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Schizophrenia and obsessive–compulsive disorder (OCD) are two 
important neuropsychiatric disorders associated with a chronic course and 
marked functional impairment. Clinical observations and epidemiological 
findings suggest that there may be a partial overlap between these two 
disorders not only at the level of comorbidity but also in terms of the 
underlying neurobiological processes (1). The observation of obsessive–
compulsive symptoms in patients with schizophrenia and psychotic 
features in patients with OCD, as well as the reported comorbidity rates 
exceeding the expected lifetime prevalence, support this view (1).

In schizophrenia, widespread and persistent cognitive impairments in 
attention, working memory, executive functions, and processing speed 
are considered among the core features of the disorder (2). In OCD, 
although cognitive impairment is generally milder, selective difficulties, 
particularly in executive functions, have been reported. It has been 
suggested that impairments in cognitive flexibility, response inhibition, 
set shifting, and error monitoring processes may be associated with 
dysfunction in fronto-striatal circuits (3). In addition, more limited 
but consistent impairments in verbal memory, visuospatial memory, 
and reasoning have been reported (3). These findings suggest that the 
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Introduction: Schizophrenia and obsessive-compulsive disorder (OCD) are two 

chronic psychiatric disorders associated with partially overlapping cognitive 

impairments and neurobiological processes. The aim of this study was to 

comparatively examine neurocognitive performance and the expression levels 

of selected peripheral microRNAs (miR-134, miR-137, miR-150, miR-502, and 

miR-1306) in patients with schizophrenia and OCD relative to healthy controls, 

and to exploratorily assess potential heterogeneity within OCD by considering 

autogenous and reactive subtypes.

Methods: This cross-sectional study included 20 patients with schizophrenia, 20 

patients with OCD, and 20 healthy controls matched for age, sex, and years of 

education. All participants underwent a standardized neurocognitive test battery 

assessing executive functions, attention, processing speed, and verbal memory. 

Plasma miRNA levels were measured from peripheral blood samples using 

quantitative real-time polymerase chain reaction (qRT-PCR). Within the OCD 

group, autogenous and reactive obsession subtypes were additionally analyzed.

Results: Both schizophrenia and OCD groups showed poorer performance 

than healthy controls in measures of attention, processing speed, and executive 

functioning. Verbal memory impairment was more widespread in the schizophrenia 

group, whereas it was more limited in the OCD group. After controlling for 

depression and anxiety levels as covariates, many neurocognitive differences 

remained significant. miR-134 levels were lower in the OCD group, while miR-

502 levels were lower in both the OCD and schizophrenia groups compared with 

healthy controls. Exploratory analyses yielded limited findings suggesting a possible 

association between miR-502 and executive function measures.

Conclusion: The findings suggest a more widespread pattern of neurocognitive 

impairment in schizophrenia, whereas OCD appears to involve a more selective 

cognitive impairment characterized predominantly by executive dysfunction, with 

verbal memory difficulties potentially related to executive processes. Alterations in 

selected miRNA levels may provide exploratory clues regarding shared and distinct 

peripheral molecular processes, while the potential relationship between miR-502 

and executive functioning warrants confirmation in larger and longitudinal studies.

Keywords: microRNAs, neuropsychological tests, obsessive-compulsive disorder, 

schizophrenia

ABSTRACT

Highlights
•	 Neurocognitive impairment was more widespread in 

schizophrenia than OCD.

•	 OCD showed an intermediate cognitive profile between 
controls and schizophrenia.

•	 miR-134 and miR-502 levels differed across the study 
groups.

•	 miR-502 levels may relate to executive function 
measures.

patterns of cognitive impairment observed in schizophrenia and OCD 
may be associated with partially overlapping frontal and cortico-striatal 
network dysfunctions (4). Therefore, the comparative examination of 
neurocognitive performance in patients with schizophrenia and OCD 
may contribute to a better understanding of both shared cognitive 
mechanisms and possible selective cognitive weaknesses specific to OCD.
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The heterogeneous clinical structure of OCD suggests that cognitive and 
biological processes do not exhibit a uniform pattern across all patients. 
In the model proposed by Lee and Kwon, obsessions are divided into 
two subtypes: autogenous and reactive (5). Autogenous obsessions 
are characterized by thoughts emerging without an external trigger 
and involving intense ego-dystonicity, whereas reactive obsessions are 
characterized by thoughts triggered by external stimuli and involving 
realistic threat perception (5). Previous studies have shown that 
these subtypes may partially differ in terms of clinical and cognitive 
characteristics (6,7). However, the biological correlates of this distinction 
have not yet been sufficiently elucidated.

In recent years, molecular studies have shown that complex 
neuropsychiatric disorders such as schizophrenia and OCD may also 
be associated with differences in gene regulatory processes. In this 
context, microRNAs (miRNAs) have become a focus of interest due to 
their regulatory roles in neuronal development, synaptic plasticity, and 
neuroinflammatory processes (8). In schizophrenia, miRNA research has 
particularly shown that molecules such as miR-137 may be associated 
with genetic risk for the disorder (9). In contrast, data regarding miRNA 
profiles in OCD are relatively limited and are mostly based on exploratory 
studies conducted with small samples.

In the present study, five miRNAs previously reported to be associated 
with synaptic plasticity, neurodevelopment, and neuroinflammation were 
examined using an exploratory approach. miR-134 is associated with 
synaptic development and plasticity (10); miR-137 is linked to neuronal 
maturation processes and has been identified as a genetic risk locus for 
schizophrenia (9); miR-150 has been associated with immune response 
and neuroinflammatory processes (11); miR-502 has been identified as one 
of the candidate miRNAs found to be increased in the plasma of patients 
with schizophrenia (12) and has been shown to target the GABRA1 gene, 
which may have an effect on inhibitory neurotransmission (13); miR-1306 
has been associated with neuroprotective and neuroplastic processes (14).

The aim of this study was to comparatively evaluate selected miRNA 
levels and neurocognitive performance in patients with schizophrenia 
and OCD in comparison with healthy controls. In addition, whether 
there are differences between autogenous and reactive obsession 
subtypes in the OCD group in terms of these biological and cognitive 
measures will be explored. Through this approach, it is aimed to provide 
preliminary findings regarding the shared and distinct patterns between 
schizophrenia and OCD by jointly addressing miRNA profiles and 
neurocognitive functions.

METHODS

Study Design and Participants
This study is a cross-sectional and observational study conducted at 
Karadeniz Technical University Faculty of Medicine Psychiatry Outpatient 
Clinic. Participants were selected using a consecutive sampling method 
from patients followed in our outpatient clinic between January 2017 
and December 2018. All participants were evaluated using the Structured 
Clinical Interview for DSM-5 Clinical Version (SCID-5-CV), a structured 
clinical interview based on DSM-5 diagnostic criteria.

The study included 20 patients with schizophrenia, 20 patients with OCD, 
and 20 healthy controls similar in terms of age, sex, and educational level. 
Healthy controls were selected from university staff and volunteers from 
the surrounding community, and the absence of any psychiatric disorder 
was confirmed using the SCID-5-CV.

Individuals aged between 18 and 65 years who provided written 
informed consent and whose diagnosis of schizophrenia or OCD was 
confirmed using the SCID-5-CV were included in the study. Individuals 

with an additional psychiatric diagnosis other than schizophrenia or 
OCD, those presenting both autogenous and reactive obsession types in 
the OCD group, those with a history of dementia, central nervous system 
disease, or head trauma associated with loss of consciousness, those with 
intellectual disability according to clinical evaluation and developmental 
history, and those with a lifetime history of alcohol or substance use 
disorder were excluded from the study.

All patient groups had been clinically stable under the same medication 
regimen for at least 8 weeks prior to assessment. Clinical stability was 
defined as the absence of a significant increase in symptoms during follow-
up assessments using the Positive and Negative Syndrome Scale (PANSS) 
in patients with schizophrenia and the Yale-Brown Obsessive-Compulsive 
Scale (Y-BOCS) in patients with OCD. In the control group, psychotropic 
medication use and the presence of a first-degree relative with a history of 
psychotic disorder or OCD were accepted as exclusion criteria.

Clinical Assessment Instruments
Depression and anxiety levels were assessed using the Beck Depression 
Inventory (BDI) (15,16) and the Beck Anxiety Inventory (BAI) (17,18), 
respectively.

The type and severity of OCD symptoms were evaluated using the Yale-
Brown Obsessive-Compulsive Scale (Y-BOCS) (19,20).

In patients with OCD, autogenous and reactive obsession subtypes were 
classified based on the model proposed by Lee and Kwon (5). Based on the 
Y-BOCS symptom checklist, aggressive, religious, and sexual obsessions 
were included in the autogenous subtype, whereas contamination, 
doubt, symmetry, somatic, and hoarding obsessions were included in the 
reactive subtype. According to this classification, 9 patients were included 
in the autogenous OCD group and 11 patients in the reactive OCD group.

Neurocognitive Assessment
All neurocognitive tests were administered by the same researcher in a 
quiet environment using a standard test order.

Executive functions and conceptual flexibility were assessed using the 
Wisconsin Card Sorting Test (WCST) (21,22).

Selective attention and response inhibition were evaluated using the 
interference condition of the Stroop Test (Stroop V); only the reaction 
times of correct responses were taken into account in the analyses (23,24).

Attention, psychomotor speed, and cognitive flexibility were measured 
using the Trail Making Test (TMT-A and TMT-B) (25,26).

Verbal learning and memory processes were assessed using the Rey 
Auditory Verbal Learning Test (RAVLT) (27,28).

miRNA Expression Analysis
Peripheral venous blood samples (3 mL) were collected into EDTA-
containing tubes and processed on the same day. Plasma samples were 
stored at -80°C until analysis. All samples were processed under the same 
laboratory conditions and evaluated in comparable analysis sessions. 
Total miRNA isolation was performed using the Qiagen miRNeasy Serum/
Plasma Kit in accordance with the manufacturer’s instructions.

miRNA expression levels were measured using quantitative real-time 
polymerase chain reaction (qRT-PCR) on the Rotor-Gene Q real-time PCR 
system using Qiagen miScript Primer Assays and miScript® SYBR® Green 
PCR Kit Master Mix. In order to control RNA isolation and amplification 
efficiency, synthetic Caenorhabditis elegans miRNA (cel-miR-39) was 
added as an exogenous spike-in control and used in the normalization of 
miRNA expression levels.

Raw Ct values were obtained through the Qiagen GeneGlobe Data 
Analysis Center portal. Relative miRNA expression levels were calculated 
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based on normalized Ct values and exported for subsequent statistical 
analyses. Normalized miRNA expression values were used in subsequent 
statistical analyses.

Ethical Approval
The study was approved by the Karadeniz Technical University 
Faculty of Medicine Scientific Research Ethics Committee (Decision 
No: 24237859/178). All participants were informed verbally and in 
writing about the study, and written informed consent was obtained in 
accordance with the principles of the Declaration of Helsinki.

Statistical Analysis
The distribution of continuous variables was evaluated using skewness 
and kurtosis coefficients; values within the range of ±2.5 were accepted 
as indicators of normal distribution. Missing data in BDI and BAI scores 
were handled using the Expectation-Maximization (EM) algorithm.

For between-group comparisons, one-way analysis of variance (ANOVA) 
was applied for normally distributed variables. Welch ANOVA was 
used when the assumption of homogeneity of variances was violated. 
Correction for multiple comparisons was applied in post hoc pairwise 
comparisons. Duncan’s test was used in parametric analyses in which 
homogeneity of variance was met, whereas Tamhane’s T2 test was 
used when homogeneity was not met. Variables not showing normal 
distribution were compared using the Kruskal-Wallis H test; when 
significance was detected, Bonferroni-corrected Dunn post hoc analyses 
were applied. In order to evaluate the potential confounding effect of 
depressive and anxiety symptoms, BDI and BAI scores were included in the 
model as covariates, and group differences in neurocognitive test scores 
were examined using Quade’s ANCOVA, a non-parametric covariance 
analysis approach, since the assumption of normal distribution was not 
met. Bonferroni-corrected post hoc analyses were applied to control for 
the effect of multiple testing in pairwise group comparisons.

Categorical variables were compared using Fisher’s exact test due to 
low expected cell frequencies. Pairwise comparisons between two 

independent groups were performed using the independent samples t 
test for normally distributed variables and the Mann-Whitney U test for 
non-normally distributed variables.

Relationships between miRNA expression levels and neuropsychological 
test scores were examined using Spearman’s rank correlation coefficient 
depending on distribution characteristics. For variables in which 
significant correlations were detected, exploratory linear regression 
analyses were performed to evaluate the contribution of miRNA levels 
to cognitive performance measures. These regression analyses were not 
intended for confirmatory modeling and were considered hypothesis-
generating due to the small sample size.

All statistical tests were conducted as two-tailed, and the statistical 
significance level was set at p <0.05. Statistical analyses were performed 
using IBM Statistical Package for Social Sciences (SPSS) program version 
26 (IBM Corp., Armonk, NY, USA).

RESULTS

Sociodemographic and Clinical Characteristics
The groups did not show significant differences in terms of age, sex, 
marital status, duration of education, educational level, or income 
status (all p >0.05) (Table 1). When clinical variables were examined, the 
duration of illness was found to be longer in the OCD group compared 
with the schizophrenia group (p=0.006), whereas the age at illness onset 
was found to be lower (p=0.001) (Table 1). Beck Depression Inventory 
(BDI) scores were found to be significantly higher in the OCD group 
compared with the control group (p=0.002); however, the scores of the 
schizophrenia group did not differ statistically from those of the OCD and 
control groups. No significant difference was found between the groups 
in terms of BAI scores (p=0.073).

Neurocognitive Test Results
TMT-A and TMT-B durations were found to be significantly longer in the 
OCD and schizophrenia groups compared with the control group (p=0.004 
and p=0.015, respectively) (Table 2). A significant difference was found 

Table 1. Sociodemographic and clinical characteristics of the study groups

 Control (n=20)  OCD (n=20) SCH (n=20) p Effect size

Age 22 (18–41) 22 (18–40) 23.5 (19–42) 0.335h 0.003e

Sex

Female 11 (55) 11 (55) 11 (55)
1.000x 0.000v

Male 9 (45) 9 (45) 9 (45)

Marital status

Single 16 (80) 18 (90) 18 (90)
0.713x 0.139v

Married 4 (20) 2 (10) 2 (10)

Years of education 12 (5–17) 12 (5–18) 12 (5–16) 0.999h 0.000e

Education level

Primary education 5 (25) 5 (25) 5 (25)

1.000x 0.042vHigh school 11 (55) 11 (55) 10 (50)

Bachelor’s degree 4 (20) 4 (20) 5 (25)

Monthly income

Below minimum wage 14 (70) 18 (90) 17 (85)
0.344x 0.220v

Above minimum wage 6 (30) 2 (10) 3 (15)

Duration of illness (years) - 8.5 (2–27) 3 (1–20) 0.006m 0.761d

Age at illness onset - 15.25±5.66 20.3±2.68 0.001 t 1.140 d

BDI 5 (2–11.22)a 18 (2–30)b 10.61 (2–21)ab 0.002h

BAI 4.37 (2–9.13) 12 (0–36) 9 (1–22) 0.073h

h: Kruskal-Wallis H test; x: Fisher’s exact test; t: independent samples t test; m: Mann-Whitney U test; e: eta squared; d: Cohen’s d value; v: Cramer’s V coefficient; data are presented 
as median (min–max) or mean ± SD; OCD: obsessive-compulsive disorder; SCH: schizophrenia; BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory.
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between the groups in terms of Stroop Test Part V durations (p=0.008); the 
longest durations were observed in the schizophrenia group, whereas the 
shortest durations were observed in the control group.

Rey Auditory Verbal Learning Test (RAVLT) learning (A1–5), short-term 
recall (A6), and delayed recall (A7) scores were found to be lowest in the 
schizophrenia group and highest in the control group (all p <0.05) (Table 2).

Significant differences were observed between the groups in WCST 
parameters. The total number of correct responses was highest in the 
control group and lowest in the schizophrenia group, whereas the total 
number of errors was lowest in the control group and highest in the 
schizophrenia group (p <0.001). Perseverative responses and error counts 
showed an increasing pattern across groups (all p <0.05). Conceptual level 
response count and the number of completed categories were found to 

Table 2. Comparison of miRNA levels and neuropsychological test scores between groups

 Control (n=20) OCD (n=20) SCH (n=20) p η²
miR-134 30.71 (21.83–33.64)a 27.68 (17.25–32.21)b 27.44 (25.27–34.89)ab 0.004h 0.163
miR-137 36.15 (20.09–38.93) 36.01 (23.34–39.89) 35.01 (27.7–39.75) 0.281h 0.009
miR-150 32.19 (22.45–38.75) 27.53 (20.24–31.7) 27.97 (19.06–33.02) 0.073h 0.057
miR-502 24.74±1.67a 22.59±2.44b 21.85±1.98b <0.001f 0.273
miR-1306 28.14±0.88 28.04±2.08 29.18±1.85 0.083w 0.090
TMT-A (sec) 20 (13–80)a 31 (14–71)b 41.5 (24–112)b 0.004h 0.159
TMT-B (sec) 48 (30–150)a 74.5 (38–245)b 91.5 (56–205)b 0.015h 0.112
TMT B-A (sec) 26 (16–70) 43 (18–174) 57 (24–105) 0.062h 0.062
Stroop V (sec) 17 (11–33)a 23 (15–43)b 37 (19–67)c 0.008h 0.136
RAVLT A1 10 (5–11) 8 (4–11) 5 (3–10) 0.067h 0.060
RAVLT A1–5 64.5 (44–68)a 57.5 (39–69)b 31.5 (14–56)c 0.007h 0.806
RAVLT B1 7 (4–13) 7 (3–13) 4 (2–5) 0.388h 0.140
RAVLT A6 14 (8–15)a 12 (7–15)b 6 (2–11)c 0.026h 0.093
RAVLT A7 14 (9–15)a 11 (8–14)b 5.5 (2–10)c 0.005h 0.153
RAVLT recognition list 15 (11–15) 14.5 (10–15) 11.5 (6–15) 0.087h 0.051
WCST total correct responses 54.25±2.15a 47±5.27b 43±5.52 c <0.001f 0.521
WCST total errors 9.75±2.15a 17±5.27b 21±5.52 c <0.001f 0.521
WCST perseverative responses 5 (3–9)a 8.5 (3–14)b 11 (3–18)c 0.005h 0.150
WCST perseverative errors 5.05±1.43a 8.05±2.68b 9.55±3.53 c <0.001w 0.338
WCST non-perseverative errors 4.5 (3–9)a 9 (3–16)b 11.5 (4–22)c 0.001h 0.231
WCST conceptual level responses 52.3±3.63a 43.8±7.49b 37.45±8.48 c <0.001w 0.453
WCST completed categories 4 (2–5)a 3 (2–5)b 2 (0–3)c 0.018h 0.105
WCST trials to complete first category 11 (11–21)a 12.5 (11–32)b 25 (10–65)c 0.004h 0.158
WCST failure to maintain set 0 (0–3) 0 (0–3) 1 (0–4) 0.095h 0.047
WCST learning-to-learn score 0 (-4.37–3.32)a -0.47 (-16.73–13.64)b -6.19 (-24.64 - -3.18)c 0.006h 0.147
f: One-way ANOVA; w: Welch ANOVA; h: Kruskal-Wallis H test; η²: effect size; a-b: there is no statistically significant difference between groups sharing the same letter; data are 
presented as median (min–max) or mean ± SD; miRNA: microRNA; TMT: Trail Making Test; RAVLT: Rey Auditory Verbal Learning Test; WCST: Wisconsin Card Sorting Test.

Table 2.1. Comparison of neuropsychological test scores between groups after controlling for BDI and BAI scores as covariates

 Control (n=20) OCD (n=20) SCH (n=20) F p η²
TMT-A (sec) 20 (13–80) a 31 (14–71) b 41.5 (24–112) b 20.134 <0.001 0.423
TMT-B (sec) 48 (30–150) a 74.5 (38–245) b 91.5 (56–205) b 19.247 <0.001 0.412
TMT B-A (sec) 26 (16–70) a 43 (18–174) b 57 (24–105) b 14.144 <0.001 0.340
Stroop V (sec) 17 (11–33) a 23 (15–43) b 37 (19–67) c 25.463 <0.001 0.481
RAVLT A1 10 (5–11) a 8 (4–11) a 5 (3–10) b 16.489 <0.001 0.375
RAVLT A1–5 64.5 (44–68) a 57.5 (39–69) b 31.5 (14–56) c 45.259 <0.001 0.622
RAVLT B1 7 (4–13) a 7 (3–13) a 4 (2–5) b 26.106 <0.001 0.514
RAVLT A6 14 (8–15) a 12 (7–15) b 6 (2–11) c 48.091 <0.001 0.636
RAVLT A7 14 (9–15) a 11 (8–14) b 5.5 (2–10) c 59.845 <0.001 0.685
RAVLT Recognition List 15 (11–15) a 14.5 (10–15) b 11.5 (6–15) c 20.750 <0.001 0.430
WCST Total Correct Responses 54.5 (50–58) a 47 (36–58) b 43.5 (28–53) b 32.443 <0.001 0.541
WCST Total Errors 9.5 (6–14) a 17 (6–28) b 20.5 (11–36) b 32.443 <0.001 0.541
WCST Perseverative Responses 5 (3–9) a 8.5 (3–14) ab 11 (3–18) b 9.470 <0.001 0.256
WCST Perseverative Errors 5 (3–8) a 8.5 (3–12) ab 11 (3–14) b 12.437 <0.001 0.311
WCST Non-Perseverative Errors 4.5 (3–9) a 9 (3–16) b 11.5 (4–22) b 27.775 <0.001 0.502
WCST Conceptual Level Responses 52.5 (44–58) a 44 (24–58) b 38 (16–53) b 28.726 <0.001 0.511
WCST Completed Categories 4 (2–5) a 3 (2–5) b 2 (0–3) c 30.913 <0.001 0.529
WCST Trials to Complete First Category 11 (11–21) a 12.5 (11–32) b 25 (10–65) b 18.763 <0.001 0.406
WCST Failure to Maintain Set 0 (0–3) a 0 (0–3) a 1 (0–4) b 7.190 0.002 0.207
WCST Learning-to-Learn Score 0 (-4.37–3.32) a -0.47 (-16.73–13.64) a -6.19 (-24.64 - -3.18) b 13.591 <0.001 0.393
F: Covariance analysis (ANCOVA) test statistic; η²: Effect size; a–b: There is no statistically significant difference between groups sharing the same letter. Data are presented as 
median (min–max) or mean ± SD; TMT: Trail Making Test; RAVLT: Rey Auditory Verbal Learning Test; WCST: Wisconsin Card Sorting Test.
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be lowest in the schizophrenia group and highest in the control group, 
whereas the OCD group exhibited an intermediate level of performance 
in most parameters (p <0.05). The learning-to-learn score was markedly 
lower in the schizophrenia group (p=0.006) (Table 2).

When BDI and BAI scores were controlled as covariates in order to 
exclude the potential confounding effects of depression and anxiety 
scores, changes were observed in the neuropsychological test profiles of 
the groups (Table 2.1).

Following covariance analysis, between-group differences emerged 
in TMT B–A difference duration and RAVLT A1, B1, and Recognition 
scores, for which no differences had initially been detected. In TMT 
B–A, the OCD and schizophrenia groups showed lower performance 
than controls, whereas the schizophrenia group exhibited a more 
unfavorable pattern particularly in RAVLT A1, B1, and Recognition 
performance (all p <0.001).

In WCST parameters, in many core variables such as WCST Total Correct 
Responses, Total Errors, Non-Perseverative Errors, and Conceptual Level 
Responses, in which all three groups initially differed from one another 
in a graded manner, the performance difference between the OCD and 

schizophrenia groups disappeared after adjustment for depression and 
anxiety (all p <0.001). Both clinical groups became statistically similar to 
each other and exhibited significantly lower performance only compared 
with healthy controls (Table 2.1).

miRNA Levels
Significant differences were found between the groups in terms of miR-
134 and miR-502 levels (Table 2). miR-134 levels were found to be lower 
in the OCD group compared with the control group (p=0.004). miR-502 
levels, on the other hand, were higher in the control group compared 
with both the OCD and schizophrenia groups (p <0.001).

In contrast, no significant differences were found between the groups in 
terms of miR-137, miR-150, and miR-1306 levels (all p >0.05) (Table 2).

Exploratory Correlation Analyses
In the OCD group, miR-502 levels showed a positive correlation with 
Stroop Test Part V duration (r=0.490, p=0.028) and a negative correlation 
with the number of completed WCST categories (r=−0.473, p=0.035). In 
addition, miR-1306 levels showed a positive correlation with the WCST 
failure to maintain set score (r=0.491, p=0.028). No significant relationship 
was found between the other miRNAs and neurocognitive tests (Table 3). 

Table 3. Relationships between miRNA levels and neuropsychological test scores in patients with OCD

  miR-134 miR-137 miR-150 miR-502 miR-1306

TMT-A (sec)
r 0.242 -0.150 0.255 0.311 0.230
p 0.304 0.529 0.277 0.182 0.329

TMT-B (sec)
r 0.192 -0.090 0.068 0.139 -0.045
p 0.417 0.707 0.777 0.558 0.850

TMT B-A (sec)
r 0.079 -0.052 0.025 0.046 -0.172
p 0.740 0.828 0.917 0.848 0.469

Stroop V (sec)
r -0.011 -0.208 -0.001 0.490 -0.029
p 0.965 0.380 0.997 0.028 0.903

RAVLT A1 
r -0.435 -0.148 -0.212 -0.418 -0.273
p 0.055 0.534 0.370 0.067 0.244

RAVLT A1–5 
r -0.252 -0.322 -0.065 -0.242 -0.217
p 0.283 0.166 0.784 0.303 0.358

RAVLT B1 
r -0.315 -0.361 -0.420 -0.272 -0.335
p 0.176 0.118 0.065 0.245 0.148

RAVLT A6 
r -0.282 -0.143 -0.033 -0.358 -0.130
p 0.228 0.547 0.889 0.122 0.584

RAVLT A7 
r -0.159 -0.074 0.038 -0.297 -0.110
p 0.502 0.756 0.873 0.203 0.646

RAVLT recognition list
r -0.170 0.002 0.022 0.066 -0.134
p 0.473 0.992 0.927 0.781 0.574

WCST total correct responses
r -0.217 0.003 0.076 -0.281 0.149
p 0.357 0.990 0.749 0.231 0.529

WCST total errors
r 0.217 -0.003 -0.076 0.281 -0.149
p 0.357 0.990 0.749 0.231 0.529

WCST perseverative responses
r 0.426 -0.159 0.108 0.180 -0.009
p 0.061 0.503 0.652 0.449 0.968

WCST perseverative errors
r 0.393 -0.151 0.120 0.163 -0.007
p 0.086 0.526 0.616 0.491 0.976

WCST non-perseverative errors
r 0.057 -0.035 -0.149 0.418 -0.136
p 0.812 0.884 0.530 0.067 0.567

WCST conceptual level responses
r -0.144 0.017 -0.005 -0.305 0.159
p 0.544 0.942 0.982 0.192 0.504

WCST completed categories
r -0.293 0.047 -0.248 -0.473 -0.019
p 0.209 0.845 0.292 0.035 0.938

WCST trials to complete first category
r 0.188 0.001 0.074 0.138 -0.080
p 0.428 0.997 0.756 0.562 0.737

WCST failure to maintain set
r 0.345 0.009 0.073 0.333 0.491
p 0.136 0.971 0.759 0.151 0.028

WCST learning-to-learn score
r -0.006 -0.164 0.084 -0.270 -0.051
p 0.981 0.515 0.741 0.279 0.842

r: Spearman’s rho correlation coefficient.
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In order to visualize the findings, correlation patterns were presented in 
the form of heat maps (Figure 1).

In the schizophrenia group, miR-502 levels showed positive correlations 
with TMT-A (r=0.484, p=0.031), TMT-B (r=0.524, p=0.018), and Stroop 

Table 4. Relationships between miRNA levels and neuropsychological test scores in patients with schizophrenia
  miR-134 miR-137 miR-150 miR-502 miR-1306

TMT-A (sec)
r 0.285 -0.148 0.296 0.484 0.307
p 0.224 0.533 0.205 0.031 0.188

TMT-B (sec)
r 0.235 -0.059 0.361 0.524 0.354
p 0.319 0.806 0.118 0.018 0.126

TMT B-A (sec)
r 0.152 0.009 0.147 0.372 0.272
p 0.523 0.970 0.535 0.106 0.247

Stroop V (sec)
r 0.168 -0.002 0.534 0.522 0.181
p 0.479 0.992 0.015 0.018 0.446

RAVLT A1 
r 0.297 0.299 -0.089 -0.074 -0.096
p 0.204 0.200 0.708 0.755 0.688

RAVLT A1–5 
r 0.166 0.318 -0.138 -0.072 -0.140
p 0.483 0.171 0.562 0.764 0.556

RAVLT B1 
r -0.063 0.575 -0.164 -0.013 -0.292
p 0.792 0.008 0.489 0.957 0.211

RAVLT A6 
r -0.060 0.266 -0.203 -0.303 -0.208
p 0.802 0.257 0.391 0.193 0.378

RAVLT A7 
r 0.040 0.310 -0.123 -0.219 -0.370
p 0.866 0.183 0.605 0.352 0.108

RAVLT recognition list
r 0.011 0.365 -0.249 -0.341 -0.117
p 0.965 0.113 0.289 0.141 0.624

WCST total correct responses
r -0.054 0.153 0.282 0.004 -0.203
p 0.820 0.519 0.229 0.986 0.391

WCST total errors
r 0.054 -0.153 -0.282 -0.004 0.203
p 0.820 0.519 0.229 0.986 0.391

WCST perseverative responses
r 0.002 -0.339 -0.584 -0.371 -0.056
p 0.992 0.143 0.007 0.107 0.815

WCST perseverative errors
r 0.037 -0.375 -0.578 -0.335 0.004
p 0.876 0.103 0.008 0.149 0.987

WCST non-perseverative errors
r -0.004 0.215 0.029 0.308 0.335
p 0.987 0.362 0.904 0.187 0.149

WCST conceptual level responses
r -0.128 0.080 0.333 -0.114 -0.304
p 0.590 0.738 0.152 0.632 0.193

WCST completed categories
r 0.285 0.240 -0.021 0.162 -0.119
p 0.223 0.308 0.931 0.496 0.619

WCST trials to complete first category
r -0.093 -0.234 0.248 0.038 -0.005
p 0.697 0.320 0.292 0.872 0.982

WCST failure to maintain set
r -0.196 -0.101 0.292 -0.089 -0.196
p 0.407 0.672 0.212 0.707 0.408

WCST learning-to-learn score
r -0.224 -0.139 0.152 -0.721 0.176
p 0.533 0.701 0.676 0.019 0.627

r: Spearman’s rho correlation coefficient.

Figure 1. Heat map 
showing the relationships 
between miRNA levels and 
TMT, Stroop, RAVLT, and 
WCST Scores in patients 
with OCD (r: Spearman’s 
rho correlation coefficient; 
x: p <0.05).
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Test Part V duration, and a negative correlation with the WCST learning-
to-learn score (r=−0.721, p=0.019). miR-150 levels showed a positive 
correlation with Stroop Test Part V duration and negative correlations 
with WCST perseverative responses and perseverative error counts. miR-
137 levels were positively associated with the RAVLT B1 score. Other 
relationships were not found to be significant (Table 4). Findings are 
presented in Figure 2.

Exploratory Linear Regression Analyses
In the OCD group, while the predictive regression model (Model 1) 
established for Stroop Test Part V duration, for which a significant 
relationship was detected in correlation analysis, was not statistically 
significant (p=0.112); only the model in which miR-502 predicted the 
number of completed WCST categories was found to be significant (F 
(1,18)=5.547, p=0.030; adjusted R²=0.193) (Table 5).

In the schizophrenia group, in the exploratory model including miR-
150 and miR-502, both of which showed significant relationships in 
correlation analyses, a significant model associated with Stroop Test Part 
V duration was obtained (F (2,17)=6.275, p=0.009; adjusted R²=0.357). 
Similarly, the model including miR-137 for the RAVLT B1 score and the 

model including miR-502 for the WCST learning-to-learn score were also 
found to be significant at the exploratory level (Table 6).

Exploratory Subgroup Analyses
No significant differences were found between the autogenous 
OCD, reactive OCD, schizophrenia, and control groups in terms of 
sociodemographic variables (all p>0.05). In neurocognitive tests, significant 
differences were found between the groups, particularly in terms of TMT 
and Stroop Test Part V durations (all p<0.001); the most prominent executive 
function impairment was observed in the schizophrenia group (Table 7).

When BDI and BAI scores were controlled as covariates, significant 
differences in most neurocognitive test performances were observed 
to persist between the autogenous OCD, reactive OCD, schizophrenia, 
and control groups (all p ≤0.001) (Table 7.1). However, in terms of the 
autogenous and reactive OCD groups, the cognitive dissociations 
observed particularly in executive function and verbal memory domains 
were found to be substantially reduced; the groups exhibited similar 
performance patterns in many neuropsychological measures (Table 7.1).

In terms of miRNA levels, significant differences were found between 
the groups for miR-134, miR-502, and miR-1306 (Table 7). miR-134 

Table 5. Linear regression analyses examining the effects of miRNA levels on neuropsychological performance in OCD

β0 (%95 CI) SE β1 Test Statistic p r1 r2 VIF
Model 1: Stroop V

Constant -0.161 (-31.674–31.352) 14.999 -0.011 0.992

miR-502 1.103 (-0.285–2.491) 0.660 0.366 1.670 0.112 0.366 0.366 1.000

Model 2: WCST completed categories

Constant 7.551 (3.783–11.32) 1.794 4.210 0.001
miR-502 -0.186 (-0.352 - -0.02) 0.079 -0.485 -2.355 0.030 -0.485 -0.485 1.000

Model 3: WCST failure to maintain set score

Constant -2.704 (-7.993–2.585) 2.517 -1.074 0.297

miR-1306 0.116 (-0.072–0.304) 0.090 0.292 1.296 0.211 0.292 0.292 1.000

Model 1: F=2.789; p=0.112; Adjusted R²=0.086; DW=2.569
Model 2: F=5.547; p=0.030; Adjusted R²=0.193; DW=2.076
Model 3: F=1.679; p=0.211; Adjusted R²=0.035; DW=2.136
SE: standard error; β

0
: unstandardized coefficient; β

1
: standardized coefficient; r

1
: zero-order correlation coefficient; r

2
: partial correlation coefficient; CI: confidence interval; VIF: 

variance inflation factor; DW: Durbin-Watson statistic.

Figure 2. Heat map 
showing the relationships 
between miRNA levels and 
TMT, Stroop, RAVLT, and 
WCST scores in patients 
with schizophrenia (r: 
Spearman’s rho correlation 
coefficient; x: p <0.05).
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Table 6. Linear regression analyses examining the effects of miRNA levels on neuropsychological performance in patients with schizophrenia

 β0 (%95 CI) SE β1 Test statistic p r1 r2 VIF
Model 1: TMT-A

Constant -83.294 (-229.718–63.13) 69.695 -1.195 0.248
miR-502 6.236 (-0.44–12.912) 3.178 0.420 1.962 0.065 0.420 0.420 1.000

Model 2: TMT-B
Constant -90.537 (-301.025–119.951) 100.189 -0.904 0.378
miR-502 9.232 (-0.366–18.829) 4.568 0.430 2.021 0.058 0.430 0.430 1.000

Model 3: Stroop V
Constant -82.935 (-155.571 - -10.299) 34.428 -2.409 0.028
miR-150 1.961 (0.146–3.777) 0.861 0.424 2.279 0.036 0.489 0.484 1.022
miR-502 3.041 (0.305–5.777) 1.297 0.436 2.345 0.031 0.499 0.494 1.022

Model 4: RAVLT B1 
Constant -2.305 (-7.125–2.515) 2.294 -1.005 0.328
miR-137 0.177 (0.039–0.314) 0.066 0.536 2.692 0.015 0.536 0.536 1.000

Model 5: WCST Perseverative Responses
Constant 27.741 (8.543–46.94) 9.138 3.036 0.007
miR-150 -0.621 (-1.304–0.063) 0.325 -0.410 -1.908 0.072 -0.410 -0.410 1.000

Model 6: WCST Perseverative Errors
Constant 23.067 (8.028–38.105) 7.158 3.222 0.005
miR-150 -0.484 (-1.019–0.052) 0.255 -0.408 -1.898 0.074 -0.408 -0.408 1.000

Model 7: WCST Learning-to-Learn Score
Constant 36.296 (-4.621–77.213) 17.744 2.046 0.075
miR-502 -2.053 (-3.905 - -0.2) 0.803 -0.670 -2.555 0.034 -0.670 -0.670 1.000

Model 1: F=3.851; p=0.072; Adjusted R²=0.065; DW=1.103
Model 2: F=4.084; p=0.058; Adjusted R²=0.140; DW=1.221
Model 3: F=6.275; p=0.009; Adjusted R²=0.357; DW=1.701
Model 4: F=7.247; p=0.015; Adjusted R²=0.247; DW=2.385
Model 5: F=3.640; p=0.072; Adjusted R²=0.122; DW=1.285
Model 6: F=3.604; p=0.074; Adjusted R²=0.121; DW=1.242
Model 7: F=6.528; p=0.034; Adjusted R²=0.380; DW=1.474
SE: standard error; β0: unstandardized coefficient; β

1
: standardized coefficient; r

1
: zero-order correlation coefficient; r

2
: partial correlation coefficient; CI: confidence interval; VIF: 

variance inflation factor; DW: Durbin-Watson statistic.

Table 7. Comparison of miRNA levels and neuropsychological test scores among control, autogenous OCD, reactive OCD, and 
schizophrenia groups

 Control (n=20) Autogenous OCD (n=9) Reactive OCD (n=11) SCH (n=20) p η2

miR-134 30.71 (21.83–33.64)a 28.01 (17.25–32.21)b 27.66 (23.49–32.12)ab 27.44 (25.27–34.89)ab 0.010h 0.149

miR-137 36.15 (20.09–38.93) 37.01 (32.41–39.89) 35.47 (23.34–39.28) 35.01 (27.7–39.75) 0.178h 0.034

miR-150 32.19 (22.45–38.75) 26.48 (20.24–31.7) 28.42 (26.07–31.28) 27.97 (19.06–33.02) 0.069h 0.073

miR-502 24.74±1.67a 23.05±2.69b 22.21±2.27 c 21.85±1.98 c <0.001f 0.283

miR-1306 28.14±0.88ab 29.08±2.0ab 27.18±1.78a 29.18±1.85b 0.037w 0.191

TMT-A (sec) 20 (13–80)a 32 (19–46)ab 30 (14–71)ab 41.5 (24–112)b <0.001h 0.394

TMT-B (sec) 48 (30–150)a 83 (44–149)ab 59 (38–245)ab 91.5 (56–205)b <0.001h 0.357

TMT B-A (sec) 26 (16–70)a 46 (25–103)ab 34 (18–174)ab 57 (24–105)b <0.001h 0.272

Stroop V (sec) 17 (11–33)a 24 (15–31)ab 22 (18–43)ab 37 (19–67)b <0.001h 0.443

RAVLT A1 10 (5–11)a 9 (5–10)ab 7 (4–11)ab 5 (3–10)b <0.001h 0.347

RAVLT A1–5 64.5 (44–68)a 56 (44–63)a 58 (39–69)a 31.5 (14–56)b <0.001h 0.608

RAVLT B1 7 (4–13)a 7 (4–9)a 7 (3–13)a 4 (2–5)b <0.001h 0.469

RAVLT A6 14 (8–15)a 12 (9–15)a 12 (7–15)a 6 (2–11)b <0.001h 0.619

RAVLT A7 14 (9–15)a 12 (8–14)a 11 (8–14)a 5.5 (2–10)b <0.001h 0.664

RAVLT recognition list 15 (11–15)a 15 (11–15)a 14 (10–15)ab 11.5 (6–15)b <0.001h 0.394

WCST total correct responses 54.25±2.15a 48.11±5.3b 46.09±5.32 c 43±5.52c <0.001f 0.529

WCST total errors 9.75±2.15a 15.89±5.3b 17.91±5.32bc 21±5.52c <0.001f 0.529

WCST perseverative responses 5 (3–9)a 8 (3–13)b 9 (4–14)ab 11 (3–18)b <0.001h 0.237

WCST perseverative errors 5.05±1.43a 7.67±2.35b 8.36±3.01b 9.55±3.53b <0.001w 0.341

WCST non-perseverative errors 4.5 (3–9)a 7 (3–14)ab 9 (4–16) b 11.5 (4–22)b <0.001h 0.451

WCST conceptual level responses 52.3±3.63a 45.11±6.09b 42.73±8.62bc 37.45±8.48c <0.001f 0.458

WCST completed categories 4 (2–5)a 3 (2–5)ab 4 (2–5) a 2 (0–3)b <0.001h 0.506

WCST trials to complete first category 11 (11–21)a 11 (11–19)a 15 (11–32)ab 25 (10–65)b <0.001h 0.343

WCST failure to maintain set 0 (0–3)a 1 (0–2)ab 0 (0–3)a 1 (0–4)b 0.002h 0.170

WCST learning-to-learn score 0 (-4.37–3.32)ab -3.79 (-16.73–4.04) ac 3.33 (-2.38–13.64)b -6.19 (-24.64 - -3.18)c <0.001h 0.233
f: One-way ANOVA; w: Welch ANOVA; h: Kruskal-Wallis H test; η²: effect size; a-b-c: there is no statistically significant difference between groups sharing the same letter; data are 
presented as median (min-max) or mean ± SD; miRNA: microRNA; TMT: Trail Making Test; RAVLT: Rey Auditory Verbal Learning Test; WCST: Wisconsin Card Sorting Test.
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levels were found to be higher in the control group compared with the 
autogenous OCD group. miR-502 levels were highest in the control 
group and lower in the reactive OCD and schizophrenia groups, showing 
a gradual decrease. miR-1306 levels were found to be highest in the 
schizophrenia group. No significant differences were found in terms of 
miR-137 and miR-150 levels.

DISCUSSION
The present study aimed to investigate how cognitive performance 
and the expression levels of selected microRNAs (miR-134, miR-137, 
miR-150, miR-502, and miR-1306) differ between groups in OCD and 
schizophrenia; additionally, it aimed to exploratorily evaluate whether 
there is heterogeneity in cognitive and miRNA levels in the autogenous 
and reactive subtypes of OCD.

In our sample, the finding of an earlier age at onset and longer duration 
of illness in OCD is consistent with the tendency of OCD to frequently 
begin in adolescence–early adulthood and follow a chronic course, 
whereas schizophrenia may begin in later adolescence/early adulthood 
and show a relative plateau tendency over time (1).

Neuropsychological Test Performance
The covariance analysis conducted to evaluate the potential 
confounding effect of depressive and anxiety symptoms suggests that 
the neurocognitive differences observed in schizophrenia and OCD may 
not be explained solely by mood symptoms. In the literature, it has been 
suggested that executive function and memory impairments in patients 
with OCD may be secondary to accompanying depressive symptoms 
and that cognitive differences may decrease when these variables are 
controlled (29,30). However, in our study, when BDI and BAI scores were 
controlled as covariates, it was observed that group differences persisted 
in some cognitive domains, whereas they became more apparent in 
others. In particular, the emergence of significant group differences 
following covariance analysis in TMT B–A difference duration and RAVLT 

immediate registration (A1, B1) and recognition performance, which had 
not shown significant differences in the initial analyses, is noteworthy. 
In contrast, the reduction in differentiation between the OCD and 
schizophrenia groups in certain executive function parameters suggests 
that depressive and anxiety symptoms may contribute dimensionally to 
specific cognitive domains. When these findings are evaluated together, 
it is considered that the observed neurocognitive patterns may not be 
explained solely by accompanying mood symptoms; however, they 
should also not be interpreted as processes entirely independent of these 
symptoms. Contemporary approaches also emphasize that cognitive 
impairments observed in psychopathologies can be addressed as a 
transdiagnostic dimension or “C factor” (cognitive dysfunction), which 
may show commonality across diagnoses (31).

The changes observed in WCST findings evaluating executive functions 
suggest that there may be both overlapping and differentiating cognitive 
patterns between schizophrenia and OCD. Following adjustment for 
depression and anxiety, the difference between the OCD and schizophrenia 
groups disappeared in some core parameters such as WCST Total Correct 
Responses, Total Errors, Non-Perseverative Errors, and Conceptual Level 
Responses, which initially showed a graded pattern of control, OCD, and 
schizophrenia in the initial analyses; both clinical groups demonstrated 
similar levels of performance and differed from healthy controls. This 
situation suggests that there may be greater commonality than expected 
between the two clinical groups, particularly in concept formation, 
cognitive flexibility, and executive control processes (32,33). On the other 
hand, the finding that the TMT B–A difference, which did not show a 
significant difference in the initial analyses, became significant following 
covariance analysis and that the marked group differentiation in Stroop 
interference duration persisted suggests that difficulties in attentional 
control, inhibition, and cognitive flexibility processes continue even 
when depressive and anxiety symptoms are controlled (34,35).

In contrast, it is noteworthy that the schizophrenia group exhibited a 
more unfavorable pattern than the other groups in the WCST Learning-
to-Learn and Failure to Maintain Set parameters. In particular, the finding 

Table 7.1. Comparison of neuropsychological test scores between groups after controlling for BDI and BAI scores as covariates

 Control (n=20)
Autogenous OCD 

(n=9)
Reactive OCD 

(n=11) SCH (n=20) F p η2

TMT-A (sec) 20 (13–80)a 32 (19–46)b 30 (14–71)b 41.5 (24–112)b 13.291 <0.001 0.425

TMT-B (sec) 48 (30–150)a 83 (44–149)b 59 (38–245)b 91.5 (56–205)b 12.806 <0.001 0.416

TMT B-A (sec) 26 (16–70)a 46 (25–103)b 34 (18–174)ab 57 (24–105)b 9.840 <0.001 0.353

Stroop V (sec) 17 (11–33)a 24 (15–31)ab 22 (18–43)b 37 (19–67)b 16.676 <0.001 0.481

RAVLT A1 10 (5–11)a 9 (5–10)ab 7 (4–11)ab 5 (3–10)b 10.799 <0.001 0.375

RAVLT A1–5 64.5 (44–68)a 56 (44–63)b 58 (39–69)b 31.5 (14–56)c 29.865 <0.001 0.624

RAVLT B1 7 (4–13)a 7 (4–9)a 7 (3–13)a 4 (2–5)b 19.056 <0.001 0.514

RAVLT A6 14 (8–15)a 12 (9–15)a 12 (7–15)a 6 (2–11)b 31.512 <0.001 0.636

RAVLT A7 14 (9–15)a 12 (8–14)b 11 (8–14)b 5.5 (2–10)c 39.194 <0.001 0.685

RAVLT recognition list 15 (11–15)a 15 (11–15)a 14 (10–15)a 11.5 (6–15)b 15.484 <0.001 0.446

WCST total correct responses 54.5 (50–58)a 47 (41–58)b 46 (36–56)b 43.5 (28–53)b 22.075 <0.001 0.551

WCST total errors 9.5 (6–14)a 17 (6–23)b 18 (8–28)b 20.5 (11–36)b 22.075 <0.001 0.551

WCST perseverative responses 5 (3–9)a 8 (3–13)ab 9 (4–14)ab 11 (3–18)b 6.606 0.001 0.268

WCST perseverative errors 5 (3–8)a 8 (3–10)ab 9 (4–12)ab 11 (3–14)b 9.024 <0.001 0.334

WCST non-perseverative errors 4.5 (3–9)a 7 (3–14)b 9 (4–16)b 11.5 (4–22)b 18.224 <0.001 0.503

WCST conceptual level responses 52.5 (44–58)a 45 (36–58)b 43 (24–56)b 38 (16–53)b 19.012 <0.001 0.514

WCST completed categories 4 (2–5)a 3 (2–5)a 4 (2–5)a 2 (0–3)b 20.516 <0.001 0.533

WCST trials to complete first category 11 (11–21)a 11 (11–19)ab 15 (11–32)bc 25 (10–65)c 13.757 <0.001 0.433

WCST failure to maintain set 0 (0–3)a 1 (0–2)ab 0 (0–3)a 1 (0–4)b 6.180 0.001 0.256

WCST learning-to-learn score 0 (-4.37 – 3.32)ab -3.79 (-16.73 – 4.04)ac 3.33 (-2.38 – 13.64)b -6.19 (-24.64 - -3.18)c 18.095 <0.001 0.570
F: covariance analysis (ANCOVA) test statistic; η²: effect size; a-b: There is no statistically significant difference between groups sharing the same letter. Data are presented as 
median (min-max) or mean ± SD;  TMT: Trail Making Test; RAVLT: Rey Auditory Verbal Learning Test; WCST: Wisconsin Card Sorting Test.
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that the “Failure to Maintain Set” parameter, which was initially not 
significant, became significant following covariance analysis suggests that 
impairment in more complex executive processes such as developing 
strategies using feedback, sustaining attention, and learning from errors 
may be more pronounced in schizophrenia. The widespread pattern of 
neurocognitive impairment in schizophrenia, encompassing executive 
functions, attention, processing speed, and memory domains, has been 
supported by accumulating meta-analytic and observational literature 
over many years (36,37). Therefore, our findings suggest that cognitive 
impairment in schizophrenia may differ from OCD not only in terms of 
severity but also in terms of scope and complexity.

The pattern observed in verbal memory (RAVLT) findings also supports 
the differentiation between the cognitive architectures of schizophrenia 
and OCD. Following covariance analysis, the lower performance of the 
schizophrenia group compared with the other groups in immediate 
registration (A1, B1), learning (A1–5), free recall (A6, A7), and recognition 
processes indicates a more widespread verbal memory impairment in 
schizophrenia encompassing encoding, learning, and retrieval processes 
(36,37). In contrast, it is noteworthy that the OCD group, differing from 
schizophrenia in A1, B1, and Recognition List performance, exhibited 
a profile closer to healthy controls. This situation suggests that basic 
registration and storage processes may be relatively preserved in OCD (38). 
Nevertheless, the relatively lower performance of the OCD group in learning 
(A1–5) and free recall (A6, A7) may be related not to a primary memory 
impairment but rather to difficulties in executive function processes 
involved in organizing information, strategic encoding, and retrieval. This 
interpretation is consistent with the literature suggesting that executive 
dysfunction in OCD may secondarily affect memory performance (32,38).

In conclusion, our findings support a more widespread and global pattern 
of neurocognitive impairment in schizophrenia, whereas in OCD, despite 
relatively preserved basic memory processes, more selective difficulties 
related to executive functions are supported. However, due to the sample 
size, the findings need to be confirmed in larger samples.

miRNA Analyses
The low plasma miR-134 levels detected in the OCD group contradict 
previous findings reporting elevated levels in medication-free patients 
(39); however, this situation may be explained by sample characteristics 
and particularly differences in pharmacotherapy. Although the role 
of miR-134 in limiting synaptic plasticity (10) may theoretically be 
associated with cognitive rigidity in OCD, data showing that this molecule 
decreases in stress and depressive processes (40) suggest that the present 
finding may be related to higher severity of depressive symptoms. 
However, evidence indicating that psychopharmacological agents 
may regulate miRNA expression (41) suggests that treatment effect 
may be a determining factor in this decrease. The absence of changes 
in miR-134 levels in the schizophrenia group differs from large-sample 
studies reporting reductions in various miRNAs, including miR-134 
(42). Considering the sensitivity of miRNA profiles to clinical stage and 
treatment status (43), this situation may be related to sample size and the 
masking effect of antipsychotic use.

The finding of lower plasma miR-502 levels in both the OCD and 
schizophrenia groups compared with controls may indicate a shared 
peripheral miRNA signature in the etiology of these two disorders. 
Recent bioinformatic analyses demonstrating common risk genes and 
simultaneous involvement of serotonergic/dopaminergic/glutamatergic 
pathways in both disorders provide a basis supporting this molecular 
overlap (44). Experimental studies have shown that miR-502 negatively 
regulates GABAergic transmission by targeting the GABRA1 gene 
(13). Postmortem reductions in GAD67 and GABRA1 expression in 
schizophrenia (45) and GABAergic alterations detected in OCD (46) 

suggest a common “GABAergic dysfunction” in both disorders. In 
this context, the decrease in miR-502 observed in our study may be 
interpreted as a potential compensatory mechanism aimed at increasing 
receptor (GABRA1) expression in order to compensate for the existing 
GABAergic deficiency. It is known that antipsychotic treatments may 
affect miRNA profiles (47). The fact that miR-502 showed a change in 
the same direction (decrease) in both disease groups may indicate a 
common neurobiological process; however, it may also be a consequence 
of different classes of pharmacological agents used in patients with 
schizophrenia and OCD similarly affecting the same biological pathways 
(down-regulation). Since the pharmacological heterogeneity and sample 
size in our study were not suitable for statistically controlling medication 
effects, it cannot be definitively distinguished whether this decrease 
reflects disease-specific biology or a shared medication effect. This 
constitutes an important limitation that should be considered in the 
interpretation of our results.

The absence of a significant difference in miR-137 levels between the 
patient groups and controls in our study should be evaluated in light of 
the complex picture in the literature regarding the peripheral expression 
of this molecule. Findings regarding miR-137 in schizophrenia show 
marked heterogeneity depending on sample material and clinical stage. 
While a study conducted with plasma samples reported increased 
miR-137 particularly in early-stage patients (48), a recent study using 
whole blood reported a marked decrease in patients (49). The authors 
attributed this inconsistency not only to differences in sample type 
but also to the masking role of hormonal interactions such as sex and 
estrogen/prolactin (49). It has also been emphasized that dysregulation 
of miR-137 may not be consistently demonstrated unless risk variants in 
the miR-137 gene are taken into consideration and that the effect of this 
molecule may be particularly specific to neurodevelopmental processes 
during adolescence/early adulthood (50). The absence of altered levels 
in the OCD group also suggests that although there is strong evidence 
for central pathologies such as cortico-striato-thalamo-cortical circuit 
dysfunctions and glutamatergic/dopaminergic dysregulations in the 
pathophysiology of OCD (51), the sensitivity of miR-137 in reflecting this 
central pathology may be limited.

The absence of differences in miR-1306 and miR-150 levels between 
groups is consistent with the limited and heterogeneous data in the 
literature (52). miR-1306 has been defined mainly in the context of 
22q11.2 deletion syndrome and neuronal models rather than peripheral 
biomarker studies (53). While miR-150 shows heterogeneous results 
across different tissues and methods in schizophrenia (52), to our 
knowledge, no specific data have yet been reported for OCD.

Exploratory Correlation and Regression Results
Exploratory correlation and regression analyses provide preliminary 
findings indicating that miR-502 may be associated with executive 
functions in both clinical groups.

In the OCD group, miR-502 levels were found to be associated with 
Stroop interference duration at the correlation level and directly 
with WCST performance in regression analysis; in the schizophrenia 
group, miR-502 levels were found to be associated with TMT, Stroop 
interference, and WCST learning-to-learn scores, suggesting that this 
molecule may accompany cognitive control and flexibility processes. 
Considering that executive function impairments are associated with 
fronto-striatal circuit dysfunctions in schizophrenia and OCD (32), these 
findings are conceptually meaningful. Experimental studies showing that 
miR-502 may target the GABRA1 gene regulating GABAergic transmission 
(13), together with GABAergic alterations reported in both disorders 
(45,46), provide a possible biological basis for the observed relationships. 
However, considering the limited and selective effects detected in 
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regression analyses, as well as sample size and multiple comparisons, 
our findings should be evaluated as exploratory in nature; these findings 
should be interpreted not as confirmatory evidence but as hypothesis-
generating preliminary findings.

Exploratory Subgroup Analysis Results
Due to the clinical heterogeneity of OCD, exploratory analyses 
were conducted by dividing OCD into autogenous and reactive 
subtypes. Due to the limited sample size, subgroup analyses should be 
considered descriptive/hypothesis-generating. Although the similarity 
of sociodemographic variables between groups suggests that the 
confounding effects of variables such as age, sex, and education may be 
limited, this does not provide causal inference. Although studies reporting 
an earlier age at onset and higher male ratio in autogenous OCD exist in 
the literature (54), there are also studies reporting no sociodemographic 
differences between subtypes (55).

In our study, impairments in executive functions, verbal memory, 
and processing speed were observed in both OCD subtypes in terms 
of neurocognitive performance; no marked cognitive differentiation 
was detected between autogenous and reactive obsession subtypes. 
Particularly when depression and anxiety levels were controlled as 
covariates, cognitive differences between the two subtypes were largely 
reduced, and similar patterns emerged in TMT, RAVLT, and WCST 
performance. This finding appears to be consistent with the general 
neuropsychological literature reporting executive function and memory 
impairments in OCD independently of subtypes (32). Nevertheless, 
the limited dissociations observed in some measures, such as Stroop 
interference performance, TMT B–A difference, and WCST learning-to-
learn score, suggest that subtle cognitive differences may exist between 
autogenous and reactive obsession subtypes and that this pattern should 
be re-evaluated in larger samples.

The limited differences observed in miR-134 and miR-502 levels provide 
indirect and exploratory clues that the autogenous-reactive distinction 
may not be entirely unrelated to biological processes. However, 
considering sample size, treatment effects, and the exploratory nature 
of the analyses, it appears more appropriate to evaluate these findings 
within a dimensional and hypothesis-generating framework rather than 
interpreting them as discriminative biological markers for OCD subtypes.

The limited sample size reduces the power of subgroup analyses in 
particular and limits generalizability; therefore, autogenous/reactive 
findings should be considered exploratory/hypothesis-generating. 
Since heterogeneity in psychotropic medication use may create 
pharmacoepigenetic effects on miRNA expression, part of the molecular 
patterns may reflect treatment effects. Variables such as illness duration, 
symptom severity, clinical stability, and motivation may also affect 
neuropsychological performance; therefore, interpretations should be 
made cautiously. The selected miRNA approach and the limited number 
of biological parameters may increase sensitivity to statistical error in small 
samples; therefore, the findings need to be confirmed in larger samples, 
preferably with predefined primary hypotheses and strengthened 
quality control reporting. In the future, larger/homogeneous samples, 
medication-naïve groups, covariance control of mood indicators, and 
longitudinal designs, as well as multi-level (genetic-neuroimaging-
neuropsychology) approaches, are recommended.

As a result, this study by comparatively evaluating neurocognitive 
performance and selected peripheral miRNA levels in schizophrenia 
and obsessive-compulsive disorder within the same sample framework, 
indicates that the two disorders may exhibit both overlapping and 
differentiating patterns in terms of cognitive and peripheral biological 
characteristics. The findings suggest a more widespread and global 

pattern of cognitive impairment in schizophrenia encompassing 
attention, executive functions, and verbal memory domains; whereas in 
OCD, a relatively more selective pattern of neurocognitive impairment 
is suggested, in which executive functions are particularly prominent 
and difficulties in verbal memory performance may be more related to 
executive processes. The differences observed in selected miRNA levels 
provide exploratory findings regarding peripheral molecular variables 
that should be evaluated together with cognitive patterns. Although 
exploratory analyses revealed preliminary findings particularly indicating 
that miR-502 may be associated with executive function indicators, 
confirmation of these relationships requires studies conducted in larger, 
preferably medication-naïve and longitudinal samples. Overall, our study 
suggests that a multidimensional approach that addresses cognition as a 
fundamental axis and positions molecular variables within this framework 
may provide a useful conceptual framework for understanding the 
comparative neurobiology of schizophrenia and OCD and may constitute 
a preliminary basis for future confirmatory studies.
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