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RESEARCH ARTICLE
The relationship between miRNAs and      executive functions in patients with      obsessive compulsive disorder: An exploratory analysis    

SUMMARY  
Objective: Our study aimed to examine the relationship between the cognitive functions of patients with OCD, and 
the expression levels of 12 miRNAs that regulate glutamate and serotonin gene expressions.  
Method: Seventy patients with OCD and 35 age- and educational-matched healthy controls were included in the 
study. The Tower of London Test (ToL), Wisconsin Card Sorting Test (WCST), Trail Making Test (TMT), Stroop Test (ST), 
Digit Span Test (DST), and the Verbal Fluency Test (VFT) were performed on the participants. Twelve miRNA expression 
levels in the venous blood of the participants were detected using real-time polymerase chain reaction.  
Results: Abstraction, cognitive flexibility, psychomotor speed, and verbal fluency performances of patients with OCD 
were significantly worse than the healthy control group (p<0.05). miRNA 6740 expression levels were positively asso-
ciated with ToL-total correct scores in the patients (p=0.010) and negatively associated with ST-interference duration 
in the healthy controls (p=0.020). 
Discussion: Our study indicates that patients with OCD have impairment of executive function, and miRNA-6740 
expression levels may be related to executive functions both in patients with OCD and in general. The underlying 
mechanisms should be investigated in future studies to better understand the relationship of miRNA-6740-5p with 
cognitive functions. 
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INTRODUCTION  
Obsessive-compulsive disorder (OCD) is a psychi-
atric disorder characterized by recurrent obses-
sions and/or compulsions and significantly affects 
the social and daily functioning of individuals (1). 
Twin studies have indicated that familial transmis-
sion is observed at a high rate in OCD, and genetic 
factors play an important role in this; however, epi-
genetic factors have a complex effect through 
learning behaviors in the family (2). Considering 
the efficacy of serotonin receptor inhibitors (SRIs), 
glutamatergic agents, and dopamine antagonists in 
the treatment of OCD, studies examining the 
genetics of OCD focused on candidate gene studies 
(HTR2A, HTR2C, HTR1B, NTRK3, DLGAP1, 

GRID2, GRIN2B, GRIN2A HTR2A, SLC6A4, 
SLC6A3 and SLC1A1 transporter, COMT, and 
MAOA genes) over serotonin, dopamine, and glu-
tamate neurotransmitters (3). Unfortunately, no    
single nucleotide gene polymorphism responsible 
for OCD has been found in genome-wide associa-
tion studies. Moreover, the results of the studies 
have been inconsistent (4-6). On the other hand, 
the disease may have different clinical manifesta-
tions, so genetic, environmental, social, and psy-
chological factors are blamed in its etiology, but the 
roles of these factors in the formation of the di-
sease are not clearly understood (7,8). In this con-
text, it is thought that research should be per-
formed on a number of neurobiologic and neu-
rocognitive parameters beyond symptoms in 
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understanding the etiology. 
Until now, impairments in neurocognitive func-
tions in some areas have been reported in relation 
to frontostriatal network abnormalities in OCD 
(9,10). In one study, it was mentioned that these 
neurocognitive impairments were of small to medi-
um effect size but had poor diagnostic value for 
OCD (11). It has been reported that patients with 
OCD perform worse than healthy controls, espe-
cially in cognitive areas such as planning/problem-
solving, visual memory, cognitive flexibility, deci-
sion-making, inhibition, and psychomotor speed 
(12), but there may be some different findings in 
this regard (13,14). In addition, impairment in 
executive functions such as planning/problem-sol-
ving, decision-making, and inhibition is the 
endophenotype for OCD (15). On the other hand, 
factors such as disease severity, depression, and 
medication affect cognitive functions (16), so it is 
still unclear whether cognitive impairments are 
specific to OCD. In studies, neurocognitive impair-
ments in OCD have been particularly associated 
with early-onset (17), familial transmission (18), 
and symmetry/ordering symptom clusters (19). 
Executive dysfunction adversely affects daily func-
tioning (20) and the treatment response (21). In 
several studies, it has been reported that some vari-
ants associated with the 5-HTTLPR promoter 
region of the SLC6A4 gene, which regulates the 
transport of the serotonin neurotransmitter, which 
is thought to play an important role in the patho-
physiology of OCD, and COMT gene polymor-
phisms caused worse performance in areas of exe-
cutive function (22,23). 
miRNAs are RNA molecules with a length of 21-24 
nucleotides and they are involved in different pro-
cesses that occur in the central nervous system 
(CNS) (24). It has been shown that miRNAs play 
an important role in neurodevelopment, synaptic 
plasticity, and other physiologic functions with 
their regulatory functions in the expression of 
genes (25). miRNA expression changes have been 
reported in association with cognitive disorders 
seen in neurodegenerative diseases such as 
Alzheimer's, Parkinson's, and Huntington's dis-
eases, autism, and schizophrenia (26). Studies have 
shown that some miRNAs affect protein synthesis, 
particularly associated with learning and memory 

functions; miR-124 affects synaptic plasticity, neu-
rogenesis, axonal and dendritic branching (27-29), 
miR-132 affects synaptic plasticity (30,31), and 
miR-137 affects neurogenesis and neuronal diffe-
rentiation (32,33), all of which cause changes in 
cognitive functions. In the study of Kuswanto, a dif-
ference was found in miR-137 risk variants in 
patients with schizophrenia in attention and pro-
cessing speed and planning skills (34). In addition, 
Liu et al. reported a significant relationship 
between patients with major depression and visual 
memory and miR-132 (35). 
Beyond being among the mechanisms regulating 
cognitive processes, miRNAs show promise as 
biomarkers in psychiatric diseases. In a few recent 
studies, it has been reported that some miRNA 
expression levels differ in OCD compared to 
healthy controls (36-38). However, the relationship 
between miRNAs and cognitive dysfunction in 
OCD is still unknown. Our study aimed to examine 
the relationship between the cognitive functions of 
patients with OCD and the expression levels of 12 
microRNAs that regulate glutamate and serotonin 
gene expressions. 
METHODS 
Our study was designed as a branch of our project 
study (Project No: 2018/087) entitled “Expression 
of MicroRNAs in Patients with OCD and its 
Relationship with Resistance to Treatment” (38). 
Our sample was selected from patients who were 
diagnosed as having OCD according to the 
Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5) diagnostic crite-
ria, and a healthy control group was included in the 
project study. Participants who met the inclusion 
criteria and volunteered for the study were inclu-
ded. Patients were not receiving any previous treat-
ment or had not been taking medication for at least 
1 month. In our study, OCD patients were selected 
using purposive sampling from individuals seeking 
treatment at the outpatient clinic. The control 
group was chosen through snowball sampling 
among hospital staff who self-reported no history 
of psychiatric or physical illnesses. Exclusion crite-
ria of patients from the study were as follows: (i) 
Not being aged 18-60 years; (ii) having intellectual 
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disability, psychotic disorder, bipolar disorder, 
dementia according to the DSM-5 diagnostic crite-
ria ii) not having at least primary school graduate; 
(iii) scoring 14 or higher from the HDRS or having 
moderate-to-severe major depressive disorder; (iv) 
history of alcohol and/or drug abuse or depen-
dence; (v) risk of active suicide; (vi) psychical di-
seases (such as neurologic diseases, cancer, cardio-
vascular diseases, and diabetes mellitus). 
Accordingly, 70 patients with OCD and 35 age- and 
educational-matched healthy controls with no psy-
chical or psychiatric disease were included in the 
study.  
A sociodemographic data form, the 17-item 
Hamilton Depression Scale (HDRS) (39), Yale-
Brown Obsession Compulsion Scale (YBOCS) 
(40), and structured interview form for DSM-5 
Disorders (SCID-5-CV) (41) were used. 
Afterward, the Tower of London (ToL) test, 
Wisconsin Card Sorting Test (WCST), Trail Making 
Test (TMT), Stroop Test (ST), Digit Span Test 
(DST), and Verbal Fluency Test (VFT) were 
administered to each participant by the same neu-
ropsychologist (Table 1). 
Among the patients with OCD, 17 patients had no 
psychiatric comorbidities; 53 patients had at least 
one psychiatric comorbidity (mild depression 
n=13, agoraphobia n=11, generalized anxiety dis-
order n=9, hoarding disorder n=9, unspecified 
anxiety disorder n=9, social anxiety disorder n=8, 
adult separation anxiety disorder n=7, specific 
phobia n=6, dysthymia n=4, eating disorder n=3, 
skin picking disorder n=3, trichotillomania n=2, 
posttraumatic stress disorder n=2, and illness anx-
iety disorder n=2). After explaining the purpose 
and design of the study, informed consent was 
obtained from the participants. The study was 
approved by the ethics committee of University of 
Health Sciences, Şişli Hamidiye Etfal Teaching and 
Research Hospital. 

Genetic Analyses 
miRNA Selection Process 
Twelve miRNAs that were previously shown to re-
gulate glutamate and serotonin gene regions in the 
relevant references were selected. miR 26a-5p spe-
cific to the SLC1A1 gene (48), miR 374b-3p (49), 
miR 21-3p specific to the DLGAP1 gene (50), miR 
6740-5p specific to the GRID2 gene (51), miR 
219a-1-3p specific to the GRİN2B gene (52), miR 
320a specific to the GRİN2A gene (53), miR 106b-
5p specific to the HTR2A gene (54) and miR 
1296b-5p (55), SLC6A4 gene-specific miR A total 
of 12 miRNAs were selected: 16b-5p (56) and miR 
135a-5p (57), HTR2C gene-specific miR 22-3p 
(58), HTR1B gene-specific miR 96b-5p (59). The 
following websites (http:/mirtarbase.cuhk.edu.cn 
and http://mirdb.org/) were also used in selecting 
12 miRNAs (miR 26a-5p, miR 374b-3p, miR 21-3p, 
miR 6740-5p, 219a-1-3p, miR 320a, miR 106b-5p, 
miR 129-6b5p, miR 16b-5p, miR 135a-5p, miR 22-
3p, and miR 96b-5p).  
Sample Collection and MicroRNA Expression 
Method 
It includes the stages of RNA isolation, measure-
ment of the concentration of isolated RNA, synthe-
sis of cDNA and RT-PCR analysis. The blood sam-
ples were centrifugated to isolated serum for 5 min-
utes at 4500 rpm (Allegra® X-30 Series Benchtop 
Centrifuges, Beckman Coulter, California, USA). 
A RNeasy mini kits (Qiagen, Hilden, Germany) 
was practiced for total RNA isolation from this 
serum. Spectrophotometer (NanoDrop 2000/2000c 
Spectrophotometer, Waltham, MA, USA) was used 
to valuate the purities and concentrations of the 
isolated RNA. cDNAs were made by the reverse 
transcriptase method using miRNA-specific 
primers. RNAs converted into cDNA acquired flu-
orescence properties with the SYBR Green. Real-

Table 1. Neuropsychological test battery and cognitive domain. 

Executive Functions Cognitive domain 

Digit Span Test (DST) (42,43) Attention, working memory  

Stroop Test (ST) (44) Response inhibition, resistance to interference  

Trail Making Test (TMT) (45) Sustained attention, set shifting 

Verbal Fluency Test (VFT) Attention, sustained attention, vocabulary skill scanning ability 

Wisconsin Card Sorting Test (WCST) (46) Abstraction, conceptualization 

Tower of London Test (ToLT) (47) Planning, problem solving  
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time polymerase chain reaction (RT-PCR) was 
used to assess miRNA expression level. RNU6 was 
utilized as housekeeping gene for correct appraisal. 
The relative expression of miRNAs was accounted 
with the standard delta Ct calculation method. 
Statistical Analysis 
The statistical analysis was performed using the 
SPSS 20.0 for Windows program. Mean and stan-
dard deviation for numeric variables and numbers 
and percentages for categorical variables were 
specified. Pearson’s Chi-square test was analyzed 
divergence between categorical variables in two 
groups. Logarithmic transformation was provided 
for variables that did not meet normal distribution 
conditions. Neuropsychological tests of patient and 
control groups were compared applying analysis of 
covariance (ANCOVA) by fixing age and educa-
tion. The relationship between the miRNA expres-
sion levels of the participants and their neuropsy-
chological tests was examined using partial correla-
tion analysis by fixing the variables of education 

and age. For the patients, the models including 
neurocognitive tests as the dependent variable, 
miRNA expression levels, comorbidity, education, 
and disease duration and severity as independent 
variables were created and tested with linear 
regression analysis. For the healthy control group, 
models including neurocognitive tests as depen-
dent variables, miRNA expression levels, age, edu-
cation levels, and body mass index (BMI) as inde-
pendent variables were created and tested using 
linear regression analysis. The statistical alpha sig-
nificance level was counted as p<0.05. 
RESULTS 
Sample 
There was no significant difference between the 
patient and control groups in terms of age, sex, and 
educational status (p>0.05). The mean age of 
onset of the disease was 18.8±8.9 years, the dura-
tion of the disease was 9.1±7.4 years, and the mean 
YBOCS total score was 16.1±4.7 years (Table 2). 
Neurocognitive Tests 
In the ANCOVA analysis made by fixing age and 
educational status, the number of WCST-complet-
ed categories and conceptual level responses were 
statistically less in patients with OCD compared 

Table 2. Sociodemographic characteristics of the participants   

  OCD(n=70) HC (n=35)   F, t, x† p values 

Age (yr) 28–10 29.1–7.4 0.591 0.556 

Sex (Female), n (%) 47(67.1) 22(62.8) 0.19 0.663 

Education (yr) 11.5–3.4 11.6–2.6 0.236 0.814 

Onset 18.8–8.9 -   
Duration of disorder(years) 9.1–7.4    
YBOCS 26.1–4.7 -   
Comorbidity, n (%) 53 (75.7)       

Abbreviation: HC:Healthy control;OCD:Obsessive-compulsive disorder; 

YBOCS:Yale Brown Obsession Compulsion Scale. 

Table 3. Comparison of executive functions of OCD patients and control groups   

  OCD (n=70) HC (n=35)   Fa p values partial n2 

WCST      

  Number of completed category 5.3–3 7.1–2.6 19.266 <0.001 0.158 

  Percentage of perseverative error  20–11.7 14–7.2 17.399 <0.001 0.143 

  Failures to maintain set 1.3–1.3 0.9–0.9 3.064 0.083 0.029 

  Conceptual level responses  0.7–1 0.7–0.2 13.243 <0.001 0.115 

TMT      

  TMT-A (sec) 43.9–19.4 36.9–15.8 4.681 0.033 0.044 

  TMT-B (sec) 87.6–36.5 71.1–25.3 7.968 0.006 0.073 

  TMT B-A (interference) 44.5–26.1 33.8–19.6 4.877 0.03 0.046 

ToL      

  Total correct score 3–2 3.7–2 2.035 0.157 0.019 

  Total move score 34.7–17.3 42.2–19.1 3.691 0.058 0.035 

  Initiation time, sec 36–19 41.5–20 1.628 0.205 0.016 

  Total application times, sec  226.9–100.2 173.1–62.4 8.312 0.005 0.076 

  Total time violations, sec 0.7–1.2 0.2–0.4 4.275 0.041 0.04 

VFT      

  Semantic and phonetic fluency  20.4–5.4 23.1–5.4 5.152 0.025 0.049 

  Phonetic fluencyb 36.1–11.1 43.2–16.2 5.435 0.022 0.051 

ST      

  Interference time (sec) 42.2–18.1 35.6–16.7 3.781 0.055 0.036 

DST      

  Forward 6.1–1.2 6.3–1.1 2.185 0.142 0.021 

  Backward 4.1–1.1 4.3–1.4 2.914 0.091 0.028 
aANCOVA analysis was performed by fixing age and educational status.   

b Logarithmic conversion is provided.     

Abbreviation: DST: Digit Span Test; HC:Healthy control; OCD: Obsessive-compulsive disorder; ST: Stroop 

Test; TMT: Trail making test; ToL : Tower of London Test; VFT : Verbal Fluency Test; WCST: Wisconsin 

Card Sorting Test. 

 



with the control group, and the percentage of per-
severative errors was significantly higher 
(p<0.001). The total application times (p=0.005) 
and total time violations (p=0.041) in the ToL were 
statistically higher in the patient group than in the 
control group, but there was no significant diffe-
rence in the total correct scores, initiation times, 
and move scores (p>0.05). The TMT A, B, and 
interference times of the patient group were signi-
ficantly longer than the control group (p=0.033, 
p=0.03, and p=0.006, respectively). The semantic 
and phonetic fluency of the patient group was sig-
nificantly lower than the control group (p=0.025 
and p=0.022, respectively). The ST-interference 
times of the patient were longer than the control 
group and were in a statistically significant trend 
(p=0.055). There was no statistically significant dif-
ference between the forward and backward DST of 
the patient group compared with the control group 
(p>0.05) (Table 3). 

Relationship Between miRNA Expression Levels 
and Cognitive Functions 
In the partial correlation analysis performed by fi-
xing the educational status, age, and BMI variables 
in patients with OCD, there was a significant nega-
tive correlation between semantic fluency and miR-
26 and miR-22 expression levels (r=0.247, r=0.288, 
p=0.045, p=0.019, respectively). There was a sig-
nificant positive correlation between miR-6740 and 
ToL-total correct scores (r=0.307; p=0.010), and 
there was a significant negative correlation (r=-
0.260; p=0.030) with the total move scores. There 
was no significant correlation between the other 
miRNA expression levels and neurocognitive tests 
(p>0.05). When the correlations between the 
miRNA expression levels of the healthy control 
group and cognitive tests were examined, there 
were positive significant correlations between miR-
6740 and, DST-Forward (r=0.430, p=0.010) and 
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Figure 1 a,b,c. The correlation between miR-6740-5p expression levels and executive functions of participants. a) The correlation between miR-
6740-5p expression levels and ToL- Total correct score of OCD patients. b) The correlation between miR-6740-5p expression levels and ToL- 
Total move score of patients with OCD. c) The correlation between miR-6740-5p expression levels and Stroop-interferance time of healthy con-
trols. HC; healthy control; OCD: obsessive compulsive disorder; ToL: Tower of London test.



negative significant correlations between miR-6740 
and ST-interference times (r= -0.390, p=0.020). 
TMT-interference time with miR-320 (r=0.403, 
p=0.016), ToL-application time with miR-16 
(r=0.385, p=0.023), and ToL-initiation time with 
miR-1296 (r=0.350, p=0.039) had positive signifi-
cant correlations. 
Considering the significant correlations between 
patients’ miRNAs and cognitive tests, models were 
created with the other variables. When variables 
such as education level, YBOCS score, disease 
duration, and comorbidity were controlled as inde-
pendent variables, there was a significant associa-
tion between miR-6740 expression levels 
(beta=0.329, t=2.732, p=0.008) and ToL-total cor-
rect scores being the dependent variable 
(R2=0.173, F=2.672, df=5, p=0.030). However, 
the model was not found significant in the further 
analysis where semantic fluency test scores were 
determined as dependent variables, and miR-22, 
miR-26, years of education, YBOCS score, and di-
sease duration as independent variables 
(R2=0.042, F=1.433 df=7, p=0.209) (Figure 
1a,1b). 
There was a negative significant association 
between ST-interference duration and miR-6740 
expression levels (beta=-0.289, t=-2.193, p=0.036) 
in the healthy control group when age, education 
level, and BMI were fixed as independent variables 
(R2=0.499, F=7.471, df=4, p<0.001). According 
to the linear regression analysis, no significant pat-
terns were found between the other miRNA 
expression levels and cognitive tests (p>0.05) 
(Figure 1c).  
DISCUSSION 
In our study, we conducted an exploratory analysis 
comparing patients with OCD to a healthy control 
group in terms of cognitive functions and examined 
the relationship between miRNA expression levels 
and cognitive functions; this is the first of its kind in 
the literature. According to our findings, abstrac-
tion, cognitive flexibility, psychomotor speed, and 
verbal fluency performances of patients with OCD 
were significantly worse than those of the healthy 
control group, while there was no significant diffe-

rence in planning/problem-solving skills, inhibition, 
attention, and working memory. In addition, 
miRNA 6740 expression levels of patients were 
positively associated with ToL-total correct scores 
and negatively correlated with ToL-total move 
scores. In the healthy control group, miRNA 6740-
5p expression levels and ST-interference duration 
were negatively and significantly related. 
OCD is a disease accompanied by rigid rituals and 
repetitive behaviors, and, based on this phe-
nomenologic observation, it has been suggested 
that the ability of patients to change their behavior 
situationally, that is, their behavioral flexibility, 
may be reduced (60,61). In many neuropsychologi-
cal studies, in which authors evaluated cognitive 
flexibility with TMT and WCST, perseverative 
error percentages, in particular, were significantly 
higher in patients with OCD (62-65). Similar to our 
study, TMT and WCST test performances of 
patients with OCD were worse than in healthy   
controls, and the percentage of perseverative 
errors was significantly higher. Recent studies 
revealed that although it has not yet been proven 
that it is a feature specific to OCD, there may be 
impairment in many cognitive areas such as execu-
tive functions, psychomotor speed, and verbal flu-
ency in OCD (12-14).  
In a meta-analysis study, it was reported that 
impairments in visual memory and planning skills 
had a great effect size, and impairments in cogni-
tive flexibility, inhibition, verbal fluency, and psy-
chomotor speed had a small-to-medium effect size 
(12). In our study, when age and educational status 
were fixed in patients with OCD, abstraction, cog-
nitive flexibility, verbal fluency, and psychomotor 
speed impairments were prominent in the execu-
tive functions. In terms of planning skills, patients 
with OCD had similar performance in the ToL with 
the healthy control group, but the patients took 
longer to complete the test. In addition, in meta-
analysis studies, planning skills were examined with 
various tests such as the Tower of Hanoi/ToL, and 
it was reported that patients with OCD had 
impaired planning skills with medium-to-large 
effect size (12,14).  
Similar to our study, some studies reported that 

Turkish J Clinical Psychiatry 2025;28:133-144

Pirdogan Aydin E, Demirci H, Gokovali Begenen A, Alsaadoni H, Akil Ozer O.

138



patients with OCD had similar planning skills to 
the healthy control group (66-69) , but they took 
longer to initiate and perform their moves (67). In 
other words, it shows that OCD patients need more 
time to plan/problem-solve rather than having 
impairment in their planning/problem-solving 
skills. This can be interpreted as patients with OCD 
being unsure of the move they will make, they 
check frequently, and they may show obsessive 
slowness. On the other hand, the diversity in neu-
ropsychological findings may be highly related to 
the heterogeneous appearance of patients with 
OCD. Studies reported that factors such as the 
presence of comorbidity, obsessive beliefs, drug 
use, and disease severity affect cognitive perfor-
mance (16, 69). Although patients with moderate-
to-severe depression were excluded from our study, 
considering that they might adversely affect cogni-
tive tests, the results of our study may have been 
affected by other comorbidities because we did not 
include only patients with pure OCD. 
Our other important finding was that as miR-6740 
expression levels increase in patients with OCD, 
problem-solving skills increase when independent 
variables such as education level, disease severity 
and duration, and comorbidity are controlled. In 
the healthy control group, when the expression le-
vels of miR-6740 increase and independent vari-
ables such as age, education year, and BMI are 
fixed, inhibition ability increases. In our previous 
study, miR-6740-5p expression levels were found to 
be significantly different in patients with OCD 
compared with the healthy control group (38). 
Based on current findings, it is difficult to say that 
miR-6740-5p's association with cognitive functions 
is specific to OCD. In other words, it can be said 
that miRNA-6740-5p expression levels are signifi-
cantly related to executive functions in both 
patients with OCD and healthy controls.  
In recent studies, the effects of some miRNAs on 
neurodegenerative processes, cerebrovascular di-
sease, aging, and cognitive functions have been 
mentioned (26). In particular, some miRNAs have 
effects on synaptic plasticity, neuronal develop-
ment, and neuronal morphology via LTP, where 
they are expressed in the hippocampus and pre-
frontal cortex in the CNS (70). Cognitive impair-
ments in neurodegenerative diseases such as 

Alzheimer’s (71, 72), Parkinson’s (73), and 
Huntington’s disease (74), and schizophrenia (75) 
may be affected by some miRNAs, but our know-
ledge on this subject is still limited. In a study, it 
was determined that miR-6740-5p regulated gluta-
mate receptor subunits (GRIA2, GRID2) and 
GABA receptor subunit (GABRG1, GABRA4, 
GABRB2) genes, and miR-6740 variants might be 
associated with nicotine addiction (76).  
The gluA2 receptor, which is AMPA type from the 
glutamate ionotropic receptor family, is encoded in 
the GRIA2 gene and the delta type GluD2 recep-
tor is encoded in the GRID2 gene. Although it is 
known that each glutamate receptor plays a specific 
role in glutamate release, it also has effects on 
NMDA receptors, whose role is well-known in the 
etiology of some psychiatric diseases. Glutamate is 
the main neurotransmitter involved in functions of 
the brain such as memory, perception, and cogni-
tion (77). It has been indicated that miR-132 plays 
a role in synaptic plasticity by regulating BDNF, 
AMPA, and NMDA-type glutamate receptor genes 
and is overexpressed in the hippocampal region, 
thus being associated with cognitive functions such 
as memory (31).  
In a study, visual memory impairment was associa-
ted with increased miRNA-132 expression levels in 
patients with depression (35). On the other hand, 
the exact relationship of miR-6740-5p with the CNS 
is not known yet and there is no study revealing its 
relationship with cognitive functions. However, in a 
study with a large sample, 21 miRNAs were detec-
ted, including miRNA-6740-5p, which is expressed 
at different levels in patients with Alzheimer’s than 
in healthy controls (60). In a recent study, it was 
reported that miR-6740-5p was particularly associ-
ated with endothelial dysfunction, the development 
of atherosclerotic plaques, and cardiovascular di-
seases (78). In our study, we analyzed 12 miRNAs 
along with multiple neuropsychological tests. 
However, we did not apply statistical corrections 
for multiple comparisons, such as Bonferroni or 
FDR, which may have increased the risk of false 
positives. Therefore, our findings regarding miR-
6740-5p should be interpreted as exploratory and 
require validation through larger, confirmatory 
studies to establish their reliability and significance. 
Considering these findings, further studies are 
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essential to clarify the mechanisms through which 
miR-6740-5p might influence cognitive functions 
and its broader role within the CNS. 
Our study had some limitations. First, the relation-
ship of only a limited number of miRNAs with 
some cognitive domains could be examined. To 
reveal this relationship more clearly, a study involv-
ing more miRNAs and all cognitive domains 
should be conducted. Secondly, given the high rate 
of comorbidity typically observed in OCD, anxiety, 
and depressive disorders, our study included a het-
erogeneous OCD group, which may have influ-
enced the results. Notably, 75% of OCD patients 
had comorbid psychiatric disorders, while the    
control group had none. Considering that depres-
sion, anxiety, and PTSD are independently known 
to impact executive functions and gene expression, 
this raises uncertainty regarding the specificity of 
our findings to OCD. Thirdly, in our study, a 2:1 
ratio was used between OCD patients and healthy 
controls (70 OCD vs. 35 controls). This ratio has 
the potential to reduce statistical power and 
increase group imbalances. A more balanced 1:1 
ratio could have enhanced the robustness and gen-
eralizability of the findings. Therefore, the imbal-
ance in the patient-control ratio should be 
acknowledged as a limitation of our study, and an 
equal distribution should be considered in future 
studies. The effects of sex on miRNA expression 
and executive functions were not controlled in our 
study, which is a limitation. Sex hormones, such as 
estrogens and androgens, are known to influence 
miRNA expression, potentially affecting neurocog-
nitive processes. Future studies should consider 
controlling for sex to clarify these effects. The 
absence of SCID-5-CV for the control group raises 
the possibility of undiagnosed OCD traits or sub-
clinical anxiety/depression, which should be 
acknowledged as a limitation of our study. Lastly, 
the mechanisms by which miRNA-6740 expression 
levels are related to executive functions or through 
which gene regulation was not examined in our 
study, which limits the understanding of the cause-
effect relationship. 
In conclusion, the performance of patients with 
OCD in cognitive areas such as abstraction, cogni-
tive flexibility, verbal fluency, and psychomotor 
speed was significantly worse than in healthy      

controls. Moreover, as miRNA-6740 expression 
levels increased, planning/problem-solving skills 
increased in patients with OCD and there was an 
increase in motor inhibition in the healthy control 
group. Accordingly, it can be said that miRNA-
6740 expression levels may be related to executive 
functions in general. In future studies, the underl-
ying mechanisms should be investigated to better 
understand the relationship of miRNA-6740-5p 
with cognitive function. 
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