2.2 
(1.9) 

1.4 
(0.8) 

1.4 
(0.9) 

0.3 
(0.3) 

0.3 
(0.3) 

60.4
45 <001 

d1=0.83, 
d2=2.36, 
d3=1.82 

SSD>FNSD>
HC 

Obsessive-
Compulsive 

2.5 
(1.0) 

2.5 
(1.5) 

1.7 
(0.9) 

1.7 
(1.5) 

0.8 
(0.5) 

0.7 
(0.5) 

51.2
29 <001 

d1=0.84, 
d2=2.15, 
d3=1.24 

SSD>FNSD 
>HC 

Interpersonal 
Sensitivity 

2.4 
(1.1) 

2.5 
(1.6) 

2.0 
(1.2) 

2.2 
(2.0) 

0.5 
(0.6) 

0.2 
(0.3) 

45.8
73 <001 

d1=0.35, 
d2=2.14, 
d3=1.58 

SSD=FNSD 
>HC 

Depression 2.5 
(1.1) 

2.5 
(1.6) 

2.1 
(1.1) 

2.2 
(1.3) 

0.5 
(0.4) 

0.4 
(0.4) 

55.1
54 <001 

d1=0.36, 
d2=2.42, 
d3=1.93 

SSD=FNSD 
>HC 

Anxiety 2.3 
(1.1) 

2.5 
(1.8) 

1.6 
(1.1) 

1.0 
(1.3) 

0.4 
(0.3) 

0.3 
(0.3) 

62.0
74 <001 

d1=0.64, 
d2=2.36, 
d3=1.49 

SSD>FNSD 
>HC 

Hostility 2.7 
(1.1) 

3.2 
(2.0) 

2.4 
(1.1) 

2.5 
(2.2) 

0.6 
(0.5) 

0.6 
(0.5) 

62.9
39 <001 

d1=0.27, 
d2=2.46, 
d3=2.11 

SSD=FNSD 
>HC 

Phobic 
Anxiety 

1.6 
(1.0) 

1.8 
(1.4) 

1.1 
(0.9) 

1.0 
(1.2) 

0.3 
(0.4) 

0.2 
(0.4) 

41.1
94 <001 

d1=0.53, 
d2=1.71, 
d3=1.15 

SSD=FNSD 
>HC 

Paranoid 
Ideation 

2.3 
(1.2) 

2.8 
(1.4) 

1.6 
(1.1) 

1.4 
(1.2) 

0.6 
(0.5) 

0.4 
(0.7) 

43.2
91 <001 

d1=0.61, 
d2=1.85, 
d3=1.17 

SSD>FNSD>
HC 

Psychoticism 2.0 
(1.1) 

2.0 
(2.0) 

1.4 
(0.9) 

1.2 
(1.6) 

0.4 
(0.4) 

0.2 
(0.4) 

52.6
59 <001 

d1=0.6, 
d2=1.93, 
d3=1.44 

SSD=FNSD 
>HC 

GSI 2.3 
(0.9) 

2.5 
(1.6) 

1.7 
(0.8) 

1.7 
(1.2) 

0.5 
(0.3) 

0.4 
(0.2) 

62.1
04 <001 

d1=0.7, 
d2=2.68, 
d3=1.99 

SSD>FNSD 
>HC 

PSDI 120.3 
(50.3) 

135.5 
(83.2) 

88.8 
(45.3) 

88.0 
(65.0) 

25.6 
(17.4
) 

20.0 
(13.0) 

62.3
45 <001 

d1=0.66, 
d2=2.52, 
d3=1.84 

SSD>FNSD>
HC 

PST 2.7 
(0.7) 

3.0 
(1.1) 

2.2 
(0.7) 

2.0 
(1.1) 

1.2 
(0.3) 

1.2 
(0.5) 

61.9
72 <001 

d1=0.71, 
d2=2.79, 
d3=1.86 

SSD>FNSD>
HC 

PedsQL 
 

Total 50.0 
(19.7) 

47.8 
(29.4) 

61.5 
(19.2) 

65.2 
(17.4) 

83.4 
(8.0) 

83.7 
(16.3) 

55.2
43 <001 

d1=0.59, 
d2=2.22, 
d3=1.49 

HC>SSD=FN
SD 

PHSS 54.0 
(22.8) 

53.1 
(35.2) 

66.0 
(19.6) 

70.3 
(23.4) 

88.0 
(4.6) 

87.5 
(9.4) 

54.2
48 <001 

d1=0.56, 
d2=2.07, 
d3=1.55 

HC>FNSD>S
SD 

PSHSS 47.8 
(19.4) 

45.0 
(29.2) 

59.0 
(20.3) 

60.0 
(29.2) 

81.0 
(10.3
) 

82.5 
(20.0) 

52.3
93 <001 

d1=0.56, 
d2=2.14, 
d3=1.37 

HC>SSD=FN
SD 

TAS-20 

Total 63.9 
(12.4) 

61.0 
(12.2) 

59.7 
(10.0) 

61.5 
(13.5) 

42.5 
(6.5) 

42.0 
(8.0) 

61.6
82 <001 

d1=0.37, 
d2=2.16, 
d3=2.04 

SSD=FNSD 
>HC 

DIF 25.1 
(7.0) 

27.0 
(11.0) 

20.4 
(7.1) 

20.0 
(12.2) 

9.9 
(3.9) 

9.0 
(4.2) 

66.4
85 <001 

d1=0.67, 
d2=2.68, 
d3=1.83 

SSD>FNSD 
>HC 

DDF 17.5 
(4.7) 

19.0 
(7.2) 

14.7 
(4.3) 

14.0 
(7.0) 

9.8 
(2.6) 

9.5 
(3.0) 

49.6
84 <001 

d1=0.62, 
d2=2.03, 
d3=1.38 

SSD>FNSD>
HC 

EOT 23.0 
(7.6) 

23.5 
(7.2) 

24.6 
(3.0) 

25.0 
(3.0) 

22.8 
(3.4) 

24.0 
(3.0) 

5.48
0 .065 

d1=0.28, 
d2=0.03, 
d3=0.56 

- 

Note. SD=standard deviation, Mdn=median, IQR=Interquartile range,  BSI=Brief Symptom Inventory,  DIF=Difficulty Identifying Feelings , 
DDF=Difficulty Describing Feelings, EOT = Externally Oriented Thinking, TAS -20=Toronto Alexithymia Scale-20, PedsQL = Pediatric Quality 
of Life Inventory, PHSS = Physical Health Summary Score, PSHSS = Psychosocial Health Summary Score * Kruskal-Wallis test was used. A 
Bonferroni correction was applied to adjust for multiple comparisons across groups ( alfa=.05/3 =.017). Cohen’s d values represent effect sizes 
between groups; specifically, d1 indicates the effect size between the SSD and FNSD groups, d2 indicates the effect size between the SSD and HC 
groups, and d3 indicates the effect size between the FNSD and HC groups. 



DISCUSSION 

In this study, we conducted a comparative analysis 
of adolescents with SSD, FNSD, and HC in terms 
of sociodemographic and clinical features, psychi-
atric comorbidities and symptoms, quality of life, 
and alexithymia. Both the SSD and FNSD groups 
exhibited elevated levels of alexithymia compared 
to HC. However, adolescents with SSD showed sig-
nificantly higher alexithymic characteristics than 
those with FNSD, particularly in terms of difficulty 
in identifying and describing feelings. SSD group 
also showed a significantly lower quality of life and 
an overall greater burden of psychiatric symptoms. 
Notably, the elevated psychiatric symptom burden 
in the SSD group was particularly pronounced in 
specific domains, such as somatization, obsessive-
compulsive symptoms, and anxiety. A predomi-
nance of the female gender was observed in both 
clinical groups. The SSD group had a longer symp-
tom duration, whereas a positive family history of 
psychiatric disorder was significantly more preva-
lent in the FNSD group compared to the SSD and 
HC groups. 

Consistent with our findings, alexithymia has con-
sistently emerged as a relevant construct in relation 
to both FNSD and SSD (32,33). On the other hand, 
to our knowledge, no previous study has directly 
compared alexithymia in adolescents with SSD and 
FNSD, nor reported higher alexithymic traits in the 
SSD group. One possible explanation for this fin-
ding is that alexithymia-related characteristics, 
such as reduced awareness of bodily sensations and 
an exaggerated, selective and inaccurate interpre-

tation of these sensations during emotional 
arousal, may increase vulnerability to the develop-
ment of somatic symptoms (33). Consistent with 
this argument, previous neurobiological studies 
have suggested that alexithymia and chronic somat-
ic symptoms share vulnerabilities related to emo-
tional awareness, the processing of internal sensa-
tions, and self-regulation (34). At the same time, 
electrophysiological studies have proposed a possi-
ble mismatch, referred to as ‘decoupling,’ between 
subjective emotional experiences and physiological 
stress responses, particularly in individuals who 
have difficulty identifying and expressing their 
emotions. Although these individuals may exhibit 
increased anticipatory anxiety in response to envi-
ronmental stressors, they may not exhibit physio-
logical stress responses when encountering the 
stressor directly. This dissociation between emo-
tional and physiological processes has been sug-
gested to coincide with exaggerated or inaccurate 
interpretations of internal states and insufficient 
cognitive processing of emotional distress (35,36). 
The classical phenomenon of ‘la belle indifférence,’ 
traditionally associated with FNSD, may provide an 
additional framework for understanding the com-
paratively lower alexithymia scores observed in this 
group. In one of the few studies examining this phe-
nomenon, individuals with la belle indifférence 
demonstrated physiological arousal in response to 
emotionally evocative stimuli despite limited sub-
jective emotional awareness, a pattern interpreted 
as reflecting the operation of psychological defense 
mechanisms, particularly suppression (37). These 
psychophysiological findings may help contextual-
ize our findings of comparatively lower alexithymia 
scores in the FNSD group. Rather than reflecting a 
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Table 4: Comprehensive description of psychiatric comorbidity patterns and comorbidity burden in SSD and FNSD groups 
 

Patient-level psychiatric comorbidity patterns 
(all observed patterns) 

Number of comorbid diagnoses 
per participant, n (%) 

Mean 
(SD) 

Median  
(Min�Max) 

SSD 

DD;  
OCD;  
PA-only;  
SPD;  
PA-only + OCD;  
DD + Dissociative Disorder;  
DD + SPD + Dissociative Disorder 

1 diagnosis: 12 (63.2%) 
2 diagnoses: 5 (26.3%) 
3 diagnoses: 2 (10.5%) 

1.47 
(0.77) 1 (1�3) 

FNSD 

DD + SPD;  
SAD + Insomnia;  
SAD + DD;  
DD + Dissociative Disorder;  
DD + Dissociative Disorder + Panic Disorder;  
DD + Dissociative Disorder + PA-only;  
DD + Panic Disorder + SPD;  
Panic Disorder + SPD + Insomnia;  
SPD + PA-only;  
GAD + Panic Disorder;  
PA-only + Insomnia;  
PA-only + OCD + Insomnia 

        1 diagnosis: 0 (0%) 
2 diagnoses: 6 (42.9%) 
3 diagnoses: 8 (57.1%) 

2.43 
(0.65) 3 (2�3) 

Note. SSD = Somatic Symptom Disorder; FNSD = Functional Neurological Symptom Disorder; DD = Depressive Disorders; 
OCD = Obsessive�Compulsive Disorder; SAD = Social Anxiety Disorder; SPD = skin picking disorder; PA -only = performance 
anxiety-only; GAD = Generalized Anxiety Disorder; SD = standard deviation. 



primary deficit in identifying or describing emo-
tions, they may suggest that emotional arousal in 
FNSD could remain predominantly at the physio-
logical level and be modulated through defense 
mechanisms, potentially limiting its translation into 
conscious emotional awareness. Given that the pre-
sent study did not directly examine neurobiological 
or psychophysiological mechanisms, these interpre-
tations should be considered theoretical possibili-
ties rather than explanatory mechanisms. Although 
alexithymia levels were comparatively higher in the 
SSD group, alexithymia represents a transdiagnos-
tic risk factor across SSRD and may contribute 
meaningfully to both diagnostic assessment and the 
development of effective therapeutic strategies. 

Despite comparable psychiatric comorbidity rates, 
the SSD group exhibited a greater burden of psy-
chiatric symptoms, longer symptom duration, and 
lower perceived quality of life, highlighting a more 
severe clinical presentation and greater functional 
impairment in adolescents with SSD. A tendency to 
experience multiple somatic symptoms in adoles-
cents, disproportionate and exaggerated thoughts 
about these symptoms, and illness behaviors rein-
forced by frequent medical consultations may be 
associated with longer symptom duration in SSD 
(8,10). The high psychiatric symptom burden, fre-
quently reported in the literature and consistently 
observed in our sample, may further complicate the 
clinical course (38, 39). In this context, the lower 
perceived quality of life among adolescents with 
SSD is not unexpected, considering the chronic 
nature of the symptoms and the associated elevated 
levels of psychiatric distress. On the other hand, the 
sudden-onset, neurologically appearing symptoms 
observed in FNSD are typically perceived as acute 
medical conditions, prompting more immediate 
referral to healthcare services. Conversely, the 
more common and non-specific symptoms seen in 
SSD, such as headache or abdominal pain, may be 
perceived as less urgent or serious by both families 
and clinicians. This perception may contribute to 
delays in diagnosis and a more persistent course of 
symptoms. Given these considerations, early iden-
tification and intervention in SSD are essential in 
preventing chronicity and minimizing functional 
impairment. Raising awareness of SSD symptoms 
among both families and healthcare professionals 
is crucial to ensuring timely and effective clinical 
management. 

Interestingly, although the FNSD group had a 
higher prevalence of anxiety-related psychiatric 
comorbidities, the SSD group reported higher lev-
els of anxiety symptoms. Clinician-made psychiatric 
diagnoses require symptoms of a certain duration 
and intensity and reflect a current or lifelong clini-
cal picture. In contrast, self-report instruments 
reflect an individual's current subjective experience 
and perceived symptom severity. In this context, 
particularly in the SSD group, excessive focus on 
bodily sensations, disproportionate and exaggera-
ted thoughts about these symptoms, and health-
related anxiety may have led to an increased per-
ception of anxiety and higher scores on the self-
report scales. Furthermore, the higher prevalence 
of anxiety-related psychopathologies in the FNSD 
group may have increased the likelihood of these 
patients receiving psychotherapy or psychotropic 
medication, which may have contributed to the rel-
atively lower anxiety scores on self-report mea-
sures. Additionally, consistent with the findings of 
our study, longer symptom duration, frequent med-
ical visits, and lower perceived quality of life were 
observed in the SSD group. These clinical charac-
teristics suggest that general psychological distress 
may be higher in SSDs, and thus higher scale scores 
may be related to untreated or inadequately treat-
ed anxiety symptoms. Finally, self-report bias, a 
fundamental limitation of self-report instruments, 
may also have contributed to this finding. For these 
reasons, it is possible to conclude that the differ-
ences between diagnostic categories and self-
reported symptom levels may reflect the combined 
influence of methodological factors, the current 
clinical presentation, and treatment-related vari-
ables. 

A marked female predominance was observed in 
both the SSD and FNSD groups. This finding is 
consistent with previous literature indicating that 
both disorders are more frequently diagnosed in 
females during adolescence (4,7). The literature 
emphasizes that internalizing symptoms can serve 
as both a risk factor for and a potential outcome of 
somatic complaints (40). Since females are particu-
larly prone to internalizing psychopathology during 
adolescence, it can be concluded that female ado-
lescents  represent a more vulnerable group for 
SSRD (40, 41). Another possible explanation for 
the observed sex differences is the hormonal fluctu-
ations associated with the onset of menstruation, 
which are thought to increase pain sensitivity (42). 
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This increased sensitivity may, in turn, may provide 
a biological basis for the development of somatic 
symptoms. From a sociocultural perspective, espe-
cially in societies shaped by traditional norms, 
expressing emotions is often discouraged; indeed, it 
has been noted that some languages even lack spe-
cific vocabulary for certain emotional states. 
Within such cultural contexts, females may be dis-
proportionately exposed to pressures arising from 
rigid socioeconomic and gender role expectations. 
They are often expected to be compliant, calm, and 
reserved, and are frequently given domestic 
responsibilities at a young age. Such sociocultural 
constraints may hinder the direct communication 
of emotional distress, thereby increasing the likeli-
hood of its manifestation through somatic symp-
toms (43). 

Despite the valuable findings of this study, several 
limitations should be acknowledged. First, the 
cross-sectional design does not allow for conclu-
sions about causality. The sample was drawn from 
a single geographic region, which may limit the 
generalizability of the findings. Data were collected 
through self-report measures, which may be partic-
ularly prone to bias in adolescents with limited 
emotional awareness, such as those with alex-
ithymic traits. The overrepresentation of female 
participants is another factor that may restrict the 
generalizability of the findings. Another limitation 
of this study is the gender imbalance between the 
groups. Both the FNSD and SSD groups have a 
higher proportion of females compared to the 
healthy control group. This discrepancy introduces 
a potential confounding factor, as comparisons 
between patient groups and controls may reflect 
gender differences rather than disorder-specific 
effects. Future studies should aim to ensure com-
parable gender distributions across all groups to 
strengthen the validity of group comparisons. 
Furthermore, although physical trauma was 
assessed, other trauma types—such as emotional, 
sexual, or neglect-related experiences—were not 
systematically investigated. Future research should 
aim to evaluate trauma history in greater depth, 
ensure a more balanced gender distribution, and 
incorporate multi-informant data sources to 
enhance the robustness of findings. In addition, as 
each participant was evaluated by a single clinician, 
inter-rater reliability could not be calculated, which 

is a methodological limitation of single-rater 
assessment protocols. Finally, the absence of 
assessments targeting social cognition, particularly 
performance-based tasks and multi-informant 
measures, represents another important limitation 
of the study, given the relevance of these measures 
to alexithymia and somatic symptom expression. 
Incorporating behavioral tasks and parent reports 
in future research would strengthen the validity and 
interpretability of the findings. 

This study highlights both overlapping and distinct 
features of SSD and FNSD in adolescents. Shared 
characteristics include a predominance of female 
gender, a family history of psychiatric disorders, 
higher alexithymic characteristics, and impairments 
in psychosocial functioning. However, SSD was 
associated with a higher frequency of psychiatric 
symptoms, longer symptom duration, and a more 
chronic clinical course compared to FNSD. 
Moreover, while alexithymic traits were present in 
both groups, SSD group showed comparatively 
higher levels of alexithymia scores than those with 
FNSD. Identifying the disorder-specific features of 
SSD and FNSD is essential for accurate diagnosis 
and tailored treatment planning. In light of the 
findings, the systematic assessment of alexithymia, 
comorbid psychiatric symptoms and quality of 
life—particularly among adolescents presenting 
with somatic complaints—appears to be critical 
and may represent a valuable target for clinical 
intervention in both conditions. 
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RESEARCH ARTICLE

Sleep disturbances, chronotype, and     
functional impairment in inattentive and 
restrictive presentations of attention-
deficit/hyperactivity disorder 

SUMMARY  

Objective: This study examined functional impairment, sleep disturbances, and chronotype characteristics in children 
with the Predominantly Inattentive Presentation of ADHD (ADHD-PI), the Restrictive ADHD phenotype (ADHD-R), and 
typically developing controls. 

Method: A cross-sectional study was conducted with 104 children aged 7–12 years: ADHD-PI (n=34), ADHD-R (n= 
36), and Control group (n=34). Parent-rated measures included the CSHQ (The Children’s Sleep Habits Questionnaire), 
CCQ ( Children’s Chronotype Questionnaire) , and WFIRS-P (Weiss Functional Impairment Rating Scale – Parent Form). 
All participants had an IQ above 80 and were free of comorbid psychiatric or medical conditions. Subgroup analyses 
were performed based on functional impairment status, and group comparisons were made on sleep-related and 
chronotype variables. 

Results: Functional impairment was significantly more common in both ADHD groups (ADHD-PI: 67%, ADHD-R: 61%) 
compared to control group (5.9%) (p < .001). Both clinical groups showed greater daytime sleepiness. Although no 
statistically significant group differences were found in eveningness scores, the ADHD-R group exhibited higher 
eveningness tendencies compared to both the ADHD-PI and healthy control groups. In ADHD-PI, functional impair-
ment was associated with delayed sleep onset, parasomnia, and sleep-disordered breathing. In ADHD-R, higher sleep 
disturbance, parasomnia, and longer sleep duration were observed in the impaired group. However, these variables 
did not significantly predict impairment. Oppositional defiant behavior scores significantly predicted functional 
impairment within the ADHD-R group. 

Discussion: Sleep problems—particularly parasomnias—are associated with greater functional impairment in ADHD. 
Addressing sleep disturbances may contribute to improving daily functioning and quality of life in affected children. 
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INTRODUCTION  

The clinical presentation of ADHD has historically 
been categorized into three distinct subtypes: inat-
tentive (ADHD-PI), hyperactive/impulsive 
(ADHD-H), and combined (ADHD-C) (1). 
Among children presenting to clinics, the most 
common type of ADHD is ADHD-C, whereas in 
population-based samples, ADHD-PI has been 
reported as the predominant subtype (2). The 
Restrictive phenotype has been proposed to 
describe children who exhibit few or no hyperacti-
vity symptoms, distinguishing it from the 

Inattentive subtype’’ (3,4). There is growing evi-
dence indicating that the ADHD-R phenotype may 
differ from ADHD-PI in its genetic, neuropsycho-
logical, and neurobiological features (3,5). 

Research on sleep problems in children with 
ADHD has often involved heterogeneous partici-
pant groups (6-10). Consequently, existing know-
ledge primarily reflects findings from children with 
ADHD-C (5). Evidence suggests that children with 
ADHD experience significant difficulties not only 
in attention and behavior but also in their sleep 
patterns. Both objective measurements and parent 
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reports highlight a range of sleep problems in these 
children, including delayed sleep onset, shorter 
sleep duration, nighttime awakenings, difficulty 
waking in the morning, excessive daytime sleepi-
ness, and sleep-disordered breathing (11,12). 
Among ADHD-affected children, disrupted sleep 
contributes to greater behavioral difficulties, 
impaired cognitive performance, and lower overall 
quality of life (13,14). One study highlighted that 
unaddressed sleep problems can substantially 
intensify behavioral symptoms in children with 
ADHD, negatively impacting their daily function-
ing and overall family quality of life (15). 
Furthermore, poor sleep quality has been shown to 
significantly impact executive functioning, which is 
already frequently impaired in children with 
ADHD (16,17). Research examining whether sleep 
disturbances differ among ADHD subtypes has 
produced inconsistent findings. Although certain 
studies report no subtype-related differences, some 
findings suggest that children with Inattentive pre-
sentation may exhibit greater daytime sleepiness 
than those with the combined type (6,18-22). 
Increases in inattention and sluggish cognitive 
tempo (SCT) symptoms have also been linked to 
increased daytime sleepiness (23). Moreover, youth 
with ADHD-PI often present with a drowsy and 
tired demeanor and tend to exhibit co-occurring 
internalizing disorders, both of which have been 
significantly linked to sleep disturbances (24). 
Evaluating sleep disturbances in children with 
ADHD-PI is important, as such problems have 
been shown to predict functional impairment in 
this population (13,21,22,25-27). Chronotype 
describes a person’s innate tendency to be more 
active at certain times of the day and is commonly 
classified as morning, evening, or intermediate 
type. ADHD has been associated with a preference 
for eveningness (28,29). Evidence suggests that 
eveningness is more common among individuals 
with ADHD, particularly those with inattentive 
features, and this tendency is related to reduced 
sleep quality and heightened symptom severity (30-
32). Findings regarding circadian rhythm distur-
bances across ADHD subtypes are mixed. While 
some studies argue that eveningness is more pro-
nounced in ADHD-C, others associate circadian 
rhythm disruptions and evening chronotype with 
the inattentive subtype (31). Each ADHD subtype 
is associated with increased levels of functional 

impairment relative to typically developing peers 
(33). Studies examining the ADHD–functionality 
relationship have demonstrated that both core 
symptoms and comorbid psychopathologies con-
tribute to functional outcomes (33-39). Craig et al. 
found that sleep disturbances accounted for about 
12% of the variance in functional impairment (13). 
Those diagnosed with ADHD-PI are particularly 
susceptible to sleep difficulties such as daytime 
sleepiness, trouble falling asleep, and poor sleep 
quality (20,23). Furthermore, these individuals are 
more likely to experience circadian rhythm distur-
bances and a preference for eveningness, both of 
which may negatively affect academic performance 
and daily functioning (30, 31). Recognizing sleep 
problems is crucial for improving functionality and 
quality of life in children who exhibit an inattentive 
presentation. Previous studies have reported a sig-
nificant association between eveningness prefer-
ence and inattentive symptoms(31,40). It has been 
proposed that eveningness tendency might be par-
ticularly associated with the inattentive presenta-
tion of ADHD (31). Investigating the effects of 
chronotype preferences and sleep disturbances on 
functional outcomes in ADHD-PI and ADHD-R 
subtypes may provide valuable insights that could 
contribute to improving functionality through tar-
geted clinical interventions. 

We hypothesized that children with ADHD-PI and 
ADHD-R who exhibit functional impairment 
would display higher sleep disturbance scores and a 
stronger eveningness preference compared to 
those without impairment. However, the existing 
literature provides limited evidence regarding the 
relationship between eveningness tendency, sleep 
disturbances, and functional impairment in these 
subtypes. The present study aimed to investigate 
distinctions in sleep disturbances and eveningness 
preference between ADHD-PI and ADHD-R 
groups, as well as their impact on functional out-
comes, while controlling for factors such as comor-
bid psychiatric disorders, increased CDS 
(Cognitive Disengagement Syndrome) symptoms, 
psychostimulant use, and cognitive ability. 
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METHOD 

Sample 

Seventy children aged 7–12 years with a diagnosis 
of ADHD (34 with ADHD-PI and 36 with ADHD-
R) were consecutively recruited according to the 
inclusion and exclusion criteria from patients either 
newly admitted to the clinic or already under fol-
low-up for ADHD-PI or ADHD-R, with no psy-
chotropic medication use in the last 3 months. All 
participants were primary or secondary school stu-
dents. ADHD subtype classification was deter-
mined based on DSM-5 criteria following clinical 
interviews and scale assessments completed by 
both parents and teachers. Using the Turgay DSM-
IV based ADHD rating Scale (T-DSM-IV-S). 
According to the T-DSM-IV-S scale, children 
exhibiting six or more symptoms of inattention 
along with two or fewer symptoms of 
hyperactivity/impulsivity were classified into the 
ADHD-R group, whereas those with three to five 
symptoms of hyperactivity/impulsivity were classi-
fied into the ADHD-PI group. In the T-DSM-IV-S, 
symptom scores of  two or higher were considered 
clinically significant. Children with comorbid psy-
chiatric (excluding Oppositional Defiant Disorder-
ODD) or chronic medical conditions and those 
using psychostimulants were excluded. Thirty-four 
typically developing children who presented to the 
clinic and were not given any psychiatric diagnosis 
after evaluation constituted the control group. 
Informed consent forms were received from the 
participants and their caregivers. 

Statistical Analyses 

The sociodemographic characteristics of the 
ADHD groups and the control group were ana-
lyzed using one-way ANOVA. Chi-square tests 
were employed to compare chronotype prefer-
ences, the prevalence of sleep disturbances, and the 
proportion of individuals with functional impair-
ment among the groups. The severity of inatten-
tion, hyperactivity/impulsivity, oppositional defi-
ant, and conduct disorder symptoms, as well as 
Barkley functional impairment scores, were com-
pared using the Kruskal-Wallis test due to non-nor-
mal distributions. As the WISC-R (Wechsler D.: 

Manual for the Wechsler Intelligence Scale for 
Children-Revised)  verbal, performance, and total 
IQ scores were normally distributed, they were 
analyzed using one-way ANOVA. For variables 
showing significant group differences, post-hoc 
analyses (Bonferroni test) were conducted to iden-
tify which groups differed from each other. In both 
the ADHD-R and ADHD-PI groups, participants 
were divided into two subgroups based on the pres-
ence or absence of functional impairment, and 
comparisons were made regarding sleep duration, 
sleep onset times, total and subscale scores of the 
CSHQ, chronotype scores, and behavioral symp-
tom scores. To identify predictors of functional 
impairment based on total WFIRS-P scores, binary 
logistic regression analyses were conducted sepa-
rately for the ADHD-R and ADHD-PI groups. 
The regression models included CSHQ total score, 
sleep duration, parasomnias, sleep-disordered 
breathing, inattention and oppositional defiant 
symptom scores, and the Barkley functional 
impairment score. For each variable, odds ratios 
(Exp(B)) and 95% confidence intervals were 
reported. All analyses were conducted using SPSS 
version 25.0.  

Sample Characteristics 

Specific learning disorder, intellectual functioning, 
and psychiatric comorbidities (excluding ODD) 
were evaluated using the Schedule for Affective 
Disorders and Schizophrenia for School-Age 
Children – Present and Lifetime Version (K-
SADS-P) and the WISC-R (41-43). Children scor-
ing ≥23 on the Barkley Child Attention Scale, 
which screens for CDS, were excluded. 

Of the total sample (n = 104), 57% were male and 
43% were female. The mean ages were 9.53 ± 1.9 
years in the ADHD-PI group, 9.67 ± 1.6 years in 
the ADHD-R group, and 9.18 ± 1.42 years in the 
control group. The distribution of participants was 
as follows: 32% ADHD-PI, 34% ADHD-R, and 
32% controls.  

ADHD Symptoms. ADHD symptoms were 
assessed using a T-DSM-IV-S . This instrument 
translates DSM-IV diagnostic criteria into question 
format and consists of forty-one items: nine assess-
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ing inattention, six hyperactivity, three impulsivity, 
eight oppositional defiant disorder , and fifteen 
conduct disorder (CD) (43). It is completed by par-
ents or teachers of children suspected to have 
ADHD. Items are rated on a 4-point Likert scale (0 
= none, 1 = mild, 2 = moderate, 3 = severe) The 
Turkish validity and reliability study was conducted 
by Ercan et al. (2001) (44-46) 

Cognitive Disengagement Syndrome (CDS). The 
Barkley Child Attention Scale was used to screen 
for CDS symptoms. Developed by Russell Barkley, 
the 12-item scale is completed by parents or teach-
ers . The cutoff score was determined to be 23. In 
the Turkish validity and reliability study conducted 
by Fırat and colleagues, the Cronbach’s alpha coef-
ficient was found to be 0.86, indicating that the 
scale is valid and reliable (47,48) 

Sleep and Chronotype. CSHQ is a 33-item parent-
report measure that evaluates the child’s sleep 
behaviors over the past week. It assesses various 
domains including bedtime resistance, sleep onset 
delay, sleep duration, sleep anxiety, night wakings, 
parasomnias, sleep-disordered breathing, and day-
time sleepiness (49). The Turkish adaptation of the 
scale was validated by Perdahlı Fiş et al. in 2010 
(50). Chronotype was assessed using the CCQ (50). 
CCQ is completed by parents. Items 17, 18, 24, and 
25 are reverse-coded. Chronotype was determined 
using the total score from 10 items, with scores of  
23 or below indicating a morning type, scores 
between 24 and 32 indicating an intermediate type, 
and scores of 33 or above indicating an evening 
type. Average sleep duration was estimated based 
on reported sleep onset and wake times. Napping 
was included in the total sleep duration. Sleep 
duration was averaged across the week by calcula-
ting five times the school day value plus two times 
the free day value, divided by 7 .The Turkish ver-
sion was validated by Dursun et al. (51). 

Functionality. Functional impairment was assessed 
using the WFIRS-P (52). Parents rated their child’s 
functioning in six domains—family, school, life 
skills, self-concept, social activities, and risky 
behaviors—on a scale from 0 to 4. A mean score of 
1.5 or higher in any domain was considered indica-
tive of impairment in that area. Children who 
showed impairment in at least two domains were 
classified as having overall functional impairment. 
The adaptation conducted in our country by 
Tarakçıoğlu et al. yielded a Cronbach’s alpha of 
0.93 for the total scale, indicating excellent reliabi-
lity (53). 

Intelligence.  WISC-R  was used to assess cognitive 
functioning (42). In Turkey, validity and reliability 
studies conducted by Savaşır and Şahin led to the 
adaptation of the WISC-R to Turkish culture (42). 

Psychiatric Comorbidities. Comorbid psychiatric 
diagnoses were screened using the (K-SADS-PL), 
and those with additional diagnoses were excluded 
from the study. The validity and reliability study in 
Turkey was conducted by Gökler and colleagues. 
(41). 

RESULTS 

Age, height, weight, and the ages of the mother and 
father did not differ significantly between the 
groups (𝑝>.05); however, significant differences 
were observed in parental education levels, with 
both maternal and paternal education reaching sta-
tistical significance (𝑝=.003 and 𝑝=.001, respec-
tively). (Table 1). The groups did not differ signifi-
cantly in developmental milestones such as age of 
first word, first sentence, walking, or toilet training 
(p>.05). Likewise, no significant differences were 
found in birth weight (𝑝=.510) or breastfeeding 
duration (𝑝=.393). 

Table 1. Sociodemographic Characteristics of Children with ADHD-PI, ADHD-R, and Controls 

Sociodemographic Variables ADHD-PI  
(n = 34) 

ADHD-R  
(n = 36) 

Control  
(n = 34) p-value P 

(Bonferroni) 
n2p 

Age (years), M – SD 9.5 + 1.9 9.6 + 1.6 9.1 + 1.4 0.507 0.507 0.01 
Height (cm), M – SD 139.7 + 15.9 138.2 + 12.8 136.9 + 9.8 0.770 0.770 0.01 
Weight (kg), M – SD 35.3 + 13.9 36.8 + 13.8 33.9 + 11.9 0.691 0.691 0.01 
Maternal age, M – SD 38.9 + 5.2 38.4 + 5.3 37.1 + 4.0 0.302 0.302 0.02 
Paternal age, M – SD 42.5 + 5.7 42.6 + 6.7 37.1 + 4.0 0.590 0.590 0.01 
Maternal education (years), M – SD 12.5 + 3.1 11.2 + 3.2 13.8 + 2.9 0.003 0.021 0.09 
Paternal education (years), M – SD 14.2 + 3.1 12.3 + 3.2 14.8 + 2.3 0.001 0.007 0.12 
Note. M = Mean; SD = Standard deviation. p-values indicate statistically significant results. Note. Analyses were conducted 
using a one-way ANOVA across three groups. A total of seven variables were examined, and Bonferroni correction was 
applied for multiple comparisons (adjusted significance level: p < .007). Effect size was reported as partial eta squared (n2p). 



There were no significant group differences regar-
ding chronotype preference or the occurrence of 
sleep disturbances (𝑝=.64 and 𝑝=.08, respective-
ly). (Table 2). Among the CSHQ subscales, only 
the daytime sleepiness subdomain showed a signi-
ficant difference. Both the ADHD-PI (𝑝< .001) 
and ADHD-R (𝑝=.01) groups exhibited greater 
daytime sleepiness compared to controls, whereas 
no difference was found between the two ADHD 
groups (𝑝=.94). However, no significant difference 
in daytime sleepiness was observed between the 
ADHD-R and ADHD-PI groups (𝑝=.94).  

Comparison of the T-DSM-IV-S 

Group comparisons showed significant differences 
in inattention, hyperactivity, oppositional behavior, 
and conduct problem scores across the ADHD-PI, 
ADHD-R and control groups (𝑝<.05 for all). 
Subsequent post-hoc analyses demonstrated that 
individuals in the Inattentive presentation group 
exhibited higher levels of hyperactivity (𝑝=.00), 
oppositionality (𝑝=.01), and conduct-related issues 
(𝑝=.03) compared to those in the ADHD-Rgroup. 

(Table 3). The control group outperformed both 
ADHD subgroups on verbal, performance, and 
full-scale IQ scores measured by the WISC-R 
(Table 3). 

Comparison of WFIRS-P Scale Scores 

Both ADHD groups demonstrated significantly 
higher rates of functional impairment compared to 
the control group in the domains of family func-
tioning (Cramer’s V=0.28, moderate effect), 
school functioning (Cramer’s V=0.62, large 
effect), life skills (Cramer’s V=0.49, moderate-to-
large effect), risky behaviors (Cramer’s V=0.37, 
moderate effect), and overall functioning, defined 
as impairment in at least two domains (Cramer’s V 
= 0.56, large effect). (Table 4).  

In the ADHD-R group, children with functional 
impairment had significantly higher scores in total 
sleep disturbance (CSHQ total score) (𝑝<.00), 
sleep duration (𝑝=.03), parasomnia (𝑝=.01), inat-
tention (𝑝=.01), oppositional behavior (𝑝<.00), 
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Table 2. Chronotype Preferences and Presence of Sleep Disturbances in Children with ADHD-PI, ADHD-R, and Control 
Groups 
 ADHD-PI(n =34) ADHD-R (n = 36) Control (n = 34) p-value x† df q 

(FDR) 
Cramer�s 
V 

Chronotype Preference    0.64 0.87 4 0.647 0.09 
Morning type 6 (17.6%) 3 (8.3%) 4 (11.8%) 0.42   0.63 0.10   
Intermediate type 18 (52.9%) 17 (47.2%) 18 (52.9%) 0.83   0.83 0.04 
Evening type 10 (29.4%) 16 (44.4%) 12 (35.3%) 0.46   0.63 0.12 
Sleep Disturbances    0.08 5.03 2 0.12 0.23 
Absent 11 (32.4%) 12 (33.3%) 19 (55.9%)      
Present 23 (67.6%) 24 (66.7%) 15 (44.1%)      
Daytime Sleepiness 58.88 58.42 39.85 0.01* 8,98    
Note. Sleep disturbances are classified based on a total CSHQ score > 41. Note. Analyses were conducted using Pearsons 
Chi-square test. Group comparisons for the Daytime Sleepiness subscale of the CSHQ were conducted using the Kruskal-
Wallis test. Multiple comparisons were adjusted using the Benjamini�Hochberg False Discovery Rate (FDR) correction (two 
tests; q< 0.05). Effect size was reported as Cramers V (small = 0.10, medium = 0.30, large = 0.50). 

Table 3. Comparison of Turgay Scale Total Scores (Inattention, Hyperactivity/Impulsivity, Oppositional Defiant, and Conduc
Disorder), the Barkley Child Attention Scale Total Score, and WISC -R Scores (Verbal, Performance and Total) among the 
ADHD-PI, ADHD-R, and Control Groups 

 
ADHD-PI 
(n=34) 

ADHD-R 
(n=36) 

Control 
(n=34) 

F/x2 p-value  
(Bonfe
rroni) 

(n2 / r) Post-Hoc Analysis 

Inattention Total Score 72.35 63.28 21.24 56.201 0.000** <.006 0.68 (PI> C, R> C) (p<.00) 
Hyperactivity Total 
Score 

77.53 43.18 37.34 37.192 0.000** <.006 0.55 (PI> C, PI> R) (p<.00) 

Oppositional Defiant 
Total Score 

69.60 52.56 35.34 23.399 0.000** <.006 0.47 (PI> C) (p<.00), (PI> R, 
R>C)(p=.01) 

Conduct Disorder Total 
Score 

64.90 48.78 44.04 18.969 0.000** <.006 0.39 (PI> R, PI> C) (p<.00) 

Barkley 62.84 64.27 28.53 31.723 0.000** <.006 0.44 (PI> C, R> C)(p<.00) 
WISC-R Verbal 93.8 – 13 90.1 – 14 108.5 – 10 19.620 0.000** <.006 0.32 (C> PI, C> R) (p<.00) 
WISC-R Performance 101.9 – 15 103.5– 14 113.5 – 12 11.605 0.000** <.006 0.28 C> PI (p<.00), C> R (p=.02) 
WISC-R Total 97.4 – 13 96.3 – 15 111.7 – 11 13.100 0.000** <.006 0.35 (C> PI, C> R) (p<.00) 
Notes. Kruskal-Wallis test was applied for comparison analyses. * p <0.05, ** p < 0.01. ANOVA was used for WISC-R verbal
and total scores. PI=ADHD-PI (Predominantly Inattentive Presentation of ADHD); R = ADHD-R (Restrictive Presentation of 
ADHD); C = Controls. Multiple comparisons were adjusted using the Bonferroni correction ( alfaadj = 0.00625). Effect sizes 
were reported as partial eta squared ( n2p) for ANOVA and r for Kruskal -Wallis tests (small = 0.10, medium = 0.30, large = 
0.50; Cohen, 1988). 



and CDS total score (Barkley Child Attention 
Scale) (𝑝<0.00)(Table 5). Nevertheless, none of 
these variables were found to be significant predic-
tors of functional impairment in logistic regression 
analysis: total CSHQ score (𝑝= .14), sleep duration 
(𝑝=.12), parasomnia (𝑝=.21), inattention (𝑝= .85), 
and CDS (𝑝=.25). The oppositional behavior total 
score approached statistical significance (𝑝=.05), 
indicating a possible trend toward increased risk of 
functional impairment (Table 6). 

In the ADHD-PI group, comparisons between par-

ticipants with and without functional impairment 
revealed that those with impairment had signifi-
cantly higher scores in sleep duration on free days 
(𝑝=.01), parasomnia (𝑝=.01), and sleep-disor-
dered breathing (𝑝 = .04) according to the CSHQ 
subscales (Table 7). However, binary logistic 
regression analysis showed that these variables did 
not significantly predict functional impairment: 
sleep duration on free days (𝑝= .07), parasomnia 
(𝑝 = .15), and sleep-disordered breathing (𝑝 = .14) 
(Table 8).  
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Table 5. Comparison of Chronotype scale total score, CSHQ total score and subscale scores, Turgay Scale Total Scores 
(Inattention, Hyperactivity/Impulsivity, Oppositional Defiant, and Conduct Disorder), the Barkley Child Attention Scale 
Total Score in relation to overall functional impairment (WFIRS-P) in the ADHD-R group 
Variable Impairment  

Present  
(n=22) 

No Impairment 
(n=14) 

Z/t p-value q (FDR) (d / r) 

Sleep Onset Time on Scheduled Days 9.02 9.68 1.768+ .086 .112 0.28 
Sleep Onset Time on Free Days 10.00 10.21 0.552+ .585 .625 0.08 
Total Sleep Duration 9.26 9.79 1.566+ .127 .153 0.23 
Chronotype Scale Score 32.45 29.43 -1.476+ .149 .170 0.21 
CSHQ Total Score 46.91 40.43 -3.122+ .004* .024* 0.41 
Bedtime Resistance 20.70 15.04 -1.596 .111 .135 0.25 
Sleep Duration Problems 20.84 14.82 -2.119 .034* .045* 0.33 
Sleep Anxiety 20.11 15.96 -1.173 .241 .267 0.17 
Sleep Onset Delay 19.80 16.46 -1.342 .180 .210 0.19 
Night Wakings 19.82 16.43 -1.042 .297 .323 0.15 
Parasomnias 21.66 13.54 -2.425 .015* .045* 0.36 
Sleep Disordered Breathing 19.95 16.21 -1.507 .132 .158 0.22 
Daytime Sleepiness 12.77 11.64 -0.873+ .389 .420 0.14 
Inattention Total Score 16.86 12.92 -2.579 .015* .045 0.36 
Hyperactivity/Impulsivity Total Score 20.55 13.69 -1.932 .053 .070 0.30 
Oppositional Defiant Total Score 6.77 2.08 -3.733 .001** .007* 0.49 
Conduct Disorder Total Score 19.48 15.50 -1.512 .130 .156 0.22 
Barkley Child Attention Scale Total Score 20.29 16.14 -2.630 .006* .027* 0.38 
Note. +t-test was applied for variables marked with a plus sign; Mann-Whitney U test was applied for the others.  
Note. Functional impairment was defined as a mean score >1.5 on WFIRS-P subscales; impairment in > 2 subscales was 
classified as overall functional impairment. Multiple comparisons were adjusted using the Benjamini�Hochberg False 
Discovery Rate (FDR) correction. *p < .05; **p < .01. 

Table 4.  Distribution of Functional Impairment Across WFIRS-P Domains in ADHD-PI, ADHD-R, and Control Groups 
Functional Impairment 
 (WFIRS-P) 

ADHD-PI 
(n = 34) 

ADHD-R 
 (n = 36) 

Control  
(n = 34) 

p-value    x2 q (FDR) Cramer�s
V 

Family Functioning    .014* 8.565 .035* 0.28 
No Impairment 24 (70.6%) 24 (66.7%) 32 (94.1%)     
Impairment 10 (29.4%) 12 (33.3%) 2 (5.9%)     
School Functioning    .000** 37.136 .003* 0.62 
No Impairment 12 (35.3%) 14 (38.9%) 34 (100%)     
Impairment 22 (64.7%) 22 (61.1%) 0 (0%)     
Life Skills    .000** 18.529 .003* 0.49 
No Impairment 10 (29.4%) 15 (41.7%) 27 (79.4%)     
Impairment 24 (70.6%) 21 (58.3%) 7 (20.6%)     
Self-Perception    .048* 9.611 .072 0.24 
No Impairment 24 (70.6%) 29 (80.6%) 33 (97.1%)     
Impairment 10 (29.4%) 7 (19.4%) 1 (2.9%)     
Social Activities    .085 4.937 .092 0.19 
No Impairment 27 (79.4%) 31 (86.1%) 33 (97.1%)     
Impairment 7 (20.6%) 5 (13.9%) 1 (2.9%)     
Risky Behaviors    .003** 11.874 .009* 0.37 
No Impairment 26 (76.5%) 34 (94.4%) 34 (100%)     
Impairment 8 (23.5%) 2 (5.6%) 0 (0%)     
Total (>2 Impaired Domains)    .000** 31.816 .003* 0.56 
No Impairment 11 (32.4%) 14 (38.9%) 32 (94.1%)     
Impairment 23 (67.6%) 22 (61.1%) 2 (5.9%)     
Note. Analyses were conducted using Pearsons Chi-square test across seven subdomains. Multiple comparisons were 
adjusted using the Benjamini�Hochberg False Discovery Rate (FDR) correction (k=7; adjusted significance threshold:  
q<0.05). Effect sizes were reported as Cramers V (small = 0.10, medium = 0.30, large = 0.50). 



DISCUSSION 

This study aims to examine the rates of functional 
impairment in ADHD-R and ADHD-PI groups, as 
well as factors that may affect this impairment, 
including ADHD symptom severity, ODD scores, 
sleep disturbances, and chronotype characteristics. 
The current definition of ADHD-PI allows inclu-
sion of children with ADHD-C who exhibit sub-
threshold hyperactivity/impulsivity symptoms. 
Increasing evidence suggests that the ADHD-R 
phenotype may differ from ADHD-PI in genetic, 
neuropsychological, and neurobiological character-
istics (3,5). Therefore, it is important to evaluate a 
more homogeneous group that does not exhibit H/I 
symptoms separately. Previous studies have linked 
inattention with eveningness and found that the 
ADHD-PI group experiences greater daytime 
sleepiness than other subtypes (6,11,12,18–22,31). 
This study is the first to subjectively assess func-
tionality, chronotype preferences, and sleep distur-
bances in children diagnosed with ADHD-R. By 
controlling confounding variables such as psychi-
atric comorbidities, elevated CDS symptoms, cog-

nitive level, and medication use, the relationships 
among chronotype preferences, sleep disturbances, 
and functional outcomes were comprehensively 
examined in both ADHD-R and ADHD-PI groups. 
Previous studies have reported an association 
between inattentive symptoms and eveningness 
tendency(31,40). However, the present study, dif-
fering methodologically, did not focus on the corre-
lation between inattentive symptoms and evening-
ness. Instead, we compared the prevalence of 
eveningness across the ADHD-PI, ADHD-R, and 
control groups and identified the intermediate 
chronotype as the most common preference. 
Although this finding has been reported in some 
studies, the results in the literature remain incon-
sistent(40,54,55) Such inconsistency may be 
attributed to differences in sample age ranges and 
the predominant focus on the ADHD-C in previ-
ous research.  

Our findings demonstrated that both ADHD 
groups exhibited significantly greater functional 
impairment compared to control group, and that 
sleep disturbances were associated with specific 
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Table 6. Binomial logistic regression analysis of CSHQ Total Score, Sleep Duration Problems, Parasomnia Scores, 
Inattention/Oppositional Defiant Total Score and the Barkley Child Attention Scale Total Score predicting functional 
impairment in the ADHD-R group 

Weiss Total Functional Impairment 
(Present/Absent) B S.E. Wald df Sig. q (FDR) Exp(B) 95% C.I. for Exp(B) 

        Lower 
CSHQ Total Score 0.254 0.173 2.155 1 .142 .158 1.289 0.918 
Sleep Duration Problems 2.378 1.530 2.417 1 .120 .144 10.782 0.538 
Parasomnias 1.100 0.893 1.519 1 .218 .218 3.005 0.522 
Inattention Total Score  0.037 0.201 0.034 1 .854 .854 0.964 0.650 
Oppositional Defiant Total Score 0.475 0.242 3.846 1 .050 .050 1.608 1.000 
Barkley Child Attention Scale Total Score 0.363 0.318 1.304 1 .254 .254 1.438 0.771 
Note. *p<.05; *p<.01 

Table.7 Comparison of Chronotype scale total score, CSHQ scores, Turgay Scale Total Scores (Inattention, 
Hyperactivity/Impulsivity, Oppositional Defiant, and Conduct Disorder), the Barkley Child Attention Scale Total Score in 
relation to overall functional impairment (WFIRS-P) in the ADHD-PI group 
Variable 
 

Impairment Present 
(n=23) 

No Impairment 
(n=11) 

Z/t 
 

p-value 
 

q (FDR) 
 

(d / r) 
 

Sleep Onset Time on Scheduled 
Days(minutes) 9.04 8.73 -0.806+ .426 .455 0.13 

Sleep Onset Time on Free Days(minutes) 20.22 11.82 -2.349 .019* .045* 0.34 
Total Sleep Duration 9.39 8.89 -1.388+ .175 .195 0.22 
Chronotype Scale Score 30.57 28.82 -0.807+ .426 .455 0.13 
CSHQ Total Score 18.28 15.86 -0.664 .507 .525 0.10 
Bedtime Resistance 18.50 15.41 -0.860 .390 .412 0.16 
Sleep Duration Problems 15.48 21.73 -1.929 .054 .072 0.29 
Sleep Anxiety 17.30 17.91 -0.170 .865 .875 0.03 
Sleep Onset Delay 16.63 19.32 -0.892 .372 .398 0.14 
Night Wakings 17.70 17.09 -0.190 .849 .865 0.03 
Parasomnias 20.28 11.68 -2.526 .012* .032* 0.37 
Sleep Disordered Breathing 19.48 13.36 -2.028 .043* .049* 0.29 
Daytime Sleepiness 12.52 11.73 -0.703+ .487 .512 0.11 
Inattention Total Score 17.35 16.18 -0.862 .396 .422 0.13 
Hyperactivity/Impulsivity Total Score 9.74 10.00 0.190 .530 .555 0.09 
Oppositional Defiant Total Score 6.35 5.18 -0.724 .095 .112 0.27 
Conduct Disorder Total Score 18.17 16.09 -0.657 .511 .534 0.10 
Barkley Child Attention Scale Total Score 17.43 20.55 1.572 .136 .156 0.23 
Note. +t-test was applied for variables marked with a plus sign; Mann-Whitney U test was applied for the others. *p < 0.5; 
**p<0.01 Note. Functional impairment was defined as a mean score > 1.5 on WFIRS-P subscales; impairment in > 2 
subscales was classified as overall functional impairment. 



domains of functional impairment. Consistent with 
prior literature, our study found that children with 
ADHD-PI tend to exhibit more pronounced day-
time sleepiness than those with controls (13,18). 
However, in our sample, daytime sleepiness was 
not directly associated with functional impairment. 

The absence of a statistically significant difference 
in the prevalence of sleep disturbances between the 
ADHD and control groups may be explained by the 
composition of the control group, which consisted 
of children recruited from outpatient clinics who 
may have had subthreshold psychopathologies, 
increasing their likelihood of experiencing sleep 
problems. Additionally, previous research suggests 
that anxiety and CDS symptoms may influence 
sleep functioning in the ADHD-PI subtype (24). 
Since children with comorbid anxiety disorders or 
CDS , as well as those with hyperactive or com-
bined ADHD subtypes, were excluded from the 
present study, this methodological choice may also 
account for the lack of significant differences in 
sleep disturbances between groups. 

In terms of functional domains, our study com-
pared the ADHD-R and ADHD-PI groups with 
the control group across family, school, life skills, 
self-concept, social activities, and risky behaviors. 
The ADHD-PI group showed significantly higher 
functional impairment across all domains com-
pared to controls. Notably, the ADHD-PI group 
exhibited greater impairment in risky behaviors 
than the ADHD-R group, which may be explained 
by hyperactivity/impulsivity symptoms contributing 
to aggressive or oppositional behaviors (5). 
Children in the ADHD-R group demonstrated sig-
nificant impairment in school, life skills, and self-
concept compared to controls. Inattentive symp-
toms in ADHD are associated with poor academic 
performance due to difficulties in focusing and 
completing tasks (56). Academic challenges may 
also contribute to social difficulties, peer rejection, 
isolation, frustration, and lowered self-esteem 
(38,57). In our study, functional impairment in at 

least two domains was found in 67.6% of the 
ADHD-PI group, 61.1% of the ADHD-R group, 
and only 5.9% of the control group—highlighting 
substantial functional deficits in both ADHD sub-
types. 

There were no significant group differences in the 
distribution of chronotype categories. However, 
the ADHD-R group had the highest proportion of 
evening-type individuals (44%) and was found to 
have later bedtimes and wake-up times on sched-
uled days compared to the other groups. This sug-
gests a delayed circadian rhythm possibly associat-
ed with eveningness in the ADHD-R group. In the 
ADHD-R group, children with functional impair-
ment exhibited higher levels of sleep disturbance 
(CSHQ total score), longer sleep duration, more 
parasomnias, more pronounced inattention and 
oppositional symptoms, and higher CDS scores. 
However, these variables did not independently 
predict functional impairment in regression analy-
ses. It is possible that the increased total sleep 
duration—calculated including naps—may reflect 
higher levels of daytime sleepiness, which could 
indirectly contribute to functional difficulties in the 
ADHD-PI subtype. Additionally, parents in the 
ADHD-R group had significantly lower levels of 
education compared to other groups. Lower 
socioeconomic status and lifestyle factors are 
known to be associated with poor sleep in children 
(35). Suboptimal parenting practices may also con-
tribute to increased sleep difficulties in this 
group.In the ADHD-PI group, children with func-
tional impairment had longer sleep durations on 
free days, more parasomnias, and more sleep-di-
sordered breathing; however, these variables did 
not significantly predict impairment. The limited 
number of cases particularly affects the regression 
analyses, reducing their statistical power and con-
sequently limiting the generalizability of the find-
ings. Variability in sleep patterns on weekdays, pos-
sibly due to insufficient sleep hygiene, may have led 
to compensatory longer sleep on weekends. Of par-
ticular interest, parasomnia scores were higher 
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Table 8. Binomial logistic regression analysis of Sleep Onset Time on Free Days, Parasomnia Scores and Sleep -Disordered 
Breathing Score predicting functional impairment in the ADHD-PI group 

Weiss Total Functional  Impairment 
(Present/Absent)     B S.E. Wald df Sig. q (FDR) Exp(B) 95% C.I. for Exp(B)

Lower 
Sleep Onset Time on Free Days(minutes) 1.063 0.598 3.155 1 .076 .114 2.894 0.896 
Parasomnias 1.096 0.768 2.038 1 .153 .183 2.992 0.664 
Sleep-Disordered Breathing 1.339 0.927 2.086 1 .149 .183 3.815 0.620 
Note. *p<0.5; *p<0.01. Note. Parasomnia scores and Sleep-Disordered Breathing scores are subscales of the CSHQ.  



among functionally impaired children in both 
ADHD subtypes. This finding underscores the 
need for more objective sleep assessments in child-
ren with ADHD-PI. The key finding of this study is 
that even after controlling for psychiatric comor-
bidities, CDS symptoms, intellectual ability, and 
medication use, sleep disturbances remained signi-
ficantly associated with overall functional out-
comes. Previous studies using the same functional 
impairment scale (WFIRS-P) support this relation-
ship. Virring et al. found a significant relationship 
between sleep problems, as measured by the 
CSHQ, and functional impairment assessed via the 
WFIRS-P in children with ADHD (22). In line with 
this, Craig et al. reported that sleep disturbances 
could predict approximately 12% of the variance in 
functional difficulties (13). Addressing sleep distur-
bances is essential to improving the overall quality 
of life and daily functioning in children with 
ADHD. Particularly in the ADHD-PI subgroup, 
where both pharmacological and non-pharmaco-
logical treatments may be insufficient, clinicians 
should routinely assess for sleep problems, para-
somnias, and total sleep duration. Interventions 
aimed at improving sleep hygiene and resolving 
sleep-related issues hold promise for enhancing 
functional outcomes in children with ADHD. 

Limitations 

This study has several strengths, including the use 
of a homogenous clinical sample, the exclusion of 
psychiatric comorbidities and medical diagnoses, 
the inclusion of only psychotropic-naïve partici-
pants, and the exclusion of individuals with low IQ. 
Furthermore, the inclusion of a well-matched 
healthy control group and the use of well-validated 
tools to systematically assess sleep, chronotype, and 
functional impairment enhance the study's method-
ological rigor. However, certain limitations should 
be considered. The control group consisted of   
children who presented to the clinic but did not 
receive any psychiatric diagnosis. The possible 
presence of subclinical psychopathology in this 
group, which may have influenced sleep problems 
and sleep hygiene, is considered one of the study’s 
limitations. The limited sample size, particularly 
within subgroups, may have reduced the statistical 
power of the regression analyses and restricts the 
genera-lizability of the findings. The exclusion of 
all psychiatric comorbidities (excluding ODD) in 

the ADHD group limits the generalizability of the 
findings, as such ‘pure ADHD’ cases are rarely 
encountered in clinical practice. Since the sample 
was drawn from outpatient clinic admissions, its 
representativeness of the general population is lim-
ited. Another major limitation is the exclusive 
reliance on subjective parent-reported question-
naires for assessing sleep parameters, without 
incorporating objective measures such as actigra-
phy, the Multiple Sleep Latency Test (MSLT), or 
polysomnography (PSG). However, although actig-
raphy-based sleep measures did not differ signifi-
cantly between 212 children with ADHD and 212 
healthy controls, parent-reported sleep problems 
were associated with behavioral difficulties (58). 
Additionally, chronotype assessment was based on 
questionnaire data rather than biological markers 
such as salivary melatonin levels or basal body tem-
perature, which may offer more direct physiologi-
cal indicators of circadian preference. The rating 
scales used in this study did not include specific 
questions regarding the timing and duration of 
internet use, which could affect the sleep–wake 
cycle. Moreover, pubertal development was not 
assessed using the Tanner staging system, and thus 
adolescents were not excluded from the sample. 
Given the increased eveningness and greater 
prevalence of sleep problems associated with hor-
monal changes during puberty, this may have influ-
enced the results. Finally, the cross-sectional design 
of this study precludes causal inferences. 
Longitudinal studies are needed to examine the 
developmental trajectory of eveningness and sleep 
disturbances in children with ADHD-R and 
ADHD-PI. 

This is the first study to evaluate functional impair-
ment, chronotype, and sleep disturbances in chil-
dren with the ADHD-R. Our findings contribute to 
the growing literature by comparing children with 
ADHD-PI with and without hyperactivity symp-
toms, examining their chronotypic and sleep pro-
files, and highlighting their associations with func-
tional outcomes. 
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INTRODUCTION  

Neuroacanthocytosis (NA) is a rare syndrome 
characterized by the coexistence of abnormalities 
in the nervous system and erythrocyte acanthocyto-
sis. The estimated prevalence is fewer than 1 to 5 
cases per 1,000,000 individuals (1). It leads to a 
variety of neurological dysfunctions including 
seizures, movement disorders, peripheral neuropa-
thy, speech–swallowing difficulties, psychosis, and 
dementia, leading to reduced life expectancy (2). 

NA syndromes can be divided into several groups: 
1. Core NA syndromes (1a. Chorea-
Acanthocytosis, 1b.McLeod syndrome) 2. 
Degenerative disorders occasionally associated 
with acanthocytosis 3. Disorders related to 
decreased blood lipoproteins and acanthocytosis 4. 
Paroxysmal dyskinetic disorders (3). 

Chorea-acanthocytosis (ChAc) is a progressive 
neurodegenerative disease that may initially pre-
sent with subtle cognitive or psychiatric symptoms, 

often years before neurological signs appear (1). 
Historically, clinicians have focused primarily on 
the progressive external motor features of the di-
sease; however, increasing evidence indicates that 
these disorders may also present with significant 
psychiatric and neurocognitive comorbidities (3). 

In this report, we present a case with neuropsychi-
atric complaints in whom a diagnosis of chorea-
acanthocytosis was considered. This case draws 
attention to the rare coexistence of obsessive–com-
pulsive symptoms and suicidality in a genetically 
confirmed patient with Chorea-Acanthocytosis, 
highlighting the need for awareness of psychiatric-
onset presentations in neuroacanthocytosis syn-
dromes. 

Case Presentation 

Clinical Course 

A 32-year-old single male was admitted to our 
inpatient unit due to the presence of vocal tics, 
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CASE REPORT

A case of chorea-acanthocytosis with      
suicidal ideation and obsessive-compulsive 
disorder

SUMMARY  

Chorea-acanthocytosis is one of the neuroacanthocytosis syndromes; a rare (1–5 per 1,000,000) and progressive neu-
rodegenerative disorder characterized by abnormalities in the nervous system accompanied by erythrocyte acanthocy-
tosis. Various neurological dysfunctions and psychiatric symptoms coexist, significantly reducing both quality of life 
and life expectancy. Due to the rarity of the disease, diagnosis can sometimes be delayed; the initial presentation may 
include vague cognitive or psychiatric symptoms, leading to prolonged misdiagnoses and incorrect management. In 
middle-aged adults presenting with chorea and tic-like involuntary movements alongside psychiatric disorders, neu-
roacanthocytosis syndromes should always be considered. A thorough neurological and psychiatric examination 
should be conducted, and necessary imaging and laboratory tests should be performed.In this case report, we present 
the detailed diagnostic evaluation process of a patient suspected of having chorea-acanthocytosis with neuropsychi-
atric symptoms, in light of the existing literature. 
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feeding dystonia, weight loss, obsessive thoughts, 
involuntary movements, and subsequent suicidal 
ideation. His complaints had begun five years earli-
er with intermittent syncopal episodes, which were 
later accompanied by compulsive reassurance seek-
ing and hoarding behavior. Following his first psy-
chiatric evaluation that same year, he was treated 
with topiramate and lamotrigine; however, impulse 
control difficulties, excessive spending, gait distur-
bance, problems with anger regulation, and depres-
sive symptoms gradually emerged. Within the past 
year, he had been hospitalized twice at different 
centers with diagnoses of Generalized Anxiety 
Disorder and Conversion Disorder but no signifi-
cant clinical improvement was observed. Six 
months before admission, he developed orofaci-
olingual dyskinesia with involuntary lip biting and 
gasping vocal tics. He required a straw to consume 
liquids and experienced weight loss; 7 kg in one 
month, 30 kg overall. Four months earlier, he had 
been admitted to the intensive care unit following a 
generalized tonic-clonic seizure, complicated by 
right arm weakness. Initially confined to the facial 
region, tics progressed to involve shoulders and 
hips. 

Over time, his obsessive–compulsive symptoms, 
which had initially appeared as reassurance seeking 
and repetitive behaviors, progressively worsened; 
he spent most of his day engaged in ritualistic 
behaviors, such as stringing beads or painting in a 
fixed sequence and became anxious and irritable 
when interrupted. These repetitive acts occupied 
several hours daily and interfered with his ability to 
engage in social activities. He repeatedly made 
identical bracelets using beads of the same color 
and felt compelled to complete a specific number 
of them in a particular order or symmetry. He fre-
quently sought reassurance about his illness and 
treatment, repeatedly asked the same questions, 
and rechecked his drawings or bead arrangements 
until they felt “just right.” He described feeling a 
persistent sense of tension and discomfort until 
these tasks were completed exactly as he imagined. 
Although aware that these behaviors were exces-
sive, he was unable to resist them, resulting in 
marked distress and functional impairment. The 
escalation of vocal tics led to social withdrawal due 
to embarrassment, while his depressive symptoms 
intensified, culminating in suicidal ideation. For 

further diagnostic clarification and treatment plan-
ning, he was admitted to our clinic. 

Neurological and Psychiatric Findings 

On psychiatric examination, the patient was con-
scious, cooperative, and oriented, with mildly 
impaired self-care. Speech was dysarthric, hypo-
phonic, and frequently interrupted by vocal tics. 
The patient showed compulsive reassurance-seek-
ing, depressed mood, mild distractibility, and 
coherent thought processes. Sleep was reduced, 
while appetite was preserved but limited by swal-
lowing difficulties. Neurological examination 
revealed right hand strength of 4+/5, impaired 
vibration sense in the lower extremities, absent 
lower and hypoactive upper reflexes, postural insta-
bility, and orofacial self-injury with gasping move-
ments. Past medical history included febrile convul-
sions, obstructive sleep apnea, and epilepsy. Family 
history revealed no psychiatric or neurological dis-
orders. 

The Structured Clinical Interview for DSM-5 
Disorders (SCID) was administered as a screening 
tool. It indicated symptoms consistent with Major 
Depressive Disorder, Generalized Anxiety 
Disorder, Obsessive-Compulsive Disorder, and 
Adult Attention-Deficit/Hyperactivity Disorder. 
However, based on clinical evaluation, only depres-
sion and obsessive-compulsive symptoms were con-
sidered diagnostically relevant. Wechsler Adult 
Intelligence Scale (WAIS) indicated borderline 
intellectual functioning (Full-Scale Intelligence 
Quotient [FS-IQ]=77). The Addenbrooke’s 
Cognitive Examination–Revised (ACE-R) yielded 
a total score of 82/100, with impairment most pro-
nounced in memory and fluency. On the Yale-
Brown Obsessive-Compulsive Scale (Y-BOCS), 
the patient scored 26/40, falling within the severe 
symptom range. 

Laboratory and Genetic Results 

Laboratory findings revealed elevated serum crea-
tine kinase (CK: 2360 U/L), myoglobin (450.9 
ng/mL), and aspartate aminotransferase (AST: 63 
U/L). Other basic biochemical parameters and 
complete blood count were within normal limits. 
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Ceruloplasmin levels and 24-hour urinary copper 
excretion were normal, thereby excluding Wilson’s 
disease. Brain MRI demonstrated caudate nucleus 
and putaminal atrophy, while EEG findings were 
unremarkable. EMG revealed reduced sensory 
nerve action potential amplitude in the right ulnar 
nerve, with no additional abnormalities. Peripheral 
blood smear revealed 3–4% acanthocytes. Genetic 
testing identified two heterozygous, likely 
pathogenic variants in the VPS13A gene: 
c.1795_1796del (p.Asn599Ter) in exon 19 and 
c.4313_4317del (p.Thr1438LysfsTer21) in exon 37. 

Treatment and Follow-up 

During hospitalization, clomipramine was titrated 
to 150 mg/day to target depressive and obsessive-
compulsive symptoms, and quetiapine 75 mg/day 
was initiated to address sleep disturbances. The 
patient had previously failed to respond adequately 
to multiple SSRI trials; therefore, clomipramine 
was selected for its anti-obsessional efficacy and 
prior partial benefit. 

Quetiapine was preferred due to its favorable tole-
rability in the presence of marked movement disor-
der and was gradually titrated to 400 mg/day to 
manage agitation and sleep disturbance. 
Lamotrigine, which had previously shown benefit, 
was reintroduced to help with persistent depressive 
symptoms and titrated to 100 mg/day. Over the 
course of admission, vocal tics, involuntary move-
ments decreased, accompanied by moderate 
improvement in obsessive thoughts (Y-BOCS score 
reduced from 26 to 19). Suicidal ideation resolved, 
and no seizures were observed. 

Outpatient follow-up over a three-year period 
included regular psychiatric and neurological mo-
nitoring. His final treatment regimen consisted of 
clomipramine 150 mg/day, lamotrigine 200 mg/day, 
diazepam 15 mg/day, quetiapine 400 mg/day, and 
tetrabenazine 25 mg/day. At follow-up, feeding dif-
ficulties improved, vocal tics and involuntary move-
ments decreased, and depressive symptoms showed 
remission. Suicidal ideation did not recur. 
Implementation of a dental guard effectively pre-
vented lip biting, and the patient and his family 
were referred to social services for future planning, 

given the progressive nature of the disease. He con-
tinues to be followed jointly in psychiatry and neu-
rology clinics. 

DISCUSSION 

Neuroacanthocytosis refers to a group of rare neu-
rodegenerative disorders characterized by orofaci-
olingual dyskinesia, seizures, psychiatric manifesta-
tions, additional movement abnormalities, and the 
presence of deformed erythrocytes known as acan-
thocytes in peripheral blood. Although symptom 
onset most commonly occurs in the third decade of 
life, cases have been reported across a wide age 
range, and the disorder is associated with reduced 
life expectancy (4). In our patient, symptoms began 
at the age of 26. 

The two major NA syndromes are autosomal reces-
sive chorea-acanthocytosis and the X-linked 
McLeod syndrome (5). Although they share many 
clinical features, the hallmark of ChAc is the dis-
tinctive feeding dystonia, considered pathog-
nomonic, in which the tongue expels food from the 
mouth upon contact, often accompanied by pro-
found weight loss. Additional features include oro-
facial dystonia and chorea, manifesting as grimac-
ing, involuntary vocalizations, dysarthria, and 
tongue–lip biting (6). Consistent with these reports, 
our patient presented with feeding difficulties, food 
expulsion, significant weight loss, dependence on a 
liquid diet, involuntary vocalizations, oral self-
mutilation, and dysarthric speech. 

The percentage of acanthocytes in peripheral 
blood varies from 5–50% and does not correlate 
with disease severity (2). Since acanthocytes may 
only be detectable in later stages, their absence 
does not exclude the diagnosis. Repeated smears or 
saline-diluted wet preparations, as proposed by 
Feinberg et al. in 1991, may increase diagnostic 
yield (7,8). Serum CK levels, often moderately or 
markedly elevated, appear more reliable for diag-
nostic support. Approximately half of the patients 
also present with elevated liver enzymes (1). In our 
case, 3–4% acanthocytes were observed, but saline-
diluted smears could not be performed due to la-
boratory limitations. Laboratory findings demon-
strated markedly elevated CK with mildly elevated 
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AST, consistent with the diagnosis. 

Seizures occur in about one-third of patients and 
may be the initial manifestation. Although system-
atic studies of seizure semiology are ongoing, most 
patients appear to meet the criteria for familial 
temporal lobe epilepsy (6). Peripheral sensorimo-
tor neuropathy, often accompanied by the absence 
of deep tendon reflexes, is a frequent finding and 
can resemble motor neuron disease in its presenta-
tion (9). Our patient had a history of seizures, 
absent deep tendon reflexes, vibration sense loss, 
and reduced sensory nerve action potential ampli-
tude in the right ulnar nerve on EMG. 

Neuroimaging studies in ChAc commonly demon-
strate caudate atrophy, similar to Huntington’s dis-
ease. Putaminal atrophy, globus pallidus and stri-
atal iron accumulation, and cerebellar atrophy may 
also occur (10,11). Metabolic studies have shown 
reduced metabolism in the caudate nucleus and 
putamen (12). Consistent with this, our patient’s 
MRI revealed bilateral caudate and putaminal 
atrophy. 

Chorea-acanthocytosis is inherited in an autosomal 
recessive manner. The VPS13A gene on chromo-
some 9q21 encodes the protein “chorein” (13). 
Recent studies have demonstrated that chorein 
expression is reduced in erythrocyte membranes 
and other tissues in patients with ChAc, represent-
ing an important diagnostic marker (12). In our 
patient, heterozygous pathogenic variants in exons 
19 and 37 of the VPS13A gene were identified. 

NA syndromes frequently present with executive 
dysfunction, obsessive-compulsive disorder, 
depression, and, less commonly, psychosis. These 
psychiatric manifestations may precede the onset 
of overt motor and cognitive decline (13). In ChAc, 
compulsive behaviors involving control, cleaning, 
symmetry, binge eating, and hoarding have been 
reported (3,13,14). Furthermore, characteristic 
self-injurious behaviors, such as tongue and lip bit-
ing, have also been interpreted as potentially relat-
ed to OCD symptomatology (15). Given the central 
role of the caudate nucleus in the neurobiology of 
OCD, it is plausible that patients with ChAc, who 
typically develop caudate atrophy, manifest comor-

bid OCD (16,17). Our patient exhibited prominent 
OCD features, including hoarding, control-related 
obsessions, behavioral disturbances, anger dysregu-
lation, and suicidal ideation. On SCID evaluation, 
he met criteria for MDD, GAD, OCD, and Adult 
ADHD, while WAIS testing indicated borderline 
intellectual functioning. 

NA syndromes and their psychiatric comorbidities 
severely impair the quality of life of both patients 
and their families. Given their slowly progressive 
course, early recognition of psychiatric symptoms 
and appropriate management are essential for 
improving outcomes and quality of life. In our case, 
longstanding distress and diagnostic uncertainty 
contributed to the exacerbation of depressive 
symptoms and suicidality. Following diagnostic 
clarification and adjustment of treatment, notable 
improvements were observed in sleep, feeding dif-
ficulties, involuntary vocalizations, and obsessive 
symptoms, with complete resolution of suicidal 
ideation. In addition, consistent with previous re-
commendations (18), sustained multidisciplinary 
follow-up including physiotherapy, speech and 
occupational rehabilitation, and psychological sup-
port is strongly advised to optimize long-term out-
comes and quality of life. 

In conclusion, when evaluating psychiatric condi-
tions with adult-onset movement disorders, clini-
cians should carefully investigate organic etiologies 
before assigning a primary psychiatric diagnosis. 
Educating patients and families regarding potential 
psychiatric symptoms, and encouraging treating 
physicians to consider psychiatric consultation 
when necessary, represent important steps toward 
comprehensive care. 

Informed Consent: Written informed consent was 
obtained from the patient and his family for publi-
cation of this case report. 
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A case of chorea-acanthocytosis with suicidal ideation 
and obsessive-compulsive disorder
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INTRODUCTION  

Delusional Procreation Syndrome (DPS) encom-
passes delusions pertaining to one or several possi-
ble stages of reproduction, such as the “delusion of 
having a spouse,” “delusion of pregnancy (DoP),” 
“delusion of giving birth,” and “delusion of being a 
parent (motherhood/fatherhood)” (Figure 1) (1). 
Although delusions involving various reproductive 
stages had been described earlier, it was 
Manjunatha et al. in (2010) who first unified them 
under a single framework and defined the syn-
drome as DPS. Later, they expanded the scope of 
the syndrome by including the delusion of surro-
gate polygamy (2). Among the delusions within 
DPS, the most frequently reported is DoP (3). 
While DoP is more common in women, it can also 
occur in men. However, an important clinical con-
sideration is to distinguish DoP from pseudocyesis 
and Couvade syndrome (4). 

In the Diagnostic and Statistical and Manuel of 
Mental Disorders, Fifth Edition (DSM-5), pseudo-
cyesis is classified under Somatic Symptom and 
Related Disorders, under the subcategory “Other 

Specified Somatic Symptom and Related 
Disorder” and is defined as the false belief of being 
pregnant despite the presence of objective signs 
and reported symptoms of pregnancy (5). Couvade 
syndrome, on the other hand, refers to men whose 
partners are pregnant experiencing some pregnan-
cy-related symptoms, such as changes in appetite, 
weight gain, and nausea (6).  

To the best of the authors’ knowledge, no previous-
ly reported case has exhibited five distinct delu-
sions associated with DPS simultaneously. In this 
case report, we present a chronic schizophrenia 
patient who had long been deprived of treatment 
and demonstrated the clinical features of DPS. We 
believe that the coexistence of delusions of preg-
nancy with quadruplets, childbirth, and mother-
hood, together with delusions of stillbirth and mis-
carriage, which have not been previously discussed 
within the framework of DPS, will contribute to the 
existing literature on the syndrome. 

This case presentation describes a female patient 
diagnosed with schizophrenia who had been 
untreated for a long time and simultaneously exhi-
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SUMMARY  

Delusional Procreation Syndrome (DPS) encompasses delusions involving various stages of reproduction, including 
pregnancy, childbirth, and parenthood. Although the delusion of pregnancy (DoP) is the most commonly reported phe-
nomenon, simultaneous delusions spanning multiple reproductive stages are rare. We describe a 39-year-old woman 
with chronic schizophrenia who presented with concurrent delusions of quadruplet pregnancy, miscarriage, stillbirth, 
childbirth, and motherhood. This case highlights the broad clinical spectrum of DPS and underscores the importance 
of distinguishing DoP from related conditions such as pseudocyesis and Couvade syndrome. It further illustrates the 
role of psychosocial adversity in shaping delusional themes. 
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bited delusions of pregnancy with quadruplets, mis-
carriage, stillbirth, giving birth, and motherhood. 
This case is considered to contribute to the litera-
ture on DPS, as it encompasses four distinct delu-
sional themes within DPS and uniquely includes 
the delusions of  pregnancy with quadruplet, mis-
carriage, and stillbirth, which have not been previ-
ously reported together. 

CASE REPORT 

F.H., a 39-year-old widowed female patient, who 
had completed primary school and was unem-
ployed at the time of admission. She resided alone 
in a container settlement after the 2023 Türkiye 
earthquakes and had limited social support. 
Although she had three children, she had not been 
in contact with them for about 3–4 years. The 
patient initially presented to an external obstetrics 
and gynecology outpatient clinic to learn about the 
fate of the children she believed she had given birth 
to. Upon evaluation, it was determined that she 
had no pregnancy follow-up records and no objec-
tive medical evidence of pregnancy within the 
reported time frame. When it became clear that 
she had not given birth, she was referred to the psy-
chiatry outpatient clinic and subsequently trans-
ferred to our hospital for inpatient care. 

From her sister’s account, it was learned that the 
patient had divorced one year earlier and had three 
children aged 23, 20, and 17, with whom she was 
socially disconnected due to her illness. The chil-
dren reportedly did not wish to maintain contact 
with her. Her first psychiatric admission had been 
approximately seven years earlier, presenting with 
paranoid, referential, and grandiose delusions. She 
was hospitalized for 17 days but discontinued fol-
low-up or treatment thereafter. Her delusional 
symptoms persisted for seven years, with no insight 
into her illness. A nephew was also under psychi-
atric follow-up with a diagnosis of psychotic disor-
der. 

At her initial psychiatric examination, the patient 
appeared to be of her stated age, had adequate self-
care, was alert, and fully oriented to person, place, 
and time. She was cooperative, with a slightly ele-
vated affect. Abstract thinking was intact, but judg-

ment was partially impaired. She reported no per-
ceptual disturbances. Her delusions included refer-
ential beliefs (“They keep calling me from the tele-
vision and giving me important messages from the 
government”), grandiose delusions (believing she 
could move objects with her mind and that she was 
superior to others), and persecutory delusions 
(believing that neighbors were photographing her 
and that people at the hospital where she believed 
she had given birth wanted to harm her babies). 

During her psychiatric history, she stated that she 
had become pregnant after a relationship with a 
married man from the container settlement. She 
reported recognizing her pregnancy in the first 
week through symptoms such as sensitivity to 
odors, nausea, and abdominal pain, and that her 
initial blood test at a local primary care center was 
negative because it was too early. In the second 
month, she went to an obstetrics and gynecology 
clinic, where a blood test and ultrasound were per-
formed. She insisted that she had seen four fetuses 
on the ultrasound, claiming, “The doctor told me it 
was just intestinal gas to surprise me, but as a mot-
her, I immediately understood I had four babies.” 

When she shared the news of her pregnancy with 
the man she considered the father, she reported 
that she learned he did not want children. She 
claimed that in the third month she miscarried one 
baby. She further alleged that during subsequent 
hospital visits, doctors withheld the existence of her 
triplets from her as part of a plan. In the eighth 
month, she presented to the emergency depart-

Figure 1. 
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ment with abdominal pain and bleeding. She 
reported that labor began in the emergency room 
toilet, where she gave birth alone: the first baby, 
followed by brief fainting, then the second baby. 
She stated she cut the umbilical cords herself, iden-
tified one infant was male and the other female, 
and expressed joy. According to her, a nurse then 
took the babies away, promising to transfer them 
and that she could follow later. At home, she 
claimed to have delivered the third baby alone, 
describing it as stillborn. A few days later, when she 
returned to the hospital to retrieve her babies, she 
believed the staff had been replaced to conceal 
them from her. 

Upon referral to the gynecology clinic, it was con-
firmed that she had no elevated beta-hCG levels or 
any clinical signs of pregnancy in her medical histo-
ry. She was then referred to psychiatry and admit-
ted to our inpatient unit with family involvement. 

During hospitalization, routine laboratory investi-
gations were performed to rule out organic causes. 
hematological parameters (hemoglobin, white cell 
count, platelets), biochemical assays (liver and 
renal function tests, electrolytes, thyroid profile), 
and hormonal assays (prolactin, FSH, LH, estradi-
ol, TSH) were all within normal reference ranges. 
A non-contrast brain MRI revealed no structural 
or ischemic abnormalities. Psychometric assess-
ments showed a  Positive and Negative Syndrome 
scale (PANSS) score of 98 and a Clinical Global 
Impression (CGI) score of 6. Medical records indi-
cated prior irregular psychiatric consultations for 
schizophrenia without consistent treatment. 

Her treatment was initiated with risperidone, titrat-
ed up to 6 mg/day. After four weeks, no clinical 
improvement was observed, PANSS(88) and 
CGI(5) scores showed no significant change, and 
hyperprolactinemia (>200 ng/mL) was detected. 
Risperidone was cross-tapered to aripiprazole at a 
dosage of 10 mg/day. After four weeks with no 
improvement, clozapine was introduced, titrated to 
400 mg/day. Partial benefit was observed: she was 
able to question some of her delusional beliefs but 
remained convinced of giving birth and continued 
planning to find her supposed children. 
Considering treatment-resistant psychosis, electro-

convulsive therapy (ECT) was initiated under anes-
thesia, with 12 sessions administered. 

After approximately 12 weeks of treatment, the 
patient showed enriched thought content, 
improved social participation, reduced negative 
symptoms, and subthreshold persistence of positive 
symptoms. Although she did not spontaneously 
mention her delusional content, she occasionally 
expressed doubt about their validity. Psychometric 
assessments showed improvement, with the PANSS 
score decreasing to 58 and the CGI score to 4. The 
patient was discharged with partial remission to 
outpatient follow-up. At her second- and fourth-
week post-discharge visits, she was reported to be 
adherent to treatment, receiving family support, 
not engaging in delusion-driven behaviors, and 
demonstrating partial insight. 

Written informed consent was obtained from the 
patient for publication of this case report. 

DISCUSSION 

In psychiatry, many delusional syndromes have 
been described to date. Some examples include 
Cotard syndrome, Capgras syndrome, Othello syn-
drome, Fregoli syndrome, and Couvade syndrome. 
Manjunatha et al. added a new entity to this list by 
defining the cluster of delusions that can involve 
one or more stages of reproduction as Delusional 
Procreation Syndrome (DPS) (1). 

DPS can be associated with various psychiatric or 
neurological disorders such as schizophrenia, 
schizoaffective disorder, delusional disorder, 
epilepsy, dementia, and organic brain syndromes 
(1). In a citation analysis of published cases related 
to Delusional Procreation Syndrome (DPS), both 
male and female patients were reported; however, 
the majority were female. Among patients with 
DPS, delusion of pregnancy was identified as the 
most frequently reported delusional theme 
(87.6%). The most common psychiatric diagnosis 
associated with DPS was schizophrenia (42%), fol-
lowed by bipolar disorder (13%). A key distinction 
must be drawn between DoP and pseudocyesis, the 
main difference being that physical pregnancy 
symptoms are present in pseudocyesis (7). This 
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case also involved a female patient with a diagnosis 
of schizophrenia. 

It has been reported that psychosocial factors play 
an important role in the development of DoP in 
schizophrenia. Pregnancy has been described as an 
experience that reduces feelings of loneliness and 
helplessness by allowing the mother to form a bond 
with the fetüs (4). Shankar considered the forma-
tion of delusional beliefs as an adaptive mechanism 
reflecting an individual’s conflicts and life experi-
ences. Loss of a valued object, profound loneliness, 
and the loss of a real or imagined relationship are 
thought to trigger DoP as a compensatory mecha-
nism (8). Similar psychosocial factors were clearly 
evident in this case. Being widowed and estranged 
from her children, the patient lived alone. The 
post-earthquake container settlement environment 
with limited social support may have increased her 
feelings of loneliness and helplessness, thus con-
tributing to the emergence of delusions themed 
around pregnancy and motherhood. Therefore, the 
patient’s delusional experience appears consistent 
with psychosocial explanations reported in the lit-
erature. 

In previously reported DPS cases, one or more 
stages of reproduction were often present together. 
A 2013 study described six cases of DPS, including 
delusions of fatherhood, childbirth (labor and 
delivery), having a spouse and motherhood, moth-
erhood alone, and having a spouse alone (9). 
Similarly, the first study that introduced DPS 
included three cases: delusions of having a spouse 
and fatherhood, having a spouse and motherhood, 
and having a spouse, motherhood, and childbirth 
(1). DPS may also include delusions of multiple 
pregnancies. For instance, a 2014 case report 
described a postmenopausal woman with a delu-
sion of giving birth to twins (10). In a case series 
published in 2024, a female patient with 
schizophrenia presenting with a delusion of 
quadruplet pregnancy was reported (11). In this 
case, delusions of stillbirth and miscarriage, which 
have not been previously discussed within the 
framework of Delusional Procreation Syndrome 
(DPS), coexisted with delusions of pregnancy with 
quadruplets, childbirth, and motherhood, repre-
senting a unique clinical constellation. 

In female patients receiving antipsychotic treat-
ment, elevated prolactin levels may be observed. 
Hyperprolactinemia can lead to symptoms such as 
amenorrhea and galactorrhea, which are also seen 
during pregnancy. DoP may occur in the context of 
antipsychotic use or other conditions that cause 
hyperprolactinemia, such as prolactinoma. In such 
cases, discontinuation of the offending antipsychot-
ic has been reported to result in resolution of the 
delusional beliefs (11). 

In the management of DoP, prolactin-sparing 
antipsychotics such as aripiprazole may be pre-
ferred. ECT has been reported to produce only 
limited and temporary improvement in such cases 
(12). In addition to pharmacotherapy, non-phar-
macological interventions such as psychoeducation, 
cognitive, and supportive psychotherapy may posi-
tively influence treatment outcomes by enhancing 
insight, strengthening coping abilities, and impro-
ving overall functioning (11). 

This case, the patient simultaneously exhibited 
delusions of pregnancy with quadruplets, miscar-
riage, stillbirth, childbirth (labor and delivery), and 
motherhood. By encompassing these multiple 
aspects of reproduction, this case contributes to the 
literature on DPS as an example of the syndrome’s 
broader spectrum. 
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INTRODUCTION  

Schizophrenia is a serious mental disorder marked 
by psychosis and significant disability (1). Genetic 
and environmental aspects (2)  and immune 
responses (3) are believed to play a significant role 
in the development of schizophrenia. (3) 

Vasculitis encompasses a diverse group of disor-
ders characterized by inflammation of blood vessel 
walls. As the index case had a pediatric onset, it is 
important to note that epidemiological data on 
childhood vasculitis remains limited and insuffi-
ciently defined (4). Immunoglobulin A vasculitis 
(IgAV) formerly Henoch Schönlein Purpura 
(HSP) is an IgA-mediated autoimmune vasculitis 
that impacts multiple organs (5).  

Increasing evidence of immune involvement in 
schizophrenia has prompted research on its links to 

autoimmune diseases and infections (6,7). 
Evidence from cerebrospinal fluid analyses indi-
cates an association between blood-brain barrier 
(BBB) impairment and psychosis (8). Circulating 
autoantibodies are enabled to penetrate the da-
maged BBB and influence the central nervous sys-
tem (7). The immune system's broader role in 
antipsychotic treatment response is key research. 
Medications like clozapine (for treatment-resistant 
schizophrenia) are linked to lower serum 
immunoglobulin levels (6). The dysregulation of 
immune-related genes plays a significant role in 
schizophrenia (9,10).   

Although studies link autoimmune diseases like 
vasculitis to schizophrenia (11–13), the potential 
correlation with IgAV has not been specifically 
examined. Our study aims to explore this possible 
relationship.  
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SUMMARY  

This case report describes a 41-year-old woman with a history of childhood immunoglobulin A vasculitis and adult-
onset schizophrenia, to the best of our knowledge, representing the first clinical observation suggesting a potential 
link between these conditions. Although current serological evaluations showed no active vasculitis, the case highlights 
a possible association, in line with research indicating an increased risk of schizophrenia in individuals with autoim-
mune disorders, including vasculitis. Mechanistically, immunoglobulin A vasculitis could hypothetically influence neu-
roimmune processes through transient effects on the blood-brain barrier or microvascular function, potentially con-
tributing to pathways relevant to psychosis. Certain antipsychotic treatments are also known to interact with immune 
responses, supporting the rationale for further investigation. While causality cannot be inferred from a single case, this 
report underscores the importance of exploring immunoglobulin A vasculitis as a factor in schizophrenia pathogenesis 
and encourages longitudinal and mechanistic studies to better understand the potential neuroimmune mechanisms 
involved. 
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CASE REPORT 

We present a case of a 41-year-old single woman 
with a high school education, no employment histo-
ry, and a diagnosis of schizophrenia. She lives with 
her family and has been under regular psychiatric 
follow-up. Premorbid irritability and poor social 
adjustment were noted.  Her first psychotic symp-
toms appeared at age 16, including persecutory and 
referential delusions, social withdrawal, and self-
neglect, which persisted for two years. She has no 
history of hospitalization, suicide attempts, or sub-
stance use, and no family history of psychiatric ill-
ness. 

The patient meets the diagnostic criteria for 
schizophrenia according to the DSM-5 (Diagnostic 
and Statistical Manual of Mental Disorders, 5th 
edition). Current Positive and Negative Syndrome 
Scale positive, negative, and total scores were 9, 16, 
and 52, respectively. Global Assessment Scale 
score was 60. She maintains basic self-care, shows 
restricted affect with euthymic mood, and has goal-
directed thoughts. While some referential ideation 
persists, no active delusions or hallucinations were 
noted. Insight is partial. She continues to live with 
family support. She was initially treated with 
risperidone but experienced partial symptom con-
trol and poor adherence to adjunctive treatments. 
Olanzapine was discontinued due to side effects. A 
combination of risperidone 8 mg/day and quetia-
pine XR 150 mg/day has since provided clinical sta-
bility. Despite occasional subthreshold symptom 
increases, the patient has not experienced a signifi-
cant relapse or required hospitalization since the 
initial psychotic episode. 

The patient has a significant medical history, 
including a diagnosis of HSP at age 7, which was 
found incidentally after purpuric lesions appeared 
on her hips. She was admitted for three weeks of 
inpatient care, resulting in full remission. Since 
then, there have been no recurrences of similar 
symptoms, and no other major illnesses have been 
reported during her childhood. About two years 
ago, she was diagnosed with Hashimoto’s thyroidi-
tis and is currently under regular follow-up and 

treatment with levothyroxine.  

 Physical examination revealed a BMI of 38.1 kg/m² 
(Class II obesity). Orientation and cooperation 
were intact. Vital signs were normal, and systemic 
examinations of cardiovascular, respiratory, 
abdominal, and dermatological systems were unre-
markable. 

The neurological exam showed intact cranial nerve 
functions. Muscle strength was normal in all 
extremities, with no focal neurological issues 
found. Sensory testing also showed normal results. 
Deep tendon reflexes were normal and symmetri-
cal. Cerebellar assessments, specifically the finger-
to-nose and heel-to-shin tests, were conducted and 
yielded no abnormalities in performance. Gait 
appeared normal. 

Initial neuroimaging (cranial MRI and cervical-cra-
nial angiography, 2017) showed no evidence of 
parenchymal, atrophic, or vascular pathology. 
Routine laboratory tests, including complete blood 
count, fasting blood glucose, lipid profile, elec-
trolytes, renal and liver function tests, were within 
normal limits.  

Although the patient currently reports no symp-
toms suggestive of vasculitis, a vasculitis panel was 
conducted to investigate potential autoimmune or 
inflammatory conditions. The results were negative 
(Table 1). Comprehensive serologic testing showed 
no evidence of vasculitis, with negative anti-neu-
trophil cytoplasmic antibodies (ANCA), including 
both myeloperoxidase (MPO) and proteinase 3 
(PR3) subtypes, effectively ruling out ANCA-asso-
ciated vasculitides such as granulomatosis with 
polyangiitis and microscopic polyangiitis. Negative 
antinuclear antibody (ANA) and anti-double-
stranded DNA (anti-dsDNA) results argue against 
systemic lupus erythematosus (SLE)-related vas-
culitis. Complement levels revealed normal C3 and 
low-normal C4, indicating no significant comple-
ment consumption suggestive of immune complex-
mediated vasculitis. The erythrocyte sedimentation 
rate (ESR) was within normal limits, and although 
D-dimer was mildly elevated, this finding is non-
specific in the absence of supporting clinical fea-
tures. Finally, a comprehensive antiphospholipid 
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antibody panel was negative, providing no evidence 
for antiphospholipid syndrome (APS) as a poten-
tial vasculitis mimic. 

DISCUSSION 

This study aimed to explore the underlying mecha-
nisms of schizophrenia, offering new insights that 
may enhance our understanding of this complex 
disorder. Growing evidence suggests that immune 
dysregulation, particularly in autoimmune condi-
tions, may play a role in schizophrenia’s pathogen-
esis. This case report adds to the growing body of 
observations suggesting a possible association 
between schizophrenia and immune system dys-
function, particularly in the context of autoimmune 
vasculitis such as IgAV. 

A Danish population study (N=7,704) of 
schizophrenia cases diagnosed between 1981-1998 
revealed a 45% increased risk of schizophrenia 
among individuals with any autoimmune disorder, 
suggesting broader autoimmune associations (11). 
Another study from the National Health Insurance 
Research Database included a total of 118,921 par-
ticipants (10,811 schizophrenia; 108,110 control) 
shows that there is a significant positive association 
between hypersensitivity vasculitis and schizophre-
nia with an ODD ratio of five (12). A follow-up 
study using the same database of 64,817 patients 
with autoimmune diseases and an equal number of 
age-matched controls investigated the association 
between autoimmune diseases and the develop-
ment of schizophrenia. Over a maximum follow-up 

period of 10 years, autoimmune vasculitis (pol-
yarteritis nodosa, hypersensitivity angiitis, 
Wegener's granulomatosis, giant cell arteritis, 
thromboangiitis obliterans, Takayasu's disease, 
acute febrile mucocutaneous lymph node syn-
drome, Behçet's syndrome) was linked to a signifi-
cantly elevated risk of schizophrenia development 
in individuals with autoimmune diseases in the 
study (13).  

Several recent case reports illustrate the clinical 
intersection of psychosis and autoimmune vasculi-
tis. Gasparinho et al. reported a 42-year-old man 
with no prior psychiatric history who presented 
with a first manic episode with psychotic symptoms; 
subsequent work-up revealed ANCA-negative 
granulomatosis with polyangiitis (GPA) with cen-
tral nervous system involvement. 
Immunosuppressive therapy achieved complete 
remission of psychiatric symptoms within one year. 
(14). Another report by Castle et al. detailed a 29-
year-old male with schizophrenia who was ulti-
mately diagnosed with c-ANCA-positive GPA ini-
tially presenting at the petrous apex (15), and 
Latvala et al. reported giant cell arteritis presenting 
with manic-psychotic symptoms (16), highlighting 
the diagnostic challenges and potential delays in 
autoimmune detection in psychiatric patients. 

While aforementioned autoimmune diseases are 
associated with an increased risk of schizophrenia, 
the timing of immune events appears to be crucial. 
Compelling evidence shows a longitudinal dose-
response association between childhood IL-6 levels 
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