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Electroconvulsive therapy The present study was conducted to investigate the effects of ECT on the cognitive status
Schizophrenia of hospitalized patients with schizophrenia in Velayat Hospital, Gorgan, Iran.

Cognitive disorders Methods: This quasi-experimental study employed a pretest—posttest design. Twenty-

five hospitalized patients diagnosed with schizophrenia according to the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), who met the clinical
indications for ECT, were recruited using a convenience sampling method. Written
©2026 Arak University of Medical informed consent was obtained from all participants or their legal guardians before
Sciences enrollment. Eligible patients completed the Montreal Cognitive Assessment (MoCA) and
the Mini-Mental State Examination (MMSE) 1 h before the first ECT session and again 3 h
after completing a six-session course of ECT. Data were analyzed using SPSS (version 16).
Statistical analyses included the Chi-square test, paired t-test, analysis of variance
(ANOVA), and Pearson's correlation coefficient. Results: The mean age of participants
was 36.72 + 10.08 years, and the majority were female (56%). The mean MoCA scores
before and after the intervention were 18.00 + 2.75 and 21.00 + 3.13, respectively. The
mean MMSE scores were 19.88 + 2.69 before and 21.92 + 2.78 after the intervention
(p=0.001), indicating an improvement in cognitive impairment following ECT. No
significant association was found between demographic variables and ECT-related factors
using the applied statistical tests (p>0.05).
Conclusion: The electroconvulsive therapy may be effective in improving cognitive
deficits in patients with schizophrenia. Patients and their families can be reassured that
this treatment method has no negative impact on memory function.
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INTRODUCTION

Schizophrenia is a severe and disabling brain
disorder characterized by psychotic symptoms and
persistent cognitive deficits, leading to extensive
psychosocial impairment (1). Patients typically
perform 1 to 2 standard deviations below healthy
individuals on neurocognitive tests, with major
impairments in memory, attention, executive
function, and processing speed (1,2). These deficits
are associated with social withdrawal, impaired
communication, and reduced occupational
functioning (3). Second-generation antipsychotics
have shown no substantial effects on improving
these cognitive impairments (1).

Electroconvulsive therapy (ECT) is an effective
treatment for treatment-resistant psychiatric
disorders (4—6). However, concerns regarding its
cognitive side effects, particularly memory
impairment, remain the main limitation of its use
(10-12). Despite several technical modifications,
cognitive adverse effects are still reported (13-25).
Therefore, the present study aimed to evaluate
the effect of ECT on cognitive function in patients
with schizophrenia.

METHODS

This quasi-experimental research employed a
pretest—posttest design and included 25 patients
diagnosed with schizophrenia according to DSM-5
criteria. Participants were hospitalized in the
Psychiatric Ward of 5th Azar Hospital, Gorgan,
Iran, between October and December 2020 and
had a clinical indication for ECT. The sample size
was estimated based on the study by Seow et al.
(2019), considering the mean and standard
deviation of cognitive scores, a 95% confidence
level, and correlation coefficients ranging from 0.4
to 0.75. The minimum and maximum required
sample sizes were calculated as 19 to 25
participants, and ultimately 25 patients were
enrolled (26).

Inclusion criteria were age between 18 and 50
years, confirmed diagnosis of schizophrenia by a
psychiatrist based on DSM-5 criteria, a minimum
of middle school education, and written informed
consent from the patients’ legal guardians.
Exclusion criteria included the presence of major
cognitive impairment prior to ECT (such as
dementia or delirium), history of brain surgery,
stroke, or seizures, changes in medication type or
dose during the six ECT sessions, lack of treatment
follow-up, discharge against medical advice, or
withdrawal from the study. After selection based
on inclusion and exclusion criteria and obtaining
informed consent, demographic information was
recorded. Cognitive performance was assessed
using the Montreal Cognitive Assessment (MoCA)
and the Mini-Mental State Examination (MMSE).
These assessments were completed 1 h before the
first ECT session and repeated 3 h after completion
of six ECT sessions. Each patient received a total of

six ECT sessions administered on alternate days.
Treatment-related variables, including delivered
electrical energy (joules) and seizure duration, were
recorded for each participant.

The MoCA evaluates cognitive domains such as
memory, attention, executive function, language,
visuospatial ability, and orientation, with a total score
ranging from 0 to 30; scores below 26 indicate
cognitive impairment (27-29). The MMSE assesses
orientation, registration, attention, recall, language,
reading, writing, and visuospatial skills, with a total
score ranging from 0 to 30 (30,31).

The present study was approved by the Ethics
Committee of Golestan University of Medical Sciences
(IR.GOUMS.REC.1399.287). the collected data were
analyzed using SPSS software (version 16). Normality
was assessed with the Shapiro-Wilk test. Pre- and
post-treatment cognitive scores were compared using
the paired t-test, while ANOVA, Chi-square, and
Pearson's correlation tests were applied for subgroup
and correlation analyses. A two-tailed P-value < 0.05
was considered statistically significant.

RESULTS

The mean age of the participants in this study was
36.72 + 10.08 years. The majority of patients were
female (56%) and had an education level below
diploma (52%). The mean duration of schizophrenia
was measured at 13.56 * 6.70 years. The mean
delivered electrical energy during ECT was 25.24 + 5.33
joules, and the mean seizure duration was 39.35 + 7.52
seconds. All participants had a history of atypical
antipsychotic medication use (Table 1).

The total MoCA score before the first ECT session was
18.00 * 2.75, which increased to 21.00 + 3.13 after
completion of six ECT sessions. This improvement was
statistically significant (p=0.001). Moreover, t-test
analysis confirmed a significant enhancement in overall
cognitive performance following ECT.

In domain-specific analysis, mean pretest scores for
visuospatial/executive  function, attention, and
language were 2.36 + 0.56, 2.04 + 0.67, and 2.08
0.40, respectively, while posttest scores were 3.28 +
0.73, 2.92 + 0.70, and 2.48 £ 0.50, respectively. These
domains showed statistically significant improvement
after treatment (p<0.05). However, changes in
abstraction, delayed recall, and orientation were not
statistically significant (p>0.05; Table 2).

The mean MMSE score increased from 19.88 + 2.69 at
baseline to 21.92 + 2.78 after treatment, and this
difference was statistically significant (p=0.001; Table
2).

Comparative analysis of MoCA and MMSE score
changes based on gender, marital status, medication
type, educational level, and previous history of ECT
revealed no statistically significant differences between
groups (p>0.05; Table 3).

Pearson correlation analysis indicated no significant
associations between cognitive scores (MoCA and
MMSE) and age, duration of illness, delivered electrical
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energy (joules), or seizure duration at either
pretest or posttest stages (p>0.05; Table 4).
CONCLUSION

In the present study, scores on the MoCA and
MMSE significantly improved after six ECT sessions
compared with baseline, which is consistent with
the findings of Tor et al. (2017) and Seow et al.
(2019) (32,26). Our results are also in line with
studies by Isserles (2020) and Chan (2019)
reporting cognitive improvement following ECT
(35,36). In the systematic review by Ong and Chan
(2022), although transient cognitive impairment
was reported, it typically resolved within a few
weeks (37). In contrast, some studies, such as
Danenberg (2021) and Petrides (2015), found no
significant cognitive changes after ECT (38,40).

In the present study, age, gender, educational
level, and type of antipsychotic medication did not
significantly  influence  cognitive  outcomes,
consistent with Seow and Braga (26,37). No
significant associations were also observed
between ECT parameters (e.g., energy and seizure
duration) and cognitive changes. Overall, the
findings suggest that ECT not only does not
exacerbate cognitive impairment, but may also
contribute to cognitive improvement in patients
with schizophrenia.
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