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INVITED EDITORIAL

Sleep as a psychiatric vital sign, not just a symptom

Umit Haluk Yesilkaya'=", Clifford B. Saper'?

'Beth Israel Deaconess Medical Center, Harvard Medical School, Department of Neurology, Boston, USA

2Harvard Medical School, Division of Sleep Medicine, Boston, USA

3|stanbul Nisantasi University Faculty of Medicine, Department of Psychiatry, Istanbul, Turkiye

Every clinician who treats psychiatric illness knows
that patients sleep badly. The usual assumption is
that poor sleep is a consequence of the illness and
will improve once the depression, mania, or psychosis
is treated. Over the past three decades, work on the
brain circuits that generate sleep, together with large
clinical studies, has overturned that assumption (1).
Disturbed sleep is not simply a by-product of
psychiatric illness; it is often part of its cause and,
unlike much of what we assess in psychiatry, it can be
measured. We argue here that sleep deserves to be
treated as a vital sign, recorded and acted upon as
routinely as blood pressure.

HOW DOES THE BRAIN SWITCH BETWEEN
SLEEP AND WAKING?

To see why sleep can serve as a vital sign, it helps to
understand how the brain produces it. Sleep and
wakefulness are not simply the brain slowing down
and speeding up; they are two stable states, each
actively generated, with rapid transitions between
them (1, 2). On one side are the monoaminergic
arousal cell groups that keep us awake: the
noradrenergic locus coeruleus, the serotonergic
raphe nuclei,and the histaminergic tuberomammillary
nucleus. On the other are sleep-promoting neurons
of the ventrolateral preoptic nucleus (VLPO) of the
hypothalamus, which release the inhibitory
transmitters y-aminobutyric acid (GABA) and galanin.
Each side inhibits the other, so the circuit behaves like
an electrical flip-flop switch. It settles firmly into

waking or sleep and resists the drowsy middle ground
(2). Orexin (also called hypocretin) neurons in the
lateral hypothalamus act on the waking side of the
switch and hold it steady; when they are lost, as in
narcolepsy, the switch becomes unstable, and
patients fall abruptly between states (3). That VLPO
neurons are genuinely sleep-active was demonstrated
directly when they were found to fire in step with
sleep (4). Two points matter for psychiatry. First, this
circuit produces outputs that can be counted: how
quickly a patient falls asleep, how consolidated the
night is, how the sleep stages are arranged, and when
they occur. Second, the waking side of the switch is
built from the very monoamine systems that
psychiatry implicates in mood and anxiety and targets
with its drugs. Thus, disturbances of sleep and mood
are, in part, two views of the same circuitry.

IS THE SLEEP PROBLEM IN PSYCHIATRY
ONLY INSOMNIA?

When psychiatrists speak of sleep, they usually mean
insomnia. But insomnia is only the most visible part of
a larger disturbance. When sleep is recorded
overnight, patients across a range of psychiatric
diagnoses show changes in its architecture, with
reduced continuity and efficiency and shifts in the
amount and timing of slow-wave and rapid-eye-
movement (REM) sleep; few disorders leave sleep
entirely normal (5). In major depression, the oldest
and best-established findings are that REM sleep
begins too early in the night and becomes too
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(a) wakefulness (b) Sleep
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Reciprocal inhibition between sleep- and wake-promoting groups produces two self-stabilizing states; orexin neurons
reinforce waking and guard the switch against untimely transitions. Original schematic; model after Saper and colleagues.

Figure 1. The sleep-wake flip-flop switch. Sleep-promoting neurons of the ventrolateral preoptic nucleus (VLPO) and the
wake-promoting monoaminergic arousal system (locus coeruleus, raphe nuclei, tuberomammillary nucleus) inhibit each other,
generating two self-stabilizing states; orexin neurons reinforce the arousal side and hold the switch steady. In wakefulness (a),
the arousal groups are active and the sleep-promoting group is suppressed; in sleep (b), the balance reverses.

GABA: y-aminobutyric acid; His: Histamine; LC: Locus coeruleus; NA: Noradrenaline; 5-HT: Serotonin; TMN: Tuberomammillary nucleus; VLPO:

Ventrolateral preoptic nucleus. Original schematic; model adapted from Saper et al. (1, 3).

intense, while deep slow-wave sleep is reduced (6).
These are not complaints; they are measurable
features of the night.

The disturbance reaches down to the fine structure
of sleep as well. Sleep spindles, the brief bursts of
oscillation generated by the thalamus during non-REM
sleep, are strikingly reduced in schizophrenia, both in
patients who have never taken medication and in
those who have, and, to a lesser degree, in their
unaffected relatives (7). The magnitude of the spindle
deficit tracks how poorly patients consolidate
memories overnight, making spindles both a
candidate biomarker and a potential treatment target
(8). Schizophrenia also disturbs the timing of sleep,
producing a misalignment of the sleep-wake cycle
that persists even when medication and daytime
inactivity are taken into account (9). Sleep pathology
in psychiatry is therefore both coarse- and
fine-grained, and it carries information that a single
question about difficulty sleeping cannot capture.

DOES POOR SLEEP COME BEFORE THE
ILLNESS?

If disturbed sleep were only a symptom, it would
arrive with the illness and leave with it. Often, it does
neither. Sleep disturbance cuts across diagnostic

boundaries, recurring in mood, anxiety, psychotic,
and substance use disorders and sharing mechanisms
with them, which has led to its description as a
transdiagnostic process rather than a symptom of any
one disease (10). Its timing is more telling still. In
long-term studies, insomnia roughly doubles the
chance that a person will later experience a first
episode of depression (11), and it also forecasts the
later appearance of anxiety, psychosis, and substance
use disorders (12). In many patients, the sleep
problem appears before the rest of the illness and
lingers between episodes, behaving less like a
passenger and more like an early, and often
modifiable, part of the disorder (13).

DOES SLEEP CAUSE THE TROUBLE,
OR ONLY REFLECT IT?

Prediction is not proof of cause, and sleep and mood
plainly influence each other. Two lines of evidence,
however, point to sleep as a genuine contributor. The
first comes from genetics. Mendelian-randomization
studies use inherited variants as natural experiments
that approximate the random assignment of a trial
and reduce the influence of confounding and reverse
causation; these analyses suggest that insomnia
contributes to depression and related conditions, and
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not merely the reverse (14). The second comes from
treatment. In the largest trial of its kind, improving
sleep in people with insomnia reduced paranoia and
hallucinations, and the analysis showed that the
benefit was mediated by the improvement in sleep
itself (15). Adding treatment for insomnia to the
treatment of depression also improves depressive
symptoms beyond treating mood alone (16). In the
same vein, poor sleep is associated with the
occurrence and severity of delusions and
hallucinations and often precedes relapse in psychosis
(17). Even a single sleepless night weakens the control
that the prefrontal cortex normally exerts over the
amygdala, demonstrating in the laboratory how lost
sleep can unsettle emotional regulation (18).

WHAT SHOULD THE CLINICIAN DO?

The practical message is simple. Sleep should be
asked about and documented at every psychiatric
visit (its duration, continuity, timing, and the patient’s
natural rhythm) as routinely as we record blood
pressure. A sleep diary and a brief questionnaire such
as the Insomnia Severity Index take little time and
provide a number that can be followed over weeks
(19); actigraphy and, increasingly, validated wearable
devices bring objective measurement within reach.
When sleep is abnormal, it should be treated in its
own right rather than set aside until the main
diagnosis improves. Cognitive behavioral therapy for
insomnia is now recommended as first-line treatment
for chronic insomnia (20). Attention to circadian
timing, through scheduled light exposure and a
regular sleep-wake pattern, addresses the clock;
when medication is needed, drugs aimed at the
arousal system, such as dual orexin-receptor
antagonists, may suit the problem better than general
sedation (21). Because sleep and psychiatric illness
feed one another, improvement in either tends to
help the other.

WHY DOES THIS MATTER BEYOND
PSYCHIATRY?

There is a final reason to take sleep seriously. Sleep
does more than rest the mind; during deep non-REM
sleep, the brain clears metabolic waste more efficiently
than during wakefulness (22). This finding links
chronic sleep loss to neurodegenerative and other
medical diseases and reminds us that broken sleep is
seldom harmless in any illness. Clinicians already ask
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their patients whether they sleep. What is usually
missing is the habit of measuring the answer,
attending to its detail, and acting on it. To treat sleep
as a vital sign (something to be measured, followed,
and corrected rather than noted and excused) would
be a small change in practice with potentially large
returns. Making it real will require simple measurement
standards, a place for sleep in the medical record, and
trials that ask whether treating sleep to a target
improves the outcomes of psychiatric illness.
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ABSTRACT

Objective: Acute electroconvulsive therapy (ECT) courses may end early because of rapid clinical improvement or interruption
by an adverse event. However, the determinants of early termination and the subsequent clinical course remain poorly
characterized. This study examined factors associated with the number of sessions in early-terminated ECT courses and their
clinical outcomes.

Method: We reviewed the records of adult psychiatric inpatients who received five or fewer bifrontal ECT sessions at a
tertiary center between 2019 and 2023. After excluding non-clinical discharges, 523 patients were categorized into those
receiving three or fewer sessions (n=136) and those receiving four to five sessions (n=387). Groups were compared on
clinical, anesthetic, and outcome variables. Adjusted analyses and analyses stratified by diagnosis and American Society of
Anesthesiologists (ASA) physical status examined the independence of the session-group effect, and missing clinical severity
ratings were imputed.

Results: The groups did not differ in age, diagnosis, baseline illness severity, ASA physical status, or anesthetic parameters.
Adverse-event-related termination occurred in 73.5% of patients receiving three or fewer sessions compared with 14.5% of
those receiving four to five sessions, whereas rapid clinical response accounted for 85.0% of terminations in the latter group
(p<0.001). After adjustment, receiving three or fewer sessions was associated with a sixteenfold increase in the odds of adverse-
event-related termination (adjusted odds ratio: 16.18, 95% confidence interval [Cl]: 9.70-26.97), independent of diagnosis
and ASA status. lliness severity at ECT termination was greater in the <3-session group (d=1.43-1.76), but severity at hospital
discharge did not differ between groups.

Conclusion: Among early-terminated ECT courses, session number primarily reflects whether treatment ended because of
rapid clinical response or an adverse event, with adverse-event-related termination concentrated among the shortest courses,
independent of diagnosis and medical risk. The absence of differences in clinical status at discharge suggests that, when
appropriately managed, early termination due to adverse events is compatible with favorable short-term outcomes.
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INTRODUCTION

Electroconvulsive therapy (ECT) remains one of the
most effective treatments in psychiatry and continues
to play a central role in managing severe mental
disorders when rapid symptom control is required
or when pharmacological treatments have failed (1-
4). lts efficacy is well established across diagnostic
categories. Meta-analyses report response rates of
approximately 74% in unipolar depression and 77%
in bipolar depression, with comparable remission
rates and more rapid response among patients with
bipolar disorder (5, 6). A decade-long national study
from Scotland found response and remission rates of
73% and 51%, respectively, in patients with moderate-
to-severe depressive illness (7). In schizophrenia
spectrum disorders, reported remission rates range
from 40% to 80%, although these patients generally
require longer treatment courses (8).

The therapeutic effects of ECT emerge rapidly and
are concentrated during the early phase of treatment.
In the Consortium for Research in ECT cohort, more
than half of responders showed an initial response
by the third session, and approximately one-third
achieved remission by the sixth treatment (9, 10).
The first ECT session alone accounts for a substantial
proportion of the overall symptomatic improvement
observed during an acute course (11). In routine
clinical practice, decisions to continue or discontinue
ECT are largely guided by clinical response, with
treatment typically ending once remission is achieved
or further improvement plateaus. Consequently,
the number of sessions a patient receives generally
reflects the speed and completeness of therapeutic
response: patients who improve rapidly require fewer
treatments, whereas those with slower or incomplete
improvement receive longer courses (12).

Clinical response, however, explains only part
of the variation in treatment duration. Some acute
ECT courses are terminated before the intended
clinical endpoint because medical or neurological
complications make further treatment inadvisable.
Common complications include postictal confusion
or agitation, transient cognitive impairment, and peri-
procedural cardiovascular or respiratory events (13-
15). Postictal agitation has been reported in 8%-65%
of patients, depending on the definition and study
population, while a systematic review involving more
than 100,000 patients estimated that major adverse
cardiac events occur in approximately one of every
50 patients undergoing ECT (16, 17). Although most
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adverse events are transient and manageable, they may
necessitate interruption or premature termination of
treatment (18). Unlike treatment response, these events
are not strongly associated with psychiatric diagnosis or
baseline symptom severity but are more closely related
to seizure characteristics, anesthetic factors, advanced
age, and pre-existing medical comorbidity, particularly
cardiovascular disease (19, 20). Consistent with this
observation, a large registry study of the oldest-old
found that neither medical comorbidity nor ECT
treatment parameters predicted clinical outcome (21).

Despite the clinical importance of completing an
acute ECT course, relatively little is known about the
factors leading to early termination. Most studies have
focused on treatment efficacy, remission, or cognitive
outcomes, whereas the reasons why acute ECT courses
end, and how these relate to the number of treatments
received, have received comparatively little attention
(22, 23). National audit data suggest that most courses
are completed as planned and that discontinuation
because of adverse events is uncommon. However,
published cohorts rarely distinguish systematically
between response-driven and adverse-event-driven
termination or examine whether patients whose
treatment ends prematurely because of complications
nevertheless achieve satisfactory clinical outcomes by
hospital discharge (24). Addressing this question is
clinically important because it determines whether
early termination should be viewed as treatment
failure or as a manageable interruption that does not
necessarily compromise short-term recovery.

The present study addresses this gap by examining
a well-defined cohort of psychiatric inpatients whose
acute ECT course ended after five or fewer sessions.
Within this cohort, patients were grouped according to
treatmentexposureand compared acrossdemographic,
clinical, anesthetic, and outcome measures. The study
had three objectives: (1) to identify the clinical factors
associated with the number of ECT sessions received;
(2) to determine whether the reasons for treatment
termination, particularly adverse-event-related
cessation, differed by session number independently
of psychiatric diagnosis and medical risk; and (3) to
evaluate whether differences in clinical status at the
end of ECT persisted until hospital discharge.

METHODS

Study Design and Setting
This retrospective observational study was conducted
at a specialized tertiary psychiatric center in Turkiye.
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Data were obtained from routinely collected clinical
records of patients who received ECT between
January 2019 and December 2023. No experimental
interventions were introduced, and all procedures
reflected standard institutional clinical practice.
Patient anonymity and data confidentiality were
maintained throughout the study. The study was
approved by the institutional clinical research ethics
committee (Protocol No. 2026/197), which waived the
requirement for individual informed consent because
of the retrospective study design. Reporting follows
the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidelines.

Participants
The study population comprised adults (=18 years)
who received ECT and completed five or fewer
sessions during the study period. This threshold
operationalized  early treatment termination,
defined as discontinuation of an acute ECT course
before completion of the minimum six sessions
recommended by major clinical guidelines for
therapeutically adequate treatment exposure (1, 2).
Patients were excluded if they were younger than
18 years; received more than five ECT sessions or
completed a planned acute course; had missing or
unverifiable information regarding the number of
sessions; or had incomplete core clinical data. Patients
whose hospitalization ended through discharge
against medical advice, early release to family before
clinical completion, or inter-facility transfer were also
excluded because these non-clinical exits reflected
administrative or family-initiated decisions rather
than clinician-directed treatment cessation and could
therefore confound analyses of clinically determined
termination patterns. One patient was excluded
because of an implausible height value attributed to a
data-entry error. The final analytic sample comprised
523 patients (<3 sessions, n=136; 4-5 sessions: n=387).

Measures

Data were extracted systematically using a structured
abstraction framework. Sociodemographic variables
included age, sex, marital status, years of education,
and substance use history (present/absent). Psychiatric
diagnoses were grouped into four categories:
schizophrenia spectrum disorders, bipolar disorder,
depressive disorders, and other psychotic disorders
(including substance-induced psychosis and other
psychotic diagnoses). Medical status was assessed
using the American Society of Anesthesiologists
(ASA) Physical Status Classification and dichotomized
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as ASA | versus ASA lI-lll to distinguish lower from
higher medical risk (25). Procedural variables included
propofol dose, suxamethonium dose, and serum
pseudocholinesterase activity, the latter measured
because deficiency prolongs suxamethonium-
induced neuromuscular blockade. Peri-procedural
systolic and diastolic blood pressure, heart rate, body
temperature, and oxygen saturation were recorded
immediately before and after each ECT session. Delta
scores were calculated as post-procedure minus pre-
procedure values. Clinical severity was assessed using
the Clinical Global Impression-Severity scale (CGI-S;
range 1-7) at baseline, at completion of the ECT
course, and at hospital discharge (26).

Grouping Variable and Outcome Definitions
Patients were categorized into those receiving three
or fewer sessions and those receiving four to five
sessions, representing a clinically meaningful gradient
of treatment exposure within the early-termination
cohort. This grouping was defined a priori based
on the observed distribution of session counts. The
primary outcome was the reason for ECT termination,
categorized as early clinical response, adverse
effect or medical complication, patient- or family-
initiated discontinuation, or insufficient response/
other. A binary outcome variable, adverse-event-
related termination, identified patients whose ECT
course ended because of a documented treatment-
emergent adverse event or medical complication.
This patient-level indicator reflects whether treatment
was terminated because of an adverse event but
does not quantify the number of events or capture
adverse events that did not result in treatment
discontinuation. Secondary outcomes included CGI-S
at ECT termination and hospital discharge, change in
CGI-S from baseline to ECT termination (CGI delta),
and hospital course variables.

ECT Procedure

All ECT sessions were administered under general
anesthesia with neuromuscular blockade according to
established clinical guidelines (1, 2) and institutional
protocols (14). Bifrontal ECT was delivered using a
Thymatron IV brief-pulse device. Electrode placement
and initial stimulus intensity were determined using
the half-age method, a commonly employed titration
approach in which the initial stimulus energy,
expressed as a percentage of the device output, is
set to approximately half the patient’s age (e.g., 20%
for a 40-year-old patient). When seizure duration
was shorter than 25 seconds, stimulus intensity
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was increased according to institutional guidelines.
Decisions regarding continuation or termination of
treatment were made within routine multidisciplinary
clinical practice.

Statistical Analysis

Normality was assessed using skewness and kurtosis
coefficients (27). Normally distributed continuous
variables were compared using Welch's t test and
summarized with Cohen’s d. Non-normally distributed
continuous and ordinal variables were analyzed using
the Mann-Whitney U test with rank-biserial r, whereas
categorical variables were compared using Pearson’s
chi-square test with Cramér’s V. Fisher’s exact test was
used when expected cell counts were fewer than five.
Effect sizes were interpreted according to Cohen’s
guidelines (28). End-of-ECT and discharge CGI-S
scores were missing in 37.2% and 38.7% of patients,
respectively. Missingness occurred almost exclusively
among patients whose treatment ended because of
early clinical response (62.6% missing in this subgroup
versus <0.6% in all other groups), consistent with
a missing-at-random mechanism conditional on
termination reason. Missing values were imputed
using multiple imputation by chained equations
(MICE) with random forest models (20 datasets, 10
iterations), and estimates were pooled using Rubin’s
rules (29). Complete-case analyses are performed as
a sensitivity analysis. To evaluate whether session-
group effects were independent of diagnosis and
medical risk, analysis of covariance (ANCOVA) was
used to examine CGl delta, and logistic regression was
used to examine adverse-event-related termination.
Both models adjusted for diagnosis, ASA risk group,
suxamethonium dose, and pseudocholinesterase
activity, with additional stratified analyses by diagnosis
and ASA subgroup. Age and sex were not included in
adjusted models. Sex was associated with session-
group assignment, introducing collinearity with the
primary predictor, whereas age was considered to be
adequately represented by ASA physical status. All
statistical tests were two-sided with a significance level
of a=0.05. Analyses were conducted using Python
3.12 (SciPy, pandas, statsmodels, and miceforest). No
generative artificial intelligence tools were used to
generate study data or results.

RESULTS

Sample Characteristics
The final analytic sample comprised 523 patients,
including 136 (26.0%) in the <3-session group and
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387 (74.0%) in the 4-5-session group. Baseline
demographic and clinical characteristics are
summarized in Table 1. The groups did not differ
in age, years of education, body weight, marital
status, smoking, alcohol use, or substance use (all
p=0.064). However, males were more common in
the <3-session group than in the 4-5-session group
(57.4% vs. 42.4%; y’[1]1=8.49, p=0.004, V=0.127).
Diagnostic distribution was similar between groups
((’[4]1=6.64, p=0.084). Schizophrenia spectrum
disorders predominated in the <3-session group
(43.8%), whereas diagnoses were more evenly
distributed among patients receiving four to
five sessions. ECT indication also did not differ
significantly (p=0.116), nor did the proportion of
patients classified as ASA IlI-Ill (72.8% vs. 70.0%;
p=0.068). Baseline CGI-S scores were equivalent
between groups (both median=2.0; p=0.737).

Anesthetic parameters were likewise comparable,
including propofol dose (p=0.218), suxamethonium
dose (p=0.064), and pseudocholinesterase activity
(p=0.605). No between-group differences were
observedin peri-proceduralhemodynamic measures
before or after treatment or in corresponding delta
values (all p=0.194), indicating similar cardiovascular
and respiratory responses to ECT. Postictal
orientation scores were also comparable (p=0.737).
Total length of hospitalization (p=0.905) and the
interval from admission to the first ECT session
(p=0.159) did not differ between groups. However,
patients receiving three or fewer sessions remained
hospitalized significantly longer after their final
ECT treatment (median, 10.0 vs. 5.0 days; U=33.418,
p<0.001, rk=-0.299).

CGI-S Outcomes
CGI-S outcomes are presented in Table 2. In the
complete-case analysis, patients receiving three or
fewer ECT sessions had significantly higher CGI-S
scores at ECT termination (mean 3.69+0.50) than
those receiving four to five sessions (2.95+0.53;
t[294]=12.33, p<0.001, d=1.43). They also exhibited
significantly greater CGI delta (d=0.97), indicating
substantially less clinical improvement—or greater
clinical deterioration—at treatment termination.
Despite these differences, CGI-S scores at hospital
discharge did not differ between groups (d=0.02,
p=0.897), indicating convergence of clinical status
before discharge.

Missing  end-of-ECT  CGI-S  values  were
concentrated almost entirely among early responders
in the 4-5-session group. Imputed values reflected
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Table 1: Demographic and clinical characteristics according to ECT session group (n=523)
Characteristic s?z::is;g)n s 4—fn.f>=e3.f>;i7¢;ns Test P Effect size
Continuous variables
Age (years), M (SD) 39.65(12.78) 39.91(13.03) t(521)=-0.20 0.839 d=-0.02
Education (years), M (SD) 7.09 (3.69) 6.96 (3.64) t(521)=0.35 0.724 d=0.04
Body weight (kg), M (SD) 76.74 (20.82) 73.86 (16.75) t(521)=1.46 0.147 d=0.16
Propofol dose (mg), M (SD) 65.51(17.77) 63.41 (15.03) t(521)=1.23 0.218 d=0.13
Pseudocholinesterase (U/L), M (SD) 8.379 (2.493) 8.254 (2.186) t(521)=0.52 0.605 d=0.06
Hospital stay (days), M (SD) 25.10 (14.48) 24.94 (10.91) t(514)=0.12 0.905 d=0.01
Time from last ECT to discharge, Mdn [IQR] 10.0 [4.0-17.0] 5.0[1.0-10.0] U=33.418 <0.001 rk=-0.30
Baseline CGI-S, Mdn [IQR] 2.0[2.0-3.0] 2.0[2.0-3.0] U=26.751 0.737 rk=-0.02
Categorical variables
Male sex, n (%) 78 (57.4) 164 (42.4) 1’(1)=8.49 0.004 V=0.13
Single marital status, n (%) 85 (62.5) 234 (60.5) 1(1)=0.10 0.752 V=0.01
Current smoking, n (%) 87 (64.0) 236 (61.0) 1(1)=0.26 0.607 V=0.02
Substance use, n (%) 32(23.5) 73(18.9) x2(1 )=1.09 0.296 V=0.05
Diagnosis, n (%) 1(3)=6.64 0.084 V=0.12
Schizophrenia spectrum disorders 56 (43.8) 119 (32.6)
Bipolar disorder 29 (22.7) 116 (31.8)
Depressive disorders 32(25.0) 89 (24.4)
Other psychotic disorders 11(8.6) 41(11.2)
ASA physical status lI-lIl, n (%) 99 (72.8) 271 (70.0) 1(1)=3.34 0.068 V=0.08

M: Mean; SD: Standard deviation; Mdn: Median; IQR: Interquartile range; CGI-S: Clinical Global Impression-Severity; ASA: American Society of Anesthesiologists
physical status classification. Continuous variables were compared using Welch'’s t test (Cohen d), ordinal variables using the Mann-Whitney U test (rank-biserial rk),
and categorical variables using the chi-square test (Cramér’s V). 2n=128/365; after excluding cases with missing data.

Table 2: Clinical Global Impression-Severity (CGI-S) outcomes according to ECT session group: complete-case and mul-
tiple imputation (MICE) analyses (n=523)

<3 sessions 4-5 sessions

Outcome M (SD) M (SD) t p d Analysis
End-of-ECT CGI-S 3.69 (0.50) 2.95(0.53) 12.33 <0.001 1.43 Complete-case
End-of-ECT CGI-S 3.69 (0.50) 2.81(0.50) 17.54% <0.001 1.76 MICE
Discharge CGI-S 2.42(0.54) 2.41(0.51) 0.13 0.897 0.02  Complete-case
Discharge CGI-S 2.43(0.55) 2.42(0.50) 0.33° 0.745 0.03 MICE
Change in CGI-S (end of ECT — baseline) 1.25 (0.80) 0.57 (0.61) 8.12 <0.001 0.97  Complete-case
Change in CGI-S (end of ECT — baseline) 1.24(0.81) 0.41 (0.56) 11.13¢% <0.001 1.32 MICE

CGI-S: Clinical Global Impression-Severity (range 1-7). Change in CGI-S was calculated as the end-of-ECT score minus the baseline score. Complete-case analyses
included n=135/161 patients for end-of-ECT CGI-S and n=134/153 for discharge CGI-S. MICE: m=20 datasets; Rubin’s rules (n=523). Effect size: Cohen’s d. *Pooled t
statistic calculated using the Barnard-Rubin method. SD. Standard deviation; ECT: Electroconvulsive therapy; CGI-S: Clinical Global Impression-Severity; MICE: Multiple
imputation by chained equation.

this distribution (71.6% CGI-S=3, 28.4% CGI-S=2).
Following multiple imputation, the mean end-of-ECT
CGI-S score for the 4-5-session group decreased from
2.95 to 2.81, increasing the between-group effect
size (d=1.76). The comparison at discharge remained
non-significant (d=0.03, p=0.745), confirming the
robustness of the null finding.

ECT Cessation Patterns

ECT cessation characteristics are summarized in Table
3a. Both termination type and termination reason
differed markedly between groups, with large effect
sizes. Disease- or adverse-event-related termination
occurred in 66.9% of patients receiving three or fewer
sessions compared with 14.2% of those receiving four
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Table 3a: ECT termination characteristics according to session group (n=523)

<3 sessions

4-5 sessions

. 2 H
Characteristic (nn=(1z)6) (nn=(?:)/§)7) ¥ (df) Effeft size
Termination type 1¥(3)=225.05  <0.001;V=0.66

Remission 1(0.7) 162 (41.9)
Partial remission 23(16.9) 168 (43.4)
Natural termination 21(15.4) 2(0.5)
Disease- or adverse-event-related termination 91 (66.9) 55(14.2)
Termination reason (3)=181.84  <0.001;V=0.59
Early clinical response 31(22.8) 329(85.0)
Adverse event or medical complication 100 (73.5) 56 (14.5)
Patient- or family-initiated discontinuation 3(2.2) 1(0.3)
Insufficient response/other 2(1.5) 1(0.3)
Adverse-event-related termination 100 (73.5) 56 (14.5) 1 (1)=164.89 <0.001; V=0.56

ECT: Electroconvulsive therapy; V: Cramér’s V. Patients with non-clinical discharges were excluded from the analytic sample (see Participants); therefore, unauthorized
discharge is not represented. Adverse-event-related termination is a binary outcome derived from the documented reason for ECT cessation.

Table 3b: Medical complications leading to adverse-event-related ECT termination (n=523)

<3 sessions

4-5 sessions

. 2 H
Variables (nn=(':,/?:)6) (nn=g/i:)7) ¥~ (df) Effeft size
Medical complication, n (%) 100 (73.5) 56 (14.5) ¥(1)=164.89  <0.001;V=0.56

Postictal confusion 11 (11.0) 32(57.0)
Cardiovascular instability 27 (27.0) 6(10.0)
Infection 15(15.0) 5(9.0)
Bronchoconstriction 25 (25.0) 4(7.0)
Other complications 22 (25.0) 9(17.0)

ECT: Electroconvulsive therapy. Cardiovascular instability included tachycardia, bradycardia, hypertension, and hypotension. Other complications included agitation,

headache, hypersalivation, and rash/flushing.

to five sessions, whereas remission or partial remission
accounted for 85.3% of terminations in the latter
group (’[3]1=225.05, p<0.001, V=0.656). Analysis of
specific termination reasons showed an even stronger
contrast. Among patients receiving three or fewer
sessions, 73.5% discontinued because of an adverse
effect or medical complication and 22.8% because of
early clinical response. In contrast, among patients
receiving four to five sessions, 85.0% discontinued
because of early response and only 14.5% because
of adverse events (y’[3]=181.84, p<0.001, V=0.590).
Insufficient therapeutic response accounted for fewer
than 2% of terminations in either group, indicating that
differences between groups were not explained by
treatment efficacy. The binary adverse-event-related
termination outcome confirmed this marked contrast
(73.5% vs. 14.5%; ¥’[1]1=164.89, p<0.001, V=0.561).
The specific medical conditions leading to treatment
discontinuation are summarized in Table 3b. Among
patients receiving three or fewer sessions, cardiovascular

instability (tachycardia, bradycardia, hypertension,
or hypotension) was the most common reason for
discontinuation (27%), followed by bronchoconstriction
(25%). In contrast, among patients receiving four to five
sessions, postictal confusion was the leading cause of
adverse-event-related termination (57%).

Adjusted and Stratified Analyses

Results of the adjusted analyses are presented
in Tables 4a and 4b. In the analysis of covariance
(ANCOVA), session group was the strongest predictor
of CGI delta (B=-0.798, 95% confidence interval [CI]:
-0.927 to -0.670, p<0.001), indicating approximately
0.80 additional CGI-S units of worsening (or reduced
improvement) among patients receiving three or
fewer sessions after adjustment for diagnosis, ASA
status, and anesthetic variables. No diagnostic
category differed from the schizophrenia spectrum
reference group (all p=0.312), indicating that the
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Table 4a: Adjusted analysis of change in Clinical Global Impression-Severity (CGI-S): analysis of covariance (ANCOVA)

Predictor B or aOR 95% CI P

ANCOVA — CGl delta (MICE, m=20)
<3 vs. 4-5 sessions (main effect) -0.798 [-0.927,-0.670] <0.001
Bipolar disorder vs. schizophrenia spectrum disorders +0.022 [-0.118,+0.161] 0.761
Depressive disorders vs. schizophrenia spectrum disorders -0.076 [-0.222, +0.071] 0.312
Other psychotic disorders vs. schizophrenia spectrum disorders +0.002 [-0.196, +0.199] 0.985
Suxamethonium dose (per mg) <0.001 [-0.006, +0.007] 0.892
Pseudocholinesterase (per U/L) <0.001 — 0.045

ANCOVA: Analysis of covariance; B: Unstandardized coefficient. Reference categories: 4-5 sessions, schizophrenia spectrum disorders, and ASA physical status |. Age and
sex were excluded from the model (see Method). MICE: Multiple imputation by chained equations (m=20; Rubin’s rules). aOR: Adjusted odds ratio; Cl: Confidence interval.

Table 4b: Logistic regression for adverse-event-related termination

Predictor B or aOR 95% CI P
Logistic regression model — adverse-even-related termination (n=466)
<3 vs. 4-5 sessions 16.18 [9.70, 26.97] <0.001
ASA [I-11l vs. ASA | 1.39 [0.79, 2.45] 0.254
Suxamethonium dose (per mg) 1.00 [0.97,1.03] 0.962
Pseudocholinesterase (per U/L) 1.00 [1.00, 1.00] 0.513
Nagelkerke R? 0.264 — —

Logistic regression: B: unstandardized coefficient. Reference categories were 4-5 sessions and ASA physical status I. aOR: Adjusted odds ratio; N=466 after listwise
deletion for missing suxamethonium dose. Age and sex were excluded from the model (see Method). MICE: Multiple imputation by chained equations (m=20; Rubin’s
rules). Cl: Confidence interval; ASA: American Society of Anesthesiologists.

Table 5: Stratified change in CGI-S according to diagnosis and ASA physical status: <3 versus 4-5 ECT sessions (MICE-
pooled estimates)

Diagnosis | ASA physical status <3 sessions (n) 4-5 session (n) p Note
Schizophrenia spectrum disorders | ASA | 1.31(13) 0.38 (43) <0.001
Schizophrenia spectrum disorders | ASA II-l1l 1.19 (43) 0.42 (76) <0.001
Bipolar disorder | ASA II-lI| 1.33(21) 0.41(77) <0.001
Depressive disorders | ASA | 1.25 (4) 0.42 (19) 0.094 n,<10
Depressive disorders | ASA 111l 0.96 (28) 0.38 (70) 0.001
Other psychotic disorders | ASA 11l 1.56 (9) 0.49 (30) <0.001 n,<10

Values are MICE-pooled mean change in CGI-S, calculated as end-of-ECT minus baseline. ASA: American Society of Anesthesiologists physical status classification.
Between-group comparisons were performed using the Mann-Whitney U test. Strata with fewer than 10 patients in the <3-session group should be interpreted with

caution. ECT: Electroconvulsive therapy.

session-group effect was not moderated by diagnosis.
Pseudocholinesterase activity showed a statistically
significant but clinically negligible association
(p=0.045; B<0.001), whereas suxamethonium dose
was not associated with CGI delta (p=0.892). In the
logistic regression model, patients receiving three
or fewer sessions had a sixteenfold increase in the
adjusted odds of adverse-event-related termination
(adjusted odds ratio [aOR]=16.18, 95% CI: 9.70 to
26.97, p<0.001). ASA risk group (aOR=1.39, p=0.254),
suxamethonium dose, and pseudocholinesterase
activity were not significant predictors. The model
explained 26.4% of the variance (Nagelkerke R>=0.264).

Stratified analyses (Tables 5 and 6) demonstrated
that the session-group effect was consistent across
diagnostic and ASA subgroups. Stratified analyses of
CGI-S change were significantin all adequately powered
strata (Table 5), with the <3-session group showing
greater worsening (or less improvement) across
schizophrenia spectrum disorders, bipolar disorder,
and depressive disorders, as well as across both ASA
physical status categories. Likewise, stratified rates of
adverse-event-related termination (Table 6) ranged
from 67% to 75% in the <3-session group and from 6%
to 18% in the 4-5-session group across all adequately
powered strata. This pattern persisted across diagnostic
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Table 6: Stratified rates of adverse-event-related termination according to diagnosis and ASA physical status: <3 versus

4-5 ECT sessions

Diagnosis | ASA physical status <3 sessions (n) 4-5 sessions (n) p Note
Schizophrenia spectrum disorders | ASA | 69% (13) 14% (43) <0.001
Schizophrenia spectrum disorders | ASA II-lI 73% (41) 18% (68) <0.001
Bipolar disorder | ASA | 75% (8) 6% (36) <0.001 n,<10
Bipolar disorder | ASA 11l 71% (21) 18% (74) <0.001
Depressive disorders | ASA | 75% (4) 16% (19) 0.068 n,<10
Depressive disorders | ASA II-IlI 73% (26) 12% (67) <0.001
Other psychotic disorders | ASA 11l 67% (9) 8% (26) 0.002 n,<10

Values are the percentage of patients with adverse-event-related termination. ASA: American Society of Anesthesiologists physical status classification. Between-
group comparisons were performed using the chi-square test. Strata with fewer than 10 patients in the <3-session group should be interpreted with caution. ECT:

Electroconvulsive therapy.

groups and ASA physical status categories, supporting
the independence of the observed association from
psychiatric diagnosis and medical comorbidity. Results
from strata containing fewer than 10 patients in the
<3-session group are reported for completeness but
should be interpreted cautiously.

DISCUSSION

In this retrospective cohort of 523 psychiatric
inpatients whose acute ECT courses ended after five
or fewer sessions, the number of sessions received
was associated with a distinct and clinically coherent
pattern. The <3-session and 4-5-session groups did
not differ in age, education, body weight, diagnostic
distribution, ECT indication, baseline severity,
anesthetic parameters, hemodynamic responses, or
postictal orientation. Instead, the groups differed
primarily in why treatment ended. Nearly three-
quarters of courses in the <3-session group were
terminated because of an adverse effect or medical
complication, whereas most courses in the 4-5-session
group ended because of early clinical response. After
adjustment for diagnosis, medical risk, and anesthetic
parameters, receiving three or fewer sessions was
associated with a sixteenfold increase in the odds of
adverse-event-related termination. Despite a large
difference in clinical severity at ECT cessation, the
groups had com-parable severity at hospital discharge.

The principal finding—that session number within
an early-terminated course primarily reflects whether
treatment ended because of clinical improvement or
an adverse event—is consistent with the established
clinical course of acute ECT. Because therapeutic
response is often rapid and concentrated in the early
phase of treatment (9-11), patients who improve
quickly may require relatively few sessions before

treatment is concluded on clinical grounds. The
4-5-session group closely followed this pattern, with
early response accounting for 85% of terminations. By
contrast, the <3-session group represented a different
clinical pathway, in which treatment was interrupted
by medical or neurological complications before a
longer course could be delivered. The finding that
insufficient response accounted for fewer than 2% of
terminations in either group is also informative: early
cessation generally reflected either rapid benefit or
treatment intolerance rather than therapeutic failure.
This is consistent with clinical practice, in which
inadequate response typically leads to continuation
or modification of treatment rather than immediate
discontinuation (30).

The operational definitions of early termination
and early clinical response, as well as the distinction
between <3 sessions and 4-5 sessions, warrant
clarification. Early termination was defined as
discontinuation of an acute ECT course before
completion of six sessions, the minimum treatment
exposure generally recommended by major
clinical guidelines for an adequate therapeutic trial.
Within this cohort, treatment cessation was further
classified according to its primary underlying reason:
interruption because of an adverse event or other non-
response-related factor versus planned termination
following achievement of a clinical endpoint (early
clinical response). Early clinical response was defined
as substantial and sustained improvement that led the
treating team to conclude the ECT course on clinical
grounds, based on clinical judgment and supported
by favorable CGI-S ratings. The dichotomization of
patients into the <3- and 4-5-session groups was
based on both established clinical timelines and the
empirical distribution of our data. The <3-session
threshold represents an acute safety-driven window.
The earliest sessions of an ECT course are often
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accompanied by acute neurobiological changes and
may represent the period of greatest vulnerability
to severe, treatment-limiting cognitive or medical
adverse effects. Our findings support the clinical
relevance of this cutoff, with the <3-session group
showing a sixteenfold increase in the adjusted odds of
adverse-event-related termination (aOR=16.18, 95%
Cl: 9.70 to 26.97); 73.5% of patients in this subgroup
discontinued treatment because of an adverse event
or medical complication. The 4-5-session threshold
captures a phase in which cumulative neuroplastic
effects may begin to stabilize and transient influences,
such as nonspecific effects of hospitalization or
the initial effects of anesthesia, are less likely to
contribute to the observed clinical response. Our
findings support the clinical relevance of this group
as a distinct treatment pattern, with 85.0% of courses
ending because of early clinical response.

An important feature of the study design should
be emphasized. Because the cohort was restricted
to early-terminated courses, session number and
reason for termination were not fully independent.
Response-driven termination tended to occur after
four or five sessions, whereas adverse-event-related
termination often occurred earlier by necessity. Thus,
part of the association between the shortest courses
and adverse-event-related cessation is inherent in the
cohort definition rather than representing a wholly
independent empirical relationship. The adjusted and
stratified analyses should be interpreted accordingly.
They do not indicate that receiving fewer sessions
causes adverse events. Rather, they demonstrate
that the association between very short treatment
exposure and adverse-event-related termination was
consistent across diagnostic and ASA subgroups and
was not explained by measured differencesin case mix.
The sixteenfold adjusted odds ratio therefore reflects
the magnitude and consistency of this association,
not an independent causal effect.

The adverse events leading to early termination
were broadly consistent with the recognized medical
morbidity of ECT.Neurological complications, principally
postictal confusional states, were prominent, alongside
respiratory and cardiovascular events. This pattern is
consistent with the broader literature, in which postictal
confusion and agitation are among the most frequently
reported neuropsychiatric  complications,  while
cardiovascularinstability representsanimportant source
of serious medical morbidity (13-17). The transient
autonomic response to ECT, characterized by an initial
parasympathetic surge followed by sympathetic
activation, provides a plausible physiological basis
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for peri-procedural cardiovascular events (1, 17). The
concentration of treatment-limiting complications
among patients receiving the fewest sessions suggests
that, in susceptible patients, intolerance may become
evident early in the treatment course.

A notable finding was that the association between
sessionnumberand adverse-event-related termination
persisted independently of psychiatric diagnosis and
medical risk as measured by ASA physical status. In
the adjusted models, no diagnostic group differed
from the schizophrenia spectrum reference category,
and ASA risk group was not a significant predictor of
adverse-event-related termination. Stratified analyses
similarly showed that the elevated termination rate in
the <3-session group was present across schizophrenia
spectrum, bipolar, and depressive disorders and across
both ASA categories. These findings are consistent
with previous evidence suggesting that ECT-related
adverse events may be more closely associated with
physiological, seizure-related, and anesthetic factors
than with psychiatric diagnosis or baseline illness
severity (19-21). They also accord with evidence that
somatic comorbidity, although relevant to general
perioperative risk, does not consistently predict ECT
outcomes (21). Susceptibility to treatment-limiting
adverse events may therefore be difficult to anticipate
from psychiatric presentation or a broad medical-risk
classification alone, underscoring the importance
of close monitoring during the initial sessions for all
patients.

The clinical course after ECT cessation was among
the most reassuring findings. Patients in the <3-session
group were substantially more severely ill at treatment
termination, and this difference remained large after
multiple imputation. However, the difference was no
longer evident at hospital discharge. Patients in the
<3-session group also had a longer interval between
their final ECT session and discharge, suggesting that
additional inpatient management may have allowed
further stabilization after the abbreviated course.
However, the dataset did not capture the nature of
post-cessation care, and the longer interval before
discharge should not be interpreted as evidence of a
specific stabilizing intervention. It may instead reflect
recovery from the adverse event itself, adjustments
to pharmacotherapy, or administrative factors
influencing the timing of discharge. Although the
existing literature provides no direct comparator
for this finding, the results suggest that adverse-
event-related early termination, while disrupting the
expected treatment trajectory, does not necessarily
preclude a satisfactory outcome when followed by
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appropriate inpatient care. This observation should
be considered hypothesis-generating and requires
confirmation in prospective studies.

The groups also differed in sex distribution, with
men overrepresented in the <3-session group. This
finding should be interpreted cautiously. Although
some studies have reported a higher incidence of
postictal agitation among men, this association has
not consistently remained significant after multivariate
adjustment, and large multisite studies suggest that
ECT efficacy is not meaningfully influenced by sex
(31, 32). The observed sex difference should therefore
be interpreted as an incidental finding requiring
replication rather than as evidence of a sex-specific
susceptibility to early treatment termination.

Several limitations should be considered. First, the
retrospective design is susceptible to information bias
and precludes causal inference. Termination reasons
were based on the treating team’s contemporaneous
clinicaljudgment rather than standardized adjudication.
Second, the cohort was restricted to patients whose
courses ended after five or fewer sessions and did not
include a comparison group that completed a full acute
course, limiting generalizability to the broader ECT
population.Third, the adverse-event-related termination
indicator is a patient-level binary measure that does not
capture the number or timing of adverse events, nor
events that did not lead to treatment termination. In
addition, complication categories could not be stratified
by a session group using the available data. Fourth, end-
of-ECT and discharge CGI-S ratings were missing for a
substantial proportion of patients, almost exclusively
among early responders. Although this pattern was
consistent with a missing-at-random assumption and
was addressed using multiple imputation, residual bias
cannot be excluded. The high proportion of missing
CGI-S ratings likely reflects routine clinical practice
rather than incomplete documentation, particularly the
accelerated outpatient management and discharge of
patients who achieved an early clinical response. Fifth,
the study period (2019-2023) included the coronavirus
disease 2019 (COVID-19) pandemic, during which ECT
and anesthesia services were disrupted in many settings.
Changes in case mix or ECT service availability during
this period may have influenced treatment termination
patterns, but calendar-year effects were not examined.
Sixth, all treatments were administered using bifrontal
electrode placement at a single center, which may limit
generalizability to other electrode configurations and
clinical settings. Finally, age and sex were excluded
from adjusted models because of concern regarding
collinearity. Alternative specifications that include these
variables may yield different estimates.

Dusunen Adam J Psychiatr Neurol Sci 2026;39:173-183

CONCLUSION

Among early-terminated ECT courses, the number
of sessions delivered is determined primarily by
whether treatment ends because of an early clinical
response or an adverse event. Adverse-event-related
termination was concentrated among patients
receiving the shortest ECT courses, independently
of psychiatric diagnosis and medical risk, whereas
the greater clinical severity observed at the time
of ECT cessation was no longer evident by hospital
discharge. These findings support close medical
monitoring during the earliest ECT sessions and
provide preliminary reassurance that adverse-event-
related early termination, when followed by continued
inpatient management, can be compatible with a
favorable short-term clinical outcome. Prospective
studies incorporating standardized adverse-event
ascertainment and a comparison group completing a
full ECT course are needed to confirm these findings
and to clarify post-cessation recovery. Although our
findings suggest that favorable short-term outcomes
may be achievable after adverse-event-related early
termination when followed by continued inpatient
care, the mechanisms underlying this recovery
remain unclear.

Ethical Approval: This study was approved by The Clinical
Research Ethics Committee of the University of Health Sciences
Bakirkoy Dr. Sadi Konuk Training and Research Hospital (2026-11-
26 -2026/197).

Informed Consent: The requirement for individual informed
consent was waived by the ethics committee due to the
retrospective design of the study.

Conflict of Interest: The authors declare that there is no conflict
of interest.

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

Use of Al for Writing Assistance: The authors declared that
artificial intelligence was not used in the study.

Contribution Categories Author Initials
Concept/Design C.0, O.A.
Category 1 Data acquisition C.0,0A.
Data analysis/Interpretation Cc.O.
Drafting manuscript C.0.
Category 2
Critical revision of manuscript c.0.
Category 3 Final approval and accountability C.0, OA.
Technical or material support C.0, OA.
Other
Supervision C.0, O.A.

Peer-review: Externally peer-reviewed.



Oflezer and Atay. Termination of ECT

REFERENCES

10.

11.

12.

13.

14.

15.

16.

American Psychiatric Association. The practice of electroconvulsive
therapy: recommendations for treatment, training, and privileging.
2 ed. Washington (DC): American Psychiatric Association; 2001.
[CrossRef]

Royal College of Psychiatrists. The ECT handbook. 2™ ed. London:
Royal College of Psychiatrists; 2005.

UK ECT Review Group. Efficacy and safety of electroconvulsive
therapy in depressive disorders: a systematic review and meta-
analysis. Lancet 2003; 361:799-808. [CrossRef]

Bektas AB, Gochasanoglu BK. Efficacy of electroconvulsive therapy
(ECT) in a treatment-resistant bipolar mixed state with metabolic
comorbidity. Dusunen Adam 2025; 38:107-108. [CrossRef]

Bahji A, Hawken ER, Sepehry AA, Cabrera CA, Vazquez G. ECT
beyond unipolar major depression: systematic review and meta-
analysis of electroconvulsive therapy in bipolar depression. Acta
Psychiatr Scand 2019; 139:214-226. [CrossRef]

Dierckx B, Heijnen WT, van den Broek WW, Birkenhdger TK.
Efficacy of electroconvulsive therapy in bipolar versus unipolar
major depression: a meta-analysis. Bipolar Disord 2012; 14:146-150.
[CrossRef]

Semple DM, Suveges S, Steele JD. Electroconvulsive therapy response
and remission in moderate to severe depressive illness: a decade of
national Scottish data. Br ] Psychiatry 2024; 225:547-555. [CrossRef]

Ruangsetakit C, Ittasakul P. Response rate and factors associated
with response in patients with schizophrenia undergoing bilateral
electroconvulsive therapy. BJPsych Open 2023; 9:e75. [CrossRef]

Husain MM, Rush AJ, Fink M, Knapp R, Petrides G, Rummans T, et
al. Speed of response and remission in major depressive disorder with
acute electroconvulsive therapy (ECT): a Consortium for Research in
ECT (CORE) report. ] Clin Psychiatry 2004; 65:485-491. [CrossRef]

Fink M. What was learned: studies by the consortium for research in
ECT (CORE) 1997-2011. Acta Psychiatr Scand 2014; 129:417-426.
[CrossRef]

Kellner CH, Greenberg RM, Murrough JW, Bryson EO, Briggs MC,
Pasculli RM. ECT in treatment-resistant depression. Am J Psychiatry
2012; 169:1238-1244. [CrossRef]

Ittasakul P, Vora-Arporn S, Waleeprakhon P, Tor PC. Number of
electroconvulsive therapy sessions required for thai psychiatric
patients: a retrospective study. Neuropsychiatr Dis Treat 2020;
16:673-679. [CrossRef]

Verdijk JPAJ, Schuur G, Pottkdmper JCM, Ten Doesschate F, Hofmeijer
J, van Waarde JA. Medication preventing postictal hypoperfusion and
cognitive side-effects in electroconvulsive therapy: A retrospective
cohort study. Front Psychiatry 2023; 14:1026014. [CrossRef]

Oflezer C, Gokcay H. Evaluation of adverse effects during the initial
electroconvulsive therapy (ECT) session:A retrospective study from
a specialist ECT unit in a mental health hospital. Dusunen Adam
2024;37:189-197. [CrossRef]

Martin JL, Strawbridge RJ, Christmas D, Fleming M, Kelly S, Varveris
D, et al. Electroconvulsive therapy: A Scotland-wide naturalistic
study of 4826 treatment episodes. Biol Psychiatry Glob Open Sci
2024; 5:100434. [CrossRef]

Ertman M, van der Valk Bouman ES, Clephas PRD, Birkenhager TK,

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

183

Klimek M. Prognostic factors and incidence for postictal agitation
after electroconvulsive therapy: a systematic review and meta-
analysis. ] ECT 2025; 41:17-26. [CrossRef]

Duma A, Maleczek M, Panjikaran B, Herkner H, Karrison T, Nagele
P. Major adverse cardiac events and mortality associated with
electroconvulsive therapy: a systematic review and meta-analysis.
Anesthesiology 2019; 130:83-91. [CrossRef]

Andrade C, Arumugham SS, Thirthalli J. Adverse effects of
electroconvulsive therapy. Psychiatr Clin North Am 2016; 39:513-
530. [CrossRef]

Mayur P, Byth K, Harris A. Autobiographical and subjective memory
with right unilateral high-dose 0.3-millisecond ultrabrief-pulse and
1-millisecond brief-pulse electroconvulsive therapy: a double-blind,
randomized controlled trial. ] ECT 2013; 29:277-282. [CrossRef]

Blanken MAJT, Oudega ML, Hoogendoorn AW, Sonnenberg CS,
Rhebergen D, Klumpers UMH, et al. Sex-specifics of ECT outcome. J
Affect Disord 2023; 326:243-248. [CrossRef]

Arnison T, Eriksson A, Nordenskjold A. Electroconvulsive therapy
in the oldest-old patients with depression: response and remission
rates, prognostic factors, adverse events and mortality. Am | Geriatr
Psychiatry 2025; 33:1065-1076. [CrossRef]

Torring N, Sanghani SN, Petrides G, Kellner CH, @stergaard SD. The
mortality rate of electroconvulsive therapy: a systematic review and
pooled analysis. Acta Psychiatr Scand 2017;135:388-397. [CrossRef]

Heijnen WT, Birkenhéger TK, Wierdsma Al van den Broek WW.
Antidepressant pharmacotherapy failure and response to subsequent
electroconvulsive therapy: a meta-analysis. J Clin Psychopharmacol
2010; 30:616-619. [CrossRef]

Scottish ECT Accreditation Network. SEAN annual report: reporting
on data from 2023. Edinburgh: Public Health Scotland; 2024.

Doyle DJ, Hendrix JM, Garmon EH. American Society of
Anesthesiologists classification. Treasure Island (FL): StatPearls
Publishing; 2023.

Guy W. ECDEU assessment manual for psychopharmacology.
Rockville (MD): US Department of Health, Education, and Welfare;
1976. p. 217-22. [CrossRef]

Kim HY. Statistical notes for clinical researchers: assessing normal
distribution (2) using skewness and kurtosis. Restor Dent Endod
2013; 38:52-54. [CrossRef]

Cohen J. Statistical power analysis for the behavioral sciences. 2™ ed.
Hillsdale (NJ): Lawrence Erlbaum Associates; 1988.

Rubin DB. Multiple imputation for nonresponse in surveys. New
York (NY): John Wiley & Sons; 1987. [CrossRef]

Nantz E, Liu-Seifert H, Skljarevski V. Predictors of premature
discontinuation of treatment in multiple disease states. Patient Prefer
Adherence 2009; 3:31-43. [CrossRef]

Phutane VH, Thirthalli J, Muralidharan K, Naveen Kumar C, Keshav
Kumar J, Gangadhar BN. Double-blind randomized controlled study
showing symptomatic and cognitive superiority of bifrontal over
bitemporal electrode placement during electroconvulsive therapy for
schizophrenia. Brain Stimul 2013; 6:210-217. [CrossRef]

Sengul MC, Kenar AN, Hanci E, Sendur i, Sengul C, Herken H.
Practice of acute and maintenance electroconvulsive therapy in the
psychiatric clinic of a university hospital from Turkey: between 2007
and 2013. Clin Psychopharmacol Neurosci 2016; 14:57-63. [CrossRef]


https://doi.org/10.1176/appi.books.9780890427569
https://doi.org/10.1016/S0140-6736(03)12705-5
https://doi.org/10.14744/DAJPNS.2025.00281
https://doi.org/10.1111/acps.12994
https://doi.org/10.1111/j.1399-5618.2012.00997.x
https://doi.org/10.1192/bjp.2024.126
https://doi.org/10.1192/bjo.2023.37
https://doi.org/10.4088/JCP.v65n0406
https://doi.org/10.1111/acps.12251
https://doi.org/10.1176/appi.ajp.2012.12050648
https://doi.org/10.2147/NDT.S244031
https://doi.org/10.3389/fpsyt.2023.1026014
https://doi.org/10.14744/DAJPNS.2024.00260
https://doi.org/10.1016/j.bpsgos.2024.100434
https://doi.org/10.1097/YCT.0000000000001032
https://doi.org/10.1097/ALN.0000000000002488
https://doi.org/10.1016/j.psc.2016.04.004
https://doi.org/10.1097/YCT.0b013e3182941baf
https://doi.org/10.1016/j.jad.2022.12.144
https://doi.org/10.1016/j.jagp.2025.06.013
https://doi.org/10.1111/acps.12721
https://doi.org/10.1097/JCP.0b013e3181ee0f5f
https://doi.org/10.1037/e591322011-001
https://doi.org/10.5395/rde.2013.38.1.52
https://doi.org/10.1002/9780470316696
https://doi.org/10.2147/PPA.S4633
https://doi.org/10.1016/j.brs.2012.04.002
https://doi.org/10.9758/cpn.2016.14.1.57

DOI: 10.14744/DAJPNS.2026.00335
Dusunen Adam J Psychiatr Neurol Sci
2026;39:184-196

RESEARCH ARTICLE

A comparison of metacognitive beliefs and social
cognition in autogenous and reactive subtypes of
adolescent obsessive-compulsive disorder
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ABSTRACT

Objective: Obsessive-compulsive disorder (OCD) is clinically heterogeneous, and the autogenous-reactive distinction may help
characterize this heterogeneity. This study compared adolescents with reactive OCD, autogenous OCD, and healthy controls in
terms of clinical characteristics, metacognitive beliefs, and social cognition, and examined associations between metacognitive
beliefs and social cognition within OCD subtypes.

Method: This cross-sectional case-control study included 102 adolescents: 33 with reactive OCD, 31 with autogenous OCD, and
38 healthy controls. Diagnoses were confirmed using the Schedule for Affective Disorders and Schizophrenia for School-Age
Children-Present and Lifetime Version (K-SADS-PL). OCD severity, metacognitive beliefs, and social cognition were assessed using
the Children’s Yale-Brown Obsessive-Compulsive Scale (CY-BOCS), the Metacognitions Questionnaire for Children and Adolescents,
the Reading the Mind in the Eyes Test, and the Faux Pas Test. Group comparisons and correlation analyses were performed.

Results: The reactive and autogenous OCD groups differed primarily in symptom content, with cleaning and checking symptoms
more common in the reactive group and religious and sexual obsessions more common in the autogenous group. The OCD
subtypes did not differ in overall OCD severity or global functioning. After correction for multiple comparisons, metacognitive
belief domains differed across groups; however, post hoc analyses revealed no significant differences between the two OCD
subtypes. No significant group differences were observed in social cognition measures. Correlation analyses suggested selective
associations between metacognitive beliefs and social understanding, particularly in the autogenous group.

Conclusion: In adolescent OCD, the autogenous-reactive distinction appears to reflect differences in symptom content rather
than distinct metacognitive or social cognitive profiles. Larger longitudinal studies are needed to clarify subtype-related
cognitive heterogeneity.

Keywords: Obsessive-compulsive disorder, adolescent, metacognition, social cognition, theory of mind

INTRODUCTION content and clinical presentation (1). One of the

most widely used approaches to characterizing this
Obsessive-compulsive  disorder (OCD) is a  heterogeneity is the classification of obsessions into
heterogeneous disorder with respect to symptom  autogenous and reactive subtypes (2). According to
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the model proposed by Lee and Kwon, autogenous
obsessions consist of ego-dystonic thoughts that
typically arise without an identifiable external trigger
and often involve aggressive, sexual, or moral/
religious themes. In contrast, reactive obsessions
are centered on fears elicited by external stimuli,
such as contamination, making mistakes, causing
harm, or disruptions of symmetry, and are frequently
accompanied by observable compulsions such as
washing, checking, or ordering (2). Previous studies
have shown that these two obsession types differ not
only in content but also in their triggering patterns,
subjective experiences, and coping strategies (3, 4).

Metacognition refers to higher-order cognitive
processes through which individuals monitor,
evaluate, and regulate their own thinking (5, 6). In
OCD, it is widely accepted that not only the content
of obsessive thoughts but also the interpretation of
these thoughts as dangerous, meaningful, or requiring
control plays a central role in maintaining the disorder.
Dysfunctional metacognitive beliefs are more
pronounced in individuals with OCD than in healthy
controls and are associated with symptom severity
(7, 8). Studies in pediatric populations have similarly
demonstrated associations between maladaptive
metacognitive beliefs and OCD (5, 9, 10). However,
it remains unclear whether these associations differ
between the autogenous and reactive subtypes in
children and adolescents.

Social cognition encompasses the cognitive
processes that enable individuals to understand their
own and others’ emotions, intentions, and mental
states within social contexts.In OCD, impairments have
been reported particularly in theory of mind, cognitive
empathy, and certain aspects of emotion recognition
(11, 12). Although metacognition and social cognition
are conceptually related, they represent distinct
constructs: metacognition concerns the monitoring
and evaluation of one's own mental processes,
whereas social cognition involves understanding the
mental states of others and navigating interpersonal
interactions (13). Associations between these
domains have been documented across psychiatric
disorders (13). However, studies directly examining
the relationship between metacognition and social
cognition in individuals with OCD remain limited.
Existing evidence suggests that dysfunctional
metacognitive beliefs in OCD may contribute to
psychosocial impairment and may partially overlap
with social cognitive processes, although the
nature of this relationship remains unclear (14, 15).
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Consequently, metacognition and social cognition
may be viewed as distinct yet potentially interacting
higher-order cognitive domains. In OCD, maladaptive
beliefs about intrusive thoughts, responsibility, threat,
and cognitive control may influence not only how
individuals interpret their own mental experiences
but also how they perceive and interpret socially
relevant situations. Nevertheless, studies investigating
metacognitive  beliefs and social cognition
simultaneously within the autogenous and reactive
OCD subtypes are scarce, particularly in adolescent
populations. Examining these relationships during
adolescence may provide further insight into the
cognitive mechanisms underlying OCD.

Accordingly, examining autogenous and reactive
obsession  patterns  alongside  metacognitive
beliefs and social cognition may improve our
understanding of the cognitive heterogeneity of
adolescent OCD. However, studies integrating these
domains within a single framework remain limited,
especially in adolescent samples. In the present
study, adolescents with autogenous OCD, reactive
OCD, and healthy controls were compared with
respect to metacognitive beliefs and social cognition.
In addition, correlations between metacognitive
belief domains and measures of social cognition
were examined separately within the autogenous
and reactive OCD groups to determine whether
these constructs were independent or selectively
associated within each subtype. Based on previous
findings suggesting that autogenous obsessions are
more internally generated, ego-dystonic, and more
closely linked to the appraisal of intrusive thoughts,
we hypothesized that subtype-related differences
would be more evident in metacognitive beliefs.
Analyses of social cognition and its associations with
metacognitive beliefs were conducted to explore
whether subtype-related heterogeneity also extends
to the interpretation of emotions, intentions, and
socially relevant interpersonal situations. Through this
integrated approach, the study aimed to clarify the
relationships among OCD subtypes, metacognitive
beliefs, and social cognition in adolescents with OCD.

METHODS

Study Design and Sample

This cross-sectional, comparative case-control study
was designed to compare the autogenous and
reactive subtypes of adolescent OCD in terms of
metacognitive beliefs and social cognition. The study
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was conducted at the Child and Adolescent Psychiatry
Outpatient Clinic of Basaksehir Cam and Sakura City
Hospital, Istanbul, Turkiye. The sample comprised 102
adolescents: 33 with reactive OCD, 31 with autogenous
OCD, and 38 healthy controls.

All participants, including adolescents with OCD
and healthy controls, were evaluated using the
Schedule for Affective Disorders and Schizophrenia
for School-Age Children-Present and Lifetime Version
(K-SADS-PL) (16).The OCD group included adolescents
who were evaluated by a child and adolescent
psychiatrist and whose diagnosis of OCD was
confirmed using the K-SADS-PL. The healthy control
group consisted of volunteers with sociodemographic
characteristics comparable to those of the OCD group.
Healthy controls were also screened using the K-SADS-
PL, and those who met the criteria for any psychiatric
disorder were excluded.

Adolescents with sufficient cognitive capacity to
complete the assessment instruments were eligible
for inclusion. Participants with a psychotic disorder,
bipolar disorder, neurological disease, or any other
clinical condition that could interfere with the
assessment process were excluded.

The distinction between the autogenous
and reactive OCD subtypes was based on the
predominant obsession pattern, in accordance
with Lee and Kwon’s classification model, which
considers the mode of emergence and content of
obsessions. Subtype assignment was made by the
evaluating clinicians during the clinical assessment.
Participants with predominantly aggressive, sexual,
religious, magical, or somatic obsessions were
classified as having autogenous OCD, whereas those
with predominantly cleaning, checking, repetitive,
counting, or symmetry/ordering symptoms were
classified as having reactive OCD.

In  participants with  multiple  symptom
dimensions, subtype classification was based on the
obsessive-compulsive symptom pattern that was
most prominent in the clinical presentation, caused
the greatest subjective distress, and had the greatest
effect on daily functioning. Accordingly, adolescents
with both autogenous and reactive symptom features
were assigned to the subtype that best represented
their predominant clinical presentation. A mixed
symptom profile, defined as the presence of at
least one autogenous and one reactive symptom
dimension, was observed in 40 participants with
OCD (62.5%). In these cases, subtype assignment was
made based on the predominant symptom pattern
identified during the clinical assessment.
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Data Collection Instruments

A sociodemographic and clinical data form developed
by the researchers was completed for all participants.
The form recorded age, sex, educational level, clinical
diagnosis, illness duration, psychiatric comorbidities,
medication use, and other relevant clinical
characteristics.

Children’s Yale-Brown Obsessive Compulsive Scale

(CY-BOCS)

OCD symptom severity was assessed using
the Children’s Yale-Brown Obsessive Compulsive
Scale. The CY-BOCS is a clinician-administered,
semistructured interview used to assess the type
and severity of obsessive-compulsive symptoms
in children and adolescents (17). The assessment
is based on information obtained from both the
child and the parent, together with the clinician’s
judgment. Current obsessions and compulsions
are first identified, after which symptom severity is
rated according to the time occupied by symptoms,
functional interference, symptom-related distress,
resistance, and degree of control. The scale yields
separate obsession and compulsion severity scores
and a total severity score calculated as the sum of the
two subscale scores. Total scores range from 0 to 40,
with higher scores indicating greater OCD severity.
The interrater reliability and clinical utility of the
Turkish version have been demonstrated by Yiicelen
etal. (18).

Metacognitions Questionnaire for Children and

Adolescents

Metacognitive beliefs were assessed using the
Metacognitions Questionnaire for Children and
Adolescents. The questionnaire was developed by
Bacow et al. to assess metacognitive beliefs and
appraisals related to thought processesin children and
adolescents (19). It was adapted from the adolescent
measure developed by Cartwright-Hatton et al. and
modified for use in child and adolescent populations.
The questionnaire consists of 24 items across four
subdomains: cognitive monitoring, positive meta-
worry, negative meta-worry, and superstitious,
punishment, and responsibility beliefs. Each item is
rated on a 4-point Likert scale ranging from 1 (“strongly
disagree”) to 4 (“strongly agree”). Total scores range
from 24 to 96, with higher scores indicating greater
maladaptive metacognitive activity. The total score
was used to assess metacognitive beliefs. The Turkish
standardization, validity, and reliability study was
conducted by Irak (20).
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Reading the Mind in the Eyes Test (RMET)

Social cognition was assessed using the Reading
the Mind in the Eyes Test (RMET). The RMET is a
performance-based measure of social cognition that
evaluates the ability to infer another person’s mental
or emotional state from photographs showing only
the eye region of the face. It assesses theory of mind
and emotion recognition abilities. For each item,
participants select the mental-state descriptor that
best corresponds to the eye-region image presented.
Correct responses are awarded one point, and higher
total scores indicate better theory of mind and social
cognition performance (21). The RMET total score was
used in the analyses. The Turkish reliability study was
conducted by Yildirim et al. (22) and the psychometric
properties of the Turkish child and adult forms were
examined by Girli (23).

Faux Pas Test

An additional dimension of social cognition was
assessed using the Faux Pas Test. This performance-
based measure evaluates the ability to detect socially
inappropriate, hurtful, or tactless remarks and to
understand the underlying intentions, emotions,
and false beliefs. Participants listen to or read brief
social stories and then answer questions about
whether a faux pas occurred, who made it, why it was
inappropriate, and what the characters thought or felt
(24). The detection, identification, understanding, and
false-belief subdomains, as well as the total Faux Pas
score, were evaluated. Higher scores indicate better
social cognition and theory of mind performance.
The Turkish adaptation and psychometric properties
of the child version of the Faux Pas Recognition Test
were examined by Sahin et al. in a sample of children
and adolescents aged 9-17 years (25).

Children’s Global Assessment Scale (CGAS)

OverallfunctioningwasassessedusingtheChildren’s
Global Assessment Scale. The CGAS is a clinician-rated,
unidimensional scale developed to evaluate overall
functioning in children and adolescents. It provides
a global assessment of psychological, social, and
academic functioning. Scores range from 1 to 100, with
higher scores indicating better overall functioning and
lower scores indicating greater functional impairment
(26). The CGAS score was used to assess participants’
overall functioning.

Procedure
Clinical and sociodemographic data were obtained
through clinical interviews and medical records. All
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assessment instruments were administered under
standardized conditions. In the OCD group, obsession
content was reviewed in detail, and each participant
was assigned to the autogenous or reactive subtype
according to the predominant symptom pattern.
Healthy controls were screened to confirm the
absence of any current or lifetime psychiatric disorder.

Ethical Approval

The study was approved by the Clinical Research
Ethics Committee of Basaksehir Cam and Sakura
City Hospital on April 8, 2025 (approval no. KAEK-
11/26.03.2025.116). The study was conducted in
accordance with the principles of the Declaration of
Helsinki. Written informed consent and assent were
obtained from all participants and their parents.

Statistical Analysis

Statistical analyses were performed using jamovi
version 2.6 (27), with a two-tailed significance level of
p<0.05.The distributions of continuous variables were
assessed using the Shapiro-Wilk test. Continuous
variables are presented as the mean + standard
deviation or median [25"-75% percentile], according
to their distribution, whereas categorical variables are
summarized as frequencies and percentages.

Sociodemographic characteristics and parental
psychiatric history were compared among the
reactive OCD, autogenous OCD, and healthy control
groups. Welch's analysis of variance (ANOVA) was
used for normally distributed continuous variables
when parametric assumptions were met, whereas
the Kruskal-Wallis test was used for nonnormally
distributed variables. Categorical variables were
analyzed using the chi-square test or Fisher’s exact
test, as appropriate. These baseline comparisons
were used to characterize the study groups and were
interpreted descriptively.

Clinical characteristics and treatment-related
variables were evaluated only among participants
with OCD because these variables were not
applicable to healthy controls. The reactive and
autogenous OCD groups were compared in terms
of the duration of psychiatric symptoms, time from
symptom onset to diagnosis, duration of medication
use, psychotropic medication use, and history of
cognitive behavioral therapy. Continuous clinical
variables were analyzed using the Mann-Whitney
U test because they did not meet the assumption of
normality. Categorical treatment-related variables
were analyzed using the chi-square test or Fisher's
exact test, as appropriate.
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Table 1: Comparison of clinical, metacognitive, and social cognition measures among adolescents with reactive obsessive-
compulsive disorder (OCD), autogenous OCD, and healthy controls

Autogenous

FDR-

Variables Rea(crlese;))CD ocD (n|:§8) p adjusted Esfif::t
(n=31) p
CGAS 55.0[50.0-62.0] 52.0[49.0-60.0] 75.5[72.0-80.8] <0.001° 0.007° €=0.695
Total CY-BOCS 21.3+6.24 19.4+7.02 - 0.33 0.429 d=0.29
Metacognitions Questionnaire for
Children and Adolescents
Metacognitive beliefs (total score)  62.0 [57.0-70.0] 67.0[59.5-75.0] 61.0[57.0-64.01 0.008° 0.029" €2=0.095
Positive meta-worry 11.0[8.0-12.0] 12.0[8.0-16.0] 11.0[10.0-13.0] 0.411 0.445 £=0.018
Negative meta-worry 18.0[16.0-21.0] 20.0[17.0-22.5] 15.0[12.0-18.0] <0.001¢  0.007°  &£’=0.141
Zﬂg?srﬁﬁn“ie%‘féﬁfeﬁg”Sibi"ty' 17.0[120-21.0] 180[160-210] 150[11.3-17.8] 0.009°  0.029°  €=0.092
Cognitive monitoring 18.0[15.0-21.0] 18.0[16.0-21.0] 17.0[15.0-18.8] 0.076 0.197 €2=0.051
Theory of Mind (ToM)
RMET 20.0[19.0-21.0] 20.0[18.0-22.0] 21.0[19.0-22.0] 0.372 0.440 €=0.020
Faux Pas total 37.0[33.0-38.0] 36.0[33.0-38.0] 37.0[36.0-39.0] 0.106 0.197 €=0.045
Faux Pas Detection 10.0[9.0-10.0] 9.0 [8.5-10.0] 10.0 [9.0-10.0] 0.152 0.230 €=0.038
Faux Pas Identification 10.0 [9.0-10.0] 9.0[7.5-10.0] 10.0 [9.0-10.0] 0.102 0.197 €=0.046
Faux Pas Understanding 10.0[10.0-10.0] 10.0[10.0-10.0] 10.0[10.0-10.0] 0.973 0.973 £=0.001
False-belief attribution 8.0 [6.0-9.0] 8.0 [7.0-9.0] 9.0 [7.8-10.0] 0.159 0.230 €=0.037

Values are presented as median [25th-75th percentile], except for Total CY-BOCS, which is presented as mean + standard deviation. OCD: Obsessive-compulsive
disorder; HC: Healthy controls; CGAS: Children’s Global Assessment Scale; CY-BOCS: Children’s Yale-Brown Obsessive Compulsive Scale; RMET: Reading the Mind in the
Eyes Test; ToM: Theory of mind. Three-group comparisons were performed using the Kruskal-Wallis test. Total CY-BOCS scores were compared only between the
reactive and autogenous OCD groups. False discovery rate (FDR)-adjusted p values were calculated using the Benjamini-Hochberg procedure for all comparisons
reported in this table. Effect sizes are reported as epsilon-squared (£?) for Kruskal-Wallis tests and Cohen'’s d for the CY-BOCS comparison. Post hoc comparisons were
performed using the Dwass-Steel-Critchlow-Fligner test. Superscript letters indicate significant pairwise group differences. *HC > Reactive OCD = Autogenous OCD;

PAutogenous OCD > HC; Reactive OCD = Autogenous OCD and Reactive OCD = HC; “Reactive OCD = Autogenous OCD > HC.

Global functioning, metacognitive beliefs, and
social cognition measures were compared among
the reactive OCD, autogenous OCD, and healthy
control groups using the Kruskal-Wallis test. When
an omnibus test was significant, post hoc pairwise
comparisons were performed using the Dwass—
Steel-Critchlow-Fligner test. The total CY-BOCS score
was compared only between the reactive OCD and
autogenous OCD groups because this measure was
not applicable to healthy controls.

To control the risk of Type | error due to multiple
testing, the Benjamini-Hochberg false discovery rate
(FDR) procedure was applied to the comparisons
reported in Table 1. Both unadjusted and FDR-
adjusted p values are reported.

Associations between metacognitive beliefs and
social cognition measures were examined separately
in the reactive and autogenous OCD groups using
Spearman’srank correlationanalysis. Separate correlation
matrices were constructed for each OCD subgroup.

Effect sizes were reported as eta-squared (n? for
Welch's ANOVA, epsilon-squared (g?) for Kruskal-

Wallis tests, Cramér’s V for three-group categorical
comparisons, rank-biserial correlation (r.g) for Mann-
Whitney U tests, Cohen’s d for two-group parametric
comparisons, and phi (@) for two-group categorical
comparisons.

Aformalapriori power analysis was not conducted
because the sample was determined by the number
of eligible participants available during the study
period. A sensitivity power analysis was therefore
performed using G*Power to estimate the minimum
detectable effect size for the available sample.
For three-group comparisons with a total sample
size of 102, a=0.05, and 80% power, the minimum
detectable effect size was f=0.31, corresponding to
n*~0.089. For pairwise comparisons between the
reactive and autogenous OCD groups, with sample
sizes of n=33 and n=31, respectively, the minimum
detectable effect size was approximately Cohen’s
d=0.71. These estimates indicate that the study was
adequately powered to detect medium-to-large
effects, whereas smaller effects may have remained
undetected.
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Table 2: Sociodemographic, parental psychiatric history, and clinical treatment characteristics of the study groups
Variables Rea(c:i=v;3C))CD Autog(::g:l)s ocb (n:§8) p Effect size
Age, years 15.4+2.28 15.2+1.90 15.0+£2.55 0.812 n*=0.005
Male sex, n (%) 18 (54.5) 15 (48.4) 19 (50.0) 0.880 V=0.051
School grade 9.64+2.06 9.39+1.94 8.92+2.44 0.411 n*=0.020
Grade repetition, n (%) 5(15.2) 4(12.9) 0(0.0) 0.051 V=0.242
Maternal psychiatric diagnosis, n (%) 7 (21.2) 7 (22.6) 2(5.3) 0.082 V=0.226
Maternal psychiatric treatment, n (%) 6(18.2) 6(19.4) 2(5.3) 0.159 V=0.194
Paternal psychiatric diagnosis, n (%) 7 (21.2) 7 (22.6) 0(0.0) 0.008 V=0.308
Paternal psychiatric treatment, n (%) 7(21.2) 4(12.9) 0(0.0) 0.014 V=0.288
Clinical characteristics and treatment variables

Duration of psychiatric complaints, months 41.42+17.53 34.26+21.16 — 0.165 r.g=0.203
Time from symptom onset to diagnosis, months ~ 21.13+18.85 19.30£17.92 — 0.707 rg=0.057
Duration of medication use, months 13.25£14.19 9.17%14.67 — 0.146  r=0.215
Antipsychotic use, n (%) 15/32 (46.9) 8/30 (26.7) — 0.103 ¢=0.209
SSRI use, n (%) 28/32 (87.5) 22/30(73.3) — 0.163 ©=0.179
Other antidepressant use, n (%) 2/32(6.3) 1/30(3.3) — 0.600 ¢=0.068
Mood stabilizer use, n (%) 3/32(9.4) 1/30 (3.3) — 0.341 9=0.123
Benzodiazepine use, n (%) 3/32(9.4) 0/30 (0.0) — 0.088 9=0.218
Stimulant medication use, n (%) 2/32(6.3) 1/30 (3.3) — 0.593 9=0.068
CBT, n (%) 11/33(33.3) 7/30(23.3) — 0.388 ¢=0.111

Values are presented as mean + standard deviation or n (%). OCD: Obsessive-compulsive disorder; HC: Healthy controls; SSRI: Selective serotonin reuptake inhibitor;
CBT: Cognitive behavioral therapy. Sociodemographic variables were compared among the reactive OCD, autogenous OCD, and healthy control groups. Clinical
characteristics and treatment-related variables were compared only between the reactive OCD and autogenous OCD groups, as these variables were not applicable
to healthy controls. Continuous sociodemographic variables were analyzed using Welch’'s ANOVA, whereas categorical sociodemographic variables were analyzed
using the chi-square test or Fisher’s exact test, as appropriate. Continuous clinical variables were analyzed using the Mann-Whitney U test, and categorical treatment-
related variables were analyzed using the chi-square test or Fisher’s exact test, as appropriate. Effect sizes are reported as eta-squared (n?) for Welch’s ANOVA, Cramér’s
V for three-group categorical comparisons, rank-biserial correlation (r,g) for Mann-Whitney U tests, and phi (¢) for two-group categorical comparisons.

RESULTS

A total of 102 adolescents were included in the study:
33 with reactive OCD, 31 with autogenous OCD, and
38 healthy controls. The groups were comparable
in age, sex distribution, and school grade. Grade
repetition showed a borderline group difference
among the groups but did not reach statistical
significance. Maternal psychiatric diagnosis and
treatment history did not differ significantly among
the groups. Paternal psychiatric diagnosis and
treatment history differed among the groups and
were more common in the OCD groups than in
healthy controls. These baseline comparisons were
interpreted descriptively. The sociodemographic
characteristics and parental psychiatric histories of
the study groups are presented in Table 2.

Clinical and treatment-related variables were
evaluated only among participants with OCD. The
reactive and autogenous OCD groups did not differ
significantly in the duration of psychiatric symptoms,

time from symptom onset to diagnosis, duration
of medication use, antipsychotic use, selective
serotonin reuptake inhibitor (SSRI) use, use of other
antidepressants, mood stabilizer use, benzodiazepine
use, stimulant use, or history of cognitive behavioral
therapy. The clinical and treatment-related
characteristics of the OCD subgroups are presented
in Table 2.

Psychiatric comorbidities were also compared
between the reactive and autogenous OCD groups.
The most common comorbidities in the OCD sample
were specific phobia, generalized anxiety disorder,
major depressive disorder, and attention-deficit/
hyperactivity disorder (ADHD). Specific phobia was
more common in the reactive OCD group, whereas
generalized anxiety disorder was numerically more
common in the autogenous OCD group, although this
difference did not reach statistical significance. ADHD
and other psychiatric comorbidities did not differ
significantly between the two OCD subgroups. These
findings are presented in Table 3.
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Table 3: Psychiatric comorbidities in adolescents with reactive and autogenous obsessive-compulsive disorder (OCD)

Reactive OCD (n=33)

Autogenous OCD (n=31)

Psychiatric comorbidity n (%) n (%) Effect size
Specific phobia 16 (48.5) 7 (22.6) 0.039 $=0.270
Generalized anxiety disorder 8(24.2) 14 (45.2) 0.114 9=0.220
Major depressive disorder 12 (36.4) 7 (22.6) 0.280 ¢=0.151
ADHD 10 (30.3) 8(25.8) 0.784 9=0.050
Social anxiety disorder 8(24.2) 5(16.1) 0.539 ¢=0.101
Tic disorder 7(21.2) 6(19.4) 1.000 »=0.023
Separation anxiety disorder 4(12.1) 7 (22.6) 0.331 ¢=0.139
Dissociative symptoms/disorder 8(24.2) 2(6.5) 0.083 ©=0.245
History of nonsuicidal self-injury (NSSI) 3(9.1) 5(16.1) 0.468 ¢=0.106
Suicidality 5(15.2) 2(6.5) 0.428 ®=0.139
Eating disorder 4(12.1) 2(6.5) 0.673 $=0.097
Oppositional defiant disorder 4(12.1) 1(3.2) 0.356 ¢=0.166
Panic disorder 2(6.1) 2 (6.5) 1.000 ¢=0.008
Specific learning disorder 1(3.0) 1(3.2) 1.000 ¢=0.006
History of hypomania/mania 0(0.0) 1(3.2) 0.484 ¢=0.130

The distribution of obsession and compulsion
symptom dimensions differed between the OCD
subtypes. In the reactive OCD group, cleaning was
the most frequently endorsed symptom dimension,
followed by checking and counting. In the autogenous
OCD group, religious symptoms were the most
common, followed by checking, cleaning, and sexual
symptoms. Aggressive and sexual symptoms were
more prominent in the autogenous group, whereas
cleaning symptoms were more characteristic of the
reactive group. Hoarding and somatic symptoms were
relatively uncommon in both OCD subgroups. The
distribution of obsession and compulsion symptom
dimensions in the reactive and autogenous OCD
groups is shown in Figure 1.

Comparisons of clinical, metacognitive, and
social cognition measures among the reactive OCD,
autogenous OCD, and healthy control groups are
summarized in Table 1. After Benjamini-Hochberg
FDR correction, the overall pattern of findings
remained unchanged. Significant group differences
remained for CGAS scores, total metacognitive beliefs,
negative meta-worry beliefs, and superstitious and
responsibility/punishment beliefs. No social cognition
measure differed significantly among the groups after
FDR correction.

CGAS scores differed significantly among the
groups, x°(2)=70.15, p<0.001, FDR-adjusted p=0.007,
€=0.695. Post hoc comparisons indicated that
healthy controls had significantly higher CGAS scores

than both OCD groups, whereas the reactive and
autogenous OCD groups did not differ significantly
from each other.

Total metacognitive belief scores also differed
significantly among the groups, %°(2)=9.56,
p=0.008, FDR-adjusted p=0.029, £?=0.095. Post hoc
comparisons showed that the autogenous OCD group
had higher total metacognitive belief scores than
healthy controls, whereas the reactive OCD group did
not differ significantly from either the autogenous
OCD group or healthy controls. Negative meta-worry
beliefs differed significantly among the groups,
v*(2)=14.27, p<0.001, FDR-adjusted p=0.007, €=0.141.
Both OCD groups had higher negative meta-worry
belief scores than healthy controls, with no significant
difference between the reactive and autogenous OCD
groups. Superstitious and responsibility/punishment
beliefs also differed significantly among the groups,
v*(2)=9.32, p=0.009, FDR-adjusted p=0.029, £=0.092.
Post hoc comparisons indicated that the autogenous
OCD group scored higher than healthy controls,
whereas the reactive OCD group did not differ
significantly from either group.

No significant group differences were found in
positive meta-worry beliefs, cognitive monitoring,
RMET scores, Faux Pas Detection, Faux Pas
Identification, Faux Pas Understanding, False Belief
Attribution, or total Faux Pas scores. Total CY-BOCS
scores did not differ significantly between the reactive
and autogenous OCD groups.
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Symptom Dimensions in Reactive and Autogenous OCD
Present cases only; values shown as n (%)
: 25 (75.8%)
Cleaning 13 (41.9%)
: 18 (54.5%)
Checking 16 (51.6%)
- 1(3.0%)
Religious 25 (80.6%)
. 14 (42.4%)
Counting 9 (29.0%)
; 12 (36.4%)
Magical 9 (29.0%)
: 10 (30.3%)
Repeating 10 (32.3%)
; 11 (33.3%)
Symmetry/ordering 6 (19.4%)
0 (0.0%)
Sexual 13 (41.9%)
: 1(3.0%)
Aggressive 10 (32.3%)
" 3(9.1%)
Hoarding 3(9.7%)
: 4 (12.1%)
Somatic 1(3.2%)
0 10 20 30 40 50 60 70 80 90
Frequency (%)
I Reactive 0CD (n=33) [ Autogenous OCD (n=31)
Percentages were calculated within each OCD subgroup.
Figure 1. Distribution of obsession/compulsion symptom dimensions in the reactive and autogenous OCD groups. Bars
represent the percentage of participants endorsing each symptom dimension within each OCD subgroup. Cleaning and
checking symptoms were more frequent in the reactive OCD group, whereas religious and sexual symptoms were more frequent
in the autogenous OCD group. Percentages were calculated within groups (reactive OCD, n=33; autogenous OCD, n=31).

In the reactive OCD group, total metacognitive
belief scores were not significantly associated
with  RMET or Faux Pas measures. Significant
correlations were observed primarily among the
metacognitive subdomains and among the Faux
Pas subcomponents. Negative meta-worry beliefs
were positively correlated with superstitious and
responsibility/punishment beliefs and with cognitive
monitoring. Total metacognitive belief scores were
positively correlated with negative meta-worry
beliefs, superstitious and responsibility/punishment
beliefs, and cognitive monitoring. Among the Faux
Pas subcomponents, total Faux Pas scores were
positively correlated with Faux Pas Detection, Faux
Pas Identification, and False Belief Attribution. Faux
Pas Detection and Faux Pas Identification scores
were identical across participants in the reactive OCD
group, resulting in a correlation coefficient of r=1.000

between these two subdomains. The data and scoring
for these variables were rechecked, and the coefficient
was retained because it reflected complete overlap
between the two subdomain scores in this subgroup.
The correlation matrix for the reactive OCD group is
presented in Table 4.

In the autogenous OCD group, total metacognitive
belief scores were positively correlated with Faux
Pas Understanding. Negative meta-worry beliefs
and superstitious and responsibility/punishment
beliefs were also positively associated with Faux
Pas Understanding. Significant correlations were
additionally observed among the metacognitive
subdomains and among the Faux Pas subcomponents.
Total Faux Pas scores were positively correlated
with Faux Pas Detection, Faux Pas ldentification,
and False Belief Attribution. Overall, associations
between metacognitive domains and social cognition
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measures were limited and were most evident for Faux
Pas Understanding in the autogenous OCD group.The
correlation matrix for the autogenous OCD group is
presented in Table 5.

DISCUSSION

This study examined metacognitive beliefs and
social cognition in adolescents with reactive and
autogenous OCD compared with healthy controls.
Overall, the findings suggest that the autogenous-
reactive distinction was reflected primarily in
symptom content and metacognitive beliefs, whereas
group-level differences in social cognition were less
apparent.

Before interpreting the subtype-related findings,
the clinical characteristics of the study groups should
be considered. The groups were broadly comparable
in age, sex distribution, and school grade, suggesting
that the principal findings were unlikely to be
attributable to major sociodemographic differences.
The higher frequency of paternal psychiatric
diagnoses and treatment histories in the OCD groups
may reflect broader familial vulnerability to OCD
and related psychopathology. This interpretation is
consistent with previous studies emphasizing the
contribution of familial and developmental factors
to early-onset pediatric OCD (28, 29). However, this
pattern was observed in both OCD subgroups and
should therefore not be interpreted as specific to
either the reactive or autogenous subtype.

Treatment-related variables were also generally
similar between the two OCD subgroups. The absence
of significant differences in medication use or history
of cognitive behavioral therapy suggests that the
observed subtype-related findings were unlikely
to be explained primarily by treatment exposure.
Psychiatric comorbidities likewise did not show a
clear subtype-specific pattern. Anxiety disorders and
major depressive disorder were observed in both
OCD subgroups, consistent with previous pediatric
OCD literature indicating that anxiety and depressive
disorders commonly co-occur with OCD in children
and adolescents (30, 31). However, the overall
comorbidity profile did not indicate a clear separation
between the reactive and autogenous subtypes.
Taken together, these background findings suggest
that the two OCD groups were clinically comparable
in many respects while also displaying the familial
burden and comorbidity patterns commonly
observed in pediatric OCD.
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The reactive and autogenous OCD groups did not
differ significantly in total metacognitive belief scores
or in most metacognitive subdomains. This finding
suggests that maladaptive metacognitive beliefs may
represent a broader cognitive feature of OCD rather
than a clearly subtype-specific marker. Nevertheless,
comparisons with healthy controls indicated that
metacognitive beliefs were not entirely independent
of subtype-related symptom patterns.The autogenous
OCD group had higher total metacognitive belief
scores and higher superstitious and responsibility/
punishment belief scores than healthy controls,
whereas both OCD groups had higher negative meta-
worry belief scores than healthy controls.

Adult studies of the autogenous-reactive
distinction have yielded inconsistent findings. Some
studies have reported higher scores on the 30-item
Metacognitions Questionnaire (MCQ-30), including
both total and subscale scores, in individuals with
autogenous obsessions than in those with reactive
obsessions, suggesting that secondary beliefs about
thoughts may be more pronounced in autogenous
presentations (32). In contrast, other studies
have found comparable levels of metacognitive
pathology across OCD subtypes (33). Thus, the adult
literature does not provide a definitive conclusion
as to whether metacognitive beliefs constitute a
consistent and specific marker of the autogenous-
reactive distinction. Direct evidence comparing
autogenous and reactive OCD in pediatric samples
remains limited. Recent pediatric OCD research has
identified distinct metacognitive profiles, with more
maladaptive metacognitive beliefs associated with
older age, greater OCD severity, aggressive, sexual,
and religious obsessions, and internalizing symptoms
(10). Similarly, studies of children and adolescents
with OCD have suggested that metacognitive beliefs
may be more closely related to particular symptom
dimensions, especially obsessing and doubting/
checking symptoms (34). These findings indirectly
support an association between metacognitive beliefs
and symptom content resembling the autogenous
cluster, but they do not establish metacognition
as a categorical subtype marker. Taken together,
the present findings suggest that metacognitive
heterogeneity in adolescent OCD cannot be reduced
to the autogenous-reactive dichotomy. Rather,
metacognitive beliefsmay representashared cognitive
vulnerability thatvariesaccordingtosymptomcontent,
clinical severity, developmental characteristics, and
broader internalizing psychopathology.
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With respect to social cognition, no significant
group differences were found in RMET or Faux Pas
performance after correction for multiple comparisons.
This finding suggests that social cognition may not
represent a broad or homogeneous distinguishing
feature of the autogenous and reactive OCD subtypes
in adolescence. It is consistent with previous
literature showing that social cognitive difficulties
are not uniformly observed across OCD samples
or assessment tasks (11, 12). Reviews and meta-
analyses of adult OCD have reported impairments
particularly in theory of mind and cognitive empathy,
while also emphasizing that the magnitude of these
impairments varies according to the task and social
cognitive domain assessed (11). Similarly, task-based
studies have suggested that basic social cognitive
abilities may remain relatively preserved in OCD,
whereas more complex mentalizing processes may be
more vulnerable (35).

Although group-level differencesin social cognition
were not evident, the correlation findings suggested
a more selective relationship between metacognitive
beliefs and specific aspects of social understanding. In
the reactive group, significant associations were largely
confined within the same domain, suggesting relative
separation between metacognitive beliefs and social
cognition. In contrast, in the autogenous group, more
maladaptive metacognitive beliefs were associated
with better performance in interpreting the meaning,
intention, and interpersonal consequences of socially
inappropriate situations. Rather than indicating
global social cognitive impairment, this pattern may
reflect a selective association between beliefs about
intrusive thoughts and the processing of complex
social meaning in adolescents with autogenous OCD.
An exploratory pilot study examining social cognition
and metacognition concurrently similarly suggested
that basic social cognitive abilities may be relatively
preservedin OCD, whereas metacognitive disturbances
may be more prominent (15). Taken together, the
present findings suggest that metacognition and
social cognition in adolescent OCD are neither entirely
independent nor components of a single unified
dimension of impairment. Instead, their relationship
may emerge through selective associations between
specific metacognitive belief domains and particular
aspects of social understanding.

Several limitations should be considered when
interpreting these findings. First, the cross-sectional
design precludes causal inferences regarding the
relationships among OCD subtype, metacognitive
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beliefs, and social cognition. Second, the study was
conducted at a single tertiary child and adolescent
psychiatry outpatient clinic, and the autogenous
and reactive OCD subgroups were relatively small.
Although the sensitivity power analysis indicated that
the available sample was sufficient to detect medium-
to-large effects, smaller effects, particularly in pairwise
comparisons between the OCD groups, may have
remained undetected. The generalizability of the
findings may therefore be limited, and nonsignificant
results should be interpreted cautiously. Third,
although subtype classification was based on Lee
and Kwon's theoretical model, assignment to the
autogenous or reactive OCD group relied on clinical
judgment regarding the predominant symptom
profile. In participants with multiple symptom
dimensions, classification was based on the symptom
pattern that was most prominent, caused the
greatest subjective distress, and had the greatest
effect on daily functioning. However, interrater
reliability for subtype assignment was not formally
calculated, which may have introduced some degree
of subjectivity into the classification process. In
addition, the presence of mixed symptom profiles in
a substantial proportion of the OCD sample suggests
that differences in symptom content between groups
should be interpreted in relation to the classification
criteria rather than as wholly independent findings.
Fourth, psychotropic medication use and psychiatric
comorbidities may have influenced the results.
Although treatment-related variables did not differ
significantly between the reactive and autogenous
OCD groups, antipsychotic use was numerically
more common in the reactive group and may have
affected RMET and Faux Pas performance. ADHD did
not differ significantly between the OCD subgroups,
but some anxiety-related comorbidities, particularly
specific phobia and generalized anxiety disorder, were
unevenly distributed. Because of the small subgroup
sizes and low cell counts for several comorbidities,
these variables were not included as covariates in
the main analyses. Residual confounding related
to medication status and psychiatric comorbidity
therefore cannot be excluded. Fifth, 1Q was not
included as a covariate in the main analyses, although
cognitive ability may influence performance on
tasks such as the RMET and Faux Pas Test. Another
limitation concerns the high overlap between Faux Pas
Detection and Faux Pas Identification in the reactive
OCD subgroup. Although the data and scoring
were rechecked, the two subdomain scores were
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identical in this subgroup, limiting their independent
interpretation. Finally, multiple comparisons were
conducted across clinical, metacognitive, and social
cognition variables. Statistically significant findings,
particularly those limited to a single social cognition
subcomponent, should therefore be interpreted
cautiously and require replication in larger samples.

CONCLUSION

The findings suggest that the autogenous-reactive
distinction in adolescent OCD is reflected primarily in
symptom content rather than in clearly differentiated
metacognitive or social cognitive profiles. Although
some metacognitive belief domains differed between
the OCD groups and healthy controls, the reactive and
autogenous OCD groups did not differ significantly
from each other in metacognitive beliefs. Similarly,
no significant group differences were observed in
RMET or Faux Pas performance after correction for
multiple comparisons. Correlation analyses revealed
only selective associations between metacognitive
beliefs and specific aspects of social understanding,
particularly in the autogenous group. Overall, the
autogenous-reactive distinction may be useful for
characterizing symptom presentation but not for
defining distinct metacognitive or social cognitive
subtypes in adolescent OCD. Larger longitudinal
studies are needed to clarify these relationships.
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ABSTRACT

Objective: Systemicinflammation, particularlyinvolving leukocytes and neutrophils, plays a critical role in stroke pathophysiology
and lesion evolution and may influence treatment safety and outcomes. This study aimed to evaluate the prognostic value of
admission leukocyte and neutrophil counts in patients with acute ischemic stroke treated with intravenous thrombolysis and/
or mechanical thrombectomy.

Method: A total of 101 patients with ischemic stroke in the middle cerebral artery (MCA) territory who were treated with
intravenous tissue plasminogen activator (IV tPA), mechanical thrombectomy (MT), or bridging therapy were analyzed.
Demographic, clinical, laboratory, and neuroimaging data were collected. Infarct and hemorrhage volumes were calculated
using the ABC/2 method. Clinical outcomes were assessed using National Institutes of Health Stroke Scale (NIHSS) scores and the
modified Rankin Scale (mRS). Associations between inflammatory markers, radiological findings, hemorrhagic transformation,
and functional outcomes were analyzed.

Results: Higher admission leukocyte and neutrophil counts were significantly associated with large artery atherosclerosis and
were observed in patients undergoing mechanical thrombectomy or bridging therapy. Elevated leukocyte and neutrophil levels
were associated with larger infarct volumes, an increased risk of intracranial hemorrhage, and poorer functional outcomes.
Patients with unfavorable outcomes and those who died within 90 days had significantly higher leukocyte and neutrophil
counts. Higher glycated hemoglobin (HbA1c) and C-reactive protein (CRP) levels and lower high-density lipoprotein (HDL) levels
were associated with hemorrhagic transformation and poor prognosis. Successful recanalization was associated with smaller
infarct volumes and better functional outcomes.

Conclusion: Admission leukocyte and neutrophil counts are associated with stroke etiology, hemorrhagic complications,
and functional outcomes following reperfusion therapy. These readily available inflammatory biomarkers may serve as useful
prognostic indicators in the management of acute ischemic stroke.
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INTRODUCTION

Acute ischemic stroke is a leading cause of mortality
and long-term disability worldwide despite significant
advances in reperfusion therapies. A substantial
proportion of patients experience unfavorable
outcomes, highlighting the need for readily available
biomarkers that may assist in prognostic assessment
and clinical decision-making.

Ischemic stroke triggers an acute inflammatory
response characterized by the recruitment of various
immune cells, particularly neutrophils and leukocytes,
which play pivotal roles in disease pathophysiology (1).
Elucidating the dynamics and behavior of these cells
may enhance our understanding of the mechanisms
underlying ischemia-related brain injury.

Following ischemic stroke, an inflammatory
cascade is initiated in the brain, encompassing both
local and systemic immune responses. Neutrophils
are among the first immune cells to migrate into
ischemic tissue, with evidence demonstrating their
accumulation within the first 12 hours. This early
neutrophil infiltration contributes significantly to
secondary brain injury by promoting oxidative
stress, releasing proinflammatory mediators,
and disrupting the blood-brain barrier, thereby
adversely affecting recovery (1-3). Neutrophils
contribute to the early inflammatory response
and become further activated during reperfusion
after stroke, potentially contributing to the no-
reflow phenomenon (2). This increased activation
can intensify cerebral edema and exacerbate
neuronal injury, highlighting the importance of the
inflammatory process (4, 5).

Inflammatory markers are closely associated with
the severity of ischemic stroke and subsequent clinical
outcomes. Elevated leukocyte and neutrophil levels,
in particular, have been associated with larger infarct
volume, more severe initial neurological impairment,
a greater likelihood of hemorrhagic transformation,
and unfavorable clinical outcomes (3-6).

This study aimed to assess the relationship between
admission leukocyte and neutrophil counts and
radiological and functional outcomes in patients with
acute ischemic stroke treated with intravenous tissue
plasminogen activator (IV tPA) and/or mechanical
thrombectomy. We examined the associations of
these inflammatory markers with stroke etiology,
hemorrhagic transformation, infarct volume, and 90-
day functional outcomes to clarify their prognostic
value in patients with acute ischemic stroke.
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METHODS

Patient Selection

Patients admitted to the hospital with a diagnosis of
acute ischemic stroke and treated with IV tPA and/
or mechanical thrombectomy were included in the
study. Based on the type of reperfusion therapy
received, patients were categorized into three groups:
those treated with IV tPA alone, those who underwent
mechanical thrombectomy alone, and those who
received bridging therapy, defined as mechanical
thrombectomy following IV tPA administration. Only
patients with acute ischemic stroke involving the
middle cerebral artery territory were included. Ethical
approval for this study was obtained from the Yeditepe
University Clinical Research Ethics Committee
(approval number: 1212). Written informed consent
was obtained from the patients and/or their relatives.

Clinical Information and Neuroimaging
Demographic characteristics, including age and sex,
were recorded. Detailed clinical data were collected,
including baseline National Institutes of Health
Stroke Scale (NIHSS) scores and the presence of
comorbidities such as diabetes mellitus, hypertension,
atrial fibrillation, and previous stroke. Laboratory
parameters obtained at admission included complete
blood count parameters (leukocyte and neutrophil
counts), serum lipid profiles (low-density lipoprotein
[LDL] and high-density lipoprotein [HDL]), glycated
hemoglobin (HbA1c), and C-reactive protein (CRP)
levels. To evaluate treatment time intervals, symptom-
to-door, door-to-needle, symptom-to-puncture, and
puncture-to-recanalization times were recorded.

Procedural data, including the number of passes,
the method employed, and recanalization status
according to the modified Thrombolysis in Cerebral
Infarction (mTICI) score, were recorded.

Clinical outcomes were evaluated using NIHSS
scores at 24 hours and at discharge and the modified
Rankin Scale score at 90 days.

Stroke etiology was determined after etiological
investigations according to the Trial of ORG 10172 in
Acute Stroke Treatment (TOAST) classification.

The presence of intracranial hemorrhage after
treatment was evaluated using cranial computed
tomography (CT) according to the European
Cooperative Acute Stroke Study (ECASS) criteria. Infarct
volume was assessed using follow-up cranial magnetic
resonance imaging (MRI) or CT obtained at least 24
hours after treatment. Infarct size was calculated
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using the ABC/2 formula, where A represents the
largest infarct diameter, B represents the diameter
perpendicular to A, and C represents the number of
imaging slices containing the infarct multiplied by the
slice thickness. Infarct volume was then estimated as
A x B x C/ 2. Similarly, in patients with hemorrhagic
transformation, intracranial hemorrhage volume
was calculated using the same method on cranial CT
images obtained at 24 hours.

Statistical Analysis

Statistical analyses were performed using appropriate
parametric and nonparametric tests according to
the distribution of the data. Nonparametric data
were expressed as medians and interquartile ranges,
whereas parametric data were expressed as means
and standard deviations. Differences between groups
were analyzed using Student’s t-test or the Mann-
Whitney U test, as appropriate, and correlation
analyses were performed using Pearson’s or
Spearman’s correlation tests. Fisher's exact test was
used to evaluate categorical data. A p value <0.05
was considered statistically significant. Statistical
analyses were performed using SPSS version 30.0.0
and GraphPad Prism version 9.1.2.

RESULTS

A total of 101 patients were enrolled in the study.
Of these, 54 (53.5%) underwent mechanical
thrombectomy, 31 (30.7%) were treated with IV
tPA alone, and 16 (15.8%) received both IV tPA and
mechanical thrombectomy (bridging therapy).
Fifty-six (55.4%) patients were male and 45 (44.6%)
were female. Twenty (19.8%) patients did not have
a proximal occlusion, whereas 27 (26.7%) had an
internal carotid artery (ICA) occlusion, 33 (32.7%)
had a middle cerebral artery (MCA) M1 segment
occlusion, and 21 (20.8%) had an MCA M2 segment
occlusion (Table 1).

All patients underwent noncontrast cranial
tomography on admission and at 24 hours. Baseline
Alberta Stroke Program Early CT Scores (ASPECTS)
ranged from 6 to 10. Overall, nine (8.9%) patients
had an ASPECTS of 6, 27 (26.7%) had a score of 7, 25
(24.8%) had a score of 8, 32 (31.7%) had a score of 9,
and eight (7.9%) had a score of 10.

The median leukocyte count was 8,355/ul
(interquartile range [IQRI: 6,582.5-10,697.5) in the
overall study population, 6,980/ul (IQR: 6,020-9,470)
in the IV tPA group, 9,060/ul (IQR: 6,590-11,030) in
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the mechanical thrombectomy group, and 9,125/
pl (IQR: 7,067.5-10,847.5) in the bridging therapy
group. The median neutrophil count and neutrophil
percentage were 4,060/uL (IQR: 3,120-6,390) and
61.0%, respectively, in the IV tPA group; 6,270/pL
(IQR: 4,060-8,455) and 68.3%, respectively, in the
mechanical thrombectomy group; and 5,880/uL (IQR:
4,585-7,105) and 65.9%, respectively, in the bridging
therapy group. Both neutrophil count and neutrophil
percentage differed significantly among the
treatment groups (p=0.007 and p=0.003, respectively)
(Fig. 1a, b), with patients treated with mechanical
thrombectomy having significantly higher neutrophil
counts and percentages than those treated with IV tPA
alone. To assess whether infection might account for
the differences in neutrophil counts, CRP levels were
compared among the groups; no significant difference
was observed (p=0.089).

Successful recanalization was achieved in 55
(78.6%) patients who underwent mechanical
thrombectomy (MT), including 42 (77.8%) in the MT-
alone group and 13 (81.3%) in the bridging therapy
group (Fig. 2a).

According to the TOAST classification, 23 (22.8%)
patients had large artery atherosclerosis, 44 (43.6%)
had cardioembolism, and 14 (13.9%) had small vessel
disease. Four (4%) patients had other determined
etiologies, such as vasculitis, and 16 (15.8%) were
classified as having cryptogenic stroke. Analysis of
the relationship between leukocyte and neutrophil
counts and stroke etiology revealed that patients with
large artery atherosclerosis had significantly higher
leukocyte and neutrophil numbers than patients with
other etiologies (p=0.004 and p=0.006, respectively).

The median lesion volume at 24 hours was 3,857.68
mm?3 (IQR: 1,322.19-35,372.16) in the IV tPA group,
106,375.61 mm?* (IQR: 20,674.22-218,992.67) in the
mechanical thrombectomy group, and 42,654.81 mm?
(IQR: 11,903.33-106,176.53) in the bridging therapy
group. Seventy-five (74.3%) patients had nointracranial
hemorrhage. Intracranial hemorrhage was observed in
three (9.7%) patients in the IV tPA group, 18 (33.3%) in
the MT group, and five (31.3%) in the bridging therapy
group. Lesion volume differed significantly among the
treatment groups (p<0.001), with patients undergoing
mechanical thrombectomy having significantly larger
lesion volumes than those treated with IV tPA alone.
Hemorrhage volume also differed significantly among
the groups (p=0.044), with greater hemorrhage
volumes observed in the mechanical thrombectomy
group than in the IV tPA group.
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Table 1: Patient characteristics according to treatment group
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IV tPA MT Bridging therapy Total

(n=31) (n=54) (n=16) (n=101) P
Demographic characteristics
Age (mean+SD) 66.1+14.8 67.2+13.1 62.3+15.2 66.1+13.9 0.52
Female sex, n (%) 14 (45.2) 26 (48.1) 5(31.3) 45 (44.6) 0.49
Medical history
Diabetes mellitus, n (%) 15 (48.4) 19 (35.2) 7 (43.8) 41 (40.6) 0.47
Hypertension, n (%) 22 (71) 32(59.3) 10 (62.5) 64 (63.4) 0.56
Hyperlipidemia, n (%) 22 (71) 30(55.6) 10 (62.5) 62 (61.4) 0.37
Atrial fibrillation, n (%) 9(29) 25 (46.3) 4 (25) 38(37.6) 0.15
Previous stroke, n (%) 9(29) 12(22.2) 1(6.3) 22(21.8) 0.08
Smoking, n (%) 7 (22.6) 7(13) 4 (25) 18 (17.8) 0.38
Clinical characteristics
Baseline NIHSS score (median, IQR) 6 (4-9) 13 (11-15.25) 9.5 (7-12.75) 11(7-14) 0.001
Occlusion site

ICA 1(3.2) 21(38.9) 5(31.3) 27 (26.7)

M1 segment - 27 (50) 6(37.5) 33(32.7)

M2 segment 10(32.3) 6(11.1) 5(31.3) 21(20.8)
Symptom-to-door time (median, IQR) 70.5(52.5-118) 137.5(50-283.25) 61 (40-87) 90 (50-202)  0.015
Door-to-needle time (median, IQR) 79 (59-100) - 72 (64.5-86) 73 (61-95) 0.47
Symptom-to-puncture time (median, IQR) - 313.5(195-420) 177 (146-235) 240 (177-363) 0.001
Puncture-to-recanalization time (median, IQR) - 28 (20-51.5) 30(14.25-62.75)  28.5(19.5-59) 0.9
Interventional procedures
Technique employed 0.42

Stent retriever, n (%) - 25 (47.2) 9(56.3) 34 (49.3)

Aspiration, n (%) - 19(35.8) 3(18.8) 22(31.9)

Combined, n (%) - 9(17) 4 (25) 13(18.8)

Number of passes (median, IQR) - 1(1-3) 1.5(1-2.75) 1(1-3) 0.97
Recanalization score 0.53
mTICl 0-2a - 12(22.3) 3(18.8) 15(21.4)
mTICl 2b-3 - 42 (77.7) 13 (81.2) 55(78.6)
Clinical outcomes
NIHSS score at 24 hours (median, IQR) 4(3-7) 10.5 (7.75-14) 7 (4-14) 8(4-12.5) <0.001
NIHSS score at discharge (median, IQR) 3(0-5.25) 8(4-13) 6(3-9) 5(2-11) <0.001
mRS score at 90 days 0.003

mRS 0-2 24 (77.4) 22 (40.7) 5(31.3) 51 (50.5)

mRS 3-5 5(16.1) 16 (29.7) 8 (50) 29(28.7)

mRS 6 2 (6.5) 16 (29.6) 3(18.8) 21(20.8)

SD: Standard deviation; IQR: Interquartile range; ICA: Internal carotid artery.

Leukocyte and neutrophil

counts

differed

association (p=0.04). Patients with higher HDL levels

significantly between patients with and without
intracranial hemorrhage (p=0.022 and p=0.029,
respectively) (Fig. 1c, d). Higher leukocyte and
neutrophil counts were associated with intracranial
hemorrhage. HbA1c levels showed a similar

had a lower frequency of intracranial hemorrhage
at 24 hours (p=0.021), whereas LDL levels did not
differ significantly (p=0.27). Similar findings were
observed in the subgroup of patients who underwent
mechanical thrombectomy and achieved successful
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Figure 1. Neutrophil and leukocyte profiles according to treatment, hemorrhagic transformation, and functional outcome.
Neutrophil count and ratio were higher in the mechanical thrombectomy and bridging therapy groups than in the intravenous
tissue plasminogen activator (IV tPA) group (p=0.007 and p=0.003, respectively) (a, b). Leukocyte and neutrophil counts were
higher in patients with intracranial hemorrhage at 24 hours (p=0.022 and p=0.029, respectively) (c, d) and in patients with poor
functional outcomes at 90 days (p=0.019 and p=0.008, respectively) (e, f).

recanalization. In this subgroup, leukocyte and
neutrophil counts, HDL cholesterol levels, and HbA1c
levels differed significantly between patients with and
without intracranial hemorrhage (p=0.026, p=0.041,
p=0.009, and p=0.046, respectively).

The modified Rankin Scale (mRS) was used to
assess functional outcomes during follow-up. Patients
with mRS scores of 0-2 were considered functionally
independent. At 90 days, 51 (50.5%) patients achieved
functional independence (mRS 0-2), including
24 (77.4%) in the IV tPA group, 22 (40.7%) in the
mechanical thrombectomy group, and five (31.3%)
in the bridging therapy group. Twenty-one (20.8%)
patients had died by 90 days (Fig. 2b).

Lesion and hemorrhage volumes at 24 hours
differed significantly according to functional
independence (p<0.001 and p=0.003, respectively).
Hemorrhage volume was significantly greater
in patients with an mRS score of 6. Functionally
independent patients had smaller lesion volumes
at 24 hours. Patients with a favorable functional
outcome (MRS 0-2) demonstrated a significantly
greater reduction in NIHSS score from baseline to 24
hours after treatment (p=0.002).

Leukocyte and neutrophil counts differed
significantly among the 90-day functional outcome
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Figure 2. Recanalization scores and clinical outcomes.
Modified Thrombolysis in Cerebral Infarction (mTICI) scores
(a) and modified Rankin Scale (mRS) scores (b) of patients
at 90 days according to treatment method.

groups (p=0.019 and p=0.008, respectively), with
the highest values observed in patients with an mRS
score of 6 at 90 days (Fig. 1e, f). In addition, CRP,
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HDL cholesterol, and HbA1c levels were significantly
associated with functional outcomes (p=0.017,
p=0.020, and p=0.020, respectively). Higher CRP and
HbA1c levels, together with lower HDL cholesterol
levels, were associated with unfavorable functional
outcomes.

Recanalization status, determined using the mTICI
scoring system, was associated with lesion volume
at 24 hours (p=0.033); patients with successful
recanalization (mTICI 2b-3) had smaller lesions at 24
hours. Recanalization status was also significantly
associated with the 90-day mRS score (p=0.041), with
unsuccessful recanalization being associated with
poorer functional outcomes.

DISCUSSION

This study examined the associations between
inflammatory biomarkers and clinical outcomes
in patients with acute ischemic stroke undergoing
intravenous  thrombolysis and/or  mechanical
thrombectomy. Our results demonstrated that
admission leukocyte and neutrophil counts were
associated with stroke etiology, hemorrhagic
transformation, and functional outcomes,
highlighting the role of systemic inflammation in
stroke pathophysiology and prognosis following
reperfusion therapy.

Patients undergoing mechanical thrombectomy
or bridging therapy had significantly higher leukocyte
and neutrophil counts than those treated with IV tPA
alone. CRP levels did not differ significantly among
the treatment groups, suggesting that infection was
unlikely to account for the observed differences. In
addition, none of the patients included in the study
had a hematological disorder known to alter complete
blood count parameters. These findings may reflect
differences in underlying stroke severity, as patients
treated with mechanical thrombectomy typically have
large vessel occlusions and more extensive ischemic
injury. Consistent with this interpretation, previous
studies have demonstrated that elevated leukocyte
and neutrophil counts at admission are strongly
associated with the presence of large vessel occlusion
(7). Moreover, lymphocyte counts and ratios have
been shown to predict large vessel occlusion in acute
ischemic stroke (8).

Patients with large artery atherosclerosis had
higher leukocyte and neutrophil counts than
those with other stroke etiologies. Large artery
atherosclerosis is characterized by persistent
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vascular inflammation and unstable atherosclerotic
plaques, conditions that may predispose patients to
an amplified inflammatory response during acute
ischemia (4). Higher levels of systemic inflammatory
markers, particularly leukocyte counts, have been
associated with an increased risk of cerebrovascular
disease, including acute ischemic stroke resulting
from atherosclerosis (9). These findings underscore the
important role of inflammation in the development
of atherosclerosis and subsequent vascular occlusion.
Our results further support existing evidence that the
systemic inflammatory burden varies among stroke
subtypes and may affect both therapeutic response
and clinical outcomes.

Hemorrhagic transformation is one of the most
feared complications of reperfusion therapy. In this
study, higher leukocyte and neutrophil counts were
significantly associated with intracranial hemorrhage
at 24 hours. Considering the potential effect of
recanalization on hemorrhagic transformation,
subgroup analyses were performed in patients who
underwent mechanical thrombectomy and achieved
successful recanalization. The associations persisted
in this subgroup, suggesting that inflammation may
be associated with hemorrhagic risk independently
of angiographic reperfusion. Both experimental and
clinical studies have demonstrated that neutrophil-
driven inflammatory processes, together with
endothelial injury, proteolytic enzyme release, and
oxidative stress, can increase vascular permeability
and thereby promote hemorrhagic transformation
(1, 4). Moreover, admission and postprocedural
neutrophil-to-lymphocyte ratios have been identified
as independent prognostic factors for intracranial
hemorrhage and functional outcomes in patients with
large vessel occlusion (6, 10-12).

Functional outcome at 90 days, assessed
using the modified Rankin Scale, was significantly
associated with leukocyte and neutrophil counts.
Patients who died had the highest leukocyte and
neutrophil levels, whereas those who achieved
functional independence had lower counts and
showed greater early neurological improvement,
as reflected by a larger reduction in NIHSS scores.
Consistent with these findings, previous clinical
studies have reported that elevated leukocyte and
neutrophil counts in acute ischemic stroke are
associated with larger infarct volumes and poorer
functional outcomes (13-16). Neutrophils are
among the first immune cells recruited to ischemic
brain tissue and are known to promote blood-brain



Aksoy et al. Leukocytes and stroke outcomes

barrier disruption, microvascular impairment, and
secondary neuronal injury, which may account
for their association with poorer radiological and
clinical outcomes (4).

Moreover, elevated HbA1c levels were associated
with an increased risk of hemorrhage, suggesting that
poor long-term glycemic control may compromise
microvascular integrity. In contrast, higher HDL levels
were associated with a lower risk of hemorrhagic
complications, potentially because of their anti-
inflammatory and endothelial-protective effects.
Additionally, increased CRP and HbAlc levels,
together with reduced HDL levels, were associated
with poorer functional outcomes, underscoring the
complex interplay among inflammation, metabolic
status, and stroke recovery.

Recent evidence indicates that higher HbA1c
levels are associated with an increased risk of
poor functional recovery and higher mortality in
patients with acute ischemic stroke (17, 18). HbA1c
reflects chronic glycemic status and may therefore
provide important information regarding long-
term outcomes (19). Accordingly, patients with
poor prestroke glycemic control may experience
worse neurological outcomes. HDL modulates
macrophage and adipocyte function through
cholesterol transport mechanisms, thereby exerting
anti-inflammatory and antiatherosclerotic effects
(20, 21). In acute ischemic stroke, the neutrophil-to-
HDL cholesterol ratio (NHR) has been identified as a
potential prognostic marker, with an elevated NHR
associated with poor functional outcomes in patients
treated with either intravenous thrombolysis or
mechanical thrombectomy (22, 23).

Successful recanalization was associated with
smaller infarct volumes and better functional
outcomes, emphasizing that timely and effective
reperfusion remains a key prognostic factor (24).
Lesion volume at 24 hours was closely associated
with both hemorrhagic transformation and functional
outcome. Larger lesion volumes were associated with
an increased risk of hemorrhagic complications and
poorer clinical outcomes, as previously reported in the
literature (25).

Although neutrophil and leukocyte counts have
been extensively investigated in acute ischemic
stroke, the present study extends previous work
in several important ways. Specifically, it examines
acute reperfusion therapies across defined patient
subgroups, provides a detailed analysis of radiological
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parameters, including lesion volume, hemorrhage
volume, and reperfusion scores, and simultaneously
evaluates additional laboratory markers such as
HbA1c and CRP.

This study has several limitations. First, as a
single-center study, the findings may not be fully
generalizable to broader patient populations. The
relatively modest sample size, particularly within
the treatment subgroups, may have limited the
statistical power to detect smaller differences and
conduct more detailed subgroup analyses. Finally,
only admission leukocyte and neutrophil counts
were evaluated; serial measurements and additional
inflammatory biomarkers might have provided a
more comprehensive assessment of the temporal
inflammatory response.

Our results indicate that systemic inflammation,
particularly neutrophil-mediated responses, is associated
with the safety and functional outcomes of reperfusion
treatment for acute ischemic stroke. These findings
suggest that leukocyte and neutrophil counts, which
are routinely available in clinical practice, may serve as
useful prognostic indicators. A better understanding of
inflammatory mechanisms, particularly those involving
neutrophils, may contribute to the development of
future therapeutic strategies aimed at modulating the
immune response and potentially improving outcomes
in patients with ischemic stroke.
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ABSTRACT

Objective: Peroneal neuropathy is the most common entrapment neuropathy of the lower extremity and most commonly
results from compression of the peroneal nerve at the fibular head. This study aimed to evaluate the relationship between
peroneal neuropathy and rapid weight loss after bariatric surgery and to assess the outcomes of surgical decompression in
patients presenting with foot drop.

Method: Between 2020 and 2025, five patients underwent surgical treatment for foot drop due to peroneal neuropathy
following bariatric surgery. The diagnosis was confirmed by clinical evaluation, imaging, and electromyography (EMG). Changes
in body weight and body mass index before and after bariatric surgery, the duration of weight loss, time to onset of clinical
symptoms, and changes in clinical findings after peroneal nerve decompression were evaluated.

Results: Of the five patients who developed peroneal neuropathy after bariatric surgery, two were female and three were male. The
mean age was 37 years. Compared with preoperative body weight, the mean weight reduction was 36.6%. Patients experienced
the greatest weight loss within the first 4-6 months after bariatric surgery. Foot weakness developed a mean of 7.2 months after
bariatric surgery. All patients underwent peroneal nerve decompression. At the six-month follow-up, four patients had a Medical
Research Council (MRC) score of 5, including one patient with bilateral involvement, whereas one patient had an MRC score of 4.
Conclusion: Both mechanical and metabolic factors may contribute to the development of peroneal neuropathy after rapid
and substantial weight loss. Given the increasing prevalence of obesity, the growing use of bariatric surgery, and changing
societal attitudes toward weight loss, clinicians should remain alert to such neurological complications. Early diagnosis and
timely surgical intervention may contribute to favorable neurological outcomes.

Keywords: Bariatric surgery, peroneal neuropathy, foot drop, surgical decompression

INTRODUCTION for approximately 15% of all mononeuropathies,

after median and ulnar neuropathies (1). Peroneal
Peroneal neuropathy is the most common entrapment ~ neuropathy may cause complete or partial foot drop
neuropathy of the lower extremity. It is also the third ~ and may be accompanied by sensory impairment.
mostcommon focal neuropathyinadultsandaccounts ~ Pain may occur in some conditions, such as traumatic
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injuries or compressive lesions, but it is not a
typical presenting symptom. Trauma, compression,
iatrogenic injury, and medical or metabolic disorders
are among the etiological factors associated with
peroneal neuropathy, with compression being
the most common. The common peroneal nerve
branches from the sciatic nerve, courses around the
neck of the fibula, and subsequently divides into its
terminal branches supplying the lower leg and foot.
Compression may occur anywhere along the course
of the nerve but is most common at the fibular
head, where the nerve is superficial and covered by
only a thin layer of subcutaneous tissue (2). Both
conservative and surgical treatment options may be
considered for foot drop associated with peroneal
neuropathy. Conservative treatment is generally
considered initially in selected patients (3).

Peroneal neuropathy has also been reported as a
neurological complication following bariatric surgery.
Bariatric surgery encompasses a range of procedures
designed to achieve weight loss. These procedures
alter gastrointestinal anatomy to restrict food intake
and, in some cases, modify nutrient absorption and
metabolism, thereby promoting weight loss. Loss of
the protective fat pad surrounding the fibular head
may predispose the common peroneal nerve (CPN)
to compression, resulting in peroneal neuropathy and
associated neurological symptoms. This condition,
sometimes referred to as “slimmer’s paralysis,’
describes peroneal neuropathy associated with
excessive and rapid weight loss (4-7).

In this study, we present our clinical experience
with patients who developed peroneal neuropathy
following bariatric surgery and examine its association
with postoperative weight loss.

METHODS

Data were processed using Microsoft Excel.
Demographic characteristics, mean values, and
standard deviations were calculated. Changes in body
weight over time and body mass index (BMI) were
also evaluated. No inferential statistical analyses were
performed; only descriptive analyses were conducted.

Between 2020 and 2025, five of 30 patients who
presented to our clinic with foot drop had a history
of bariatric surgery. All patients underwent clinical
examination, laboratory evaluation, and radiological
imaging. Laboratory parameters, including vitamin
B12, folate, thiamine (vitamin B1), vitamin E, and
copper levels, were reviewed, and clinically relevant
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abnormalities were identified. Magnetic resonance
imaging (MRI) was performed to visualize the peroneal
nerve at the level of the fibular head and to exclude
other potential causes of foot drop, including ganglion
cysts, intraneural cysts, tumors, and other space-
occupying lesions. Electromyography examinations
were performed in all patients. Muscle strength was
assessed using the Medical Research Council (MRC)
scale (8). Clinical examination, electrophysiological
findings, laboratory results, and imaging supported
the diagnosis of foot drop associated with peroneal
neuropathy. All patients were subsequently evaluated
by a neurologist. Peroneal nerve decompression was
performed in patients for whom surgical treatment
was considered appropriate.

Surgical Procedure

The procedure was performed under local or general
anesthesia. The knee was placed in slight flexion, and
the lateral aspect of the knee was prepared according to
standard sterile surgical technique.The fibular head was
identified and marked, and a curved incision extending
proximally and distally from this landmark was planned.
After incision of the skin and subcutaneous tissue, the
common peroneal nerve was carefully exposed at
the level of the popliteal fossa and dissected distally.
The fascia overlying the peroneus longus muscle
was identified, and fasciotomy was performed at the
level of the fibular head. The superficial and deep
peroneal branches were subsequently identified and
decompressed (Fig. 1).

RESULTS

Of the five patients who developed peroneal
neuropathy following bariatric surgery, two were
female and three were male. The mean age was 37
years. Three patients had right-sided entrapment,
one had left-sided entrapment, and one had bilateral
clinical involvement. After the onset of foot drop,
all patients underwent electromyography (EMG).
Electrophysiological findings included partial axonal
injury involving the right deep peroneal branch in
one patient, axonal injury of the right peroneal nerve
in another, and conduction block of the left peroneal
nerve at the fibular head in a third patient. In one
patient, conduction block and reduced conduction
velocity were detected at the knee level in both
peroneal nerves. In another patient, bilateral peroneal
nerve motor conduction blocks consistent with
entrapment neuropathy were detected at the level of
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Figure 1. Surgical exposure of the right peroneal nerve.
(a) Common peroneal nerve. (b) Deep peroneal nerve. (c)
Superficial peroneal nerve.

thefibularheads. Although two patientsdemonstrated
bilateral electrophysiological abnormalities, only one
had bilateral foot drop (Fig. 2). Compared with pre-
bariatric surgery body weight, the mean reduction in
body weight was 36.6%. The mean monthly weight
loss from bariatric surgery to the onset of foot drop
was 7.4 kg/month. The greatest weight reduction
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occurred during the first 4-6 months after bariatric
surgery. Foot weakness developed a mean of 7.2
months after bariatric surgery. The mean reduction
in BMI was 36.9% compared with the preoperative
value, assessed after a mean postoperative period of
4.6 months, when substantial weight loss had become
evident. The mean interval during which patients
experienced symptoms suggestive of peroneal nerve
entrapment, such as sensory loss, tingling, or weakness
of the foot or ankle, before the development of foot
drop was 7.2 months (range, 5-9 months). Patients
presented to our clinic a mean of 7.2 days (range, 5-9
days) after the onset of foot drop (Table 1).

At the 15-day follow-up after decompression
surgery, the MRC score improved from 1 to 2 in
one patient and from 0 to 1 in three patients. In the
patient with bilateral peroneal nerve compression,
decompression procedures were performed two
weeks apart. In this patient, the MRC score improved
from 0 to 1 on the right side and from 2 to 3 on the
left side. At the six-month follow-up, four patients
had achieved an MRC score of 5, including the patient
with bilateral involvement, whereas one patient had
an MRC score of 4.

DISCUSSION

This study evaluated patients who developed peroneal
neuropathy and foot drop following bariatric surgery,
focusing on the magnitude and duration of weight
loss and the role of peroneal nerve decompression in
treatment.

In 1929, Woltman was the first to describe an
association between substantial weight loss and foot
drop. Later, in 1947, Nagler et al. (9) reported a case
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brevis muscle. (b) Recording site: tibialis anterior muscle.

Figure 2. Electromyography (EMG) tracings demonstrating right peroneal neuropathy. (a) Recording site: extensor digitorum
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Table 1: Demographic and clinical characteristics of patients

Patient 3 Patient 4 Patient 5 Mean Range SD
Female

Patient 2

Patient 1

Male Female Male
27

43

Male
49

Sex

7.9
255

27-49
104-180

37 37
147.4

34
150

Age, years

104
64
40 (38.5%)

140
81
59 (42.1%)

180
122

163

Preoperative weight

19.8
4.1

81-122
40-63
34-624
20.9-42.9
31.2-42.1

94
53.4 (36.6%)

103
47 (31.3%)

100
63 (38.6%)

Postoperative weight

(32.2%)
54.3

58

Weight loss

9.5

34 50.4
20.9

46.8

62.4

53.2

Preoperative BMI

7.6
44

321

429 27.1
42.1

36.8

327

Postoperative BMI

36.9

40.6

32.2 31.2

38.5

Reduction in BMI (%)

4-6
5-9
5-9

4.6

Duration of weight loss (months)

7.2
7.2

Time from surgery to symptom onset (months)

Time from foot-drop onset to presentation (days)

Affected side

Right Left Bilateral Right

Right

R:0;L:2

Preoperative MRC grade
MRC grade at 6 months

R:5;L:5

BMI: Body mass index; MRC: Medical Research Council; SD: Standard deviation.
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of peroneal neuropathy in which weight loss was also
considered a contributing factor (9-11). Since then,
numerous studies have addressed this relationship,
and weight loss has become a well-recognized risk
factor for peroneal neuropathy. Weight loss has been
reported as an etiological factor in up to 15% of
patients with peroneal neuropathy (12). Nevertheless,
the exact pathophysiological mechanisms remain
incompletely understood.

In addition to the proposed role of reduced
protective adipose tissue at the fibular head in the
development of peroneal neuropathy and foot drop
after bariatric surgery, Lale et al. (12) histopathologically
demonstrated fibrotic changesin thefascia surrounding
the peroneal nerve following excessive weight loss.
Enlargement of blood vessels and inflammatory
infiltration within the fascia were interpreted as
evidence of a chronic process that may increase the
nerve’s susceptibility to compression (12). Mechanical
irritation related to instability or hypermobility of
the proximal tibiofibular joint may also increase the
vulnerability of the peroneal nerve (13).

Mechanical factors, however, may not be the
only contributors. The pathogenesis of peroneal
neuropathy associated with marked weight loss is
probably multifactorial, and metabolic factors may
also contribute to nerve dysfunction. Thaisetthawatkul
et al. (14) investigated neuropathies associated with
bariatric surgery and suggested that malnutrition may
represent an important risk factor. Sural nerve biopsy
findings in their study demonstrated prominent
axonal degeneration and perivascular inflammation,
suggesting that inflammatory and immune-mediated
mechanisms may also contribute to the pathogenesis
of peroneal neuropathy (14). Weyns et al. (10)
proposed that that nerve edema may contribute to the
development of compression neuropathy, in a manner
analogous to mechanisms implicated in diabetic
neuropathy. This intraneural edema may result from
metabolic disturbances, such as hypoalbuminemia
with reduced oncotic pressure or intracellular
sorbitol accumulation causing osmotic stress, and
may contribute to nerve dysfunction, particularly at
anatomically vulnerable entrapment sites (10).

Weight Loss and Changes in BMI

Previous studies have emphasized the relationship
between substantial weight loss and peroneal nerve
entrapment. Margulis et al. (5) reported bilateral
peroneal entrapment neuropathy in a patient who lost
40 kg following a strict diet. Elias et al. (15) described
a patient who lost 39.5 kg after bariatric surgery and



Gunduz et al. A complication of bariatric surgery

subsequently developed peroneal neuropathy. In the
study by Lale et al. (12), the mean weight loss over a
six-month period was 68.74 kg.

In our series, the mean weight loss was 53.4 kg,
corresponding to a 36.6% reduction in body weight
at the onset of symptoms of peroneal entrapment
neuropathy. Similarly, the mean reduction in BMI
following bariatric surgery was 36.9%.

Duration and Rate of Weight Loss

In the study by Lale et al. (12), the reported mean
monthly weight loss was 11.46 kg/month. In a review
by Fares et al. (16) that included nine studies, the
duration of weight loss ranged from 2 to 18 months
among 21 patients who underwent bariatric surgery.
Elias et al. (15) reported a six-month period of weight
loss in a patient who developed peroneal neuropathy
after bariatric surgery. Weyns et al. (10) compared
patients who developed foot drop with those who did
not and found that the mean duration of weight loss
was 8.6 months in patients who developed foot drop
and 21.7 months in those who did not. According to
Weyns et al. (10), rapid weight loss may be associated
with the development of foot drop.

In our study, the mean period during which
substantial postoperative weight loss occurred was 4.6
months. The mean monthly weight loss from bariatric
surgery to the onset of peroneal neuropathy symptoms
was 7.4 kg/month. These observations suggest that
not only the magnitude of weight loss but also its
rapidity may contribute to the development of peroneal
neuropathy. Our findings are consistent with those of
previous studies. The substantial reduction in body
weight (36.6%) over a relatively short period of 4.6
months suggests that both the magnitude and rapidity
of weight loss may have contributed to the development
of foot drop. Although these findings are consistent with
previous reports, the small sample size of our study
necessitates further investigation in larger cohorts.

Importance of the Ratio

While the standard deviations of the pre- and
postoperative weight values were relatively large, the
standard deviations of the changes in weight and BMI
were 4.1 and 4.4, respectively, providing measurable
data on the relationship between these changes and the
development of the clinical picture. In other words, the
rate of weight and BMI reduction may be more relevant to
the development of the clinical picture than the absolute
amount of weight loss. Although the magnitude of
weight loss may still be important, our findings suggest
that its relative contribution may be less prominent.
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Treatment Options

Several studies have reported improvement in neu-
rological symptoms with conservative management,
including nutritional support, stabilization of weight
loss, and physical therapy (6, 17). In contrast, Elias et al.
(15) emphasized that surgical decompression may be
indicated in patients with acute, severe, or persistent
neurological deficits. At present, however, there is no
consensus regarding the optimal selection or timing
of conservative versus surgical treatment.

Oosterbos et al. (18), in a survey of specialists
regarding the management of peroneal nerve
entrapment and foot drop, reported that 78% of
respondents believed that the available literature was
insufficient to guide treatment and that additional
research, including randomized controlled trials, was
needed. Most specialists considered neurolysis a valid
treatment option for patients with persistent foot
drop. Although approximately 90% preferred surgical
treatment within six months after symptom onset,
there was no consensus regarding the optimal timing
of surgery, and approximately one-fifth favored surgical
intervention as soon as possible after diagnosis (18).

In our clinic, surgical decompression was selected
for all five patients presenting with foot drop and
was performed within 5-9 days after presentation.
In the patient with bilateral peroneal neuropathy,
decompression ofthe contralateral side was performed
two weeks after the first procedure. Following surgery,
all patients were referred for physical therapy and
rehabilitation.

Selection of a Functional Outcome Measure
In the survey conducted by Oosterbos et al. (18),
postoperative recovery was evaluated using several
different methods. Thirty-six percent of physicians
focused primarily on recovery of walking ability, 32%
assessed ankle dorsiflexion strength using the MRC
scale, 20% relied on patient-reported recovery, and
10% assessed electrophysiological changes (18).
Inourstudy, late postoperative electrophysiological
follow-up data were not available. Therefore, the
MRC scale was used as the principal measure of
neurological recovery. Based on our literature review,
we selected this method because this scoring system
remains valid and is currently in use.

Study Limitations

Although no significant abnormalities were observed
in the laboratory values of these five patients with foot
drop, further studies are needed to investigate other
factors that may have contributed to the development
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of these symptoms. A comparative study including
patients  undergoing  conservative  treatment
could also be conducted. However, the number of
patients in the present study was insufficient for
such a comparison, and such an evaluation would
require a prospective design. In addition, monitoring
electrophysiological changes during follow-up could
have provided valuable data; however, the inability to
contact the patients during the subsequent follow-up
period prevented such monitoring.

CONCLUSION

Peroneal neuropathy should be considered an
important cause of foot drop in neurosurgical practice.
Early diagnosis and timely initiation of treatment
through appropriate medical history, physical and
neurological examinations, and imaging areimportant.
In patients with EMG-confirmed peroneal neuropathy,
a history of recent rapid or substantial weight loss
should be specifically investigated, including a history
of bariatric surgery. In recent years, the prevalence of
obesity has increased worldwide (19). Bariatric surgery
has become an important treatment option for obesity.
Bariatric surgeons and dietitians should remain vigilant
for potential neurological complications during
postoperative follow-up, while neurosurgeons should
consider a history of bariatric surgery and associated
weight loss when evaluating the etiology of conditions
such as peroneal neuropathy.
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Symptom predominance, treatment delay, and
four-year remission outcomes in first-episode
schizophrenia: A single-center cohort from Turkiye
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ABSTRACT

Objective: This study aimed to estimate the rate and baseline predictors of symptomatic remission and to examine the
association between symptom predominance during the untreated psychosis period and its duration in a diagnostically
homogeneous cohort of individuals with first-episode schizophrenia treated under routine clinical conditions in Turkiye.

Method: This retrospective cohort study included 84 inpatients admitted with first-episode psychosis between 2020 and
2022 who subsequently received a longitudinally confirmed diagnosis of schizophrenia. Patients with affective, substance-
induced, organic, or peripartum psychoses were systematically excluded. Follow-up assessments were completed for 39
participants (46.4%) after a mean follow-up of 48.5 months. Cross-sectional symptomatic remission was assessed according
to the severity component of the Remission in Schizophrenia Working Group criteria using the eight specified Positive and
Negative Syndrome Scale (PANSS) items. Exploratory associations between selected baseline variables and remission were
examined using binomial logistic regression, and the association between symptom predominance (positive vs. negative)
during the untreated psychosis period and duration of untreated psychosis (DUP) was examined in the full baseline cohort.

Results: At follow-up, 71.8% (28/39; 95% confidence interval, 56.2%-83.5%) of the 39 assessed participants met the symptomatic
remission criterion. Remitters had a significantly older age at iliness onset and shorter DUP than non-remitters; current living
arrangement and medication adherence also differed significantly between groups. An exploratory multivariable logistic
regression model including age at illness onset, sex, and DUP was significant overall (p=0.005), although no individual variable
reached statistical significance. In the full baseline cohort (n=84), negative-symptom predominance during the untreated
psychosis period was associated with a markedly longer DUP than positive-symptom predominance (median, 104.0 vs. 12.5
weeks; p<0.001).

Conclusion: Symptomatic remission was common approximately four years after first admission, although individual baseline
predictors showed limited independent explanatory power in this modestly sized cohort. Negative-symptom predominance
during the untreated psychosis period was strongly associated with prolonged treatment delay, highlighting a potential target
for earlier detection efforts.

Keywords: First-episode schizophrenia, remission, duration of untreated psychosis, negative symptoms, early intervention
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INTRODUCTION

Schizophrenia most commonly emerges in late
adolescence or early adulthood, frequently becoming
clinically apparent with a first psychotic episode.
First-episode schizophrenia represents the subset of
first-episode psychosis (FEP) in which the eventual
diagnosis is established as schizophrenia (1). Despite
its widespread use, however, FEP lacks a universally
accepted operational definition. Three principal
approaches have been used in the literature, defining
the first episode according to first clinical contact,
minimal or absent previous antipsychotic exposure, or
the duration since the onset of psychotic symptoms
(2). Among these, onset-based definitions may offer
particular conceptual advantages by locating patients
according to the course of illness rather than solely
according to their first contact with services, which
may occur substantially after symptom onset (2).
Recent literature also suggests that onset-based
definitions are among the most commonly adopted
operational approaches (3). Conceptualizing the
first episode in relation to illness onset is particularly
relevant within the critical-period framework of
schizophrenia, according to which a disproportionate
degree of clinical and functional deterioration occurs
during the early years of illness, making this period
an important window for timely intervention and
potentially influencing longer-term outcomes (4).

The FEP umbrella, however, encompasses a
diagnostically heterogeneous group of conditions
that differ substantially in etiology, diagnostic stability,
clinical course, and long-term outcome (5). Although
the underlying disorder can be identified reliably at first
presentation in some patients, in others the diagnostic
picture evolves over time and becomes apparent
only through longitudinal observation. Individuals
initially presenting with psychosis may ultimately
receive diagnoses including brief psychotic disorder,
substance-induced psychotic disorder, affective
disorders with psychotic features, schizoaffective
disorder, or schizophrenia. Large longitudinal studies
have consistently demonstrated substantial diagnostic
instability among acute and transient, affective, and
substance-induced psychoses, whereas schizophrenia
and  schizophrenia-spectrum  disorders  show
comparatively high prospective diagnostic stability
(1, 6, 7). Because symptomatic course, functional
trajectory, and long-term prognosis differ substantially
across these diagnostic groups, longitudinal diagnostic
refinement is essential when estimating outcomes
specifically attributable to schizophrenia.

Symptomatic remission and recovery have
consequently become central but distinct constructs
for evaluating the course of schizophrenia. The
Remission in Schizophrenia Working Group (RSWG)
operationalized symptomaticremissionas maintaining
no more than mild severity across eight core positive,
negative, and disorganization-related symptoms for
at least six months (8). Importantly, symptomatic
remission does not necessarily imply functional
recovery; the RSWG conceptualized recovery asa more
demanding outcome encompassing symptomatic
improvement together with restoration of social and
vocational functioning (8). Meta-analytic evidence in
first-episode psychosis indicates that symptomatic
remission is attainable in a substantial proportion
of patients, although estimates decline with longer
follow-up and vary considerably across studies (9).
Recovery is less consistently achieved, particularly
when definitions require improvement across both
clinical and social or functional domains (9, 10). This
distinction becomes even more apparent over longer
periods:a meta-analysis of studies with atleast 20 years
of follow-up estimated recovery in approximately
one-quarter of patients with schizophrenia (10), while
the 20-year OPUS follow-up reported symptomatic
remission in 40% and clinical recovery in 18% of
assessed participants (11).

Despite substantial research, reliable prediction of
remission and recovery after first-episode psychosis
remains challenging. In a recent meta-analysis, none
of the examined demographic, clinical, or study-
level variables significantly moderated symptomatic
remission, whereas only male sex and greater baseline
positive symptom severity were associated with
recovery estimates (3). These findings should be
interpreted in light of the considerable methodological
heterogeneity in the literature. First, many studies
comprise diagnostically heterogeneous FEP cohorts,
combining schizophrenia with affective, brief, and
other psychotic disorders that may have substantially
different trajectories and outcomes. Second,
definitions of remission and, particularly, recovery
vary considerably across studies, including differences
in symptom thresholds, functional requirements,
and duration criteria, which can produce markedly
different outcome estimates (3, 12). Treatment-related
heterogeneity, including antipsychotic exposure,
adherence and discontinuation, and access to
psychosocial or specialized early-intervention services,
further complicates comparisons across cohorts (12).
Follow-up duration and attrition represent additional
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concerns, particularly in long-term studies, in which
selective loss to follow-up may compromise the
representativeness of the retained sample (13). Finally,
repeated longitudinal assessments demonstrate that
symptomatic and functional outcomes may change
substantially over time, underscoring that remission or
recovery observed at a single follow-up point does not
necessarily represent a stable long-term outcome (14).
Beyond estimating remission and its associated
factors, another clinically relevant question is
whether the phenomenology of the untreated
iliness itself contributes to variation in DUP. Negative
symptoms commonly develop insidiously and may
be less behaviorally salient to patients, families, and
clinicians than florid positive symptoms. Previous
first-episode studies have linked avolition, anhedonia,
social withdrawal, and related negative-symptom
presentations to delayed help-seeking and longer
pathways to treatment, whereas more acute or
behaviorally conspicuous presentations may facilitate
earlier recognition and contact with psychiatric
services (15-18). A predominantly negative-
symptom presentation may therefore contribute
to a longer interval before treatment initiation.
Examining this relationship in the entire baseline
first-episode schizophrenia cohort, rather than only
among participants retained at long-term follow-
up, also allows this aspect of DUP to be investigated
independently of subsequent follow-up attrition.
Given these limitations, further studies using
diagnostically homogeneous samples and
standardized outcome measures are needed to
characterize the early course of schizophrenia and
clarify how illness presentation during the untreated
period may contribute to treatment delay. In Turkiye,
schizophrenia-specific longitudinal outcome data
remain limited, and much of the frequently cited first-
episode evidence derives from cohorts established
considerably earlier (19-24). The present study
therefore examined a diagnostically homogeneous
cohort restricted to patients whose diagnosis of
schizophrenia was confirmed longitudinally and
evaluated symptomatic remission using the RSWG
framework. Specifically, we aimed to estimate the
proportion of patients meeting symptomaticremission
criteria approximately four years after first admission,
explore baseline factors associated with remission, and
examine whether positive- versus negative-symptom
predominance during the untreated psychosis period
was associated with DUP. By providing contemporary
naturalistic data from a tertiary-care setting in Turkiye,
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this study also seeks to update the limited regional
evidence on early-course schizophrenia outcomes
and inform further investigation of factors that may
contribute to delayed recognition and treatment.

METHODS

Study Design, Setting, and Participants

This retrospective cohort study was conducted in the
Department of Psychiatry of a tertiary-level hospital in
Turkiye. The hospital provides psychiatric services to
a defined catchment area and also receives referrals
from other parts of the city because of its tertiary-care
capacity. The source cohort was identified through a
systematic search of the hospital’s electronic medical
records for all patients admitted to the adult inpatient
psychiatry units with a first episode of psychosis
between January 2020 and December 2022.

Eligibility criteria were: (i) presentation with an
acute first psychotic episode; (ii) inpatient psychiatric
treatmentat the study hospital during the recruitment
period; (iii) age between 15 and 50 years; and (iv)
a diagnosis of schizophrenia established either
during the index hospitalization or subsequently
during longitudinal follow-up, as documented by
the study institution or another psychiatric facility.
For participation in the follow-up assessment,
patients were additionally required to have sufficient
attention and ability to cooperate with a face-to-face
or telephone interview and to have a first-degree
relative, preferably one living with or providing
regular care for the patient, available for informant-
based assessment of functioning.

A first psychotic episode was operationally
defined by the absence of a previous diagnosis of an
affective or non-affective psychotic disorder, previous
exposure to antipsychotic medication, and previous
psychiatric hospitalization. Patients were excluded
if they were diagnosed at the index admission or
during subsequent follow-up with organic psychosis,
major depressive disorder with psychotic features,
bipolar disorder with psychotic features, peripartum
psychosis, or substance- or alcohol-induced psychosis.
Current or previous alcohol or substance use disorder
and medical or neurological conditions considered
capable of contributing to psychotic symptoms or
substantially confounding clinical outcomes were also
exclusion criteria.

Application of these criteria yielded an initial
cohort of 84 patients with a longitudinally confirmed
diagnosis of schizophrenia. Although participants
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had initially presented with first-episode psychosis,
the final study cohort therefore comprised only
those whose subsequent illness course supported a
diagnosis of schizophrenia.

Data Collection and Follow-up Procedure

The study was conducted in two stages. In the first
stage, demographic and clinical information relating
to the index episode was extracted retrospectively
from the electronic medical records of all 84
participants and recorded using standardized data
collection forms developed by the research team.
Variables included sex, age at illness onset, duration of
first hospitalization, duration of untreated psychosis
(DUP), number of psychiatric hospitalizations
following the index admission, cumulative duration of
subsequent hospitalizations, predominant symptom
profile during the untreated psychosis period,
marital status, educational level, employment status
and living arrangement at illness onset, receipt of
electroconvulsive therapy (ECT) during the index
admission, smoking status at illness onset, and
regular follow-up at the study institution after the first
hospitalization.

The predominant symptom profile during
untreated psychosis was classified as positive- or
negative-symptom predominance based on clinical
descriptionsrecordedfortheuntreated phase.DUPwas
defined as the interval, in weeks, between the onset of
the first identifiable positive psychotic symptom and
the index psychiatric hospitalization, which coincided
with the first initiation of antipsychotic treatment.
The onset of psychosis was determined using a
best-estimate approach incorporating information
from contemporaneous electronic medical records
together with patient and family reports obtained
during follow-up.

Inthesecondstage, 39 ofthe original 84 participants
(46.4%) were successfully contacted and reassessed.
Losstofollow-up was primarily attributable to changed
or discontinued registered telephone numbers and
nonresponse despite repeated contact attempts. Four
participants underwent face-to-face assessment, and
35 were assessed by telephone. Each interview lasted
approximately 25-35 minutes. Written and/or verbal
informed consent was obtained from participants and
their relatives according to the mode of assessment.

At follow-up, current demographic, clinical, and
functional characteristics were recorded using a
second standardized data collection form. Variables
included current marital status, educational level,
employment status, living arrangement, medication

adherence, smoking status, lifetime history of
suicide attempts, newly diagnosed general medical
conditions, forensic events occurring during the illness
course, symptomatic remission status, and current
World Health Organization Disability Assessment
Schedule 2.0 (WHODAS 2.0) total score.

Current medication adherence during the
preceding month was assessed based on information
obtained from both the patient and caregiver,
supplemented by available medical records when
accessible. Adherence was classified dichotomously
as adherent or nonadherent on an overall clinical
assessment of consistency with the prescribed
medication regimen rather than a predefined
quantitative threshold. No validated medication-
adherence instrument was administered.

Assessment of Symptomatic Remission
Symptomatic remission at follow-up was assessed
according to the severity component of the Remission
in Schizophrenia Working Group (RSWG) criteria
using the relevant items of the Positive and Negative
Syndrome Scale (PANSS). The eight core items were
delusions (P1), conceptual disorganization (P2),
hallucinatory behavior (P3), mannerisms/posturing
(G5), unusual thought content (G9), blunted affect
(N1), passive/apathetic social withdrawal (N4), and lack
of spontaneity and flow of conversation (N6). A score of
3 or lower on each item was considered to satisfy the
symptomatic severity criterion for remission. Only the
PANSS items specified by the RSWG criteria were rated,
rather than the complete 30-item scale. The PANSS and
its Turkish adaptation have previously demonstrated
established psychometric properties (25, 26).

Because symptom severity was assessed at a
single follow-up time point and continuous item-level
PANSS ratings covering the preceding six months
were not available, the present analysis focused on
cross-sectional symptomatic remission according to
the RSWG severity criterion rather than independently
verified sustained remission.

Functional Assessment

Functional disability was assessed using the 12-item
proxy-reported World Health Organization Disability
Assessment Schedule 2.0 (27, 28). The scale evaluates
disability across six domains of functioning, with
each item scored from 0 to 4 according to difficulties
experienced during the preceding 30 days. A first-
degree relative, preferably one living with or regularly
caring for the participant, served as the informant. The
scale was administered with interviewer assistance,
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and only the total WHODAS 2.0 score was used in
the analyses, with higher scores indicating greater
functional disability.

WHODAS 2.0 was analyzed as a continuous
measure of functional disability. No sample-derived
WHODAS threshold was used to define functional
recovery.

Statistical Analysis

Statistical analyses were performed using jamovi
version 2.6.45.0. Continuous variables were examined
for normality using the Shapiro-Wilk test together
with inspection of skewness and kurtosis. Because
the principal continuous variables did not meet the
prespecified assumptions of normality, they were
summarized using medians, interquartile ranges, and
ranges. Categorical variables were summarized using
frequencies and percentages.

For the total cohort of 84 patients, descriptive
statisticswere calculatedfor baselinedemographicand
clinical characteristics. Age at illness onset, duration
of first hospitalization, and DUP were compared
between patients with predominantly positive
and predominantly negative symptoms during the
untreated psychosis period using the Mann-Whitney
U test. Rank-biserial correlation was reported as the
effect-size measure for these comparisons.

Among the 39 participants who completed
the follow-up assessment, exploratory bivariate
comparisons were performed between participants
who metandthose who did not meet the symptomatic
remission criterion. Continuous variables were
compared using the Mann-Whitney U test. Categorical
variables were compared using Pearson’s chi-
square test or Fisher’s exact test when expected cell
frequencies were small. Effect sizes were reported as
rank-biserial correlations for continuous comparisons
and Cramér's V for categorical comparisons, where
appropriate. Variables measured concurrently at
follow-up, including current WHODAS 2.0 score,
medication adherence, current employment status,
and current living arrangement, were interpreted
as concurrent correlates of remission rather than
temporally antecedent predictors.

An exploratory binomial logistic regression
analysis was conducted to examine the independent
associations of selected baseline variables with
symptomatic remission. Remission was specified as
the modeled outcome. To limit model complexity
given the small follow-up sample, the model included
three temporally antecedent variables: age at illness
onset, sex, and DUP. Regression results were expressed

Dusunen Adam J Psychiatr Neurol Sci 2026;39:212-226

as regression coefficients, odds ratios, 95% confidence
intervals, and p values.

Potential  attrition-related differences were
examined by comparing participants who completed
the follow-up assessment (n=39) with those who did
not (n=45) across baseline demographic and clinical
characteristics available for the original cohort.
Continuous variables were compared using the
Mann-Whitney U test, whereas categorical variables
were compared using the chi-square test or Fisher’s
exact test, as appropriate.

All statistical tests were two-sided, and statistical
significance was defined as p<0.05.

Ethical Considerations

The study protocol (protocol no. 2025-288) was
conducted in accordance with the Declaration of Helsinki
and approved by the Cam ve Sakura City Hospital
Clinical Research Ethics Committee on September 24,
2025. Written or verbal informed consent was obtained
from all participants and their relatives in accordance
with the mode of follow-up assessment.

RESULTS

A total of 84 patients with first-episode schizophrenia
were included in the initial cohort. Of these, 59 (70.2%)
were male and 25 (29.8%) were female. Atillness onset,
18 patients (21.4%) were married and 22 (26.2%)
were employed, while most participants were living
with their parents and/or siblings (75.0%). Positive
symptoms predominated during the untreated
psychosis period in 64 patients (76.2%), whereas 20
(23.8%) had predominantly negative symptoms. Fifty-
four patients (64.3%) maintained regular follow-up at
our outpatient services after the index hospitalization.
The median age was 27.0 years (interquartile range
[IQR], 22.8-33.0), the median duration of untreated
psychosis was 26.0 weeks (IQR, 4.0-52.0), and the
median duration of the index hospitalization was 28.5
days (IQR, 21.0-38.0) (Table 1).

When the initial cohort was examined according to
thepredominantsymptom profileduringtheuntreated
psychosis period, patients with predominantly
negative symptoms had a markedly longer DUP
than those with predominantly positive symptoms
(median, 104.0 vs. 12.5 weeks; Mann-Whitney U=242,
p<0.001; rank-biserial correlation=0.623; median
difference=-78.0 weeks, 95% confidence interval [Cl],
-103.0 to -44.0). In contrast, the groups did not differ
significantly in age at illness onset (median, 24.0 vs.
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Table 1: Baseline demographic and clinical characteristics of the first-episode schizophrenia cohort (n=84)

n %

Sex (n=84)

Male 59 70.2

Female 25 29.8
Marital status at illness onset (n=84)

Single 66 78.6

Married 18 214
Education level (n=73; data unavailable for 11 participants)

No formal education 4 5.5

Primary school 13 17.8

Middle school 18 24.7

High school 23 315

University 15 20.5
Employment status at illness onset (n=84)

Employed 22 26.2

Unemployed 62 73.8
Living arrangement at illness onset (n=84)

With parents and/or siblings 63 75.0

With spouse 16 19.0

Alone 5 6.0
Symptom predominance during untreated psychosis (n=84)

Positive-symptom predominance 64 76.2

Negative-symptom predominance 20 23.8
Regular outpatient follow-up after index hospitalization (n=84)

Yes 54 64.3

No 30 35.7
Tobacco use at illness onset (n=84)

Yes 43 51.2

No 41 48.8
ECT during index hospitalization (n=84)

Yes 10 11.9

No 74 88.1

Median (min-max) IQR (Q1) IQR (Q3)

Age at illness onset (years) (n=84) 27.0(18.0-48.0) 22.8 33.0
Duration of untreated psychosis (weeks) (n=84) 26.0 (1.0-312.0) 4.00 52.0
Duration of index hospitalization (days) (n=84) 28.5 (4.0-87.0) 21.0 38.0

IQR: Interquartile range; ECT: Electroconvulsive therapy. Statistical significance was set at p<0.05.

27.0 years; p=0.383) or duration of first hospitalization
(22.5 vs. 29.0 days; p=0.409) (Table 2).

Follow-up assessment was completed in 39 of
the 84 patients, of whom 28 met the cross-sectional
symptomatic remission criterion and 11 did not,
corresponding to a remission proportion of 71.8%
(95% Cl, 56.2%-83.5%). Remitters had an older median
age at illness onset than non-remitters (28.5 vs. 23.0

years; U=69.5, p=0.009; median difference=6.0 years,
95% Cl, 2.0-11.0; rank-biserial correlation=0.549).
Functional disability differed substantially between
the groups: the median current WHODAS 2.0 score
was 3.5 among remitters compared with 26.5 among
non-remitters (p<0.001; median difference=-23.0,
95% Cl,-26.0 to -16.0; rank-biserial correlation=-0.975).
DUP was significantly shorter among remitters than
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Table 2: Comparison of age at iliness onset, duration of index hospitalization, and duration of untreated psychosis
according to symptom predominance during untreated psychosis (n=84)

n Median U p Rank-biserial Median 95% CI
r difference Lower Upper
Age at illness onset (years) (n=84) 557 0.383 -0.130 1.75 -2.00 5.00
Positive-symptom predominance 64 27.0
Negative-symptom predominance 20 24.0
Duration of index hospitalization (days) (n=84) 561 0.409 -0.123 3.00 -5.00 10.00
Positive-symptom predominance 64 29.0
Negative-symptom predominance 20 225
Duration of untreated psychosis (weeks) (n=84) 242 <0.001 0.623 -78.00 -103.00 -44.00
Positive-symptom predominance 64 12.5
Negative-symptom predominance 20 104.0

Cl: Confidence interval. Statistical significance was set at p<0.05.

among non-remitters (median, 16.5 vs. 52.0 weeks;
U=83.0, p=0.027; rank-biserial correlation=-0.461).
Duration of the index hospitalization, number
of subsequent hospitalizations, and cumulative
duration of subsequent hospitalizations did not differ
significantly between groups (Table 3).

Several categorical characteristics showed
nominal associations with remission status. Current
living arrangements differed between groups (Fisher’s
exact p=0.025; Cramér’s V=0.414); 32.1% of remitters
were living with a spouse and/or children compared
with none of the non-remitters. Current medication
adherence showed the strongest categorical
association with remission: 22 of 28 remitters (78.6%)
were adherent compared with 2 of 11 non-remitters
(18.2%; Fisher’s exact p<0.001; Cramér’'s V=0.559).
No statistically significant differences were observed
for sex, symptom predominance, marital status at
illness onset, current marital status, educational
level, employment status at illness onset, current
employment, living arrangement at illness onset,
ECT during the index admission, suicide attempts,
smoking status, newly diagnosed general medical
conditions, or forensic events (Table 3).

An exploratory binomial logistic regression
model was subsequently fitted with remission as the
modeled outcome and age at illness onset, sex, and
DUP as baseline explanatory variables. The overall
model was statistically significant (x’=13.0, df=3,
p=0.005; Nagelkerke R*=0.407). However, none of the
individual variables was independently statistically
significant. Age at iliness onset was associated with an
odds ratio (OR) of 1.176 per year (95% Cl, 0.982-1.41;
p=0.078), female sex relative to male sex with an OR of
2.656 (95% Cl, 0.342-20.63; p=0.350), and DUP with an

OR of 0.978 per additional week (95% Cl, 0.956-1.00;
p=0.059) (Table 4).

To examine potential attrition-related differences,
baseline characteristics of the 39 participants who
completed the follow-up assessment were compared
with those of the 45 participants who did not. No
statistically significant differences were identified
between completers and non-completers in sex
(p=0.505), age at illness onset (p=0.914), duration of
first hospitalization (p=0.812), DUP (p=0.746), regular
outpatient follow-up after the index hospitalization
(p=0.974), predominant symptom profile (p=0.240),
marital status at illness onset (p=0.159), educational
level (p=0.344), employment status at illness onset
(p=0.696), living arrangement atiliness onset (p=0.574),
receipt of ECT during the first hospitalization (p=0.745),
or smoking status at illness onset (p=0.194) (Table 5).

DISCUSSION

In this retrospective cohort of patients with first-
episode schizophrenia, we examined symptomatic
remission approximately four years after first
admission and explored baseline factors associated
with remission, while also investigating the
relationship between symptom predominance during
the untreated psychosis period and DUP. Among
participants who completed follow-up, symptomatic
remission was observed in a substantial proportion,
whereas negative-symptom predominance during
the untreated phase was strongly associated with
a markedly longer duration of untreated psychosis
in the full baseline cohort. An important strength of
the study is its use of a diagnostically homogeneous
sample restricted to individuals with a longitudinally
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Table 3: Comparison of participants meeting and not meeting the cross-sectional symptomatic remission criterion at

follow-up (n=39)

Remission group

Non-remission group

(n=28) (n=11)
Sex (male/female) 17/11 9/2 Flsgf;;?r(z §;£:p0=§(.)2176,
— — — 0,
Age at iliness onset - years (median) 28.5 23.0 ctg?)ﬁ 1p(;0Rg(r)19kl,;/|lSa;|6aI0?=OOgZ§7
— — — 0
Duration of index hospitalization - 305 28.0 U=151 .O,(:ﬁ):—_(i.??z)%ol\_/zD{oBOOO, 5%
days (median) Rank-biserial r=0.0195
— — T 0,
Duration of untreated psychosis - 16.5 550 U_830C'|3:_(;2(%Z)_3A&_O§$5129 95%
weeks (median) Rank-biserial r=-0.4610
Number of hospitalizations after index 0.0 00 u=1 ggoi 2;0:16%%0!\_/|0D0:(;8602%060596,
hospitalization (median) ’ ’ Rank-biserial r=0.1036
Total duration of hospitalizations after 0.0 00 U=t 39055/’ %79733363/‘5;0%%80346’
index hospitalization — weeks (median) : ’ Raonk-E)isériaI 1=0.0679
U=3.50, p<0.001, MD=-23.000,
Current WHODAS 2.0 score (median) 3.50 26.5 95% Cl=-26.0-16.0,
Rank-biserial r=-0.9750
Negative-symptom predominance 10.7% (3/28) 36.4% (4/11) Fisher’s exact p=0.083,

during untreated psychosis, %

Cramer’s V=0.301

Married at illness onset, %

35.7% (10/28)

9.1% (1/11)

Fisher’s exact p=0.130,
Cramer’s V=0.266

Fisher's exact p=0.400,

Currently married, % 25.0% (7/28) 9.1% (1/11) Cramer's V=0.177
. 7.1% (2/28)/21.4% 0.0% (0/11)/36.4%
)
Egﬂg:ggz /'e;’i‘;'qar/" 2231&”00' /fr‘:]rig‘j'e (6/28)/21.4% (4/11)/9.1% Fisher’s exact p=0.800,
school/hi P?schogl/universit ) (6/28)/28.6% (1/11)/36.4% Cramer’s V=0.245
9 Y (8/28)/21.4% (6/28)  (4/11)/18.2% (2/11)
Employed at illness onset - % (n) 25.0% (7/28) 36.4% (4/11) Fisher’s exact p=0.694,

Cramer'sV=0.114

Currently employed - %

32.1% (9/28)

9.1% (1/11)

Fisher’s exact p=0.228,
Cramer’s V=0.238

Living arrangement at iliness onset - %
(n) (with parents/with spouse and/or
children/alone)

64.3% (18/28)/28.6%
(8/28)/7.1% (2/28)

81.8% (9/11)/9.1%
(1/11)/9.1% (1/11)

Fisher’s exact p=0.511,
Cramer’s V=0.208

Current living arrangement - % (n)

Fisher’s exact p=0.025,

(with parents/with spouse and/or 67.9% (19/28)/32.1% 90.9% (10/11)/0.0% Cramer’s V=0.414 (adjusted
chidon alone) P (9/28)/0.0% (0/28) (0/11)/9.1% (1/11) residual non-remission x with
spouse and/or kids=-2.176)
Received ECT during index Fisher's exact p=0.562,
hospitalization - % 7.1% (2/28) 18.2% (2/11) Cramer’s V=0.164
N Fisher’s exact p<0.001
-0 0, 0 ’
Currently adherent to medication - % 78.6% (22/28) 18.2% (2/11) Cramer’s V=0.559
History of suicide attempt during the Fisher’s exact p=0.663,
iliness course - % 17.9% (5/28) 27.3% (3/11) Cramer’s V=0.105
2
. o . . ?=0.748, df=1, p=0.387,
Tobacco use at illness onset - % 39.3% (11/28) 54.5% (6/11) Cramer's V=0.138
Fisher’s exact p=0.497,
Current tobacco use - % 50% (14/28) 63.6% (7/11) Cramer’s V=0.123
Newly diagnosed general medical o o Fisher's exact p=1.000,
condition during the illness course - % 3.6%(1/28) 0.0% (0/11) Cramer’s V=0.0982
. . . 2_ - -
New forensic event during the illness 17.9% (5/28) 45.5% (5/11) x°=3.15, df=1, p=0.076,

course - %

Cramer’s V=0.284

Continuous variables are presented as medians. Continuous variables were compared using the Mann-Whitney U test. Categorical variables were compared using
Pearson’s i test or Fisher's exact test, as appropriate. Effect sizes are reported as rank-biserial correlations for continuous variables and Cramér’s V for categorical
variables. MD: Median difference; CI: Confidence interval; WHODAS 2.0: World Health Organization Disability Assessment Schedule 2.0; ECT: Electroconvulsive therapy.

Statistical significance was set at p<0.05.
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Table 4: Exploratory binomial logistic regression analysis of baseline factors associated with symptomatic remission

95% Cl 95% CI

Predictor Estimate Lower  Upper SE z p OR Lower Upper
Intercept -2.6399 -7.3296 2.050 2.3927 -1.103 0.270 0.0714 0.00656 777
Age at illness onset (years) 0.1625 -0.0185 0.343 0.0923 1.759 0.078 1.1764  0.982 1.41
sex: 0.9766 -1.0735 3.027 1.0460 0.934 0.350 2.6555 0.342 20.63
Female vs. male
'(?A‘I’gztk'sc;” of untreated psychosis -0.0221  -0.0451 000564 00117 -1.887 0059 09781 0956  1.00

Model fit Overall model test
Model Deviance AIC R2N v df p
1 334 414 0.407 13.0 3 0.005

Estimates represent the log odds of remission versus non-remission. The model was estimated using a sample of N=39. Cl: Confidence interval; SE: Standard error;
OR: Odds ratio; AIC: Akaike information criterion; df: Degrees of freedom; R*N: Nagelkerke's R2. Statistical significance was set at p<0.05.

confirmed diagnosis of schizophrenia and examined
within routine clinical practice at a tertiary psychiatric
center in Turkiye.

The observed proportion of participants meeting
the symptomatic remission criterion at follow-up was
71.8%, which is higher than the central estimates
reported in earlier systematic reviews of first-episode
schizophrenia (3, 9, 29). In the systematic review by
AlAgeel and Margolese (29), remission rates ranged
widely from 17% to 78%, but the median and weighted
mean were only 40.0% and 35.6%, respectively,
underscoring  substantial heterogeneity across
studies in follow-up duration, remission definitions,
intervention exposure, and attrition. Our estimate
should nevertheless be interpreted cautiously
because only 39 of the original 84 participants were
reassessed. Although no significant differences were
detected in the measured baseline characteristics of
completers and non-completers, selection based on
unmeasured clinical characteristics remains possible
and may have inflated the observed remission
proportion. These observations also raise the question
of whether differences in remission estimates across
studies might partly reflect the era in which patients
received treatment. However, relatively high remission
proportions have been reported in both earlier
and more contemporary cohorts. In the TIPS (Early
Treatment and Intervention in Psychosis) cohort,
recruited between 1997 and 2000, approximately
71% of participants were in symptomatic remission
at two years (30), while Jaracz et al. (31), studying
a schizophrenia cohort recruited between 1998
and 2002, demonstrated considerable longitudinal
variability, with only 17.2% remaining in stable
remission and 57.8% showing an unstable remission
course over 7-11 years. More contemporary cohorts

have likewise reported relatively favorable short-term
remission outcomes. For example, the Korean Early
Psychosis Cohort, based on data collected between
2014 and 2018, reported symptomatic remission in
67.3% of participants at 12 months (32), while Kim
et al. (33) reported a six-month remission rate of
77.7% in a first-episode schizophrenia cohort. These
findings caution against equating publication date
with treatment era and, more importantly, do not
suggest a straightforward temporal relationship
between advances in schizophrenia care and
observed remission rates. This interpretation is
also consistent with very-long-term meta-analytic
evidence suggesting limited historical change in the
overall prognosis of schizophrenia despite major
developments in treatment (10). Thus, although
improvements in contemporary schizophrenia care
may have contributed to the relatively high remission
proportion observed in our cohort, comparisons
with earlier studies do not allow this effect to be
disentangled from substantial methodological and
clinical differences between cohorts, including
diagnostic composition, follow-up duration, remission
criteria, treatment setting, and attrition. Nevertheless,
the present cohort provides an updated estimate from
a Turkish tertiary-care setting, where the principal
disease-specific first-episode schizophrenia outcome
data available in the literature originate from cohorts
established in the 1990s, such as the Ucok et al. (19,
21) follow-up project.

In exploratory bivariate analyses, later age at
illness onset and shorter DUP were associated with
symptomatic remission. Later age at onset has been
associated with more favorable outcomes in some
first-episode studies, although findings across cohorts
have been inconsistent, and age at onset has not
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Table 5: Comparison of baseline characteristics between follow-up completers and non-completers

Completers Non-completers
(n=39) (n=45)
Sex (male/female) 26/13 33/12 (=0444, df=1,
p=0.505
U=865, p=0.914,
Age at illness onset - years (median) 26.0 27.0 MD=-0.000033,
95% Cl=-3.00-3.00
U=851, p=0.812,
Duration of index hospitalization - days (median) 30.0 27.0 MD=1.000, 95%
Cl=-6.00-7.00
U=841, p=0.746,
Duration of untreated psychosis — weeks (median) 26.0 26.0 MD=-0.00005, 95%
Cl=-20.00-8.00
2_ _
Regular outpatient follow-up after index hospitalization (yes) 64.1% (25/39) 64.4% (29/45) X _0£28%67’4df_1'
) . ) . ¥*=1.38, df=1
Negative-symptom predominance during untreated psychosis - % 17.9% (7/39) 28.9% (13/45) 00 a0
2_ _
Married at illness onset - % 282%(11/39)  15.6% (7/45) Ly gt
5.1% (2/39) 5.9% (2/34)
Education level - % (n) (no formal education/primary school/middle ~ 25.6% (10/39) 8.8% (3/34) Fisher's exact
school/high school/university) [completers n=39; non-completers 17.9% (7/39) 32.4% (11/34) —0.344
n=34, data were unavailable for 11 non-completers] 30.8% (12/39) 32.4% (11/34) p=0.
20.5% (8/39) 20.6% (7/34)
2_ _
Employed at illness onset - % (n) 28.2% (11/39) 24.4% (11/45) X _gig?ggdg_1 !
0 0,
Living arrangement at illness onset - % (n) (with parents/with spouse 69.2% (27/39) 80% (36/43) Fisher's exact
and/or children/alone) 23.1% (9/39) 15.6% (7/43) =0.574
7.7% (3/39) 4.4% (2/45) p=5-
Received ECT during index hospitalization - % 10.3% (4/39) 13.3% (6/45) F'SEEBS;";‘H
2_ _
Tobacco use at illness onset - % 43.6% (17/39) 57.8% (26/45) x _p1=6081 32_1’

Statistical significance was set at p<0.05. ECT: Electroconvulsive therapy; Cl: Confidence interval; df: Degrees of freedom.

emerged as a robust predictor of remission in meta-
analytic evidence (34). Ucok et al. (21) previously
identified age at onset or first admission among
variables associated with remission in first-episode
schizophrenia, whereas the more recent meta-analysis
by Catalan et al. (3) found no significant overall
effect of sociodemographic or clinical predictors on
symptomatic remission. In the present cohort, DUP
was also shorter among remitters in exploratory
bivariate analysis, although the corresponding
association did not reach statistical significance in the
multivariable model. This finding should therefore be
interpreted cautiously and as hypothesis-generating
rather than as evidence of an independent prognostic
effect. Current living arrangement and medication
adherence were also associated with remission. The
latteris consistent with previous longitudinal evidence,
including the Turkish first-episode schizophrenia

cohort of Ucok et al. (21), in which medication
adherence during the first six months of follow-
up was higher among patients who subsequently
achieved remission and remained independently
associated with remission status in multivariable
analysis. More broadly, antipsychotic discontinuation
has been associated with increased relapse risk after
first-episode psychosis, further supporting the clinical
relevance of continued treatment engagement
(12). However, adherence in the present study was
assessed concurrently with remission rather than
prospectively. Its temporal direction therefore cannot
be established (35): sustained adherence may facilitate
symptom control (36), whereas remission itself (37), or
associated factors such as greater insight, treatment
engagement, and medication tolerability (38), may in
turn facilitate adherence. Current living arrangement
and medication adherence should consequently be
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regarded as correlates of remission status rather than
antecedent predictors. In the multivariable analysis of
our sample, restricted to age at onset, sex, and DUP,
none of these variables independently predicted
remission, despite the overall significance of the model.
Given the small follow-up sample and only 11 non-
remitters, the estimates were imprecise and should
not be considered confirmatory. This uncertainty is
consistent with the broader first-episode literature,
in which individual prognostic factors have shown
considerable heterogeneity (3).

Interestingly, symptom predominance during
the untreated psychosis period was not associated
with subsequent remission status in our sample,
despite our expectation that negative-symptom
predominance during the initial period of illness
would be associated with a less favorable course.
Previous longitudinal evidence has consistently
implicated negative symptoms in poorer outcomes
after first-episode psychosis. Gee et al. (39) identified
distinct trajectories of negative symptoms during the
first year of treatment and found that patients with
elevated negative symptoms at baseline, whether
these symptoms subsequently remained stable or
decreased, were more likely to follow a persistently
poor social-functioning trajectory. Similarly, in a seven-
year follow-up of first-episode psychosis, Wunderink et
al. (40) found that greater baseline negative-symptom
severity independently predicted both relapse and
poorer functional outcome, with baseline negative
symptoms representing the strongest predictor
of relapse in their model. Several considerations
may account for the apparent discrepancy with our
findings. First, our classification captured the relative
predominance of positive versus negative symptoms
only during the untreated phase rather than the
severity or longitudinal persistence of negative
symptoms. This distinction is important because
negative symptoms may fluctuate substantially during
the early course of psychosis. In the cohort of Gee et al.
(39), only a small subgroup exhibited persistently high
negative symptoms, whereas a substantial proportion
of patients presenting with elevated negative
symptoms showed improvement during the first
year of treatment. Thus, an early negative-symptom-
predominant presentation may not be equivalent
to a persistent negative-symptom burden and may
carry different prognostic implications (41, 42).
Second, the substantial loss to follow-up in our cohort
may have attenuated an underlying association,
although baseline symptom predominance did not
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differ significantly between completers and non-
completers; therefore, selective attrition according
to negative symptom predominance cannot be
demonstrated from the present data. Nevertheless,
differential disengagement remains plausible in long-
term naturalistic follow-up. Of particular relevance,
Wunderink et al. (40) reported that patients not
included in their longitudinal cohort generally had
poorer clinical and social profiles and that many had
prematurely lost contact with mental health services,
illustrating how long-term samples may preferentially
retain patients with more favorable engagement
and functioning. Prominent negative symptoms,
particularly avolition and social withdrawal, may
contribute to difficulties in sustained treatment
engagement through their effects on motivation and
social functioning (39, 40). Accordingly, the absence
of an association between symptom predominance
during untreated psychosis and remission in the
present cohort should not be interpreted as evidence
against the prognostic importance of negative
symptoms. Rather, it may reflect the distinction
between an early symptom-predominance phenotype
andthe severity and persistence of negative symptoms
over time, compounded by the potential influence
of selection and engagement processes inherent in
long-term naturalistic follow-up. Lastly, family and
caregiver attitudes, involvement, and willingness to
facilitate continued treatment may independently
influence service engagement; thus, even a patient
with prominent negative symptoms may remain in
regular care when relatives are actively involved in
maintaining treatment contact. Conversely, limited
caregiver involvement may increase the likelihood of
disengagement irrespective of symptom profile.

A central finding of the present study, derived
from the full baseline cohort (n=84) and therefore
not subject to follow-up attrition, was that patients
whose untreated psychosis phase was characterized
by a predominance of negative rather than positive
symptoms had a markedly longer duration of
untreated psychosis (median, 104.0 vs. 12.5 weeks;
p<0.001). This finding is clinically plausible because
the phenomenology of emerging psychosis may itself
influence the timing of help-seeking and treatment
initiation. Negative symptoms such as avolition,
social withdrawal, and loss of motivation may evolve
insidiously and be less likely to prompt recognition
by patients or their families, whereas disruptive and
behaviorally salient psychotic symptoms may lead
to earlier contact with psychiatric services. Indeed,
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an earlier Turkish first-episode schizophrenia study
by Ucok et al. (43) described DUP as the product
of multiple patient-, family-, and illness-related
factors, including withdrawal, social isolation, loss
of motivation, and family responses to emerging
illness. More recently, Drake et al. (15) explicitly
proposed a “confounded presentation” mechanism,
whereby severe excitement, hostility, and behavioral
dysfunction may alarm patients and those around
them and thereby accelerate presentation for
treatment. Nevertheless, the direction of the
association observed in our study cannot be
established: negative-symptom predominance may
prolong the pathway to care, prolonged untreated
illness may alter the clinical presentation, or both
may reflect an underlying insidious iliness phenotype.
This distinction is important when interpreting DUP
as a prognostic factor. Longer DUP has repeatedly
been associated with poorer symptomatic and
functional outcomes after first-episode psychosis,
but the mechanisms underlying this relationship
remain debated (44, 45). In a previous diagnostically
homogeneous Turkish first-episode schizophrenia
cohort, Ucok et al. (43) found that shorter DUP was
associated with greater improvement in overall and
positive symptoms during the first hospitalization,
although the magnitude of these associations was
modest and improvement in negative symptoms was
unrelated to DUP. In substantially larger first-episode
cohorts, Drake et al. (15) subsequently demonstrated
a curvilinear association between treatment delay
and response across symptom dimensions, with
longer DUP predicting poorer treatment response
and the greatest apparent deterioration occurring
early in the untreated period. However, observational
associations between DUP and outcome do not
necessarily establish that treatment delay itself is
causal. Insidious onset and other unmeasured illness
characteristics may contribute both to delayed
presentation and to poorer subsequent outcomes,
thereby confounding this relationship. Jonas et
al. (45) further proposed a lead-time explanation,
showing that patients with long and short DUP
followed similar trajectories of psychosocial decline
when illness course was aligned with psychosis
onset rather than first hospitalization; they therefore
suggested that DUP may partly index how far illness
has progressed by the time of clinical detection rather
than independently determining subsequent course.
Importantly, however, lead-time bias does not fully
account for the available evidence. In a prospective

first-episode psychosis incidence cohort followed
sequentially for 20 years, O'Keeffe et al. (44) found that
shorter DUP remained associated with more favorable
trajectories across psychopathology, functioning,
and quality of life, with effects persisting for up to
two decades and not fully explained by premorbid
characteristics or lead-time bias. Thus, rather than
viewing DUP exclusively as either a causal treatment
delay or an epiphenomenon of illness severity,
the available evidence supports a more nuanced
interpretation. DUP may simultaneously reflect a
potentially reducible delay in access to effective
treatment and characteristics of the underlying illness
phenotype that influence recognition, help-seeking,
and progression. Importantly, reducing this delay
should not necessarily be equated with modification
of the long-term illness trajectory. Although earlier
treatment and specialized early-intervention services
may improve outcomes during the early course of
psychosis, long-term findings from trials such as
OPUS (11) suggest that these initial advantages may
diminish after specialized intervention is discontinued,
cautioning against interpreting shorter DUP as
evidence of durable modification of the underlying
iliness course.

Strengths and Limitations
Several strengths and limitations of the present
study should be considered when interpreting the
findings. A key strength is the use of a diagnostically
homogeneous first-episode schizophrenia cohort
treated under routine clinical conditions, allowing a
naturalistic examination of symptomatic remission
in real-world practice. The exclusion of comorbid
substance use disorders and other psychotic disorders
further enhanced sample specificity and reduced
clinical heterogeneity, strengthening the study’s focus
on schizophrenia-related illness trajectories.
However, several limitations warrant acknowl-
edgment. First, the retrospective design precluded
prospective assessment of the stability and duration
of remission, limiting conclusions regarding its
maintenance over time. Relatedly, sampling bias
cannot be excluded, as patients who remained in
contact with treatment services may represent those
with more favorable outcomes. However, baseline
comparisonsbetweencompletersand non-completers
revealed no statistically significant differences across
the available demographic and clinical variables,
providing some evidence against systematic attrition
bias, although unmeasured differences cannot be
excluded. Second, PANSS scores at discharge following
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the first hospitalization were unavailable, preventing
assessment of whether remission criteria were met at
the end of the initial inpatient episode. Third, detailed
data on antipsychotic type, dosage, and the use of
long-acting injectable formulations or clozapine
could not be reliably collected, largely because of
recall difficulties among patients and caregivers,
and therefore could not be examined as potential
confounders. The lack of prospective, repeated
symptom assessments also limited evaluation of
early treatment response as a predictor of outcome.
Additionally, the distribution of diagnostic subtypes
within schizophrenia (e.g., disorganized, paranoid,
and catatonic subtypes) and the exclusion of other
psychotic disorders may have influenced the observed
associations between duration of untreated psychosis
and outcomes, potentially limiting generalizability.
Fourth, most follow-up assessments were conducted
by telephone. Although this approach facilitated
reassessment of participants who might otherwise
have remained unreachable, some PANSS items
included in the RSWG severity criterion, particularly
blunted affect and mannerisms/posturing, depend
partly on direct behavioral observation and may
therefore have been less reliably assessed than during
face-to-face evaluation.The remission estimate should
consequently be interpreted with this measurement
limitation in mind. Fifth, inter-rater reliability was not
formally assessed, and raters were not blinded to
baseline records. Sixth, this was a single-center study,
which may limit the generalizability of the findings to
other clinical settings. Seventh, given the number of
bivariate comparisons performed, no correction for
multiple testing was applied; these findings should
therefore be interpreted with this in mind. Eight,
the index admissions occurred between 2020 and
2022, overlapping substantially with the coronavirus
disease 2019 (COVID-19) pandemic. Pandemic-
related disruptions in healthcare access and help-
seeking may have influenced DUP and hospitalization
patterns and should be considered when comparing
this cohort with earlier samples. Finally, remission
was assessed at a single time point rather than as
a dynamic trajectory. Given that achieving and
maintaining remission are distinct processes, future
studies should prioritize longitudinal, trajectory-
based approaches and examine early clinical
phenotypes, including paranoid and hebephrenic
presentations, alongside factors such as insight,
attitudes toward medication, and premorbid
functioning, which may more accurately capture
long-term outcome processes.
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ABSTRACT

Objective: This study aimed to examine preliminary changes in psychological inflexibility and self-reported aggression following
Acceptance and Commitment Therapy (ACT)-based anger management training in patients with bipolar disorder hospitalized
in a high-security forensic psychiatric hospital (HSFPH).

Method: This controlled pilot study included 20 patients diagnosed with bipolar disorder and hospitalized in an HSFPH, with
10 patients assigned to the experimental group and 10 to the control group. The experimental group participated in an eight-
session, group-based anger management program incorporating ACT principles, including anger recognition, cognitive defusion,
acceptance, values-based behavior, forgiveness, and assertive communication. The Buss-Perry Aggression Questionnaire (BPAQ)
and Acceptance and Action Questionnaire-Il (AAQ-Il) were administered to both groups at baseline and after the intervention.

Results: The experimental group showed significant reductions in BPAQ scores and self-reported aggression following the
intervention (Z=-2.8, p<0.05), whereas no significant changes were observed in the control group. Psychological inflexibility,
as measured by the AAQ-II, also decreased significantly in the experimental group at posttest (Z=-1.7, p<0.05), whereas no
significant change was detected in the control group.

Conclusion: These preliminary findings suggest that ACT-based anger management training may help reduce self-reported
aggression and psychological inflexibility in patients with bipolar disorder treated in an HSFPH. Larger studies with longer follow-
up periods are needed to determine the durability of these effects and their potential impact on clinically relevant outcomes,
including rehospitalization.

Keywords: Acceptance and commitment therapy, aggression, anger, forensic psychiatry, group psychoeducation, psychological
flexibility, psychological rigidity

INTRODUCTION that emerges in response to perceived provocation or

injustice (1).When difficultiesinemotion regulation are
Anger is a multidimensional emotional state involving ~ present, anger is more likely to be expressed through
cognitive, physiological, and behavioral components = maladaptive and potentially aggressive responses (2).
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Consistent with this view, anger has been identified
as a central emotional process underlying aggressive
behavior, particularly when regulatory capacities are
impaired (2-4). Understanding the psychological
processes that influence how individuals respond to
anger may therefore be important for explaining why
anger leads to maladaptive or aggressive responses in
some individuals. From a process-based perspective,
psychological flexibility provides a useful framework
for understanding patterns of dysregulated anger
and maladaptive responding. Psychological flexibility,
the core construct of Acceptance and Commitment
Therapy (ACT), referstothecapacitytoremainincontact
with the present moment and to persist in or modify
behavior in accordance with personally valued goals
despite the presence of difficult internal experiences.
In contrast, within the ACT model, psychopathology is
conceptualized in terms of psychological inflexibility,
defined as a pattern of responding characterized by
cognitive fusion, experiential avoidance, diminished
contact with the present moment, self-as-content, a
lack of values clarity, and uncommitted action (5, 6).
Within the psychological flexibility framework,
anger-related difficulties may arise from processes
such as cognitive fusion and experiential avoidance,
which constrain adaptive responding, whereas
greater psychological flexibility facilitates more
effective emotion regulation and reduces the
likelihood of maladaptive and aggressive behaviors (2,
6, 7). These processes may be particularly relevant to
psychiatric conditions in which difficulties with anger
and emotion regulation are frequently observed,
including bipolar disorder. Anger is a common and
clinically relevant feature of bipolar disorder and
is not restricted to manic episodes; elevated anger
has also been reported during bipolar depression,
in bipolar Il disorder, and outside acute manic states
(8). Consistent with this, Johnson and Carver found
that anger and aggression may persist even after
remission in individuals with bipolar | disorder and
that emotion-relevant impulsivity was associated
with anger, hostility, verbal aggression, and physical
aggression (9). Longitudinal evidence further
supports the persistence of these difficulties, with
Ballester et al. (10) reporting consistently higher
levels of self-reported anger, hostility, and verbal
and physical aggression in individuals with bipolar
disorder than in psychiatric and healthy controls over
a four-year follow-up period. The persistence of anger
and aggression in bipolar disorder may be particularly
relevant in forensic psychiatric settings, where
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aggressive behavior has important clinical and safety
implications. In this context, a recent study of male
mentally disordered offenders hospitalized in a high-
security forensic psychiatric unit in Turkiye identified
bipolar disorder as one of the major diagnostic groups
and examined factors associated with offense severity
and repeated offending within this group (11). More
broadly, in forensic psychiatric populations, anger
represents a key proximal risk factor for aggression,
with elevated anger levels and difficulties in emotion
regulation associated with increased frequency and
severity of aggressive behavior (12-14). Targeting
anger may therefore be particularly relevantin forensic
psychiatric settings, where the management of
aggression is an important component of clinical care.
This highlights the need for interventions that address
anger-related processes and aggression among
forensic psychiatric patients. Meta-analytic findings
indicate that a range of psychosocial interventions
effectively reduce anger, with cognitive behavioral
therapies being the most extensively studied.
Although relaxation-based approaches may show
slightly larger effect sizes, overall differences between
treatment modalities are modest, suggesting broadly
comparable effectiveness across interventions (15,
16). In offender populations, cognitive behavioral
anger management interventions have also been
shown to reduce both aggression and recidivism, with
reported reductions of approximately 23% in general
reoffending and 28% in violent reoffending (17). These
interventions are thought to exert their effects by
targeting key mechanisms such as anger awareness,
identification of triggers, cognitive restructuring of
maladaptive appraisals, and development of adaptive
coping and self-regulation skills, thereby enabling
individuals to modulate emotional arousal and inhibit
impulsive responses (18).

Acceptance and Commitment Therapy, a contextual
behavioral approach within the broader cognitive
behavioral tradition, directly targets psychological
flexibility as its primary mechanism of change. A
growing body of empirical evidence supports the
effectivenessof ACTacrossarange of clinical conditions.
Meta-analytic findings demonstrate that ACT yields
moderate effects across randomized controlled trials,
with treatment outcomes consistently associated
with increases in psychological flexibility (19). This is
further supported by mediation studies indicating that
improvements in psychological flexibility account for
reductions in psychological symptoms (20). Similarly,
randomized controlled trials comparing ACT and
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cognitive behavioral therapy for anxiety disorders have
shown that ACT is equally effective, with treatment
gains closely linked to improvements in psychological
flexibility (21).

Accordingly, ACT-based interventions may be
particularly relevant for addressing anger-related
problems by targeting underlying processes such as
cognitive fusion, experiential avoidance, and behavior
disconnected from personal values. Consistent with
this perspective, group-based ACT interventions
have demonstrated improvements in anger-related
processes, including reductions in anger rumination
and impulsivity (22, 23).

Despite this growing body of research, studies
examining ACT-based group interventions in forensic
psychiatric hospital settings remain limited. In Turkiye,
ACT-based group studies are scarce, and research
involving individuals with severe mental disorders,
such as bipolar disorder, and those with a history of
criminal behavior is virtually nonexistent. Accordingly,
the present controlled pilot study aimed to examine
preliminary changes in psychological inflexibility and
self-reported aggression following an eight-session
ACT-based group intervention among patients
receiving treatment in a forensic psychiatric hospital. It
was hypothesized that participants receiving the ACT-
based anger management intervention would show
reductions in self-reported psychological inflexibility
and aggression from baseline to post-intervention.

METHODS

Study Design

This controlled pilot study was conducted between
December 2021 and March 2022 at a high-security
forensic psychiatry hospital. The outcome measures
were administered to the experimental and control
groups before and after the intervention period.
Ethical approval was obtained, and written informed
consent was obtained from all participants. All
procedures were conducted in accordance with the
Declaration of Helsinki.

Participants

Participants were recruited from patients receiving
inpatient treatment at a single-center high security
forensic psychiatric hospital (HSFPH) in Turkiye. An a
priori sample size calculation was not conducted. The
sample comprised all eligible and consenting patients
available at the study site during the recruitment
period. Accordingly, the study was designed as an
exploratory controlled pilot investigation intended
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to provide preliminary outcome estimates rather
than confirmatory evidence of intervention efficacy.
The inclusion criteria were: (1) a diagnosis of bipolar
disorder; (2) clinical remission, as determined by
the treating psychiatrist through clinical evaluation
and review of medical records; (3) no current manic,
depressive, or psychotic episode; (4) expected
hospitalization for the duration of the eight-week
intervention, based on the clinical treatment plan
and available judicial or discharge information; and
(5) provision of informed consent. Patients with
intellectual disability or clinical symptoms that
could prevent meaningful participation in the group
sessions were excluded.

During the study period, 58 patients were
hospitalized in the forensic psychiatry unit. Of these,
28 patients diagnosed with bipolar disorder were
assessed for eligibility. Six patients were excluded
because of an active manic, depressive, or psychotic
episode. The remaining 22 eligible patients provided
informed consent and were enrolled in the study. All
participants were male and diagnosed with bipolar
disorder. Participants had been involved in various
criminal offenses, including assault and property-
related crimes, and had been referred to the forensic
psychiatric hospital following judicial evaluation.
All participants had undergone forensic psychiatric
assessment and were considered to have diminished
or no criminal responsibility due to their psychiatric
condition. Their mean age was 36.2 years (standard
deviation [SD]=8.5 years). All participants received
routine pharmacological treatment; however, changes
in medication type or dosage during the intervention
were not systematically recorded.

Baseline Acceptance and Action Questionnaire-
Il (AAQ-I1) and Buss-Perry Aggression Questionnaire
(BPAQ) assessments were completed before group
allocation. Participants were ranked according
to their baseline BPAQ scores and assigned
alternately to the experimental and control groups
based on odd- and even-numbered ranks. No
composite score combining the AAQ-Il and BPAQ
was calculated. Because a randomly generated
allocation sequence was not used, the study was
classified as a controlled pilot study. One participant
in the experimental group was discharged by
court order during the third week and could not
complete the intervention, while one participant
in the control group withdrew during the fifth
week. Consequently, 20 participants completed
the study and were included in the final analysis
(experimental group, n=10; control group, n=10).
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Table 1: Summary of the group therapy content
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Sessions Session content
Baseline questionnaires; welcome and group guidelines; participant introductions; understanding and

Week 1 reframing anger; myths about anger; overview of ACT; introduction to mindfulness; exercise: focusing on the
breath; homework: daily mindfulness practice
Present-moment exercise: body scan; creative hopelessness; perceived benefits of anger; assessing the costs of

Week 2 - -
anger; control as the problem; homework: diary of the costs of angry behavior
Present-moment exercise: mindful observation of thoughts; how the mind creates anger; cognitive defusion as

Week 3 an alternative; strategies for defusing from thoughts; action as an alternative; homework: values writing and
defusion practice

Week 4 Present-moment exercise: mindful eating as an acceptance exercise; mindful acceptance in daily living tasks:
willingness practice

Week 5 Present-moment exercise: the sky and the weather; self-as-context values; peak moments exercise; values card
sorting; homework: values clarification

Week 6 Present-moment exercise: the facts; forgiveness; assertive communication; homework: forgiveness practice

Week 7 Present-moment exercise: leaves on a stream; committed action; homework: committed-action practice

Week 8 Present-moment exercise: taking off the armor; barriers to committed action; final awareness exercise: the
swamp and the lotus flower; post-intervention questionnaires

Procedures and followed the structured protocol presented

The study was conducted in three consecutive
phases. The Acceptance and Action Questionnaire-
Il and Buss—Perry Aggression Questionnaire were
administered to participants in the experimental
group before and after the group therapy sessions.
Anger was operationalized as self-reported anger
and assessed using the anger subscale of the BPAQ.
The same measures were administered to the control
group; however, the control group received no
therapeutic intervention. No follow-up assessment
was conducted because continuity of access to
participants could not be ensuredfollowing discharge
or changes in judicial status. Before administration of
the measures, participants were informed about the
purpose of the study and the structure of the sessions,
and informed consent was obtained. The anger
management program developed by Foret and Eaton
(2014) was delivered once weekly, with each session
lasting 90 minutes and including a 10-minute break.
Patients participating in group therapy were brought
to the meeting room from three different HSFPH
units accompanied by a security guard. To encourage
participation, food and beverages were provided
during the break. After each session, patients
returned to their units accompanied by a security
guard. The sessions were conducted over eight
weeks within the ACT framework. The intervention
was delivered by the psychiatrist responsible for
the forensic psychiatry unit, assisted by a clinical
social worker with five years of forensic psychiatry
experience. Both had completed foundational and
supervised ACT training, attended all sessions,

in Table 1. Due to the security and confidentiality
procedures of the forensic psychiatry unit, sessions
were not audio- or video-recorded. Although the
structured protocol was followed, treatment fidelity
was not evaluated by an independent assessor. The
primary goal of the group therapy was to enhance
patients’ awareness of the dynamic interplay among
their thoughts, emotions, and behaviors while
fostering psychological flexibility. In this context, the
intervention sought to equip patients with practical,
skill-based strategies to modify maladaptive
reactions and respond to internal experiences in a
more adaptive and values-consistent manner.
Inthefirstsession, the natureand functionsofanger
were discussed. Patients were then asked to imagine
a situation in which they had experienced anger, and
the emotions, thoughts, physical sensations, impulses,
and behaviors that emerged in that situation were
identified and conceptualized as five components
of anger. Myths about anger were also discussed
interactively, and a present-moment awareness
exercise was conducted. In the second session, the
costs of attempting to suppress anger were discussed,
and a creative hopelessness exercise was conducted.
In the third and fourth sessions, patients were taught
to defuse from anger-related thoughts and make
room for emotions accompanying anger through
acceptance-based exercises. In the fifth session,
patients’ values were explored using the tombstone
exercise, and followed by an interactive discussion of
how anger-related behaviors could move them away
from their values. In the sixth session, forgiveness and
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Table 2: Pretest and posttest scores in the experimental and control groups

Experimental group (n=10)

Control group (n=10)

Pretest Posttest Pretest Posttest
X sD X sD X SD X sD
AAQ-II 41.40 5.60 21.20 8.70 37.20 7.70 37.60 7.23
BPAQ 109.80 18.43 81.20 18.70 107.10 10.00 104.50 14.40

SD: Standard deviation; AAQ-II: Acceptance and Action Questionnaire-Il; BPAQ: Buss-Perry Aggression Questionnaire

assertive communication skills were addressed using
the “pushing against the wall” exercise. In the seventh
and eighth sessions, motivational work focused on
identifying behaviors consistent with participants’
values and addressing underlying emotional wounds
by “removing the anger armor” A summary of the
group therapy content is provided in Table 1.

Measures

The Acceptance and Action Questionnaire-Il (24) is
a seven-item self-report measure of psychological
inflexibility. Each item is rated on a seven-point Likert-
type scale, with higher scores indicating greater
psychological inflexibility (i.e., lower psychological
flexibility). The scale was adapted into Turkish in 2016
(25). In the present study, the internal consistency
coefficient (Cronbach’s alpha) was 0.84 at pretest and
0.86 at posttest.

The Buss-Perry Aggression Questionnaire (26) is a
29-item self-report measure used to assess individual
differences in aggression. The scale comprises four
subscales: physical aggression, verbal aggression,
anger, and hostility. Participants rate each item on a
Likert-type scale, with higher scoresindicating higher
levels of aggression. A Turkish version of the scale
has been adapted and validated (27), and previous
studies have demonstrated its validity and reliability.
In the present study, Cronbach’s alpha for the total
scale was 0.85 at pretest and 0.87 at posttest. Given
the small sample size of this pilot study, analyses
focused on the total BPAQ score to limit the number
of statistical comparisons, reduce the risk of Type |
error, and avoid imprecise estimates associated with
separate subscale analyses.

Data Analysis

IBM Statistical Package for the Social Sciences (SPSS)
version 23 was used to conduct the statistical analyses.
Each group consisted of 10 participants. Given the
small sample size and non-normal distributions of the
variables, nonparametric tests were used. Baseline
equivalence between the experimental and control
groups was examined using the Mann-Whitney U

test. Within-group changes from pretest to posttest
were analyzed using the Wilcoxon signed-rank test.
To directly assess whether the magnitude of change
differed between groups, change scores (A=posttest
— pretest) were calculated and compared using the
Mann-Whitney U test. Effect sizes were calculated asr,
with values of 0.10, 0.30, and 0.50 interpreted as small,
medium, and large effects, respectively. Given the
small sample size, reliable 95% confidence intervals
for these nonparametric effect-size estimates could
not be calculated.

RESULTS

Descriptive statistics for the pretest and posttest
scores of the experimental and control groups are
presented in Table 2. At baseline, the mean AAQ-II
score was 41.40 (SD=5.60) in the experimental group
and 37.20 (SD=7.70) in the control group. Following
the intervention, the mean AAQ-Il score in the
experimental group decreased to 21.20 (SD=8.70),
whereas that of the control group remained relatively
stable (M=37.60, SD=7.23). Similarly, the mean BPAQ
score in the experimental group decreased from
109.80 (SD=18.43) at pretest to 81.20 (SD=18.70)
at posttest. In contrast, the control group showed
only a slight decrease in BPAQ scores, from 107.10
(SD=10.00) to 104.50 (SD=14.40). Changes in the
mean AAQ-II and BPAQ scores of the experimental
and control groups from pretest to posttest are
illustrated in Figure 1. Error bars represent +1
standard deviation.

To determine whether the experimental and
control groups differed at baseline, Mann-Whitney
U tests were conducted on the pretest scores (Table
3). There were no statistically significant differences
between the experimental and control groups in
psychological inflexibility (AAQ-II; U=31.00, Z=-1.40,
p=0.165) or aggression (BPAQ; U=38.50, Z=-0.87,
p=0.393) at pretest. Thus, no statistically significant
baseline differences were detected between the
groups.
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Figure 1. Changes in mean AAQ-Il and BPAQ scores from pre-test to post-test in the experimental and control groups. Note.
Error bars represent £1 standard deviation.

Table 3: Baseline comparisons between the experimental and control groups using the Mann-Whitney U test

Variables Group Mean rank V) V4 p Effect size (r)

AAQ-II Experimental 12.40 31.00 -1.40 0.165 0.31
Control 8.60

BPAQ Experimental 11.65 38.50 -0.87 0.393 0.19
Control 9.35

AAQ-II: Acceptance and Action Questionnaire-II; BPAQ: Buss-Perry Aggression Questionnaire. Note: Experimental group, n=10; control group, n=10.

Table 4: Within-group comparisons of pretest and posttest scores using the Wilcoxon signed-rank test

Variables Group Negative ranks Positive ranks Ties y4 p Effect size (r)

AAQ-II Experimental 9 1 0 -1.70 0.044 0.54
Control 5 4 1 -0.85 0.750 0.27

BPAQ Experimental 10 0 0 -2.80 0.003 0.89
Control 4 2 4 -0.53 0.590 0.17

AAQ-II: Acceptance and Action Questionnaire-II; BPAQ: Buss-Perry Aggression Questionnaire. Note: Experimental group, n=10; control group, n=10.

Within-group changes from pretest to posttest  statistically significant reduction was observed in the
were examined using the Wilcoxon signed-rank test  experimental group from pretest to posttest (Z=-2.80,
(Table 4). In the experimental group, a statistically =~ p=0.003), with a large effect size (r=0.89). The rank
significant difference was found between pretest  distribution indicated that posttest aggression scores
and posttest AAQ-ll scores (Z=-1.70, p=0.044), were lower than pretest scores for all participants in
with a large effect size (r=0.54). Examination of the  the experimental group. No statistically significant
rank distributions showed that most participants  change was observed in the control group (Z=-0.53,
in the experimental group had lower posttest p=0.590, r=0.17). The effect sizes observed in the
than pretest scores. Lower posttest AAQ-Il scores  control group were small for both outcomes.
indicate lower levels of self-reported psychological Direct between-group comparisons of change
inflexibility. In contrast, no statistically significant  scores indicated that the reduction in AAQ-Il scores
change was observed in the control group (Z=-0.85,  was significantly greater in the experimental group
p=0.750). For aggression measured by the BPAQ, a  (MA=-20.20, mean rank=6.00) than in the control
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Table 5: Between-group comparisons of change scores (A="Posttest”-"Pretest” ) using the Mann-Whitney U test

Variables Group Mean change () Mean rank U Y4 P Effect size (r)

AAQ-II Experimental -20.20 6.00 5.00 -3.40 0.001 0.76
Control +0.40 15.00

BPAQ Experimental -28.60 6.60 11.00 -2.95 0.003 0.66
Control -2.60 14.40

AAQ-II: Acceptance and Action Questionnaire-Il; BPAQ: Buss-Perry Aggression Questionnaire.

group (MA=+0.40, mean rank=15.00; U=5.00, Z=-3.40,
p=0.001, r=0.76). Similarly, the reduction in BPAQ
scores was significantly greater in the experimental
group (MA=-28.60, mean rank=6.60) than in the control
group (MA=-2.60, mean rank=14.40; U=11.00, Z=-2.95,
p=0.003, r=0.66). Both between-group comparisons
yielded large effect sizes, reflecting greater reductions
in psychological inflexibility and self-reported
aggression in the experimental group (Table 5).

DISCUSSION

The present controlled pilot study examined
preliminary changes in aggression and psychological
inflexibility following ACT-based anger management
training among patients in a forensic psychiatric
hospital. No statistically significant baseline differences
were detected between the experimental and control
groups in AAQ-Il or BPAQ scores. Direct between-
group comparisons of change scores indicated greater
reductions in both psychological inflexibility and self-
reported aggression in the experimental group, with
large effect sizes. These findings provide preliminary
support for the potential usefulness of ACT-based
anger management training in forensic psychiatric
settings. However, given the small sample size and
systematic rather than random allocation, the findings
should be interpreted as preliminary evidence of
differential change rather than definitive evidence of
intervention efficacy.

Psychological inflexibility refers to rigid
responses to internal experiences that interfere with
values-based actions (28). Previous studies have
demonstrated associations between psychological
inflexibility and psychopathology, as well as between
psychological flexibility and positive treatment
outcomes (29-32). Improvements in psychological
flexibility following ACT group therapy have also
been reported among patients diagnosed with
bipolar disorder (33, 34). Polat and Asi Karakas
reported that ACT-based anger management
training significantly reduced anger rumination

and impulsivity in forensic psychiatric patients (22).
Consistent with these findings, the present study
observed preliminary reductions in self-reported
aggression and psychological inflexibility following
ACT-based anger management training. However,
the present study differs from previous research in
its assessment of psychological inflexibility using the
AAQ-II. Whereas anger rumination reflects repetitive
thinking about anger-provoking experiences and is
associated with difficulties in anger regulation and
maladaptive behavior, psychological inflexibility
represents a construct more directly related to the
theoretical framework of ACT. Therefore, assessing
psychological inflexibility in the present study
extends previous research by examining an ACT-
related process alongside changes in aggression.
The ACT-based anger management training program
aimed to enhance psychological flexibility among
HSFPH patients through interventions targeting
cognitive defusion, acceptance of emotions, self-
as-context, values, committed action, and present-
moment awareness. During the ACT-based group
therapy sessions, patients were encouraged to
observe anger-related thoughts without attempting
to suppress them, increase awareness of bodily
sensations associated with anger without engaging
in impulsive reactions, and develop acceptance of
anger rather than attempting to avoid or eliminate it.

Clinical observations suggested that anger may,
in some cases, function as a secondary response to
the suppression of more distressing emotions, such
as guilt, inadequacy, or worthlessness (35, 36). This
interpretation is consistent with emerging literature
in forensic and contextual behavioral science
highlighting the roles of emotional suppression,
experiential avoidance, and psychological
inflexibility in anger and reactive aggression (7, 36,
37). From an ACT perspective, increased willingness
to experience emotions preceding anger may
represent one possible explanation for the observed
changes; however, these specific processes were not
directly assessed in the present study. In our study,
a significant difference was observed between the
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pretest and posttest AAQ-Il scores of participants
in the experimental group. Given that the AAQ-II
assesses experiential avoidance and psychological
inflexibility, the lower posttest AAQ-Il scores
observed in the experimental group are consistent
with reduced psychological inflexibility following the
intervention. No significant difference was observed
between the pretest and posttest AAQ-Il scores
in the control group. These preliminary findings
suggest that the ACT-based anger management
training program may be associated with reduced
psychological inflexibility among participants in the
experimental group.

Future studies with longer-term follow-up
are needed to determine whether reductions in
psychological inflexibility are maintained after
discharge and whether they are associated with
broader clinical outcomes, including emotion
regulation, interpersonal functioning, and aggressive
behavior. Taken together, these findings provide
preliminary support for the potential feasibility and
usefulness of ACT-based anger management training
among patients in HSFPHs. To our knowledge, this
is among the first studies to examine changes in
psychological flexibility following ACT-based group
therapy in a high-security forensic psychiatric
hospital setting. However, given the pilot nature of
the study, small sample size, systematic allocation
procedure, and absence of follow-up assessments,
these findings should be interpreted cautiously
and require confirmation in larger, adequately
powered randomized controlled trials. The findings
highlight the potential value of further investigating
psychological flexibility and anger management
interventions as adjuncts to pharmacological
treatment in forensic psychiatric care.

Strengths and Limitations

Several limitations should be considered when
interpreting the findings. First, the small, single-
center, all-male sample and systematic rather than
random allocation limit the generalizability and
causal interpretation of the results. Although change-
score comparisons directly assessed whether the
magnitude of change differed between groups, this
approach did not constitute an integrated group-
by-time model or adjust for baseline variation.
Therefore, the findings should be interpreted as
preliminary rather than definitive evidence of
intervention efficacy. Second, long-term follow-
up assessments could not be conducted because
access to participants could not be maintained after
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discharge. Although all participants received routine
pharmacological treatment, changes in medication
type or dosage during the intervention were not
systematically recorded, and detailed forensic
and clinical characteristics could not be reported
because of institutional and ethical restrictions.
Participants also could not be assessed under real-
life provocative conditions during hospitalization.
In addition, the use of self-report measures may
have introduced response-related biases, including
difficulties in understanding questionnaire items or
inaccuracies in self-reporting. Furthermore, because
some assessments were administered by therapists
involvedin delivering the intervention, the possibility
of assessor-related bias cannot be excluded.

Despite these limitations, the findings provide
preliminary evidence regarding the potential
usefulness of ACT-based interventions in forensic
psychiatric settings. A major strength of the study is its
focus on a forensic psychiatric population that remains
underrepresented in psychotherapy research.

CONCLUSION

This controlled pilot study provides preliminary
evidence regarding the potential usefulness of ACT-
based anger management training for reducing self-
reported aggression and psychological inflexibility
among patients treated in HSFPH settings. Broader
implementation of ACT-based interventions may
contribute to improvements in psychological
flexibility and emotional regulation, which could
potentially support patients’ quality of life and
interpersonal functioning. In addition, increasing
ACT training opportunities for experienced mental
health professionals working in HSFPH settings
may facilitate the development of group-based
interventions. Future studies with larger samples and
more comprehensive assessment methods may help
further clarify the effectiveness of ACT-based group
therapy interventions in forensic psychiatric hospitals.
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ABSTRACT

Objective: Functional impairment is a major determinant of long-term outcomes in schizophrenia and is influenced
by multiple clinical and cognitive factors. Although formal thought disorder (FTD) has been associated with adverse
outcomes, its relationship with functioning in patients with schizophrenia and a history of violent offending remains
unclear. This study investigated the relationships among FTD, executive functioning, and personal and social functioning
in this population.

Method:This cross-sectional study included 64 inpatients with schizophrenia and a history of violent offending. Psychopathology
was assessed using the Positive and Negative Syndrome Scale (PANSS), depressive symptoms using the Calgary Depression
Scale for Schizophrenia (CDSS), formal thought disorder using the Thought and Language Disorder Scale (TALD), executive
functioning using the Frontal Assessment Battery (FAB), and personal and social functioning using the Personal and Social
Performance Scale (PSP). Spearman correlation and multiple linear regression analyses were performed to identify factors
associated with functioning.

Results: Poorer functioning was associated with greater psychopathology and more severe FTD. Subjective negative thought
disorder showed the strongest associations with poorer functioning, including socially useful activities, interpersonal
relationships, and self-care (all p<0.01). Executive functioning, particularly verbal fluency, was positively associated with
functioning; however, subjective negative thought disorder remained the only independent predictor of PSP total scores (B=-
0.324, p=0.032).

Conclusion: Formal thought disorder, particularly its subjective negative dimension, appears to be an important determinant
of personal and social functioning in patients with schizophrenia and a history of violent offending. These findings highlight
the importance of assessing thought disorder beyond overall symptom severity and suggest that interventions targeting
communication and thought organization may support functional recovery in forensic schizophrenia populations.
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INTRODUCTION

Schizophreniaisachronicandclinically heterogeneous
psychiatric disorder characterized by disturbances
in perception, thought processes, affect regulation,
and behavior. In addition to positive symptoms
such as delusions and hallucinations, individuals
frequently experience negative symptoms and
persistent cognitive impairments that significantly
affect social, occupational, and interpersonal
functioning throughout the course of illness (1, 2).
Functional impairment is increasingly recognized as
one of the most important determinants of long-term
outcomes in schizophrenia and is conceptualized as
a multidimensional construct shaped not only by
psychotic symptoms but also by deficits in cognition,
motivation, communication, and social adaptation
(3). Despite advances in pharmacological treatment,
functional recovery remains limited for many patients,
highlighting the need to identify clinical and cognitive
factors associated with real-world functioning.

Although most individuals with schizophrenia are
not violent, epidemiological studies have consistently
reported a modest but reliable increase in the risk
of violent behavior compared with the general
population (4, 5). Violent offending in schizophrenia
is thought to arise from the interaction of multiple
vulnerability factors, including substance use,
treatment nonadherence, previous violence, social
disadvantage, and symptom-related factors (6-8).
Patients with a history of violent offending may
experience greater clinical complexity and poorer
psychosocial outcomes, making this subgroup
particularly relevant for studies investigating factors
associated with functional outcomes.

Cognitive dysfunction is increasingly regarded
as a core feature of schizophrenia and a major
contributor to poor functional outcome. Deficits in
executive functioning, cognitive flexibility, working
memory, inhibitory control, and social cognition
often persist beyond acute psychotic episodes and
are closely associated with impaired community
functioning (1, 9). Executive dysfunction may
compromise an individual's ability to regulate
behavior, accurately interpret environmental cues,
solve interpersonal problems, and engage effectively
in daily activities. Previous studies have reported
mixed findings regarding executive functioning in
patients with schizophrenia and a history of violent
offending. While some studies have identified greater
executive dysfunction and poorer decision-making
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abilities in violent offenders, others have found no
significant differences or even better performance in
specific cognitive domains. Nevertheless, executive
functioning remains an important construct to
investigate because impairments in executive
processes may contribute to behavioral regulation,
social adaptation, and functional outcomes in
schizophrenia (5, 10-14).

Formal thought disorder (FTD) is another central
feature of schizophrenia and refers to disturbances
in the organization, structure, and expression of
thought. Clinically, FTD may manifest as derailment,
tangentiality, incoherence, perseveration, poverty
of speech, or subjective experiences of thought
interference and fragmentation (15). Contemporary
dimensional models distinguish between objective
and subjective manifestations of thought disorder, as
well as positive and negative dimensions, which may
reflect partially distinct neurocognitive mechanisms
(16). Beyond its diagnostic significance, FTD has been
associated with impaired communication, reduced
social competence, poorer functional outcomes, and
deficits in executive control and semantic processing
(17). Although recent studies have highlighted the
contribution of specific dimensions of FTD to violent
offending in schizophrenia (18), considerably less is
known about how these dimensions relate to personal
and social functioning in patients with schizophrenia
and a history of violent offending. Consequently,
it remains unclear whether thought disorder is
associated with functional impairment independently
of symptom severity and executive dysfunction.

Emerging evidence suggests that disturbances
in thought organization may be particularly relevant
in forensic schizophrenia populations. Difficulties
in maintaining coherent thought processes and
accurately interpreting interpersonal situations
may contribute not only to maladaptive behavioral
responses but also to reduced social and occupational
functioning (19, 20). Nevertheless, the relationships
among FTD, executive functioning, and functional
outcomes remain insufficiently explored. Existing
studies are limited by methodological heterogeneity,
small forensic samples, and a tendency to examine
cognition and thought disorder separately rather
than within an integrated framework. Furthermore,
few studies have simultaneously investigated
executive functioning, FTD, and personal and social
functioning within the same sample of patients with
schizophrenia and a history of violent offending.
A better understanding of these relationships may
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inform individualized rehabilitation strategies and
improve the assessment of factors associated with
functional recovery in forensic psychiatric settings.

Accordingly, the present study aimed to investigate
the relationships among FTD, executive functioning,
and personal and social functioning in patients with
schizophrenia and a history of violent offending and
to identify factors independently associated with
functional outcomes within this forensic sample. We
hypothesized that greater FTD severity and poorer
executive functioning would be associated with lower
levels of personal and social functioning.

METHODS

Participants
This cross-sectional study included 64 inpatients
diagnosed with schizophrenia according to the
Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5) criteria. All participants were
recruited from the High-Security Forensic Psychiatry Unit
of Ankara Bilkent City Hospital between August 2024
and January 2025. The sample consisted exclusively of
patients with a documented history of violent offending.
No a priori power analysis was performed because
the study included a consecutive sample of all eligible
patients admitted to the High-Security Forensic
Psychiatry Unit during the predefined study period.
Therefore, the sample size was determined by the
number of patients meeting the inclusion criteria
rather than by a predefined statistical calculation.
Violent offending was defined as a legally
documented act involving physical harm or the threat
of physical harm to another person or property,
confirmed through judicial records and forensic clinical
files. Eligible participants were 18-55 years of age, had
sufficient literacy and cognitive capacity to complete
the clinical interviews and psychometric assessments,
demonstrated adequate cooperation throughout the
assessment process, and provided written informed
consent before participation. Exclusion criteria
included intellectual disability, dementia or other
neurological disorders, acute substance intoxication
at the time of assessment, illiteracy, and receipt of
electroconvulsive therapy during the study period.
Acute substance intoxication was excluded based
on clinical evaluation and negative urine toxicology
screening performed at hospital admission. Clinically
evident intellectual disability was excluded based
on clinical evaluation and review of medical records
rather than standardized psychometric testing.
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All evaluations were conducted face-to-face by
clinicians experienced in forensic psychiatry while
participants were in a clinically stable phase, defined
as the absence of acute psychotic exacerbation
requiring immediate treatment modification and the
presence of adequate cooperation during clinical
interviews and psychometric assessments.

Clinical and Cognitive Assessment
Sociodemographic and clinical characteristics,
includingillness duration, treatmenthistory, substance
use, and forensic history, were obtained from medical
records and structured clinical interviews using a
standardized data collection form.

Psychotic symptom severity was assessed using
the Positive and Negative Syndrome Scale (PANSS)
(21), which evaluates positive symptoms (seven
items), negative symptoms (seven items), and general
psychopathology (16 items). The PANSS comprises 30
items rated from 1 to 7, with total scores ranging from
30 to 210; higher scores indicate greater symptom
severity. The Turkish validity and reliability study was
conducted by Kostakoglu et al. (22).

Depressive symptoms were evaluated using the
Calgary Depression Scale for Schizophrenia (CDSS), a
clinician-rated instrument specifically developed to
assess depressive symptoms in schizophrenia while
minimizing overlap with negative and extrapyramidal
symptoms (23). The CDSS comprises nine items scored
from 0 to 3, with total scores ranging from 0 to 27;
higher scores indicate greater depressive symptom
severity. The Turkish validity and reliability study was
conducted by Aydemir et al. (24).

Personal and social functioning was assessed
using the Personal and Social Performance Scale
(PSP), which provides a total score ranging from 1 to
100 and evaluates functioning across four domains:
socially useful activities, personal and social
relationships, self-care, and disturbing or aggressive
behaviors. Higher total scores indicate better overall
functioning (25, 26).

Formal thought disorder was evaluated using
the Thought and Language Disorder Scale (TALD), a
30-item, semistructured, clinician-rated instrument
in which each item is scored from 0 (absent) to 4
(severe), yielding a total score ranging from 0 to 120.
The TALD assesses four dimensions of formal thought
disorder: objective positive, objective negative,
subjective positive, and subjective negative. Objective
dimensions are based on the clinician’s observations
of speech and language abnormalities, whereas
subjective dimensions reflect the patient’s self-
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reported experiences of disturbed thinking. Positive
dimensions reflect disorganization and productive
thought abnormalities, whereas negative dimensions
reflect impoverishment and reduction of thought and
language (27). The Turkish validity and reliability study
was conducted by Mutlu et al. (28).

Executive functioning was assessed using
the Frontal Assessment Battery (FAB) (29), which
comprises six subtests assessing conceptualization,
mental flexibility, motor programming, sensitivity to
interference, inhibitory control, and environmental
autonomy. Total FAB scores range from 0 to 18, with
higher scores indicating better executive functioning.
TheTurkish validity and reliability study was conducted
by Tuncay (30).

The study was conducted in accordance with the
Declaration of Helsinki and was approved by the Ethics
Committee of Ankara Bilkent City Hospital (August 7,
2024; approval number: 1-24-470).

Statistical Analysis

All statistical analyses were performed using IBM
SPSS Statistics version 26.0 (IBM Corp., Armonk, NY,
USA). Continuous variables are presented as mean *
standard deviation (SD), whereas categorical variables
are presented as frequencies and percentages. Sex-
stratified comparisons of continuous variables were
performed using independent-samples t tests.

Normality assumptions were evaluated using the
Shapiro-Wilk test together with skewness and kurtosis
values. Because several clinical variables showed non-
normal distributions, associations between functioning
measures and clinical variables were examined using
Spearman rank correlation coefficients.

Correlation analyses were performed to investigate
the relationships between PSP total and subscale
scores and measures of psychopathology (PANSS and
CDSS), formal thought disorder (TALD), and executive
functioning (FAB).

To identify factors independently associated with
personal and social functioning, a multiple linear
regression analysis was conducted with the PSP
total score as the dependent variable. Variables were
selected for inclusion in the regression model based
on their bivariate associations with PSP total scores
and clinical relevance. Among the TALD dimensions,
subjective negative thought disorder was selected
because it showed the strongest association with
overall functioning. To minimize multicollinearity,
PANSS positive and general psychopathology scores
were excluded because of high variance inflation
factor (VIF) values; PANSS negative symptoms were
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Table 1: Sociodemographic and clinical characteristics
of the participants

Patients
(n=64)

Age (years) 40.39+10.07
Male sex, n (%) 47 (73.4)
Education (years) 10.31+4.08
Smoking duration (years) 13.20+£11.97
Alcohol use duration (years) 0.75+3.75
Substance use duration (years) 0.23+1.88
Age at symptom onset (years) 24.66+8.67
Age at first psychiatric admission (years) 26.19+8.55
Duration of illness (years) 14.3+9.2
I(?/léraz:';i)on of antipsychotic treatment 7 42+6.20
Duration of untreated psychosis (years) 6.91+8.80
Number of hospitalizations 2.36+2.06
:’e-\;\ltjiir\)/;)llecsstrisgd)ose (chlorpromazine 602.28+375.43
letjiis?l/ec:strisgd)ose (risperidone 9.03+5.64
Body mass index (BMI) 27.68+5.64

Values are presented as mean + standard deviation unless otherwise indicated.
BMI: Body mass index.

therefore included as the psychopathology measure.
The FAB total score was included as the measure of
executive functioning. Standardized beta coefficients
(B), model fit statistics, and explained variance (R?
were reported. Statistical significance was set at
p<0.05 (two-tailed).

RESULTS

The sociodemographic and clinical characteristics of
the study sample are presented in Table 1. The sample
consisted predominantly of male patients (73.4%),
with a mean age of 40.39+£10.07 years. The mean
duration of illness was 14.3+£9.2 years, and the mean
duration of untreated psychosis was 6.91+8.80 years.
Participants had received antipsychotic treatment for
a mean duration of 7.42+6.20 years. Regarding the
characteristics of violent offending, 82% of patients
had a history of person-directed violence, whereas
18% had committed property-related offenses.
Sex-stratified analyses showed no significant
differences between male and female participants
in psychopathology, FTD, executive functioning, or
personal and social functioning. Female participants
were older than male participants (Appendix1).
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Table 2: Psychopathology, thought and language
disorder, functioning, and executive function scores

Measure MeanxSD
PANSS
Total score 71.53+£16.50
Positive symptoms 16.05£5.56
Negative symptoms 18.34+6.13
General psychopathology 37.414£9.13
TALD
Obijective positive 12.05+5.59
Subjective negative 6.47+3.12
Objective negative 6.30+4.29
Subjective positive 1.64+1.12
FAB
Total score 13.38+3.50
Conceptualization 2.31+0.88
Verbal fluency 1.67+0.92
Programming 2.31£0.97
Sensitivity to interference 2.30+0.93
Inhibitory control 2.16+0.97
Environmental autonomy 2.64+0.74
PSP
Total score 61.64+13.09
Socially useful activities 14.22+4.73
Personal and social relationships 14.30£3.76
Self-care 15.70+4.53
Disturbing and aggressive behaviors 17.42+3.45

Values are presented as mean * standard deviation. SD: Standard deviation;
FAB: Frontal Assessment Battery; TALD: Thought and Language Disorder Scale;
PSP: Personal and Social Performance Scale; PANSS: Positive and Negative
Syndrome Scale.

Psychopathology and functioning scores are
summarized in Table 2. The mean PANSS total score
was 71.53+£16.50, indicating a moderate level of
overall symptom severity. The mean PSP total score
was 61.64+13.09. Mean PSP subscale scores were
14.22+4.73 for socially useful activities, 14.30+3.76 for
personal and social relationships, 15.70+4.53 for self-
care, and 17.42+3.45 for disturbing and aggressive
behaviors.

Correlation analyses examining demographic
and illness-related variables demonstrated
no significant associations between PSP total
scores and age, education level, duration of
illness, duration of untreated psychosis, or
number of hospitalizations (all p>0.05). However,
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chlorpromazine-equivalent antipsychotic dose
showed a moderate positive correlation with the
PSP self-care domain (r=0.36, p<0.05).

AsshowninTable 3, PSP total scores were negatively
correlated with measures of psychopathology and
several dimensions of FTD. PSP total scores were
negatively correlated with PANSS total (r=-0.41,
p=0.001), positive symptom (r=-0.28, p=0.028), and
negative symptom scores (r=-0.25, p=0.048). Similar
associations were observed across several PSP
domains, particularly personal and social relationships
and self-care.

Among the TALD dimensions, subjective negative
thought disorder demonstrated the strongest
and most consistent associations with functional
impairment, showing significant negative correlations
with PSP total scores (r=-0.44, p<0.001), socially useful
activities (r=-0.50, p<0.001), personal and social
relationships (r=-0.47, p<0.001), and self-care (r=-0.36,
p<0.01). Objective negative thought disorder showed
a similar but weaker pattern of associations. Objective
positive thought disorder was also associated with
poorer functioning across several domains, although
the correlations were generally less pronounced. In
contrast, subjective positive thought disorder was not
significantly associated with functional outcomes.

Regarding executive functioning, verbal fluency
was positively correlated with overall functioning
(r=0.32, p<0.05), socially useful activities (r=0.39,
p<0.01), personal and social relationships (r=0.31,
p<0.05), and self-care (r=0.35, p<0.05). Sensitivity to
interference was positively associated with socially
useful activities (r=0.35, p<0.01) and self-care (r=0.46,
p<0.01).

As shown in Table 4, a multiple linear regression
analysis was conducted to identify factors
independently associated with personal and social
functioning. Variables that showed significant
associations with PSP scores in bivariate analyses
and were considered clinically relevant were entered
into the model, including PANSS negative symptoms,
subjective negative thought disorder, and executive
functioning (FAB total score). The overall model was
statistically significant (F=4.870, p=0.004), accounting
for 19.6% of the variance in PSP total scores (R*=0.196,
adjusted R®=0.154). Subjective negative thought
disorder emerged as the only significant independent
correlate of poorer functioning (f=-0.324, p=0.032).
Neither PANSS negative symptoms (3=-0.044,
p=0.764) nor executive functioning (3=0.200,
p=0.098) remained significantly associated with PSP
total scores in the multivariate model.
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Table 3: Correlations of psychopathology, thought disorder, executive functioning, and functional outcomes

PSP total PSP social PSP personal PSP self-care
PANSS total score -0.41%* -0.32** -0.42%* -0.40%**
PANSS positive symptoms -0.28* -0.20 -0.31% -0.27*
PANSS negative symptoms -0.25% -0.24 -0.24 -0.26*
TALD objective positive -0.34** -0.28* -0.30* -0.27*
TALD subjective negative -0.44%** -0.50%** -0.47%** -0.36**
TALD objective negative -0.38** -0.42%* -0.31* -0.34**
TALD subjective positive -0.10 -0.10 -0.15 -0.07
FAB conceptualization -0.23 0.25* 0.09 0.14
FAB verbal fluency 0.32* 0.39** 0.31* 0.35*
FAB sensitivity to interference 0.24 0.35%* 0.21 0.46**
FAB inhibitory control 0.07 0.01 -0.01 -0.08

Values are Spearman’s rho correlation coefficients. *p<0.05, **p<0.01, ***p<0.001; TALD: Thought and Language Disorder Scale; FAB: Frontal Assessment Battery; PSP:
Personal and Social Performance Scale; PANSS: Positive and Negative Syndrome Scale.

Table 4: Multiple linear regression analysis of factors associated with personal and social functioning (PSP total score)

Predictor B SE Standardized t p

FAB total score 0.747 0.445 0.200 1.681 0.098
PANSS negative symptoms -0.093 0.310 -0.044 -0.302 0.764
TALD subjective negative -1.357 0.618 -0.324 -2.194 0.032

Model statistics: R=0.442; R*=0.196; Adjusted R*=0.154; F=4.870; p=0.004. SE: Standard error; B: Standardized regression coefficient; FAB: Frontal Assessment Battery;

TALD: Thought and Language Disorder Scale; PANSS: Positive and Negative Syndrome Scale.

DISCUSSION

The present study investigated the relationships
among FTD, executive functioning, and personal and
social functioning in patients with schizophrenia and
a history of violent offending. Several dimensions of
FTD and executive functioning were associated with
functional outcomes in bivariate analyses. However,
after accounting for negative symptom severity and
executive functioning, subjective negative thought
disorder emerged as the only variable independently
associated with overall functioning. These findings
suggest that disturbances in the subjective experience
and expression of thought may represent a particularly
relevant correlate of real-world functioning in forensic
schizophrenia populations.

One of the main findings was the robust association
between FTD and impaired functioning. Higher levels
of thought disorder were associated with poorer
functioning in socially useful activities, interpersonal
relationships, and self-care. Among the TALD
dimensions, subjective negative thought disorder
demonstrated the strongest and most consistent
associations across functional domains. These findings
are consistent with previous studies showing that FTD
contributes substantially to communication difficulties,

impaired social reciprocity, and reduced adaptive
functioning in schizophrenia spectrum disorders
(17, 31). Disturbances such as impoverished thought
expression, difficulties verbalizing internal experiences,
and subjective experiences of cognitive fragmentation
may interfere with effective communication and
social problem-solving, potentially limiting the ability
to maintain interpersonal relationships and perform
everyday activities (19).

Importantly, subjective  negative  thought
disorder remained independently associated with
poorer functioning after accounting for negative
symptoms and executive functioning. This finding
extends previous research by suggesting that specific
dimensions of thought disorder may be associated
with disability beyond traditional symptom domains.
Although negative symptoms are widely recognized
as major correlates of functional outcomes in
schizophrenia (3), the present findings indicate that
subjective disturbances in thought and language may
capture additional aspects of social and behavioral
functioning that are not fully accounted for by
negative symptom severity. Recent evidence has also
demonstrated that objective positive and subjective
negative dimensions of FTD are associated with violent
offending in schizophrenia (18). Taken together, these
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findings suggest that different dimensions of thought
disorder may be associated with distinct adverse
real-world outcomes, including violent behavior and
functional disability.

The relationship between thought disorder and
functioning may be particularly relevant in forensic
populations. Individuals with severe disturbances
in thought organization may experience difficulties
interpreting social cues, communicating their needs
effectively, and responding adaptively in interpersonal
situations. Such impairments may contribute not only
to social withdrawal and occupational dysfunction
but also to maladaptive responses during stressful or
conflictual encounters (5, 32). From this perspective,
FTD may represent more than a diagnostic feature of
schizophrenia; it may also serve as a clinically meaningful
marker of vulnerability to poor social adaptation.

Executive functioning was also associated with
functioning at the correlational level. Better verbal
fluency was associated with better overall functioning,
interpersonal relationships, and self-care, whereas
greater cognitive flexibility was associated with better
functioning in socially useful activities and self-care.
These findings are consistent with previous studies
demonstrating that executive processes, including
cognitive flexibility, planning, and verbal organization,
support social competence and goal-directed behavior
in schizophrenia (11, 33). However, overall executive
functioning did not remain independently associated
with functioning in the multivariate model. This finding
suggests that executive deficits may be indirectly
related to functioning or may operate through
mechanisms that overlap with thought disorder and
broader psychopathology, rather than exerting a
unique effect on functioning in this population.

Although the regression model was statistically
significant, it explained only 19.6% of the variance
in personal and social functioning. This finding
underscores the multifactorial nature of functional
outcomes in schizophrenia and suggests that
additional clinical, cognitive, environmental, and
psychosocial factors not assessed in the present study
are likely to contribute. Variables such as medication
adherence, social support, psychosocial stressors,
detailed substance use characteristics, and the
severity and characteristics of violent behavior may
account for some of the unexplained variance.

The observed associations between executive
functioning and thought disorder further support
the possibility that these constructs share partially
overlapping neurocognitive substrates. In particular,
verbal fluency and cognitive flexibility were associated

243

with negative dimensions of thought disorder,
consistent with previous evidence linking executive
dysfunction, abnormalities in semantic processing,
and communication disturbances in schizophrenia
(16, 17). Future longitudinal studies incorporating
neurocognitive and neurobiological measures may help
clarify the mechanisms underlying these relationships.

From a clinical perspective, the present findings
highlight the importance of assessing FTD in addition
to symptom severity when evaluating functional
outcomes in forensic schizophrenia populations.
Although antipsychotic treatment remains essential for
controlling psychotic symptoms, functional recovery
may depend on broader cognitive and communicative
capacities. Interventions targeting communication
skills, social cognition, cognitive flexibility, and thought
organization may therefore be valuable components of
comprehensive rehabilitation programs. Incorporating
structured assessments of thought disorder into
routine clinical and forensic evaluations may also
facilitate individualized treatment planning and
improve long-term psychosocial outcomes.

Several limitations should be considered when
interpreting the findings of this study. First, the cross-
sectional design precludes conclusions regarding
causalrelationshipsamong FTD, executivefunctioning,
and functional impairment. Longitudinal studies
are needed to clarify the temporal and potentially
bidirectional relationships among these variables.
Second, the relatively small sample size and inclusion
of only forensic inpatients with a history of violent
offending may limit the generalizability of the findings
to broader schizophrenia populations. In addition,
the absence of a comparison group without a history
of violent offending limits conclusions regarding
whether the observed associations are specific to this
forensic sample. Third, the severity and characteristics
of violent offending were not assessed using a
standardized violence severity instrument. Therefore,
different forms of violent behavior, which may involve
distinct neuropsychological and clinical mechanisms,
could not be examined separately. Fourth, executive
functioningwas assessed using the Frontal Assessment
Battery, a brief screening instrument, rather than
a comprehensive neuropsychological battery. The
findings regarding executive functioning should
therefore be interpreted cautiously, and broader
conclusions regarding executive functioning cannot
be drawn. Fifth, psychiatric comorbidities, including
personality disorders, were not systematically
assessed using a structured diagnostic interview, and
intellectual disability was excluded based on clinical
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evaluation rather than standardized psychometric
testing. These factors may have influenced executive
functioning, FTD, and functional outcomes. Finally,
several potentially relevant factors, including
medication adherence, detailed substance use
characteristics, psychosocial stressors, social support,
and the severity or frequency of violent behavior, were
not evaluated and may have influenced functional
outcomes. These unmeasured factors may also partly
explain the relatively modest proportion of variance
in functioning accounted for by the regression model.
Despite these limitations, the study has several
notable strengths. To our knowledge, relatively few
studies have simultaneously examined FTD, executive
functioning, and personal and social functioning in
patients with schizophrenia and a history of violent
offending. The use of the Thought and Language
Disorder Scale allowed for a multidimensional
assessment of both subjective and objective aspects
of thought disorder, providing a more nuanced
understanding of their relationships with functioning.
Furthermore, the inclusion of both PSP total and
domain-specific functioning measures enabled the
identification of specific areas of functioning associated
with thought disorder and executive functioning.
Finally, the multivariate analysis identified subjective
negative thought disorder as an independent correlate
of functional impairment after accounting for negative
symptom severity and executive functioning. Together,
thesefindings contribute to a growing body of evidence
suggesting that real-world functioningin schizophrenia
is associated not only with psychopathology but
also with disturbances in thought organization,
communication, and cognitive functioning.

CONCLUSION

Formal thought disorder was associated with
functional impairment in this forensic sample of
patients with schizophrenia and a history of violent
offending. Among the clinical and cognitive variables
examined, subjective negative thought disorder
was the only variable independently associated
with personal and social functioning, suggesting
that disturbances in the subjective experience and
expression of thought may represent an important
correlate of real-world disability beyond negative
symptom severity and executive dysfunction. These
findings highlight the potential value of incorporating
detailed assessments of thought disorder into
functional evaluation and rehabilitation planning in
forensic schizophrenia populations.
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Appendix 1: Demographic, clinical, cognitive, and functional characteristics of the forensic schizophrenia sample by sex

Variables Female (n=17) Male (n=47) p

Age (years) 45.29+9.97 38.62+9.61 0.024
Education (years) 10.76+4.51 10.15+3.95 0.623
Duration of untreated psychosis (years) 8.41+11.09 6.36+7.88 0.491
PANSS total score 70.88+17.80 71.77£16.21 0.859
PANSS positive symptoms 17.12+6.72 15.66+5.10 0.424
PANSS negative symptoms 17.00+4.46 18.83£6.60 0.213
CDSS 1.82+1.55 2.57+2.85 0.186
PSP total score 67.06+12.88 59.68+12.74 0.052
FAB total score 13.94+2.63 13.17+3.77 0.366
TALD total score 27.29+9.12 26.98+10.00 0.906

Values are presented as meantstandard deviation. Between-group comparisons were performed using independent-samples t tests. Statistical significance was set at
p<0.05. TALD: Thought and Language Disorder Scale; FAB: Frontal Assessment Battery; PSP: Personal and Social Performance Scale; PANSS: Positive and Negative
Syndrome Scale; CDSS: Calgary Depression Scale for Schizophrenia.
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ABSTRACT

Objective: This study assessed primary care physicians’ (PCPs’) knowledge, attitudes, self-efficacy, and clinical practices
regarding anxiety and depressive disorders in Georgia and identified key barriers to effective care delivery.

Method: A cross-sectional survey was conducted among 78 PCPs in two regions of Georgia using a structured questionnaire that
included the Depression Attitude Questionnaire (DAQ). Data were analyzed using chi-square tests and binary logistic regression.

Results: PCPs relied heavily on pharmacotherapy, which was used by 78.2%, whereas fewer than 13% reported using structured
psychological interventions. Physicians expressed significantly greater confidence in diagnosing and managing anxiety than
depression (p<0.001). Although 65.4% recognized psychotherapy as an effective treatment, 67.9% regarded it as an intervention
that should be delivered only by specialists. Female physicians were more than twice as likely to use nonpharmacological
interventions than male physicians (odds ratio=2.15, p=0.019), despite reporting lower self-confidence.

Conclusion: Primary mental health care in Georgia is constrained by the predominance of pharmacological treatment and low
physician self-efficacy. Improving service delivery requires targeted training in psychological interventions, supportive financing
mechanisms, and greater multidisciplinary integration.

Keywords: Primary care, anxiety disorders, depressive disorders, psychotherapy

INTRODUCTION

Anxiety and depressive disorders are leading causes
of disability worldwide, substantially reducing quality
of life and increasing healthcare costs. Despite the
availability of effective treatments, these conditions
remainunderdiagnosed and undertreated, particularly
in low- and middle-income countries where access to
specialist mental health services is limited (1).

Primary care (PC) is a critical setting for addressing
these disorders because of its accessibility and role as
the first point within the healthcare system (2, 3). Global
strategies, including those promoted by the World
Health Organization, emphasize the integration of
mental health services into primary care as a scalable and
cost-effective approach (4). Evidence from high-income
countries indicates that collaborative and stepped-care
models can significantly improve patient outcomes (5).
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Successful integration, however, is often hindered
by provider-level barriers, including insufficient
training, low self-efficacy,and stigma, as well as system-
level constraints such as limited consultation time,
inadequate financing, and weak referral pathways
(6). Consequently, primary care frequently remains
dominated by a biomedical model characterized by a
strong reliance on pharmacotherapy and limited use
of psychological interventions.

These challenges are particularly pronounced in
post-Soviet healthcare systems such as Georgia’s.
Structural reforms have historically prioritized hospital
efficiency, while the integration of mental health
services into primary care has remained fragmented
and specialist-centered (7). Empirical evidence
regarding Georgian primary care physicians’ (PCPs’)
knowledge, attitudes, and clinical practices related to
mental health care remains limited (8).

This study aimed to assess the knowledge,
attitudes, and self-reported clinical practices of PCPs
in Georgia regarding anxiety and depressive disorders
and to identify key educational and systemic barriers
to effective care. By situating the findings within the
broader context of health system transformation, the
study seeks to inform context-specific reforms and
contribute to the international literature on mental
health integration in primary care.

METHODS

Study Design and Setting

A cross-sectional survey was conducted between
September and December 2025 to assess primary care
physicians’ knowledge, attitudes, self-efficacy, and
clinical practices regarding anxiety and depressive
disorders in urban and semi-urban areas of Georgia.

Sampling

Using nonprobability convenience sampling, 103 PCPs
were invited to participate, of whom 78 completed
the questionnaire, yielding a response rate of 75.7%.
Eligible participants were family physicians actively
practicing in primary healthcare facilities. Although
the sampling method may have introduced selection
bias, the sample size was considered sufficient to
detect medium effect sizes in an exploratory study.

Data Collection

Astructured, self-administered questionnaire assessed
four domains: sociodemographic and professional
characteristics, knowledge, attitudes, self-efficacy,
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and clinical practices. Attitudes were measured using
the Depression Attitude Questionnaire (DAQ).

The DAQ was translated into Georgian using
a forward-backward translation procedure and
was reviewed by experts to ensure cultural
appropriateness. A pilot test involving five physicians
was conducted to assess clarity. Internal consistency
was acceptable, with Cronbach’s alpha values ranging
from 0.72 to 0.81.

Anonymous paper-based questionnaires were
distributed to physicians who voluntarily agreed
to participate. To reduce social desirability bias, no
personally identifiable information was collected,
and participants were assured of confidentiality. No
incentives were provided.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics, version
26.0. Descriptive statistics were used to summarize
participant characteristics and survey responses.
Chi-square (%) tests and Cramer’s V were used to
examine associations between categorical variables
and estimate effect sizes, with values of at least
0.10, 0.30, and 0.50 interpreted as small, medium,
and large effects, respectively. Binary logistic
regression was used to identify predictors of the use
of nonpharmacological interventions. Results are
reported as odds ratios (ORs) with 95% confidence
intervals (Cls). Statistical significance was set at p<0.05.

Ethical Considerations

The study was approved by the Caucasus University
Ethics Committee (Protocol No. CU 53-12.01.25) and
was conducted in accordance with the Declaration of
Helsinki. All participants provided informed consent.

RESULTS

The study included 78 PCPs of whom 46 were women
and 32 were men. The overall response rate was 75.7%.

Pharmacological approaches predominated.
Antidepressants were identified as effective by
79.5% of participants, whereas 62.8% recognized
psychotherapy as effective. Perceptions of treatment
effectiveness were less consistent for anxiety disorders
than for depressive disorders.

A substantial confidence gap was observed
between the management of anxiety and depression
(Table 1). PCPs reported greater confidence in
recognizing and diagnosing anxiety than depression
(66.7% vs. 33.3%, p<0.001). They were also more
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Table 1: Confidence in clinical practice and gender differences in clinical interventions

Domain/intervention Total/subgroup n (%) p

High level of confidence Anxiety Depression

Recognition and diagnosis 52 (66.7%) 26 (33.3%) <0.001
Overall management 38 (48.7%) 11 (14.1%) <0.001
Gender differences in clinical practice Female (n=46) Male (n=32)

Psychoeducation 31 (67.4%) 13 (40.6%) 0.022
Supportive therapy 28 (60.9%) 12 (37.5%) 0.041
Family-oriented care 22 (47.8%) 8 (25.0%) 0.040
Pharmacotherapy 39 (84.8%) 26 (81.3%) 0.681

Female physicians were more likely than male physicians to use non-pharmacological interventions (OR=2.15, 95% Cl: [1.12-4.11], p=0.019). Bold values indicate

statistical significance (p<0.05).

Table 2: Attitudes of primary care physicians toward the management of depression

Attitudinal statement

Respondents agreeing

n (%)
Working with patients with depression is emotionally demanding. 71(91.0)
Depression is a natural consequence of life stress. 64 (82.1)
Helping patients with depression is more difficult than treating patients with other conditions. 61(78.2)
Most patients with depression require care from a mental health specialist. 55(70.5)
Psychotherapy should be provided only by mental health specialists. 53(67.9)
Psychotherapy is the most effective treatment for depression. 51(65.4)
Nurses play an important role in the management of depression. 46 (59.0)
Treating depression is an important responsibility of family physicians. 41 (52.6)
Antidepressant medications only mask the symptoms of depression. 32(41.0)

confident in managing anxiety than depression
(48.7% vs. 14.1%, p<0.001). Overall, PCPs reported
independently managing only 34.6% of patients with
anxiety or depressive disorders, while 65.4% were
referred to specialists. Pharmacotherapy was the most
frequently used intervention, reported by 78.2% of
participants. In contrast, structured psychological
approaches, including counseling and problem-
solving interventions, were used by fewer than 13%.

PCPs expressed ambivalent attitudes toward their
role in depression care (Table 2). Although 52.6%
regarded the treatment of depression as part of the
family physician’s role, 70.5% believed that most
patients with depression required specialist care. High
levels of perceived burden were also reported. A total
of 91% described working with depressed patients as
demanding.

DISCUSSION

This study identified a consistent pattern of
pharmacological dominance, low physician self-
efficacy, particularly in depression care, and
limited use of psychological interventions within

Georgian primary care. These findings institutional
and professional barriers commonly observed in
transitional healthcare systems (9).

The strong reliance on pharmacotherapy,
despite widespread recognition of the effectiveness
of  psychotherapy, indicates a  substantial
implementation gap (10). This pattern suggests the
persistence of a biomedical model in which mental
disorders are conceptualized primarily as conditions
requiring medication. Such an approach is common in
post-Soviet healthcare contexts, where mental health
services have traditionally been specialist-driven and
pathology-oriented.

The marked deficit in self-efficacy related to
depression, compared with anxiety, suggests that
PCPs perceive depression as more complex and less
manageable. This finding is consistent international
evidence showing that PCPs often experience
difficulty managing the chronic and psychosocial
dimensions of depression (11). Low self-efficacy
remains an important barrier to integrating mental
health care into primary care. Greater confidence in
anxiety management may be related to the frequent
somatic presentation of anxiety symptoms. In contrast,
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effective depression care often requires nuanced
communication and longitudinal monitoring, all of
which may be difficult to provide during time-limited
consultations.

The finding that many PCPs acknowledged a role
in depression care while still preferring specialist
referral reflects a referral-oriented clinical culture
(12). In healthcare systems with weak integration
mechanisms, responsibility for mental health care
may formally remain within primary care but be
functionally transferred to specialists.

Female physicians were significantly more likely
to use nonpharmacological approaches, including
psychoeducation and supportive therapy, despite
reporting lower self-confidence. This finding is
consistent with international evidence indicating that
female physicians may use more patient-centered
communication and psychosocial approaches than
male physicians. Its relevance in Georgia, however,
is context-specific (13). Within a healthcare system
historically dominated by a specialist-centered
biomedical model, female PCPs may demonstrate
greater behavioral readiness to adopt integrated
mental health practices. Their proactive use of
psychosocial strategies despite lower perceived
confidence suggests that they may serve as early
adopters of reform. Consequently, mental health
policies in Georgia should build on these gender-
specific clinical strengths to support the transition
toward a more holistic model of primary care.

System-level barriers, including high patient
workloads and the absence of adequate
reimbursement mechanisms for mental health

services, create structural disincentives for
comprehensive care (14). Under these conditions,
pharmacotherapy may become the most feasible
and readily available intervention. Transitioning to
integrated care will require strengthening training in
primary care—appropriate psychological interventions
and integrating mental health professionals into
multidisciplinary primary care teams (15).

The findings demonstrate how global models
of mental health integration are shaped by local
institutional conditions. Improving mental health
service delivery in Georgia requires a dual approach
that strengthens physicians’ competencies while

addressing  structural  barriers that reinforce
pharmacological dominance.
Specifically,  introducing  performance-based

financial incentives for mental health screening and
embedding mental health nurses within primary care
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teams could help shift the current referral-oriented
culture toward integrated care while reducing the
workload of individual primary care physicians.

Study Limitations

The cross-sectional study design and convenience
sample of 78 participants recruited from only two
regions limit the generalizability of the findings and
preclude causal inferences. Additionally, the use of self-
reported data may have introduced social desirability
bias. Despite these limitations, the findings highlight
the urgent need for targeted educational initiatives
and health system reforms to strengthen mental
health care in primary care settings.

CONCLUSION

This study identified important gaps in Georgia’s primary
mental health services, particularly the persistent
reliance on pharmacotherapy and low physician self-
efficacy in managing depression. These challenges
reflect both individual competency gaps and structural
constraints within a transitional healthcare system.
The findings reveal a mismatch between the
recognized importance of primary mental health
care and PCPs’ practical capacity to deliver it. This
mismatch is reinforced by a referral-oriented culture
and insufficient training in psychosocial interventions.
Addressing these challenges requires a coordinated
system-level response that prioritizes practical training
in primary care—adapted psychological interventions
and creates supportive institutional conditions
through improved financing, reduced workloads,
and the integration of multidisciplinary primary care
teams. Ultimately, the successful integration of mental
health services into primary care in Georgia will
depend on aligning evidence-based models of care
with local institutional realities to ensure that policy
ambitions translate into effective service delivery.
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Personality disorders in a non-Western context:
A comprehensive meta-analysis of personality
disorder prevalence in Turkiye
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'"Mehmet Akif Ersoy University, Rectorate, Burdur, Turkiye
2Ankara Yildirim Beyazit University, Faculty of Humanities and Social Sciences, Department of Psychology, Ankara, Turkiye

ABSTRACT

Personality disorders (PDs) are severe mental health conditions associated with significant distress and functional impairment.
However, the epidemiology of personality disorders in non-Western populations is underrepresented. This meta-analysis aimed
to estimate the prevalence of any personality disorder in both clinical and community samples in Turkiye. A systematic search
was conducted in Web of Science, PubMed, Scopus, TRDizin, and the Turkish Psychiatry Index. The meta-analysis was performed
in RStudio following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. A total of 49
articles, comprising 61 independent samples and 28,269 participants, were included. The pooled prevalence of any personality
disorder across all samples was 26.06% (95% confidence interval (Cl) [0.1870, 0.3507]). The pooled prevalence was 30.60% (95%
Cl [0.2049, 0.4301]) in clinical samples and 15.94% (95% Cl [0.1063, 0.2322]) in community samples. The findings indicate that
PDs are highly prevalent in both clinical and community settings. These results suggest that PDs represent a substantial public
health concern and should not be considered solely within clinical populations.

Keywords: Personality disorders, prevalence, epidemiology, meta-analysis, Turkiye

INTRODUCTION

According to a comprehensive review, the prevalence
of any personality disorder (PD) ranges from
approximately 2% to 20% in the general population,
whereas prevalence estimates in clinical samples
are substantially higher, ranging from 40% to 90%
in Europe and from 45% to 50% in the United
States (1, 2). Gawda reported an overall prevalence
of approximately 10% for any PD in community
samples (1). In Turkiye, the average prevalence of any

PD diagnosis among psychiatric patients has been
reported to be 52% (3). Worldwide, the prevalence
of PDs in the general population is estimated to be
approximately 9-10% (4, 5). A notable disparity in
prevalence estimates has been reported across Asian
countries. For example, prevalence was estimated
at 2% in India and 60% in Pakistan, (2) highlighting
potential cultural differences in the diagnosis and
classification of PDs. Despite growing interest in
cross-cultural psychiatry, the epidemiology of PDs in
non-Western populations remains underrepresented,
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partly because of differences in cultural norms, stigma,
and help-seeking behaviors. The presentation and
prevalence of PDs vary across cultures, suggesting that
cultural factors influence both symptom expression
and diagnostic practices. For example, histrionic
PD may be overdiagnosed in South American and
Mediterranean cultures, where expressive emotional
behavior is more culturally normative despite
overlapping with diagnostic criteria (1). Conversely,
obsessive-compulsive personality disorder (OCPD)
has been reported to be more prevalent in Asian
countries than in the United States (6). OCPD is the
most commonly diagnosed PD in the United States
and Australia, avoidant PD in Norway, and schizotypal
PD in Iceland (7). One epidemiological study (8)
reported that the prevalence of paranoid, schizoid,
schizotypal, antisocial, and dependent PDs each
ranged from approximately 0.5% to 1% in the general
adult population. In a Turkish psychiatric sample, the
prevalence of borderline PD (BPD) was 10.2%, followed
by histrionic PD (5%), antisocial PD (ASPD; 3.8%), and
narcissistic PD (0.95%) (9).

Studies examining psychiatric comorbidity
consistently demonstrate a strong association
between PDs and other mental disorders, with
approximately 45% of psychiatric patients meeting
criteriaforatleastone PD (8,10, 11).The most common
comorbid conditions include mood disorders among
individuals with avoidant and dependent PDs, anxiety
disorders among those with BPD, substance use
disorders (SUDs) among individuals with schizotypal
and borderline PDs, and eating disorders among
those with histrionic and borderline PDs (12).

One study found that approximately 25% of
individuals with SUD met criteria for BPD (11).PDs have
been diagnosed in 44% of individuals with alcohol use
disorders and in 79% of those with other substance
use disorders (13). Similarly, Bowden-Jones et al. (14)
reported prevalence rates of 53% among individuals
with alcohol use disorders and 37% among those with
substance use disorders. Although many individuals
initially seek psychological treatment for substance-
related problems, PDs are highly prevalent in this
population (15).

Despite the growing body of research on PDs across
diverse populations and cultural contexts, studies
specifically estimating prevalence remain limited.
Accurate prevalence estimates are important because
PDs represent a significant public health concern due
to their high rates of psychiatric comorbidity and their
pervasive impact on multiple domains of functioning
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(15-17). Although research on PDs has primarily
been conducted in clinical settings, community-
based studies remain relatively scarce and are often
limited by methodological weaknesses or insufficient
sample representativeness (18). Furthermore, the
considerable variability in prevalence estimates across
studies underscores the importance of examining
potential moderators, such as age, sample size, and
year of publication.

The present meta-analysis aimed to estimate the
prevalence of PDs in Turkiye. Specifically, we estimated
the prevalence of any PD and individual PD categories
separately in clinical and community samples. The
following research questions were addressed:

1. Whatis the overall prevalence of any PD in Turkiye?

2. What is the prevalence of any PD in community-
based samples in Turkiye?

3. Whatis the prevalence of any PD in clinical samples
in Turkiye?

4. What are the prevalence estimates for individual

PD categories in Turkiye?

5. Do prevalence estimates for any PD differ across
psychiatric comorbidity subgroups?

METHODS

Search Strategy and Eligibility Criteria

This meta-analysis was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines (Appendix 1)
(19, 20). The literature search was performed between
February 21 and March 19, 2024, using the Web of
Science (WoS), PubMed, Scopus, TRDizin, and Turkish
Psychiatry Index databases. The search strategy was
designed to maximize sensitivity and capture all
relevant studies. The core search term personality
disorder was combined with a wildcard (personality
disorder*) to identify plural forms and other lexical
variations. In WoS, Scopus, and PubMed, the additional
search terms Turkey, Turkish, or Tlrkiye were included.
For the Turkish databases, the equivalent wildcard
term Kkisilik bozuk* was used to capture variations
in Turkish terminology. Searches in TRDizin and the
Turkish Psychiatry Index were conducted using both
English and Turkish search terms. Studies were eligible
for inclusion if they (a) reported prevalence data for
any PD, (b) employed a cross-sectional or longitudinal
design, (c) included Turkish adolescents or adults
residing in Turkiye (minimum age: 12 years), (d) were
published in Turkish or English, and (e) appeared in
peer-reviewed journals. Studies were excluded if they
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(@) included fewer than 20 participants, (b) focused
on highly specific populations (e.g., patients with
neurological disorders), (c) were books, review articles,
or conference abstracts, or (d) were unavailable in
full text. No lower publication year limit was applied.
All eligible studies published up to the final search
date (March 19, 2024) were considered to ensure
comprehensive coverage of the literature. Although
the search period extended through 2024, the eligible
studies were published between 1996 and 2022.

Study Selection Process

The initial database search identified 1,034 records
(Wo0S: 305, PubMed: 36, Scopus: 436, Turkish Psychiatry
Index: 19, and TRDizin: 238). After screening according
to the eligibility criteria, 49 articles comprising 61
independent samples were included in the meta-
analysis. The study selection process is illustrated
in Figure 1, and the characteristics of the included
studies are summarized in Appendix 2.

Quality Appraisal and Statistical Analysis
The methodological quality of the included studies
was assessed using the Joanna Briggs Institute (JBI)
Critical Appraisal Checklist for Studies Reporting
Prevalence Data (21). Each item was scored as 1 (“yes”)
or 0 (“no” or “unclear”). All included studies achieved
a quality score of 6 or higher. All statistical analyses
were conducted in RStudio using the metafor
and meta packages (22-24). Given the substantial
variability across studies in terms of methodology,
sampling procedures, diagnostic criteria, inclusion
and exclusion criteria, and study populations, pooled
prevalence estimates were calculated using a random-
effects model with restricted maximum likelihood
(REML) estimation (25). In proportional meta-analyses,
when study proportions deviate substantially from
0.5 and approach either 0 or 1, statistical challenges
arise because these extreme values can receive
disproportionate weight in the analysis (26). For this
reason, transformation of the effect size estimates
is recommended. Although no consensus exists
regarding the optimal transformation method, the
generalized linear mixed model (GLMM) has been
recommended because of its robust statistical
performance (27). The GLMM, which assumes
a binomial distribution, was implemented in R.
Accordingly, the meta-analysis was conducted using
a GLMM with a logit transformation.

The prevalence of any PD was estimated for
the overall sample and separately for the clinical
and community samples. Subgroup analyses were

{ Identification of studies via databases

Records identified from Databases
E (n=1034); Web of Science (n=305),
- PubMed (n=36), Scopus (n=436),
Turkish Psychiatry Index (n=19),
TRDizin (n=238)

= }

—— | Records after duplicates removed (n=824)

Records excluded (n=743)
Based on abstract/title screening

Records screened (n=824)

}

Full-text articles assessed for
cligibility (n=81)

Eligibility

Reports excluded:32
Reason 1: Did not meet the
inclusion/exclusion criteria.
Reason 2: Full-text could not be accessed.

Studies included in meta-analysis
(n=49)

Figure 1. Flow diagram of the study selection process.

also conducted to estimate the prevalence of
PDs among participants with specific psychiatric
comorbidities, including bipolar disorder, substance
use disorder, attention-deficit/hyperactivity disorder
(ADHD), obsessive-compulsive disorder (OCD),
and schizophrenia. In addition, pooled prevalence
estimates were calculated for each specific PD
diagnosis. In proportional meta-analyses, substantial
heterogeneity is generally expected because of
inherent differences in study populations, settings,
and measurement methods (28). Heterogeneity was
assessed using Cochran’s Q test and the |? statistic,
which quantify the extent of variability among
studies beyond that expected by chance (29). To
examine whether the observed heterogeneity was
attributable to combining clinical and community
samples in a single analysis, subgroup analyses and
meta-regression analyses were conducted. Traditional
methods for assessing publication bias are generally
considered inappropriate for proportional meta-
analyses and have been criticized in this context (30).
Therefore, publication bias was not formally assessed
in the present review.

RESULTS

Study Characteristics

A total of 61 samples from 49 studies comprising
28,269 participants, were included in the meta-
analysis. Although passive-aggressive and self-
defeating personality disorders (PDs) are not included
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in the most recent edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM), these
diagnoses were retained because most of the included
studies used DSM-III-R criteria. Comorbid diagnostic
categories represented by fewer than three samples
were excluded from subgroup analyses. The included
studies were published between 1996 and 2022. The
Structured Clinical Interview for DSM Axis Il Personality
Disorders (SCID-Il) was the most commonly used
structured diagnostic interview, whereas one study
used the DSM-IV and ICD-10 Personality Questionnaire
(DIP-Q) (31, 32).

The included studies comprised both clinical
(n=25,065) and community (n=2,894) samples.
Participants ranged in age from 15 to 80 years, and
mean ages across studies ranged from 21.4 to 46.3
years (Appendix 2). Clinical samples consisted of
psychiatric outpatients and inpatients with a variety
of diagnoses. Community samples predominantly
included university students, adults from the general
population, pregnant women or mothers of infants,
and members of several occupational groups. The
inclusion criteria varied substantially according to
the primary aim of each study. For example, alcohol
dependence was an inclusion criterion in studies
focusing on substance use disorders. Accordingly,
participants were recruited from clinical or community
settings appropriate to the objectives of the individual
studies. Retrospective studies based on hospital
records were also included. Forensic cases derived
from forensic hospital records were categorized as
clinical samples. All included studies assessed PDs
through interviews conducted by psychiatrists. Sex
distributions and age-related eligibility criteria varied
accordingtotheaimsoftheindividual studies. Detailed
study characteristics are presented in Appendix 2.

Pooled Prevalence of Personality Disorders
A total of 61 samples were analyzed to estimate the
pooled prevalence of any PD in Turkiye (Appendix
3). In clinical samples, the pooled prevalence of any
PD was 30.60% (95% confidence interval (Cl) [0.2049,
0.4301]; 1>=98.2%, Q=2393.16, p<0.001). In community
samples, the pooled prevalence was 15.94% (95% Cl
[0.1063, 0.2322]; 1>=93%, Q=215.45, p<0.05). Across
all samples, the pooled prevalence of any PD was
26.06% (95% C1[0.1870, 0.35071; 1’=97.8%, Q=6247.72,
p<0.001). The difference in prevalence between
clinical and community samples was statistically
significant (p<0.05).

Pooled prevalence and heterogeneity estimates
for individual PD diagnoses were calculated across 36
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samples. The pooled prevalence of paranoid PD was
3.58% (95% CI [0.0185, 0.0680]; 1>’=79.9%, Q=173.82,
p<0.01). The prevalence of schizoid PD was 0.23%
(95% C1 [0.0005, 0.0105]; I’=75.9%, Q=132.70, p<0.01),
and prevalence of schizotypal PD was 2% (95%
Cl [0.0106, 0.0303]; 1>=79%, Q=152.5403, p<0.01).
The pooled prevalence of ASPD was 1.08% (95% Cl
[0.0032, 0.0353]; I’=81%, Q=184.51, p<0.01). BPD had
pooled prevalence of 5.65% (95% Cl [0.0342, 0.0920];
1’=83%, Q=206.27, p<0.01), whereas the prevalence
of histrionic PD was 2.48% (95% Cl [0.0130, 0.0466];
12=76.2%, Q=134.70, p<0.01). The pooled prevalence
of narcissistic PD was 0.9% (95% Cl [0.0017, 0.0215];
I’=86.8%, Q=243.04, p<0.01). Avoidant personality
disorder (AvPD) had a pooled prevalence of 7.51%
(95% CI [0.0496, 0.1121]; 1>=88.6%, Q=332.30, p<0.01).
The prevalence of dependent PD was 2.92% (95%
Cl [0.0187, 0.0452]; 1°=3.4%, Q=63.55, p<0.01). The
pooled prevalence of OCPD was 8.66% (95% Cl
[0.0576, 0.1281]; 1°=85.2%, Q=250.80, p<0.01). The
prevalence of passive-aggressive PD was 3.45% (95%
Cl [0.0212, 0.0556]; 1>=77.1%, Q=130.99, p<0.01), and
the prevalence of self-defeating PD was 1.18% (95% Cl
[0.0029, 0.0465]; 1’=69.9%, Q=29.89, p<0.01).

Subgroup Analysis

A sufficient number of samples was available
to conduct subgroup analyses by psychiatric
comorbidity only for the prevalence of any PD (n=53).
Across these samples, the pooled prevalence of any
PD among participants with comorbid psychiatric
disorders was 22.70% (95% ClI [0.1556, 0.3187];
12=97.8%, Q=2327.84, p<0.001) (Appendix 4). When
the subgroups were examined, heterogeneity was
low for the OCD subgroup (1>=20.6%, Q=5.04, p=0.28)
and the schizophrenia subgroup (°=0%, Q=1.19,
p=0.55). In contrast, heterogeneity was substantial
in the bipolar disorder (1°=97.5%, Q=121.76, p<0.01),
SUD (I’=94.5%, Q=201.68, p<0.01), suicide attempt
(1’=98.8%, Q=255.05, p<0.01), and ADHD (I>=89%,
Q=18.17, p<0.01). The pooled prevalence of any PD
was 8.25% in the bipolar disorder subgroup (95% Cl
[0.0263, 0.2304]), 41.38% in the SUD subgroup (95%
ClI [0.2989, 0.5389]), 47.53% in the suicide attempt
subgroup (95% Cl [0.1347, 0.8405]), 46.75% in the
OCD subgroup (95% Cl [0.3967, 0.5396]), 27.74%
in the ADHD subgroup (95% Cl, [0.0804, 0.6276]),
and 73.55% in the schizophrenia subgroup (95% ClI
[0.6605, 0.7989]). The differences in prevalence across
psychiatric comorbidity subgroups were statistically
significant (p<0.001).
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Meta-Regression Analyses

Meta-regression analyses were conducted to
investigate potential sources of overall heterogeneity.
Mean age did not significantly explain the observed
heterogeneity (Q=1.2900, df=1, p=0.2561). Publication
year also did not have a statistically significant effect
(Q=3.3032, df=1, p=0.0691). In contrast, sample size
significantly explained variation across samples
(Q=18.6159, df=1, p<0.001).

DISCUSSION

This meta-analysis synthesized data from 61 samples
comprising 28,269 participants. The overall pooled
prevalence of any PD was 26.06%. It is important to
emphasize that the reported prevalence of 26.06%
does not represent the prevalence of personality
disorders in the general population of Turkiye.
Rather, it reflects the pooled prevalence across both
community and clinical samples included in this meta-
analysis. Nevertheless, the estimate exceeds the DSM-
5 general-population prevalence estimate of 9.1%
(4). In contrast to Lenzenweger (16), the discrepancy
between prevalence estimates may suggest that
DSM-based figures underestimate the true burden
of personality disorders. However, this interpretation
cannot be confirmed without evidence that the
included studies were methodologically rigorous and
representative of the underlying population.

High heterogeneity observed across all included
studies (1>=98.2%) may reflect methodological
differences among the studies. A qualitative synthesis
showed that most studies used the SCID-Il as the
diagnostic instrument and DSM-III-R as the diagnostic
criteria. Although the studies contributing to the high
heterogeneity were not methodologically identical,
the variation in prevalence estimates is unlikely to
be explained solely by methodological differences
related to sample representativeness. To explore
potential sources of heterogeneity, three separate
meta-regression analyses were conducted. Mean age
was not significantly associated with heterogeneity
in the overall meta-analysis. The publication year
also did not reach statistical significance, although
the result approached the conventional threshold
(Q=3.3032, p=0.0691), suggesting that temporal
changes over the approximately 25-year study
period may warrant further investigation. Sample
size, however, significantly explained variation across
studies (Q=18.6159, p<0.001). In large prevalence
meta-analyses, the I” statistic may be inflated because

large total sample sizes reduce within-study sampling
error (n=28,269). Accordingly, the high heterogeneity
observed in this review should not be interpreted
solely as evidence of methodological weakness. It
may also reflect genuine clinical variability arising
from the inclusion of general-population cohorts
and participants with diverse psychiatric conditions.
Despite this heterogeneity, the present review
provides the first comprehensive synthesis of PD
prevalence across clinical and community samples in
Turkiye.

The observed variation in prevalence estimates
across studies is consistent with Gawda’s assertion
that the prevalence of personality disorders differs
across cultural contexts (1). The reported prevalence
of personality disorders in the general population
ranges from 2% to 20% across the United States,
Africa, Europe, Asia, and Australia (1, 33, 34). The
pooled prevalence of 26.06% observed in the present
meta-analysis appears to be slightly higher than
this reported range. This finding may suggest that
personality disorders are more prevalent in Turkiye;
however, such an interpretation should be made
cautiously because of substantial methodological
and cultural differences across studies. The relatively
high prevalence observed in Turkiye may also be
influenced by the diagnostic criteria used, particularly
given the limited number of personality disorder
studies conducted in the country. Clemente et al. (6)
reported that DSM-IIl criteria yielded lower diagnostic
rates than other diagnostic systems. The high pooled
prevalence is particularly noteworthy, given that most
included studies used DSM-IIl or DSM-III-R diagnostic
criteria. This finding highlights the need to consider
the potential for overdiagnosis when interpreting
prevalence estimates.

A systematic review of general-population studies
in Western countries reported an overall PD prevalence
of approximately 9% (35). These lower prevalence
estimates appear inconsistent with concerns that
studies using DSM-III-R may overdiagnose personality
disorders. According to a global meta-analysis (36),
the worldwide prevalence of personality disorders
typically ranges from 5% to 10%. The findings of the
present meta-analysis suggest that the prevalence
of personality disorders in Turkiye may be higher
than the global estimate. Therefore, additional
methodologically homogeneous studies are needed
to determine whether the prevalence of personality
disorders in Turkiye is truly higher than that reported
in other populations.
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Fewer community samples were available than
clinical samples. Globally, prevalence studies are
conducted less frequently in community populations
than in clinical samples (18). The pooled prevalence
of any personality disorder in community samples
was 15.94%, which was lower than that observed
in clinical samples. A meta-analysis of community-
based studies reported a prevalence of 7.8% (36),
whereas another review estimated the prevalence
at 10% (1). These findings suggest that prevalence
estimates from Turkish community samples may be
slightly higher than those reported in the international
literature. The results also indicate that the prevalence
of any PD varies according to sample characteristics.
The prevalence of any PD was significantly higher in
clinical samples than in community samples. However,
because relatively few meta-analyses have examined
prevalence across both clinical and community
populations, direct comparisons remain limited. This
underscores the contribution of the present study to
a more integrated understanding of PD prevalence.
According to a previous meta-analysis of individuals
with psychiatric diagnoses in Turkiye, the prevalence
of any PD was 52% (3). In the present meta-analysis,
the pooled prevalence of any PD among comorbid
diagnostic groups was 22.70% across 53 samples.
Several methodological differences may explain this
discrepancy. Most notably, Dereboy et al. (3) included
only studies that used the SCID-II, whereas the present
review also included studies that used other validated
assessment instruments. Additionally, the inclusion
andexclusion criteriawere broaderin the present meta-
analysis. Consequently, the greater methodological
diversity likely contributed to the relatively high
heterogeneity observed. The broader scope of this
review also allowed the inclusion of a more diverse
range of samples, which may have contributed to the
differences in PD prevalence estimates compared with
the previous meta-analysis. The divergence between
the findings of these two meta-analyses, conducted
within a relatively short period in the same country,
underscores the need for further research.

According to the findings, the highest prevalence
of any PD was observed in the schizophrenia
subgroup (73.55%), whereas the lowest prevalence
was found in the suicide attempt subgroup (7.53%).
The comparatively low prevalence in the suicide
attempt subgroup may reflect cultural factors related
to mental health, such as accessibility to services and
stigma. Heterogeneity was low in the schizophrenia
subgroup, suggesting that the findings were relatively
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consistent across studies. Given the high prevalence
of PDs in this subgroup, these findings underscore
the importance of routinely screening individuals
with schizophrenia for comorbid PDs. Furthermore,
previous evidence suggests that not only individuals
with schizophrenia but also their relatives are at
increased risk of PDs (4). Overall, the prevalence of any
PD differed significantly across comorbid diagnostic
subgroups (p<0.0001), indicating that individuals with
schizophrenia were more likely to have a comorbid PD
than those with a history of suicide attempts or the
other comorbid conditions examined in this review.

The prevalence of 12 personality disorder diagnostic
categories was examined in the clinical, community,
and total samples. In the total sample, schizoid PD had
the lowest prevalence (0.23%), whereas OCPD had the
highest prevalence (8.66%). For all PD diagnoses that
could be compared across clinical and community
samples, prevalence was consistently lower in
community samples than in clinical samples. Because
the prevalence of schizotypal PD could only be
estimated for the total sample, it could not be included
in this comparison. Overall, heterogeneity tended to be
lower in community samples than in clinical samples.
Within the clinical sample, schizoid PD had the lowest
prevalence (0.49%), whereas ASPD had the lowest
prevalence in the community sample (0.15%). The
prevalence of schizoid personality disorder in the total
sample was also comparable to that of ASPD (0.19%).

Among the personality disorders most frequently
reported in the literature are AVPD and BPD (7, 16).
In the present meta-analysis, OCPD had the highest
prevalence, followed by AVPD (7.51%) and BPD
(5.65%). In a previous study conducted in Turkiye, the
prevalence of BPD in a psychiatric sample was reported
to be 10.2% (9). In the present review, conducted 27
years later, the prevalence of BPD in clinical samples
was 9.86%. The prevalence of BPD appears to have
remained relatively stable over time in both clinical and
general populations. The slight difference between
the two estimates may reflect changes in diagnostic
practices or shifts in population characteristics over
time. The prevalence of BPD observed in the present
review (9.86%) is also very close to, although slightly
lower than, the DSM-5 estimate for clinical populations
(10%) (5). Overall, the prevalence of individual PD
diagnostic categories ranged from 0.19% to 11.9%.
Because PDs are chronic conditions that adversely
affect multiple domains of functioning, they represent
not only an individual clinical concern but also an
important public health issue.
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High heterogeneity was observed in many
analyses, which is expected in proportional meta-
analyses because of the inherent variability among
prevalence studies. Although this review adhered to
the PRISMA guidelines, the study protocol was not
prospectively registered in a public registry such as
PROSPERO. The absence of prospective registration
represents a limitation in terms of review transparency.
However, to minimize the risk of post hoc analytical
decisions and selective reporting, all eligibility criteria,
quality appraisal procedures, and statistical analysis
plans were established before data extraction and
implemented without deviation. Despite an extensive
database search, no specific efforts were made to
identify unpublished studies. Publication bias was not
assessed because conventional methods for evaluating
publication bias are not considered appropriate
for proportional meta-analyses, as described in the
Methods section. This represents a limitation of the
present review. However, to minimize the risk of bias, a
standardized study quality appraisal tool was applied,
and no substantial methodological concerns were
identified. Another limitation is that the literature
search was restricted to Web of Science, PubMed,
Scopus, TRDizin, and the Turkish Psychiatry Index.
Comprehensive repositories of academic dissertations,
such as the Turkish Higher Education Council National
Thesis Center and ProQuest, were not searched. The
exclusion of these sources represents a methodological
limitation, as it may have resulted in the omission of
relevant local research, including unpublished master’s
and doctoral dissertations, thereby increasing the risk of
publication bias. Consequently, the pooled prevalence
estimates may be slightly inflated if studies reporting
non-significant or null findings were less likely to be
published in peer-reviewed journals. Although the
primary objectives of the included studies varied, all
were retained because they reported valid prevalence
estimates for PDs. Another methodological limitation
relates to the search strategy. The literature search
relied primarily on the term personality disorder*,
without explicitly incorporating the names of individual
PD subtypes (e.g., borderline personality disorder,
antisocial personality disorder, narcissistic personality
disorder, or obsessive-compulsive personality disorder)
or relevant diagnostic codes. Although subsequent
sensitivity searches using subtype-specific keywords
did not identify any additional eligible studies, this
search strategy may nevertheless have introduced
a theoretical risk of selection bias. In particular, this
approach may have excluded regional publications

that focused exclusively on a single personality
disorder subtype without indexing or referencing
the broader term personality disorder in the title,
abstract, or keywords. Nevertheless, the primary
objective of this review was to estimate the prevalence
of any PD. Another important limitation concerns
the demographic composition of the included
samples. Because community samples were not fully
representative of the broader Turkish population, the
estimated community prevalence (16%) may not be
generalizable to older adults, rural populations, or
other underrepresented groups. Finally, difficulties
were encountered when transforming the data for
schizotypal personality disorder, preventing separate
subgroup analyses for clinical and community samples.
As specified in the predefined eligibility criteria, only
studies reporting the prevalence of any PD were
included. Future systematic reviews and meta-analyses
focusing on individual PD diagnoses may provide more
robust prevalence estimates for schizotypal personality
disorder.

CONCLUSION

Determining the prevalence of personality disorders
is important because of their chronic and pervasive
nature. As PDs are typically diagnosed using diagnostic
manuals and assessment instruments developed in
Western cultural contexts, questions remain regarding
their cross-cultural applicability. In addition, individual
prevalence studies are often limited by issues of
representativeness. Consequently, proportional meta-
analyses provide an important means of synthesizing
the available evidence. The findings of this meta-
analysis suggest that the overall pooled prevalence of
PDs inTurkiye (26.06%) is relatively high compared with
estimates reported in the literature. When examined
by sample type, the prevalence was higher in clinical
samples (30.60%), as expected given patterns of help-
seeking behavior. However, the prevalence observed
in community samples (15.94%) also appears higher
than that reported in previous studies of non-clinical
populations. This finding suggests that PDs represent
a significant public health concern and should not be
considered solely within clinical settings. Furthermore,
high rates of PD comorbidity were observed in specific
diagnostic groups, particularly among individuals with
schizophrenia, OCD, and SUD. Although the existing
literature indicates that personality disorders are
highly prevalent, further prevalence studies and meta-
analyses are needed to strengthen the evidence base.
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Duloxetine-associated recurrent angioedema:
A dechallenge-rechallenge case

Cansu Unsal Mavi ~, Oznur Dilara Tuzun

Kartal Dr. Lutfi Kirdar City Hospital, Department of Psychiatry, Istanbul, Turkiye

Dear Editor,

Duloxetine is a selective serotonin-norepinephrine
reuptake inhibitor (SNRI) widely used in the treatment of
major depressive disorder, anxiety disorders, neuropathic
pain syndromes, and fibromyalgia (1). Its safety profile
has been well documented, with commonly reported
adverse effects including nausea, diarrhea, dizziness,
hypertension, and palpitations (2). However, rare
hypersensitivity reactions, including angioedema and
other severe cutaneous reactions, have been described in
association with duloxetine use (3). Here, we report a case
of angioedema temporally associated with duloxetine
exposure in which dechallenge and rechallenge findings
suggest a probable drug-related reaction.

The patient was a 56-year-old woman whose
psychiatric symptoms began during her university years
and included insomnia, anhedonia, reduced motivation,
and prominent somatic complaints. Regular psychiatric
follow-up was initiated in 2021 because of progressively
worsening anxiety and depressive  symptoms.
Amitriptyline was maintained for approximately four
years with good tolerability; however, because of weight
gain and hypersomnia, it was gradually tapered and
discontinued before initiation of duloxetine. Duloxetine
was started in September 2024 at 30 mg/day and
increased to 60 mg/day after partial clinicalimprovement,
with Beck Depression Inventory (BDI) scores decreasing
from 31 at baseline to 23 before the onset of angioedema.

Approximately seven months after treatment
initiation, the patient developed unilateral
swelling of the right lip and cheek accompanied
by mild swallowing discomfort without respiratory
compromise. She presented to the emergency
department, where intravenous corticosteroids
and antihistamines provided transient partial relief.
Physical examination revealed localized non-pitting
facial edema without urticaria, mucosal or upper
airway involvement, wheezing, or dermographism.
Over the following three months, recurrent episodes
occurred, with progressive extension of edema and
diminishing response to treatment.

Dermatologic evaluation established a diagnosis
of angioedema. The patient had no history of
autoimmune or lymphoproliferative disease, thyroid
dysfunction, or prior hypersensitivity conditions,
and no family history suggestive of hereditary
angioedema. Laboratory investigations—including
C1q, C1 esterase inhibitor levels, complement C4,
total immunoglobulin E, and peripheral eosinophil
count—were within normal limits. These findings
were considered sufficient to exclude hereditary or
bradykinin-mediated angioedema. No exposure to
medications or conditions commonly associated with
drug-induced angioedema, including angiotensin-
converting enzyme inhibitors, aspirin, opioids, recent
infection, food allergens, or herbal supplements, was
identified.
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Green bars indicate periods of duloxetine exposure.

BDI: Beck Depression Inventory; ER: Emergency room.
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Figure 1. Clinical timeline of duloxetine exposure, angioedema episodes, dechallenge, rechallenge, and symptom resolution.

Progressive resolution
Facial edema resolved

Duloxetine was discontinued under psychiatric
supervision, resulting in progressive resolution of
facial edema. Approximately three months later, the
patient independently restarted duloxetine because
of persistent depressive symptoms. Facial swelling
recurred within four days in the absence of any
identifiable trigger. Repeat dermatologic evaluation
confirmed duloxetine-associated angioedema, and
permanent discontinuation of duloxetine led to
complete clinical resolution. The clinical course of
duloxetine exposure and angioedema episodes is
summarized in Figure 1.

Angioedema is characterized by localized, transient
swelling of subcutaneous or submucosal tissues caused
by increased vascular permeability (4). It most commonly
affectstheface, lips, oropharynx, and extremities.Various
drugs, foods, insect stings, and chemical agents have
been reported as triggers (5, 6). Angioedema may arise
through several pathophysiological mechanisms, most
commonly histamine-mediated mast cell activation or
bradykinin-mediated pathways. Histamine-mediated
forms result from mast cell degranulation and release
of vasoactive mediators, whereas bradykinin-mediated
angioedema is related to dysregulation of the
kallikrein—kinin system and accumulation of bradykinin,
a potent vasoactive peptide that promotes vasodilation
and tissue edema. In drug-induced cases, additional
idiosyncratic immune or neurovascular mechanisms
have also been proposed (7).

Although angioedema is not commonly listed
amongtheadverseeffects of SNRImedications,isolated
cases associated with duloxetine and venlafaxine have

been reported (8, 9). Similar reactions have also been
described with other serotonergic antidepressants,
and increased peripheral serotonin concentrations,
as well as immune-mediated mechanisms, have been
proposed as potential contributors to antidepressant-
associated urticaria and angioedema (10).

Although the precise mechanism underlying
duloxetine-associated angioedema remains unclear,
the absence of urticaria together with only partial
response to antihistamines in our patient may
suggest a non-histaminergic pathway. Symptom
resolution following duloxetine discontinuation,
recurrence after re-initiation, and exclusion of
alternative etiologies support a drug-related
association between duloxetine and angioedema.
The Naranjo Adverse Drug Reaction Probability Scale
yielded a score of 8, indicating a “probable” adverse
drug reaction, while the rapid recurrence after
rechallenge may be compatible with a sensitization-
related hypersensitivity mechanism.

This case highlights a rare but clinically relevant
adverse reaction and emphasizes the importance of
considering medication-related causes in patients
presenting with late-onset angioedema during
otherwise stable antidepressant therapy.
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Lower lumbar and sacral herpes zoster with central
nervous system complications: Two case reports
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Istanbul Medipol University Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology, Istanbul, Turkiye
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Dear Editor,

Herpes zoster rarely involves the lower lumbar or
sacral dermatomes and only infrequently results in
neurological complications such as aseptic meningitis
or encephalitis, particularly in immunocompromised
individuals (1, 2). We report two cases of neurological
complications associated with herpes zoster involving
uncommon dermatomes. These cases highlight
that varicella-zoster virus (VZV) infection in atypical
dermatomes may be complicated by central nervous
system (CNS) disease, even in the presence of normal
neuroimaging findings. They also underscore the
critical role of cerebrospinal fluid (CSF) polymerase
chain reaction (PCR) testing in establishing the
diagnosis in  both immunocompromised and
immunocompetent  patients presenting  with
unexplained neurological symptoms.

Case 1: A 68-year-old man with end-stage renal
disease who had been receiving hemodialysis for
two years presented with a three-day history of
speech disturbance. Two days before admission, he
experienced dizziness, syncope, and a fall. One week
earlier, he had developed a vesicular rash involving
the left buttock and thigh (L2-L5 dermatomes), which
had been treated with oral acyclovir. On physical
examination, the patient was mildly disoriented,
had no neck stiffness, and exhibited drying vesicular

lesions (Fig. 1a—c). Laboratory investigations revealed
a C-reactive protein (CRP) level of 50 mg/L, a white
blood cell (WBC) count of 5,700/uL (lymphocytes:
900/pL), creatinine level of 7.56 mg/dL, a urea level
of 135 mg/dL, and a platelet count of 167,000/uL.
Testing for antibodies to human immunodeficiency
virus  (HIV) was negative. Brain imaging,
electroencephalography (EEG), and fundoscopic
examination were unremarkable. Lumbar puncture
demonstrated a CSF protein concentration of 46 mg/
dL, a glucose level of 48 mg/dL (serum glucose: 101
mg/dL), and 65 cells/mm? (98% mononuclear cells).
Multiplex PCR testing was positive for varicella-zoster
virus, confirming the diagnosis of VZV encephalitis.
Cerebrospinal fluid cultures were negative. The
patient received intravenous acyclovir (350 mg/day)
for seven days, followed by valacyclovir (500 mg/day)
for an additional seven days, resulting in complete
neurological recovery. Written informed consent
for publication of this report and the accompanying
images was obtained from both patients.

Case 2: A 47-year-old man with a history of chronic
anxiety disorder treated with fluoxetine, venlafaxine,
and alprazolam presented with a five-day history of
severe bilateral temporal headache accompanied by
insomnia, loss of appetite, dizziness aggravated by
movement, and photophobia. He had no previous
history of headaches. Physical examination revealed

How to cite this article: Kapmaz M, Yilmaz E, Khanmammadov E, Aliyeva T, Mert A. Lower lumbar and sacral herpes zoster with central nervous
system complications: Two case reports. Dusunen Adam J Psychiatr Neurol Sci 2026;39:264-266.

Correspondence: Mahir Kapmaz, Istanbul Medipol University Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology,

Istanbul, Turkiye
E-mail: mahirkapmaz@yahoo.com

Received: December 14, 2025; Revised: May 10, 2026; Accepted: May 31, 2026

Content of this journal is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License. BY_NC


https://orcid.org/0000-0002-4115-3914
https://orcid.org/0000-0002-4181-5674
https://orcid.org/0000-0002-4911-4397
https://orcid.org/0000-0001-9756-941X
https://orcid.org/0000-0001-8945-2385

Kapmaz et al. Lumbosacral herpes zoster with CNS complications

265

Figure 1. (a-c) Case 1: A 68-year-old man presenting with vesicular lesions involving the medial and lateral aspects of the
left thigh and the ipsilateral buttock after approximately one week of oral acyclovir treatment. (d) Case 2: A 47-year-old man
with sacral vesicular lesions that remained unrecognized until hospital admission following a five-day history of headache. The
dressing visible above the lesions corresponds to the lumbar puncture site.

preserved consciousness with neck stiffness, whereas
Kernig’s and Brudzinski’s signs were absent. Vesicular
lesions were observed in the sacral S2-5S3 dermatomes
(Fig. 1d). Laboratory investigations showed a WBC
count of 14,400/uL and a CRP level of 2.3 mg/L. HIV
testing was negative. Brain magnetic resonance
(MR) imaging, including diffusion-weighted and
contrast-enhanced sequences, MR venography, and
fundoscopic examination were unremarkable. CSF
analysis revealed an opening pressure of 25 cm H,0,
a protein concentration of 236 mg/dL, a glucose
level of 57 mg/dL (serum glucose: 113 mg/dL), and
187 lymphomononuclear cells/mm?. Cerebrospinal
fluid cultures were negative. Multiplex PCR testing
confirmed varicella-zoster virus infection, establishing
the diagnosis of VZV meningitis associated with S2—
S3 shingles. The patient was treated with intravenous
acyclovir (750 mg three times daily) for 10 days and
recovered completely.

The typical clinical presentation of herpes zoster
consists of pain accompanied by a vesicular rash,
most commonly involving the thoracic and upper
lumbar dermatomes (1, 2). Sacral and lower lumbar
involvement is relatively uncommon, accounting

for approximately 4-8% of cases (1-3). Herpes zoster
involving the cranial and cervical dermatomes (e.g.,
trigeminal, head, and neck dermatomes) is associated
with a higher risk of CNS complications than
thoracic involvement (1, 2). Motor and autonomic
complications, such as paresis or urinary retention,
are uncommon overall but occur more frequently in
sacral dermatomes (1-3). In both of our patients, lower
lumbar or sacral involvement was present without
significant motor or autonomic sequelae.

Multidermatomal herpes zoster is also an
uncommon presentation that often suggests an
underlying immunosuppressive state, although it may
occur in immunocompetent individuals as well (3, 4).
In our first patient, involvement of multiple adjacent
dermatomes was observed in the setting of significant
immune dysfunction.

Varicella-zoster virus meningitis is more commonly
reported in younger individuals, whereas VzZV
encephalitis occurs more frequently in older adults
(5, 6). Our cases were consistent with this age-related
pattern. Delayed initiation of antiviral therapy has
been identified as an important risk factor for CNS
involvementin herpeszoster(1).Chronickidneydisease
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andhemodialysisareknowntoimpairimmunefunction
through mechanisms related to uremia and chronic
inflammation, thereby increasing susceptibility to
infections (7). Consequently, although our first patient
was not receiving conventional immunosuppressive
therapy, he was immunocompromised because of
end-stage renal disease and long-term hemodialysis.
CSF findings in VZV central nervous system infection
typically include lymphocytic pleocytosis, elevated
protein concentrations,and normal or mildly decreased
glucose levels, although atypical presentations and
cases without rash have also been reported (8-10).
In both patients, the diagnosis was established by
CSF PCR testing despite normal neuroimaging and
EEG findings (11). Although asymptomatic detection
of VZV DNA in the CSF has been reported in both
immunocompetent and HIV-positive individuals (11),
the clinical presentation and complete response to
therapy strongly support true CNS involvement in our
cases.

These cases highlight that herpes zoster involving
uncommon dermatomes, such as the lower lumbar
and sacral regions, may be complicated by serious CNS
manifestations, even in the absence of characteristic
neuroimaging abnormalities.  Clinicians  should
maintain a high index of suspicion for VZV infection
in patients presenting with atypical headaches or
unexplained neurological symptoms in the setting
of herpes zoster. Prompt CSF PCR testing and early
initiation of antiviral therapy remain essential to
achieving favorable outcomes, particularly in patients
with impaired immune function.
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Revisiting clozapine-induced mania: When a case
report informs clinical decisions
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Dear Editor,

We write to express our gratitude to Dusunen
Adam Journal of Psychiatry and Neurological Sciences
and, in particular, to Oguz et al. (1) for their 2014 case
report, “Mania Possibly Induced by Clozapine” Their
report described a rare and clinically counterintuitive
adverse reaction that subsequently proved directly
relevant to our own clinical reasoning.

Our multidisciplinary team encountered a patient
with schizophrenia who developed hypomanic
symptoms shortly after clozapine was re-initiated. The
patienthad no previouslydocumented history of mania
or hypomania, and the temporal association between
clozapine titration and symptom onset prompted a
broad differential diagnostic evaluation. Available
investigations did not identify a toxic-metabolic,
neurological, or substance-induced explanation,
and the phenomenology was more consistent with
hypomania than with psychotic exacerbation or
behavioral disinhibition. Faced with this unusual
presentation, we searched the literature and
identified the report by Oguz et al. (1), which provided
a valuable precedent for considering clozapine itself
as a potential contributor. Further clinical details,
diagnostic considerations, and treatment outcomes
from our case have been described in our published
Psychopharmacology for the Clinician column in the
Journal of Psychiatry and Neuroscience (2).

Although second-generation antipsychotics are
generally used to treat mania, they have occasionally
been associated with manic or hypomanic switches,
primarily in case reports and case series, possibly
reflecting their complex neuropsychopharmacological
properties (3). In our case, the report by Oguz et al. (1)
was clinically valuable because it highlighted a rare
but plausible adverse drug reaction and proposed
a potential receptor-level explanation involving
serotonergic and dopaminergic mechanisms. Guided
by this insight, we reconsidered our differential
diagnosis and elected to continue clozapine
uptitration to offset the dopamine binding profile
observed at lower doses. The patient’s condition
subsequently stabilized, allowing clozapine treatment
to continue at a higher dose.

Recognizing the educational value of this
encounter, we subsequently published a detailed
report examining the potential manicogenic properties
of clozapine (2). Additional recent literature, although
sparse, has also described mania-like symptoms
temporally associated with clozapine initiation in
patients with schizophrenia (4). These observations
are clinically important because clozapine is widely
regarded as the gold-standard treatment for treatment-
resistant schizophrenia and, in selected cases, as
a treatment option for severe or refractory bipolar
disorder (5-8). This clinical reputation may lower
suspicion of clozapine as a potential contributor when
new-onset mood elevation occurs, particularly when
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the presentation is initially attributed to psychotic

activation, behavioral disinhibition, substance use, or

the natural course of the illness.

Mechanistically, this apparent paradox is plausible
because clozapine has a complex pharmacodynamic
profile whose clinical effects may vary across dose
ranges (5, 9). At lower doses, serotonergic effects,
including5-HT2Aand 5-HT2Cantagonism, mayenhance
dopaminergic transmission in corticolimbic circuits.
Oduz et al. (1) also discussed possible contributions
from D4 receptor dysregulation and downstream
noradrenergic activation. In addition, norclozapine,
clozapine’s major metabolite, has pharmacological
properties that may further complicate the net clinical
effect,including partial agonismat D2/D3 receptorsand
activity at muscarinic receptors (10). These mechanisms
remain hypothetical and should not be overinterpreted
on the basis of individual cases. Nevertheless, they
provide biological plausibility for the observation that
a medication with established antipsychotic effects,
and one that may be clinically useful in manic states,
could in rare circumstances be associated with manic
or hypomanic excitation.

Our experience highlights three points:

1. Case reports remain valuable when the phenomena
in question are rare, paradoxical, and unlikely to be
adequately characterized in randomized trials or
meta-analyses. The 2014 Dusunen Adam case report
(1) served precisely this purpose by alerting our
multidisciplinary team to a plausible adverse drug
reaction during a period of diagnostic uncertainty.

2. Clozapine’s pharmacology should not be
oversimplified or assumed to be uniformly
protective against mood elevation. In patients who
develop new-onset increased energy, decreased
need for sleep, grandiosity, pressured thoughts, or
increased goal-directed activity during clozapine
initiation or re-initiation, medication-associated
hypomania should be considered in the differential
diagnosis after substance-induced, toxic-metabolic,
neurological, and  primary  mood-disorder
explanations have been reasonably assessed.

3. Management may differ from that of a first manic
episode unrelated to medication exposure.
Depending on the clinical context, options may
include closer monitoring, dose adjustment,
continued titration, augmentation with a mood
stabilizer, or discontinuation of the suspected agent.
We therefore encourage colleagues worldwide to

continue submitting well-documented reports of rare

adverse effects associated with clozapine and other
treatments. Such reports may not provide evidence of
statistical association, but they can neverthelessinform
clinical reasoning when similar cases are encountered.

Dusunen Adam J Psychiatr Neurol Sci 2026;39:267-268

We again thank the Editorial Board for maintaining an
accessible archive that enabled our team to identify
the 2014 reportata moment of clinical uncertainty. We
hope that our own contribution (2) may, in turn, assist
another team confronted with a similar diagnostic
dilemma and promote the vigilant and reflective use
of clozapine, which remains an essential treatment for
treatment-resistant schizophrenia.
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Unexpected fluctuation in serum lithium
concentrations during severe mania despite directly

observed treatment

Emel Uysal

Karadeniz Technical University Faculty of Medicine, Department of Psychiatry, Trabzon, Turkiye

Dear Editor,

Lithium’s narrow therapeutic index necessitates
close  monitoring of serum  concentrations.
Subtherapeutic levels are usually attributed to non-
adherence, inadequate dosing, sampling time, altered
renal clearance, or drug interactions (1). Less familiar
are unexplained fluctuations occurring during severe
mania despite directly observed treatment.

A 20-year-old woman with bipolar disorder
and two previous admissions for mania presented
with a one-week history of insomnia, pressured
speech, aggression, racing thoughts, and excessive
spending. Examination revealed elevated mood,
marked psychomotor agitation, and erotomanic
and persecutory delusions; her Young Mania Rating
Scale (YMRS) score was 23. She had no renal, hepatic,
cardiac, or thyroid disease and reported no alcohol or
substance use. She had previously taken lithium 900
mg/day for six months, which had been reduced to
600 mg/day because of tremor without toxicity. She
had discontinued all medication six months before
admission; Table 1 therefore reflects titration from
zero. Thyroid function was normal on admission
(thyroid-stimulating hormone [TSH] 0.83 mlU/L; free
thyroxine [fT4] 0.93 ng/dL), and the pregnancy test
was negative. By week 4, TSH had risen to 5.2 mIU/L

and fT4 had fallen to 0.76 ng/dL; these changes were
monitored as possible early lithium-associated thyroid
dysfunction.

The course is summarized in Table 1. All lithium
measurements were obtained 12 hours after the last
dose,atleastfivedaysafteradosechange,andanalyzed
in the same laboratory; they therefore reflect steady-
state trough concentrations. As the dose increased
from 600 to 1200 mg/day, the serum concentration
rose from 0.49 to 0.85 mEq/L, yet the concentration-
to-dose (C/D) ratio declined progressively (0.82, 0.72,
and 0.71). In week 4, despite an unchanged dose, the
concentration fell to 0.38 mEq/L as the YMRS score
rose to 36 (C/D ratio 0.32). Two samples obtained
that day yielded concentrations of 0.40 and 0.38
mEq/L, indicating that the finding was not based on
a single measurement. Medication administration
under direct observation was confirmed, and a repeat
sample three days later, with the dose unchanged,
showed a concentration of 0.68 mEqg/L (C/D ratio
0.57). She consumed no caffeinated beverages at any
point, and caffeine withdrawal would, in any case, be
expected to increase rather than decrease medication
concentrations (2). There was no vomiting, diarrhea,
polyuria, or fever. Agitation subsided after week
6, the YMRS score fell to 16 by week 9, and she was
discharged in week 10.
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Uysal E. Lithium decline during severe mania

Two points are noteworthy. First, estimated
glomerular filtration rate (eGFR) increased from 111
mL/min/1.73 m? on admission to 131 mL/min/1.73 m?
by week 3, while the C/D ratio declined from 0.82 to
0.71, which may reflect increased renal elimination.
However, creatinine-based eGFR is only an indirect
marker of true glomerular filtration rate (GFR) and
lithium clearance, and lithium undergoes extensive
tubular reabsorption; the change in eGFR therefore
cannot quantitatively account for the decline.
Hemoglobin remained between 12.3 and 13.6 g/dL,
arguing against clinically meaningful hemodilution
(3, 4). Second, the abrupt fall in week 4, when eGFR
was unchanged, cannot readily be explained by renal
function. Atthe height of the episode (weeks 4-6;YMRS
34-38), the mean C/D ratio was 0.45 when calculated
using the initial week 4 value and 0.53 when using the
repeat value, both lower than the mean of 0.65 during
recovery (weeks 8-10), although this comparison
depends onthe interpretation of the 0.38 mEq/L result.
Rittmannsberger and Malsiner-Walli (5) described
comparable mood-dependent changes during stable
dosing. One proposed explanation is redistribution
of lithium into the intracellular compartment during
acute mania; plasma and erythrocyte concentrations
and their ratio have reportedly been associated with
clinical state (6),althoughthese werenotassessed here.
Valproate does not alter lithium pharmacokinetics in
healthy volunteers (7), and olanzapine and quetiapine
have no established effect on renal lithium clearance.
Nevertheless, these concurrent changes preclude
attributing clinical improvement to lithium alone.

Several limitations should be acknowledged. Fluid
intake and urine output were not formally measured,
and, without 24-hour urinary lithium excretion, renal
clearance and tubular handling could not be assessed
directly.Noclinically apparent change in salt intake was
recorded. Body weight increased from 64.3 to 80.2 kg,
and its possible contribution to the observed changes
could notbedetermined.Serum lithium concentrations
reportedly vary across the menstrual cycle (8); the
patient remained amenorrhoeic throughout, but
because ovulation and gonadal hormone levels were
not monitored, a hormonal contribution could not be
assessed. Confirmation of the low concentration in two
same-day samples reduces, but does not eliminate,
the possibility of analytical error. Most importantly,
the redistribution hypothesis was not tested directly:
neither the erythrocyte-to-plasma lithium ratio (9) nor
brain lithium concentration by ’Li magnetic resonance
spectroscopy (10) was measured. Both would be
valuable measures in future studies.
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This case illustrates that serum lithium
concentrations may fluctuate substantially during
severe mania and that, under directly observed
treatment, a single low concentration should not
automatically be interpreted as evidence of non-
adherence. Serial C/D ratios, interpreted alongside
the clinical course and renal indices, may be more
informative than isolated concentrations. Lithium
doses escalated during an acute episode should also
be reassessed during recovery to reduce the risk of
subsequent toxicity (1).
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LETTERTO THE EDITOR

Phubbing as a social-cognitive failure: Affective
theory of mind as a candidate mechanism

Berkan Sahin

Giresun University Faculty of Medicine, Department of Child and Adolescent Psychiatry, Giresun, Turkiye

Dear Editor,

Aksoy Avunduk et al. (1) provide a timely and
methodologically careful examination of phubbing
behavior in adolescents, demonstrating that social
media addiction predicts phubbing both directly and
through the sequential mediation of social anxiety and
emotion regulation difficulties. Their serial mediation
model advances our understanding of how digital
behavioral patterns are embedded within broader
profiles of emotional vulnerability during adolescence.
We propose a complementary theoretical perspective
that identifies a social-cognitive mechanism absent
from the current model and that may account for some
of the variance in phubbing behavior not explained
by the pathways examined.

Phubbing, the act of ignoring a co-present social
partner in favor of one’s smartphone, is not merely
a habitual behavior or a passive byproduct of social
media addiction. At its core, phubbing implicates a
sequence of social-cognitive operations that should
be kept conceptually distinct: first, inferring that the
co-present partner experiences being ignored and
that their emotional state has changed as a result; and
second, adjusting one’s own behavior in light of that
inference. Only the first of these belongs to affective
theory of mind (ToM) proper, and it is this inferential
process that we propose as a mechanism missing
from the current model.

Terminological precision is essential to this argument,
and we therefore use the following conceptual
hierarchy throughout this Letter. Mentalization is the
overarching capacity to understand one’s own and
others’ behavior in terms of intentional mental states,
such as beliefs, wishes, goals, and feelings, and is
considered to be organized along several dimensions,
including the cognitive-affective distinction (2). ToM
denotes the component of this capacity directed
toward representing other people’s mental states and
is conventionally divided into a cognitive component,
involving the inference of others’ beliefs, intentions,
and goals, and an affective component, involving the
inference of others’ emotional states (3).

Accordingly, affective ToM is defined here narrowly
astheinference and representation of another person’s
emotional mental state during interaction, without
implying any broader construct. The regulation of one’s
subsequent behavior in response to such an inference,
including accommodation to the social expectations
prevailing in a given context, is a downstream social-
regulatory process that is conceptually and empirically
separable from the inferential capacity itself and is
not part of the definition adopted here. Affective
ToM is likewise distinct from empathy, which involves
affective sharing of another person’s emotional state
rather than its representation.

Both cognitive and affective ToM continue to
develop during adolescence, with a discernible
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developmental shift in middle adolescence and
distinct neuropsychological correlates for each
component (4), making the adolescent sample
examined by Aksoy Avunduk et al. (1) particularly
informative in this context. The mechanism we
propose is therefore specific and testable: adolescents
who engage in phubbing more frequently may be
less accurate or less flexible in inferring the emotional
states that their behavior elicits in co-present partners,
independently of whether they subsequently adjust
their behavior in light of those inferences.

Empirical work has begun to link social-cognitive
capacity to digital social behavior in adolescents and
young adults. Reduced empathic and mentalizing
capacities have been associated with problematic
smartphone use and phubbing, with lower empathy
predicting greater phubbing in dyadic relationships
(5). However, this evidence base has primarily
examined empathy and broader mentalizing capacity
rather than affective ToM in the narrow sense
adopted here, and these constructs should not be
treated as equivalent. Our proposal should therefore
be regarded as a hypothesis about affective ToM that
is rendered plausible by the available evidence rather
than one that has already been established. The
absence of a performance-based measure of affective
ToM in the present study leaves this question open.

Qualitative evidence lends further support to
a social-cognitive interpretation of phubbing. A
recent scoping review of qualitative and mixed-
methods studies synthesizes accounts in which
co-present smartphone use disrupted face-to-face
communication and attention to the immediate social
environment. Difficulty maintaining eye contact
and following the thread of a conversation emerged
as characteristic features, while social norms and
contextual factors substantially influenced whether a
given instance of smartphone use was perceived as
phubbing (6).

Both observations bear directly on the
present argument. Disruption of eye contact and
conversational tracking reduces access to the
perceptual information, including facial expression,
gaze, and prosody, that contributes to affective ToM in
live interaction. The context dependence of phubbing
further indicates that the phenomenon cannot be
adequately captured simply as a fixed quantity of
screen time. Recognizing that smartphone use is
inappropriate in a particular context or distressing to
a particular partner may itself require inference about
that person’s mental state. Taken together, these
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observations support moving beyond a primarily
addictive or habitual account of phubbing toward
understanding it as an interpersonal phenomenon
with a social-cognitive substrate.

The study’s findings are also consistent with this
hypothesis. Social anxiety, one of the mediators
identified in the study, is associated with distortions
in the interpretation of social evaluation: socially
anxious individuals may be hypervigilant to cues
of negative appraisal and may attribute hostile or
critical intent to ambiguous social signals (7). This
reflects a distortion of affective ToM rather than its
simple absence, characterized by biased rather than
deficient inference about others’ emotional states.

Whether phubbing among socially anxious
adolescents reflects active avoidance of situations
that place substantial demands on affective
ToM, such as face-to-face interactions requiring
continuous inference about a partner’s emotional
state, or a failure to accurately represent the
interpersonal  consequences of  smartphone-
directed disengagement remains unclear. The
current design cannot distinguish between these
possibilities, but they have potentially different
implications for intervention. Importantly, these two
mechanisms are not mutually exclusive, and each
provides an independent rationale for considering
social-cognitive processes, albeit through different
therapeutic targets.

To the extent that phubbing is associated with
biased inference about others’ emotional states,
interventions might target these interpretive biases.
To the extent that it reflects avoidance of social-
cognitive demands, interventions might instead
focus on strengthening social-cognitive skills and
tolerance for real-time interpersonal interaction.
Viewed as complementary rather than competing
pathways, these possibilities suggest that emotion
regulation training alone may not address all relevant
mechanisms and that social-cognitive interventions
targeting the recognition and interpretation of others’
emotional states during interaction may provide an
additional therapeutic target (8).

A second consideration concerns the bidirectional
relationship between phubbing and affective ToM.
Aksoy Avunduk et al. (1) acknowledge the cross-
sectional nature of their design and appropriately
refrain from making causal claims; we therefore raise
this issue not as an oversight but as a promising
direction for future research. Research on screen-
based social interaction suggests that chronic reliance



Sahin B.Theory of mind in phubbing behavior

on text- and image-mediated communication
rather than face-to-face interaction may affect the
development and maintenance of social-cognitive
capacities that depend on the real-time processing
of facial expressions, prosody, and bodily cues (9).
If so, phubbing may not only reflect pre-existing
social-cognitive vulnerabilities but could also
contribute to their maintenance across adolescence,
a developmental period during which affective ToM
continues to mature (4).

Longitudinal studies would be well suited to test
whether phubbing frequency at one time point predicts
subsequent affective ToM performance after accounting
for social anxiety and emotion regulation difficulties.
Such studies should combine self-report measures of
digital behavior with validated performance-based
measures of affective ToM. The Reading the Mind
in the Eyes Test (RMET), which requires participants
to infer complex emotional and mental states from
photographs of the eye region, is a widely used and
readily implementable measure relevant to the affective
ToM construct discussed here (10).

Aksoy Avunduk et al. (1) have produced a valuable
and practically relevant study. The social-cognitive
perspective outlined here suggests that affective
ToM, which was not assessed in the current study,
may represent an additional mechanism underlying
the relationships among social anxiety, emotion
regulation difficulties, and phubbing, as well as a
potential target for intervention in adolescents who
engage in problematic phubbing. Incorporating
a brief, validated, performance-based measure of
affective ToM, such as the RMET, into future studies
of phubbing and digital behavior would substantially
strengthen the mechanistic understanding of this
growing clinical problem.
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LETTERTO THE EDITOR

Beyond the diagnosis of conduct disorder: The
need for clinical formulation in justice-involved

adolescents

Ilker Guneysu'™, Seda Guneysu?

Tokat Gaziosmanpasa University Faculty of Medicine, Department of Psychiatry, Tokat, Turkiye
Tokat Gaziosmanpasa University Faculty of Medicine, Department of Child and Adolescent Psychiatry, Tokat, Turkiye

Dear Editor,

Justice-involved adolescents occupy a clinically
and socially important position at the intersection
of child and adolescent psychiatry and forensic
psychiatry. Conduct disorder, attention-deficit/
hyperactivity disorder (ADHD), depression, trauma-
related symptoms, and substance use problems are
common in this population (1). However, interpreting
these findings solely within a narrow conduct disorder
framework may be clinically limiting. Externalizing
behavior can reflect the combined influence of
developmental, traumatic, neurodevelopmental,
and psychosocial factors. The specific gap addressed
here is therefore not an absence of guidance on
these domains, but a gap in their integration into
routine practice. In child and adolescent forensic
psychiatry, assessment may remain offense-centered,
with relevant developmental and psychosocial
information recorded as parallel diagnoses or risk
factors rather than synthesized into a child-centered
clinical formulation. The distinction we emphasize is
between multidimensional assessment and clinical
formulation: the former identifies relevant domains,
whereas the latter explains how they interact in the
individual case and translates them into prioritized,
modifiable intervention targets. Accordingly, this

Letter focuses on how established trauma-informed,
neurodevelopmental, educational, and psychosocial
principles can be integrated into a concise, action-
oriented clinical formulation to guide intervention.

A diagnosis of conduct disorder, by itself, does
not explain why offending behavior began, why it
persists, or which intervention is most likely to reduce
future risk. When conduct problems are assessed,
developmental level, learning capacity, emotional
maturity, comorbid mental health difficulties, and the
adolescent’s educational and social care needs should
be considered together (1-3). Similar externalizing
behaviors may arise through different developmental
and psychosocial pathways, including ADHD-related
impulsivity, learning difficulties, trauma-related
hyperarousal, substance use, adverse peer dynamics,
family violence, school disengagement, and social
disadvantage (1, 2, 4-6). When these pathways are
not incorporated into a clinical formulation, diagnosis
may become a static label rather than a clinically
useful guide to intervention.

Trauma-informed approaches offer an important
perspective in this context. Adverse childhood
experiences are prevalent among justice-involved
youth and have been associated with recidivism risk;
however, this relationship should be understood as
probabilistic rather than deterministic (4). Trauma-
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informed practice does not excuse harmful behavior.
Rather, it seeks to understand how such experiences
may affect emotion regulation, threat perception,
attachment security, and problem-solving skills. At
the same time, the evidence base for trauma-informed
interventions remains limited, and findings should
be interpreted cautiously given the heterogeneity of
study designs (5). Attributing every harmful behavior
to trauma may obscure individual agency and
developmentally appropriate accountability. Trauma-
informed care should therefore be embedded within
a balanced formulation that also recognizes the
individual and social consequences of behavior.
Neurodevelopmental and educational factors
also require careful assessment. ADHD, intellectual
disability, specific learning disorders, speech and
language difficulties, traumatic brain injury, and fetal
alcohol spectrum disorder are overrepresented in
youth justice settings and may affect an adolescent’s
ability tounderstandlegal processes, regulate behavior,
or respond to standard interventions (2). School
disengagement may reduce exposure to a structured
and protective environment, while substance use may
exacerbate impulsivity, susceptibility to peer influence,
emotional dysregulation, and poor treatment
adherence (6). These factors do not directly determine
offending behavior, but they shape its clinical meaning
and may help identify modifiable intervention targets.
This multidimensional perspective can be translated
into practice through a brief, structured, and feasible
assessment framework. Such an assessment should
include urgent and modifiable domains, such as suicide
risk, trauma-related symptoms, substance-related
harms,untreated ADHD, learningneeds,schoolexclusion
or disengagement, family violence, and protective
factors. Brief screening instruments may complement
the clinical interview, provided that their validity,
cultural appropriateness, and feasibility in forensic
settings are carefully evaluated. Multidimensional
assessment, however, is not equivalent to clinical
formulation. A checklist can establish the presence
of trauma exposure, ADHD, substance use, school
disengagement, and family adversity; formulation asks
how these factors interact in a particular adolescent
and which should alter management. To make this
formulation clinically usable, the 5P model can
organize findings into presenting factors (the index
behavior and current risks), predisposing factors
(neurodevelopmental vulnerabilities, trauma history,
and learning difficulties), precipitating factors (recent
stressors, intoxication, or peer conflict), perpetuating
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factors (untreated symptoms, ongoing substance
use, school disengagement, or family instability), and
protective factors (supportive relationships, school
attachment, treatment engagement, and personal
strengths). The 5P model is not proposed here as a
novel framework; rather, its value in this context lies
in converting established assessment domains into an
explanatory and intervention-oriented synthesis. For
example, in an adolescent with ADHD and conduct
disorder, a 5P formulation identifying peer victimization
as a precipitating factor and school disengagement
as a perpetuating factor may shift management
from diagnosis-focused treatment alone toward
coordinated psychiatric care, school reintegration,
family intervention, and cross-sector risk management.
Each domain should be considered at both individual
and environmental levels. The formulation should then
conclude with a small number of prioritized, modifiable
targets, such asimmediate risk management, treatment
of comorbid conditions, educational assessment,
family intervention, or substance use treatment, so
that it functions as an intervention map rather than a
descriptive list.

This approach is also consistent with the principles
underlying diversion programs. When appropriately
structured, diversion can connect young people with
mental health services, substance use treatment,
educational support, family interventions, restorative
practices, and social protection mechanisms. Such
pathways may reduce unnecessary exposure to formal
judicial proceedings while supporting public safety (7, 8).

The Turkish context makes this formulation
perspective particularly timely. Recent child-centered
justice initiatives in Turkiye emphasize protective and
restorative approaches, community-based measures,
and stronger intersectoral coordination for children in
judicial processes (9). The Child Justice Center model
also aims to conduct child-related judicial procedures
in child-friendly settings and integrate judicial,
psychosocial, educational, health, and social service
responses (10). These reforms create a context in
which clinical formulation can serve as an operational
bridge between psychiatric assessment and justice,
educational, health, and welfare pathways. Its practical
contribution is not to introduce another assessment
domain, but to provide a common clinical logic for
translating psychiatric findings into coordinated
decisions across these sectors. In this sense, the
approach proposed hereis notanew trauma-informed
or neurodevelopmental framework, but a concise
method for integrating established domains into a
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child-centered, intervention-oriented formulation. In
Turkiye, such a formulation could inform treatment
priorities, psychiatric referrals, and recommendations
for health, counseling, or educational measures.
However, the proposed 5P-based approach remains
a pragmatic framework whose impact on clinical
or justice outcomes has not yet been empirically
established.

In conclusion, the central issue is not whether
justice-involved adolescents should receive trauma-
informed, neurodevelopmentally sensitive, and
multidisciplinary assessment; these principles are
already well established. The more specific challenge
is ensuring that such information does not remain a
collection of diagnoses and risk factors organized
around the offense. A child-centered clinical
formulation should integrate these findings into an
explanatory account of the adolescent’s behavior
and translate that account into a limited number
of prioritized, modifiable intervention targets.
In this sense, moving beyond conduct disorder
means moving from diagnostic description toward
clinically actionable formulation while preserving
developmentally appropriate accountability.
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(WAME), the European Association of Science Editors (EASE), and the
Council of Science Editors (CSE).

Manuscripts that have not been previously published or are not under
consideration elsewhere are eligible for evaluation, provided that all
listed authors approve the final version of the submission.

The Editor-in-Chief and Deputy Editors are responsible for maintaining
the scientific quality and ethical standards of the journal. Manuscripts
are evaluated solely on academic merit, without regard to the ethnic
origin, gender, sexual orientation, citizenship, religion, or political
beliefs of the authors.

All research involving human participants or animals must include an
ethics committee approval statement and comply with the Declaration
of Helsinki.

Any potential conflicts of interest must be declared by authors,
editors, and reviewers.

3.2. Ethical Publishing

Dusunen Adam Journal of Psychiatry and Neurological Sciences
upholds the highest ethical standards in scientific publishing,
adhering to the aforementioned international guidelines, including
those set forth by COPE. Authors, reviewers, and editors are
expected to act in accordance with these principles and to
maintain integrity, transparency, and accountability throughout
the publication process.

All submissions must be original, unpublished, and not under
consideration by any other journal simultaneously. Submitted
manuscripts may be screened using plagiarism detection software,
and the overall similarity index is expected to remain below 25%,
excluding references.

Plagiarism, data fabrication, falsification or manipulation of research
data, tables, or images, as well as unethical use of human or animal
subjects, constitute serious breaches of publication ethics. Manuscripts
found to violate these principles will be rejected or removed from
publication. In cases where ethical misconduct is identified after
publication, the Editorial Board reserves the right to retract the article
in accordance with COPE Retraction Guidelines.

3.2.1. Conflict of Interest

Dusunen Adam Journal of Psychiatry and Neurological Sciences
requires all authors to disclose any existing or potential conflicts
of interest that may inappropriately influence, or be perceived to
influence, their professional judgment or responsibilities.

Potential conflicts of interest include, but are not limited to, financial
relationships (e.g., employment, consultancies, honoraria, stock
ownership, paid expert testimony, or grants), academic or institutional
affiliations, personal relationships, and intellectual property interests.
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To ensure transparency, the corresponding author, on behalf of all
authors, must declare any potential conflicts of interest at the time of
submission. The corresponding author is responsible for verifying that
all co-authors have disclosed any relevant financial or non-financial
interests.

Authors must declare potential conflicts of interest in two ways:

i) by entering a declaration in the designated text box within the
online submission system and completing the Declaration of
Interest Form, which becomes part of the journal's permanent
record; and

ii) by including a brief “Declaration of Interest” statement on the title
page of the manuscript.

All sources of financial and material support for the reported research,
as well as the role of the funder (if any), must be clearly stated at the
time of submission. If no conflicts exist, authors must include the
statement: “The authors declare no conflicts of interest.”

If any potential conflict of interest involving the authors exists, the
ICMJE Potential Conflict of Interest Disclosure Form must be duly
completed and submitted by all contributing authors. These forms
must be emailed to the Editorial Office at the time of submission.

The Editorial Board may reject or request revision of submissions that
fail to meet these disclosure requirements.

3.2.2. Human and Animal Rights

Dusunen Adam Journal of Psychiatry and Neurological Sciences
adheres to the ethical standards set out in the World Medical
Association (WMA) Declaration of Helsinki — Ethical Principles For
Medical Research Involving Human Subjects (revised 2003) and the
WMA Statement on Animal Use in Biomedical Research (revised
2016).

For studies involving animals, authors must ensure that animal welfare
is respected and must clearly describe the measures taken to prevent
pain and suffering.

3.2.3. Ethics Committee Approval and Informed Consent

Approval from an institutional review board or a national/local ethics
committee is mandatory for all studies involving human participants
or animals. The approval number and date must be clearly stated
in the Methods section of the manuscript, with the identity of the
approving committee blinded where required. This information, along
with the name of the approving committee, should also be entered
in the Consent of Ethics / Ethical Approval field within the online
submission system and included on the title page. Authors may be
asked to submit the ethics committee approval letter or equivalent
official documentation upon request.

For studies involving human participants, a statement confirming
that informed consent was obtained prior to study inclusion must be
provided. In studies involving minors, individuals under guardianship,
or those lacking legal capacity, authors must indicate that consent
was obtained from legal guardians or authorized representatives. For
studies conducted in institutions requiring special permissions (e.g.,

correctional facilities), the relevant institutional approvals must also
be stated in the manuscript.

For retrospective studies, it must be explicitly stated that the
anonymity and confidentiality of human data were preserved. In
all research articles and case presentations, information regarding
informed consent must be included in the main document and
indicated in the Consent of Patient field within the online submission
system.

3.2.4. Use of Artificial Intelligence Tools

At submission, authors must declare any use of artificial intelligence
(Al)-assisted technologies (e.g. Large Language Models, chatbots,
image generators) in the preparation of their work. The type, name,
version, and purpose of the Al tool should be briefly described on the
Title Page and stated above the References section.

Al tools must not be listed or cited as authors, as they cannot take
responsibility for the accuracy or integrity of the work. Human authors
are fully accountable for all content, including Al-assisted text, data,
or images, and must ensure correctness, originality, and proper
attribution. This policy follows the EASE Recommendations on the Use
of Al'in Scholarly Communication and the ICMJE Recommendations.

3.2.5. Inclusion and Diversity in Research

Dusunen Adam Journal of Psychiatry and Neurological Sciences
encourages authors to follow Sex and Gender Equity in Research
- SAGER - guidelines developed by the EASE when drafting their
manuscripts. These guidelines aim to promote the diversity and
inclusion of sex and gender considerations in research.

3.3 Preprint Policy Statement

Dusunen Adam Journal of Psychiatry and Neurological Sciences
supports the rapid dissemination of scientific research and is
committed to transparency in publishing. Manuscripts previously
posted on recognized preprint servers are eligible for submission,
provided they contain original content and have not undergone peer
review elsewhere. Authors must disclose any prior preprint posting
at the time of submission, including the name of the platform and
the DOI or link to the preprint, and indicate this information on the
title page. Following publication, authors are encouraged to update
the preprint record and link the full published article, including its
complete citation and DOI.

3.4. Authorship and Author’s Responsibilities

Individuals listed as authors must meet all of the following criteria
recommended by the ICMJE: (i) substantial contributions to the
conception or design of the work, or to the acquisition, analysis, or
interpretation of data; (i) drafting the work or revising it critically for
important intellectual content; (iii) final approval of the version to be
published; and (iv) accountability for all aspects of the work, ensuring
that questions related to the accuracy or integrity of any part of the
work are appropriately investigated and resolved.

Individuals who do not meet all authorship criteria but contribute
in other ways (such as funding acquisition, data collection,
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technical support, or supervision) should be acknowledged in the
Acknowledgement section. Ghostwriting or honorary authorship
is not acceptable. The Author Contribution Form indicating each
author’s role must accompany the submission. The order of authors
should be determined jointly by all contributors.

Authorship changes after publication are not permitted. Authorship
changes requested after submission but before publication, including
the addition or removal of an author, are considered only under
specific circumstances and handled in accordance with the COPE
guidelines for authorship addition and authorship removal. The
reason for the change must be stated, written consent from all authors
obtained, and the Author Contribution Form updated. The Editor-in-
Chief may suspend the editorial or review process until the issue is
resolved.

Authors are responsible for ensuring that manuscripts comply with
scientific and ethical standards and that the submitted work is original,
unpublished, and not under consideration elsewhere.

Copyrighted material (such as tables, figures, or extended quotations)
must be reproduced only with appropriate permission and
acknowledgement. For quoted texts, tabulated data, or graphics from
previously published works, authors are required to obtain permission
from the copyright holder or the original author(s) of the source
material and clearly indicate this permission within the manuscript.

All sources and contributions must be properly cited. All authors must
disclose any financial relationships, conflicts of interest, or competing
interests that could influence the research or its interpretation.
Financial support, sponsorship, or project funding must be clearly
stated.

Authors are expected to communicate with courtesy and
professionalism in all correspondence related to their submission.
All interactions with editors, reviewers, and journal staff must reflect
respect, academic integrity, and adherence to the principles of
scholarly communication.

3.5. Evaluation and Publication Process

The publication language of the journal is English and only manuscripts
written in English will be considered for editorial and peer review.

Editors have the authority to conduct preliminary evaluations and may
decide to reject submissions before peer review or request revisions
when necessary. Manuscripts deemed suitable for peer review are
evaluated in a double-blind process by at least two independent
external experts, with the Editor-in-Chief and Deputy Editors holding
the final decision authority.

The review process considers factors such as the relevance,
methodological soundness, significance, novelty, originality, clarity,
and quality of the language.

Dusunen Adam Journal of Psychiatry and Neurological Sciences
does not accept formal appeals against editorial decisions. However,
feedback from authors and reviewers is welcomed and considered
in accordance with COPE guidelines. The journal does not allow any
conflicts of interest between authors, reviewers, or editors.

The Editor-in-Chief holds the right to publish an erratum when
required. When an author identifies a significant error or inaccuracy
in their published work, they are obliged to cooperate promptly
with the Editor-in-Chief to issue a corrigendum or retraction,
as appropriate. If a substantial error, including serious ethical
misconduct, is detected that cannot be remedied by an erratum or
corrigendum, the Editor-in-Chief reserves the right to retract the
article in accordance with the COPE Retraction Guidelines, with
appropriate notification to the authors.

3.5.1. Peer Review Process

Double-blind peer review is employed in the journal, ensuring
that both authors and reviewers remain anonymous throughout
the evaluation process. All submissions undergo an initial
assessment by the Editor-in-Chief or Deputy Editors to determine
their suitability for the journal scope, originality, methodological
rigor, and scientific quality. Manuscripts deemed appropriate are
assigned to a Deputy or Associate Editor, who coordinates the peer
review process.

Each manuscript is evaluated by at least two independent
experts with relevant field expertise under the supervision of a
handling editor. Reviewers are expected to provide objective and
constructive feedback to support editorial decision-making and
help authors improve their work. The handling editor reviews
the reports and makes an editorial recommendation. When a
revision is requested, reviewer comments and editorial feedback
are shared with the authors, who are given a defined deadline
to submit a revised version through the online system. After
receiving the revised manuscript, the handling editor re-evaluates
it and, when necessary, may initiate additional review rounds. A
final recommendation is then submitted to the Editor-in-Chief or
Deputy Editors, who make the final decision: acceptance, rejection,
or further revision.

Authors are required to submit a detailed point-by-point rebuttal
letter addressing each reviewer comment. Rebuttal letters must not
include any author names or identifying information.

Manuscripts submitted by members of the editorial board are handled
by an external and independent editor to ensure transparency and to
avoid potential conflicts of interest.

Reviewers are required to maintain confidentiality, declare any
potential conflicts of interest, and report suspected ethical misconduct
such as plagiarism, data fabrication, or copyright infringement.

3.5.2. Editorial Decision and Post-Acceptance Process

After the peer-review process is completed, the Editor-in-Chief or
Deputy Editors make the final publication decision based on the
reviewers’ recommendations and the overall scientific merit of the
manuscript. Once accepted, manuscripts undergo professional
copyediting, proofreading, and layout editing to ensure accuracy
and clarity. Authors receive galley proofs to verify and approve the
final version before publication. The journal publishes four issues
per year and provides early online access to accepted articles.
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4. MANUSCRIPT PREPARATION AND SUBMISSION
4.1. Before Submission

Dusunen Adam Journal of Psychiatry and Neurological Sciences
complies with the editorial and publication guidelines of the EASE.
Authors are encouraged to follow the EASE Guidelines for Authors and
Translators, which are freely available in multiple languages.

Before preparing a submission, authors are strongly advised to read the
aims and scope of the journal carefully to ensure that the submitted work
is consistent with the thematic and methodological focus of the journal.

Manuscripts should be prepared in accordance with the ICMJE
Recommendations for the Conduct, Reporting, Editing, and Publication
of Scholarly Work in Medical Journals. Authors are also expected to
follow the appropriate international reporting guidelines, including
CONSORT for randomized controlled trials, STROBE for observational
studies, STARD for diagnostic accuracy studies, PRISMA for systematic
reviews and meta-analyses, ARRIVE for animal experiments, and
CARE for clinical case presentations submitted as letters to the editor.
Authors are also encouraged to consult the EQUATOR Network for
comprehensive guidance on reporting standards.

Manuscripts should be written in clear, concise, and grammatically
correct English. Authors whose first language is not English are
strongly encouraged to seek professional editing services.

All measurements must be presented using the International System
of Units (SI) to ensure consistency and comparability across studies.
Authors should use metric units throughout the text, tables, and
figures, and adhere to standard scientific conventions for symbols
and abbreviations. The spelled-out term should be followed by
the abbreviation in parentheses upon first mention, unless the
abbreviation represents a standard unit of measurement.

The use of brand names or commercial product names for drugs, devices,
or materials is not permitted; only generic names should be used.

4.2. Manuscript Organization and Format

Manuscripts should be prepared as a single Microsoft Word document.
The anonymized main document must be arranged in the following
order, with each section starting on a new page:

(i) Title, abstract, and keywords,

(i) Body text,

(iii) References, and

(iv) Tables, graphics, and/or figures.

All manuscript types except Letters to the Editor and Guest Editorials
must include an abstract and keywords. Research Articles and Brief
Reports should be structured under the following main headings:
Introduction, Methods, Results, Discussion, and Conclusion. Systematic
Reviews and Meta-Analyses should include the headings Introduction,
Methods, Discussion, and Conclusion, with additional subheadings
adapted to the content as appropriate.

Manuscripts must be prepared in 12-point Times New Roman,
double-spaced, and left-justified throughout the entire text, including

references, tables, and figure captions. All pages must be numbered
consecutively in the lower right corner.

4.3. Manuscript Submission

Manuscripts must be submitted through the online submission and
evaluation system available at eJManager. Submissions made via
other means will not be considered for evaluation. Pre-submission
inquiries are generally not required but may be accepted in specific
cases at the discretion of the Editorial Office.

All submissions are initially checked by the Editorial Office for
compliance with journal formatting and ethical standards. Manuscripts
not meeting these requirements may be returned to the authors for
technical revision before peer review, which may result in delays in
the evaluation process.

During submission, authors must complete all mandatory fields in the
eJManager system. Incomplete submissions will not proceed to the
peer review process. The required information includes article type,
full title, abstract, keywords, information for all authors (including
ORCID ID and affiliation), patient consent and ethics committee
approval details (if applicable), conflict of interest statement, funding
information, and corresponding author details. The corresponding
author is responsible for ensuring that all required information
is entered accurately in the online submission system and that
all necessary forms are completed and uploaded on behalf of all
contributors.

Any supporting data or other required files, such as reporting
checklists or additional tables and figures exceeding the stated limits,
may be submitted as supplementary files.

The authors are required to suggest four potential peer reviewers
during submission. The suggested reviewers must not be affiliated
with the same institution as any of the authors and must have no
conflict of interest.

The following documents must be prepared and uploaded at the time
of submission:

« Cover letter

- Title page

« Main document (no author names or affiliations)
« Author Contribution Form

« Copyright Transfer Form

« Declaration of Interest Form

4.3.1. Cover Letter

A cover letter is required for all submissions. It should introduce the
manuscript to the editorial team in a concise and professional manner,
emphasizing its relevance, originality, and contribution to the journal
readership. The letter should briefly explain why the study fits within
the journal scope and how it advances knowledge in the field. Authors
may also use this opportunity to confirm that the manuscript has not
been published or submitted elsewhere and that all authors have
approved the submission. The cover letter must be limited to one
page and signed by the corresponding author.
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4.3.2. Title Page

Essential title page information includes the full title, a short running
head (maximum 50 characters), full names of all authors, their
affiliations, ORCID identifiers, and complete contact details for the
corresponding author (including postal address, phone number,
and e-mail). It must also include declarations of interest, funding
information, ethical committee approval details (if applicable), and
acknowledgments.

Authors must state whether any Al-assisted technologies were used
in preparing the manuscript. If applicable, the use of such tools should
be described in detail in the Methods section.

The title should be non-declaratory, concise, and informative. Since
titles are indexed in information retrieval systems, abbreviations and
formulae should be avoided.

Please note that the title page is not shared with reviewers and
must therefore be uploaded as a separate file through the online
submission system.

4.3.3. Main Document

The main document must not contain any author names, institutional
affiliations, or identifying information to maintain the integrity of the
double-blind peer review process. It should begin with the first page
containing the title, abstract, and keywords.

4.3.3.1. Abstract and Keywords

The abstract must not exceed 250 words and should be structured
under the subheadings Objective, Method, Results, and Conclusion
(excluding letters to the editor and guest editorials).

+ Objective: State the main aim or purpose of the study.

+ Method: Describe the study design, data sources, sample or
subjects, assessments, and primary measures.

«+ Results: Summarize the key findings, emphasizing their relevance to
clinical or scientific practice.

« Conclusion: Present the main outcomes and implications derived
from the study. Three to five keywords should be listed directly
below the abstract.

Keywords are recommended to align with the National Library of
Medicine’s Medical Subject Headings (MeSH) terminology. Since
abstracts are indexed and searchable in electronic databases, authors
must ensure that their abstract accurately reflects the content and
significance of the article.

4.3.3.2. Body Text

The Introduction should briefly outline the study background and
rationale, highlight the research question, and clearly state the
objectives and hypotheses. It should be focused and purpose-driven
rather than a broad literature review. The Method section should detail
the study design, data sources, participants or subjects, instruments or
scales, assessments, and primary measures. The research process and
statistical methods should be described in sufficient detail to allow
replication. The Results section should present the findings of the

study clearly and objectively. Primary outcomes should be summarized
in the text and supported by appropriately designed tables, figures, or
graphs where applicable. The Discussion section should interpret and
contextualize the findings in relation to previous studies, highlighting
both supporting and conflicting evidence. Authors should discuss the
implications of the findings, possible explanations for discrepancies,
and the strengths and limitations of the study. The Conclusion section
should provide a concise summary of the main results, their clinical
or scientific relevance, and potential directions for future research. It
should clearly state the key takeaway message derived from the study.

4.3.3.3. References

References should be numbered in parentheses and listed in the order
in which they appear in the text, under the heading “References”
at the end of the manuscript. The reference style must follow the
Vancouver format.

There should be no inconsistency between the numbering and the
reference order. Authors are solely responsible for ensuring the
accuracy and completeness of all references. When there are seven or
more authors, list the first six followed by “et al.”

Abbreviations of journal names must comply with Medline/PubMed
standards. Journals that are not indexed in Medline/PubMed should
be written in full. Authors are encouraged to review previously
published articles in the journal to ensure proper formatting and
consistency when preparing the reference list.

4.3.3.4. Tables, Graphics, and Figures

Tables, graphics, and figures should be numbered consecutively in
Arabic numerals (e.g., Table 1, Figure 1) according to the order in
which they are cited in the text. Their approximate placement should
be clearly indicated within the manuscript.

Tables should present information concisely and effectively, allowing
data to be displayed with clarity and precision. Presenting data in tables
rather than in the text often reduces the overall manuscript length. Each
table must appear on a separate page with a descriptive title. Column
or row headings should be short and specific, and any explanatory
notes should be placed as footnotes—not within the heading. All
nonstandard abbreviations and statistical measures of variation (e.g.,
standard deviation, standard error) should be defined in footnotes.
Line spacing for tables should be double-spaced, and the maximum
allowable size is 120 characters in width and 70 lines in length.

When materials such as tables, figures, or images are reproduced from
another source, written permission from the copyright holder must
be obtained, and the source must be appropriately cited in the text.
Legends must be provided for all figures. Figure legends should be
concise yet specific and must be listed together on a separate page at
the end of the main manuscript text.

All figures should be submitted as separate high-quality digital files in
JPEG format through the online submission system, in addition to being
included at the end of the main document with their corresponding
legends. Electronic images (e.g., photographs, radiographs, CT scans)
must have a minimum resolution of 300 dpi to ensure print quality.
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4.3.4. Author Contribution Form

This form must clearly specify the individual contributions of each
author according to the ICMJE criteria. Each author should have
participated in the conception, design, data acquisition, analysis, and/
or interpretation, as well as in drafting or revising the manuscript and
approving its final version. Authors who do not meet all authorship
criteria should be listed in the acknowledgments section.

4.3.5. Copyright Transfer Form

This form confirms that the submitted manuscript is original,
unpublished, and not under consideration elsewhere. It also verifies
that all authors approve the submission and agree to transfer the
copyright to Dusunen Adam Journal of Psychiatry and Neurological
Sciences under the CC BY-NC 4.0 license. The form must be signed by
all authors before publication.

4.3.6. Declaration of Interest Form

All authors must disclose any financial, institutional, or personal
relationships that could be perceived as influencing the research. If no
conflicts exist, this must be explicitly stated. The form also includes a
section for declaring financial support or grants related to the study.

4.4. Manuscript Types

Dusunen Adam Journal of Psychiatry and Neurological Sciences accepts
various types of submissions, including research articles, brief reports,
systematic reviews and meta-analyses, and letters to the editor. Guest
editorials are accepted by invitation only. Authors are encouraged
to select the manuscript type that best represents the scope, design,
and contribution of their study. The specific structure, length, and
formatting requirements for each manuscript type are detailed below.

4.4.1. Research Articles

Research articles present substantial and original scientific findings
within the scope of the journal. Each research article should contain
an abstract, keywords, introduction, methods, results, discussion,
conclusion, references, and tables or figures. The abstract and main
text must follow the structured format described above. Ethics
committee approval and informed consent information must be
obtained and clearly stated in the manuscript.

4.4.2. Brief Reports

Brief reports follow the same general format and guidelines as
research articles but focus on small-scale studies or research

in early stages of development. They may include preliminary
investigations with simple research designs or small sample sizes
that provide initial findings and pilot data suggesting the need for
further research. Ethics committee approval and informed consent
information should also be obtained and clearly stated in the
manuscript.

4.4.3. Systematic Reviews and Meta-Analyses

Systematic reviews and meta-analyses should address a clearly
defined, relevant, and up-to-date research question within the
scope of the journal. Only manuscripts that adhere to recognized
methodological standards (such as PRISMA) or registered protocols
(e.g., PROSPERO) and demonstrate a systematic approach will be
considered for review. Narrative, scoping, or other non-systematic
reviews are not accepted. Systematic reviews and meta-analyses
should include an abstract, keywords, introduction, methods,
discussion, and conclusion, with additional subheadings adapted
to the content as appropriate, as well as references and tables or
figures.

4.4.4. Letters to the Editor

Letters to the Editor are considered only if they do not exceed 750
words, include no subheadings, and contain a maximum of one
table or figure (or up to two figures). All letters must begin with
“Dear Editor” and, if commenting on previously published articles, be
submitted within one month of publication. Letters may also present
small-scale research or concise discussions of timely clinical topics.
Case reports are accepted only in the form of a Letter to the Editor
and should present unique, informative, and clinically relevant original
cases. They must describe novel clinical approaches or techniques,
highlight rare comorbidities or uncommon adverse drug reactions,
and provide concise, educational insights of clinical value. Written
informed consent from the patient must be obtained and clearly
stated in the manuscript.

4.4.5. Guest Editorials

Guest Editorials are invited opinion articles written by experts or
researchers who have made significant contributions to a specific
field. These articles aim to evaluate and discuss the current state of
knowledge, recent developments, and emerging perspectives on
topics relevant to clinical practice. Guest Editorials are accepted by
invitation only and are not open to regular submission. Manuscripts
should include an introduction and a conclusion, along with any
additional subheadings considered appropriate by the author.
Guest Editorials are not sent for external peer review; they are
evaluated by the Editorial Board before publication.

Table: Manuscript types and corresponding word, abstract, reference, and table/figure

Type of manuscript Word limit Abstract word limit Reference limit Table/ figure limit (total)
Research article 3500 250 (structured) 50 6

Systematic reviews and meta-analyses 4000 250 No limit 10

Brief report 1500 250 (structured) 15 2

Letter to the editor 750 No abstract 10 1

Guest editorial 1200 No abstract 20 2
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1. GENERAL INFORMATION

Dusunen Adam Journal of Psychiatry and Neurological Sciences
publishes high-quality research and scholarly work in psychiatry,
neurology, clinical psychology, and neuroscience. The journal
promotes interdisciplinary perspectives on mental health and brain
sciences and prioritizes studies offering novel insights with clear
relevance to clinical practice.

The journal accepts submissions in the following categories:
- Research articles

- Brief reports

- Systematic reviews and meta-analyses

- Letters to the editor

« Guest editorials (invited, not peer-reviewed)

The journal employs a double-blind peer review process in
accordance with the Committee on Publication Ethics (COPE) and
the European Association of Science Editors (EASE) guidelines.

All submissions are evaluated for originality, methodological rigor,
and ethical standards before being sent for external review. Each
submission is assessed according to its type, scope, and adherence
to the journal’s scientific and ethical principles.

2. PEER REVIEW SYSTEM

The journal follows a double-blind peer review process in which
both authors and reviewers remain anonymous. All submissions are
initially assessed by the Editor-in-Chief or Deputy Editors for scope,
originality, methodological rigor, scientific quality, and ethical
compliance before being sent for external review.

Authors must confirm that the manuscript has not been published or
submitted elsewhere and that all listed authors have approved the
submission. Manuscripts should be submitted exclusively through the
journal online submission system (eJManager), while reviewers access
assignments via the Reviewer Login section on the journal’s website.

Each manuscript is evaluated by at least two independent experts
under the supervision of a handling editor. Reviewers provide
objective and constructive feedback to support editorial decisions
and help authors improve their work. The handling editor reviews
the reports and recommends acceptance, revision, or rejection.
When revisions are requested, authors receive reviewer and
editorial comments with a deadline for resubmission. Revised
manuscripts are re-evaluated, and additional review rounds may be
conducted if needed. The Editor-in-Chief or Deputy Editors make
the final decision—acceptance, rejection, or further revision.

Reviewers are expected to provide detailed, objective, and
constructive feedback that assists both the editor in making
informed decisions and the authors in improving their work.

Reviewers are also responsible for identifying and reporting any
potential research or publication misconduct, including plagiarism,
data fabrication, falsification, duplication, or unethical study
design. Any conflict of interest must be declared before agreeing
to review a manuscript. When reviewers seek input from a trainee
or colleague, these contributions must be acknowledged in the
confidential comments to the editor.

Confidentiality must be strictly maintained throughout the review
process. Reviewers must not upload any part of the manuscript or
their review reports to software platforms or Al-assisted technologies
where confidentiality cannot be ensured. Permission from the Editorial
Office is required before using any Al-based tools for language editing
or assistance in preparing review reports.

3. CONDUCTING A REVIEW FOR THE JOURNAL

Reviewers play a critical role in maintaining the scientific quality and
integrity of publications. When accepting or performing a review, the
following principles should be observed:

+ Respond to the review invitation promptly and confirm availability
before the deadline.

« Accept the review only if the manuscript is within your area of
expertise.

- Disclose any potential conflict of interest (e.g., recent collaboration,
institutional affiliation, or personal relationship with the authors).

« Report any ethical concerns such as plagiarism, data manipulation,
or unethical research design to the editor.

« Maintain strict confidentiality throughout the review process; the
manuscript and related materials must not be shared or discussed
with anyone without prior editor approval.

« Provide objective, evidence-based, and constructive feedback,
avoiding personal or emotional language.

« Please conduct your reviews in English and present your comments
in a clear, structured, and itemized manner.

« Avoid making annotations or comments directly on the manuscript
file.

« If you choose to upload an additional document, ensure that it does
not contain any reviewer-identifying information.

« Begin your review with a brief summary of the manuscript, showing
you understood its aims and contribution.

« Clearly identify major and minor issues, suggesting ways to
strengthen the study.

« Conclude with a clear recommendation: accept, revise, or reject.

« When revisions are requested, be specific and transparent in
outlining what needs to be improved.

« Use the confidential comments to the editor section for sensitive or
ethical concerns that should not be shared with the authors.

4. REVIEWER CHECKLIST

Before submitting your review, ensure that you have considered:

- Conflicts of interest that could affect your objectivity.

« Research or publication misconduct, including plagiarism or data
manipulation.

« Relevance and alignment of the manuscript with the journal’s scope
and standards.

- Scientific structure and clarity: clearly stated problem, methodology,
results, and conclusions.

« Originality and novelty of the research question and findings.

+ Quality of references: adequacy, accuracy, and use of primary sources.

- Language and readability: clarity, coherence, and appropriate
terminology.

- Figures and tables: accuracy, sufficiency, and consistency with the
text.

« Contribution and impact: importance and potential influence on
the field.

« Timeliness and completeness: ensure your review is submitted
within the requested deadline.
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