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Abstract

Introduction: Electroconvulsive therapy (ECT) has been represented as an effective and safe treatment choice for some 
psychiatric disorders. This research aimed to assess cognitive impairment in psychiatric patients who receive ECT. 
Methods: In a three-month follow-up prospective research, all of outpatient or inpatient cases admitted in psychiatric 
department affiliated to Babol University of Medical Sciences, North of Iran, have been examined. Beck Depression 
Inventory (BDI), Mini-Mental State Examination (MMSE) and Wechsler Memory Scale-fourth edition (WMS-IV) 
were used for data collection. These questionnaires were filled out at baseline, on the 1st and 3rd months after ECT. Re-
sults: Fifty patients with mean age 40.3 ± 14.3 years were recruited in the study. Bipolar mood disorder was the most 
frequent psychiatric disorder (42% of total). Depression score significantly decreased between pre-ECT time and the 
3rd month after ECT (p = 0.001). No difference in MMSE and memory score measured in two time points was found 
(p > 0.05). MMSE score decreased on the first month, however, increased on the third month. Although WMS score 
decreased on the first month, it had an increase on the third month and reached to a level higher compared with pre 
ECT time. We didn’t find correlation between mean WMS scores after treatment and the ECT dose (p > 0.05). Con-
clusion: Memory and cognitive impairment following ECT persists for limited period of time. Cognitive performance 
will be increased in the third month to a higher level, even more than the baseline values.
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Introduction

Electroconvulsive therapy (ECT) is an impor-
tant nonpharmacological treatment approach 

in psychiatric disorders1. Continuation and main-
tenance ECT are considered as long term therape-
utic options for patients with severe and chronic 
mood disorders who are not adherent or responsi-
ve to the other treatment approaches2,3. Evidences 
demonstrate that despite the availability of various 
psychopharmacological treatment choices, at le-
ast one third of the patients with major depressive 
disorder receiving pharmacotherapy will become 
treatment resistant and should be treated with ot-
her therapeutic methods such as ECT3. Effective-
ness and safety of ECT to treat mental disorders 
have been evaluated in different studies4,5. It is 

estimated that annually, almost one million pa-
tients receive ECT worldwide6, but the frequency 
and method of applying this method in psychiatric 
departments in different parts of the world are di-
fferent. 

Based on experimental studies, mechanisms of 
ECT antidepressive action are explained through 
neuroplasticity, modulation of the neurotransmit-
ters’ levels, hormones, angiogenesis and changes 
in cerebral blood flow7. In addition to, different 
theories have been raised about the role of various 
neurotransmitters including serotonin, dopamine, 
GABA and reducing effects in beta-adrenergic re-
ceptors in action mechanism of ECT8,9. Even after 
the replacement of the sine-wave with the brief-
pulse and the ultra-brief pulse, ECT remains as-
sociated with significant cognitive impairment10. 
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The common side effects which are often reported 
by the ECT-recipients include deficits in orienta-
tion, attention, speech fluency, executive func-
tions and memory dysfunction which have been 
studied in different researches in Iran and other 
countries6,8,11–18. Some studies have reported no 
adverse effects on memory and implicit learning, 
and some other reported that these complications 
may occur and last from hours to perhaps months 
in some patients18. Considering that the parame-
ters associated with the application of this meth-
od in different regions are different, recent studies 
demonstrate that there is still insufficient informa-
tion available to determine the extent and degree 
of disruption in different domains of cognitive 
performance in ECT recipients18. 

This study aimed to evaluate cognitive impair-
ment in psychiatric patients who received ECT.

Methodology

In this prospective research, all of outpatient or 
inpatient cases admitted in psychiatric department 
affiliated to Babol University of Medical Sciences, 
which were candidate to receive standard bilateral 
ECT throughout the period of three months over 
the year 2017. An informed consent to participate 
in this research was signed by the patients who 
were eligible and were willing to take part in the 
study. All of participants provided a written in-
formed consent form. They have been assured that 
their information would be kept confidential. This 
research has been approved in Ethics Committee 
of Babol University of Medical Sciences as registra-
tion code Mubabol.rec.1393.14. 

Patients with psychiatric disorders whom elec-
troconvulsive therapy was prescribed by a psychi-
atrist and were interested in participating in this 
research were recruited. Mental retardation and 
previously diagnosed cognitive disorders such as 
dementia were considered as exclusion criteria. 

Collected data included demographic charac-
teristics (age, sex, marital status, living place, occu-
pation and education level); past medical history of 
physical or mental disorders; drug and substance 
abuse; family history of psychiatric disorders; pre-
vious history of ECT and the time when the pa-
tient has been undertaken this method. 

Beck Depression Inventory (BDI) was used to 

distinguish the depression-related cognitive im-
pairment from cognitive impairment caused by 
ECT. This inventory is a 12-item self-reporting 
questionnaire which evaluates the severity of de-
pression in normal and psychiatric adult popula-
tions19. There are four rating scales (0–3) in each 
question to measure the severity of depression. 
The patients whose scores were more than 16 have 
been considered for psychiatric consultation and 
treatment for depression. Validity and reliability of 
its Persian translation have been approved in pre-
vious studies19. 

Mini-Mental State Examination (MMSE)20 and 
Wechsler Memory Scale-fourth edition (WMS-
IV)21 were used to assess cognitive performance 
and memory status of the study population. MMSE 
examines several aspects of cognition using spe-
cific questions related to attention, orientation, 
memory, calculation, and language. Those patients 
whose score were less than 25/30 were considered 
to have cognitive impairment. The score of 25–30 
represents no cognitive impairment, 20–25 mild, 
10–20 moderate and 0–10 suggests severe cogni-
tive impairment20. The reliability and validity of 
the Persian version of this test were examined in 
previous studies; showing the overall sensitivity 
and specificity of 98% and 100%, respectively22.

WMS-IV is a clinical tool for assessing visual 
working memory, auditory and visual memory of 
the adults. Validity and reliability of Persian trans-
lation of this questionnaire have been evaluated 
and approved in Iran21. Scoring and interpretation 
were carried out based on the original WMS-IV 
manual23,24. 

These three questionnaires (BDI, MMSE and 
WMS) have been filled out at baseline examina-
tion, on the 1st and 3rd months after electroconvul-
sive treatment.

All of study population received ECT after in-
itial physical examination (to assess vital signs). 
Electroconvulsive therapy was conducted using a 
Dual Graph ECT machine (Sornatics LLC Compa-
ny, Germany). All of participants received stand-
ard bilateral ECT. Mean ECT dose was 85.0 ± 23.2 
millicoulombs (mC). The oxygen saturation was 
checked by pulse oximeter and noninvasive blood 
pressure and heart rate were monitored in these 
patients during the ECT administration. Sodium 
thiopental (Rotexmedica Company, Trittau, Ger-
many) with a dosage of 2.5–4 mg/kg and succinyl-
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choline (Caspian Tamin Pharmaceutical Compa-
ny, Rasht, Iran) with a dosage of 1.5 mg were in-
jected to patients and when necessary relaxation 
was started, ECT was performed. During the ECT 
sessions, we recorded the percentage of electrical 
flow delivered, the number of prescribed ECT ses-
sions in each treatment course and the anesthetic 
drug which was used. 

 Data analysis was performed by SPSS 22 pack-
age; t-test, paired t-test, and ANOVA for repeated 
measures were used for data analysis with signifi-
cance level of p < 0.05. 

Results

Fifty patients were included in the study. The 
flow diagram of the participants is presented in fig-
ure 1. Mean age of the participants was 40.3 ± 14.3 
(range of 20–81) years. Out of them, 29 (58%) were 
female, more than 60% were living in urban area, 
38 (76%) had no occupation, 25 (50%) had educa-
tion at high school level and 24 (48%) were mar-
ried. Twenty-five persons (50%) had at least one 
physical disorder and 23 (46%) had family history 
of psychiatric disorders. Ten individuals (20%) re-
ported a history of substance abuse. 

Sixteen patients (32%) had a history of electro-
convulsive treatment and 34 (68%) did not have 
this history. Distribution of different psychiatric 
disorders in the study population is presented in 
figure 1. This chart shows that bipolar mood dis-
order was more frequent than other psychiatric 
disorders. 

Median of total number of prescribed ECT 
sessions was 8 (range of 3–15) sessions. Quantita-
tive data (mean ± SD of BDI, MMSE and WMS 
scales) in three times – before ECT, the 1st and 3rd 
months after ECT – is summarized in table 1. BDI 
(p < 0.001), MMSE (p < 0.001) and WMS score (p 
< 0.001) were significantly decreased on the first 
month after ECT compared with preECT values. 
Furthermore, these values were significantly dif-
ferent between the first and the third month after 
ECT administration; BDI (p < 0.001) decreased, 
but MMSE (p < 0.001) and WMS score (p = 0.004) 
increased to a higher values. Depression score 
significantly decreased when it was compared be-
tween before ECT and the 3rd month after ECT (p 
< 0.001), but no significant change was found be-

tween MMSE (p = 0.12) and memory score (p = 
0.20). MMSE score decreased on the first month, 
however, increased on the third month. Although 
WMS score decreased on the first month, it had an 
increase on the third month and reached to a level 
higher than before ECT. 

Mean WMS score after treatment had no sig-
nificant correlation with the ECT dose (p = 0.534); 
furthermore, mean difference of MMSE scores be-
fore ECT administration and the first month after 
ECT had no significant correlation with age (p = 
0.378) and gender (p = 0.436).  The correlation 
of BDI, MMSE and WMS scores with age and re-
ceived electrical flow is presented in table 2. Mean 
of difference between [MMSE score preECT and 
the 3rd month after ECT] and mean of difference 
between [MMSE score preECT and after the 1st 
month] had significant correlation (p = 0.002). 

Figure 1. Flow diagram of the participants 
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Furthermore, mean of difference between [WMS 
score preECT and the 3rd month after ECT] and 
mean of difference between [MMSE score preECT 
and the 3rd month after ECT] had significant cor-
relation too (p = 0.029). 

No significant association was observed be-
tween the administration of anesthetic drugs (ben-
zodiazepines or anticholinergic drugs) and MMSE 
and WMS scores – measured in the preECT and 
the first and the third months after ECT (p > 0.05). 

MMSE and WMS scores were compared be-
tween the patients whose BDI scores were ≤ 16 
and those whose scores were > 16 (table 3). On the 

first month after ECT administration, MMSE (p = 
0.14) and WMS score (p = 0.78) had no significant 
differences between the patients whose BDI scores 
were ≤ 16 and those whose scores were > 16. How-
ever, on the third month after ECT administration, 

MMSE score had significant difference (p = 0.03) 
but WMS had no statistical significant difference 
(p = 0.12) between these two groups. 

Table 1: BDI1, MMSE2 and WMS3 scores change before ECT4, the 1st and 3rd months after ECT

Variables

Before ECT and the first 
month after ECT

mean ± SD

Before ECT and the third 
month after ECT

mean ± SD

The first and the third month 
after ECT

mean ± SD

Before 
ECT

The 1st 
month 
after 
ECT

p-value Before 
ECT

The 3rd 
month 
after 
ECT

p-value
The 1st 
month 
after 
ECT

The 3rd 
month 
after 
ECT

p-value

Beck Depression 
Inventory score

29.7 ± 
16.0

13.3 ± 
5.2 < 0.001 29.7 ± 

16.0
7.4 ± 
3.8 < 0.001 13.3 ± 

5.2
7.4 ± 
3.8 <0.001

Mini-Mental State 
Examination score 

22.3 ± 
4.6

21.5 ± 
4.4 <0.001 22.3 ± 

4.6
23.9 ± 

3.6 0.12 21.5 ± 
4.4

23.9 ± 
3.6 <0.001

Wechsler Memory 
Scale score

87.0 ± 
16.7

77.4 ± 
16.2 <0.001 87.0 ± 

16.7
87.0 ± 
20.0 0.20 77.4 ± 

16.2
87.0 ± 
20.0 0.004

1-BDI= Beck Depression Inventory; 2- MMSE= Mini-Mental State Examination; 3-WMS= Wechsler Memory Scale; 4- ECT= 
Electroconvulsive therapy

Figure 2. Percentage of different psychiatric disorders in the candidates for ECT
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Table 2. Correlation of BDI1, MMSE2 and WMS3 scores with age, gender and received electrical flow

Age r
p-value 1

Delivered 
electrical 

flow
r

p-value
0.094
0.534 1

Total 
number of 

ECT sessions
r

p-value
-0.212
0.158

0.417
0.004 1

Mean of 
difference 
between 

MMSE score 
before ECT 
and the 1st 

month

r
p-value

0.136
0.378

0.122
0.436

0.109
0.485 1

Mean of 
difference 
between 

MMSE score 
before ECT 
and the 3rd 

month

r
p-value

-0.024
0.896

-0.087
0.630

-0.089
0.629

0.514
0.002 1

Mean of 
difference 
between 

WMS score 
before ECT 
and the 1st 

month

r
p-value

0.108
0.486

-0.043
0.782

0.069
0.659

0.016
0.919

0.280
0.115 1

Mean of 
difference 
between 

WMS score 
before ECT 
and the 3rd 

month

r
p-value

0.176
0.335

-0.007
0.971

-0.239
0.188

0.046
0.800

0.380
0.029

0.225
0.207 1

Age
Delivered  
electrical 

flow

Total 
number 
of ECT 
sessions

Mean of 
difference 

between MMSE 
score before 

ECT and the 1st 
month

Mean of 
difference 

between MMSE 
score before 

ECT and the 3rd 
month

Mean of 
difference 
between 

WMS score 
before ECT 
and the 1st 

month

Mean of 
difference 

between WMS 
score before 
ECT and the 

3rdmonth

1-BDI= Beck Depression Inventory; 2- MMSE= Mini-Mental State Examination; 3-WMS= Wechsler Memory Scale

COGNITIVE IMPAIRMENT IN PSYCHIATRIC PATIENTS RECEIVING ELECTROCONVULSIVE THERAPY
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Discussion

Three months follow-up of the patient receiv-
ing ECT, revealed that although the severity of de-
pression was decreased significantly in the first and 
third months after ECT, cognitive performance 
decreased in the first month, but increased in the 
third month to a higher level, even more than the 
baseline values. Furthermore, WMS scores de-
creased in the first month, but increased in the 3rd 
month and reached the baseline values. 

Previous studies provide different information 
about the degree of cognitive impairment experi-
enced during and after ECT. This may be attribut-
ed to the subjective nature of patient reports and/
or the inflexibility of the tests which are admin-
istered to measure the cognitive performance of 
the patients25. Getty reported that ECT might be 
associated with a variety of transient impairments 
in cognitive performance during and following the 
treatment such as deficits in orientation, short term 
memory function, attention, speech fluency and 
executive functions18. These side effects could lead 
to limited use of ECT as an acute treatment choice 
for treatment-resistant depression. He mentioned 
that some studies reported absence of any effects 
on memory and implicit learning, and some oth-
ers had shown diverse negative impacts on various 
domains of cognition18. Considering that cogni-
tive function might impair or improve after ECT 

in major depressive disorder receiving this treat-
ment procedure, Mohn monitored these patients 
for six months and concluded that the cognitive 
improvement which was observed at six-week fol-
low-up was still maintained and even increased16. 
Dunn suggests that ECT techniques, baseline cog-
nitive status and the patient’s age can be associated 
with cognitive side effects of ECT26. Haghighi fol-
lowed 38 patients with bipolar I disorder undergo-
ing ECT for two years and reported that a better 
baseline cognitive performance might be associat-
ed to better cognitive status at follow-up phase27. 
In our research, the extent of cognitive function 
on the third month after ECT administration was 
higher in the patients who had worse baseline de-
pressive conditions; in this group MMSE score had 
significant increase. This may be attributable to 
depression-related cognitive impairment at base-
line measurement; after ECT administration and 
improvement in depressive condition, cognitive 
performance was improved. Similar to the above 
situation, in the patients with worse depressive 
condition, compared to the patients whose scores 
were less than 16, memory function was extended 
with a higher value, although the difference was 
not significant. 

In this study, WMS score after treatment had 
no significant correlation with the dose of ECT, 
and this is in concordance with Lisanby et al re-
search28. Kerner et al explained that the ECT ef-

Table 3. MMSE1 and WMS2 scores according to the severity of depression in ECT3 recipients

Variables Time
the patients whose 

BDI scores were ≤ 16
Mean±SD

the patients whose 
BDI scores were > 16

Mean±SD
p-value

MMSE score

Before ECT 
administration 21.1±3.3 22.7±4.9 0.29

The first month after 
ECT administration 19.8±3.4 22.0±4.6 0.14

The third month after 
administration 21.9±2.8 24.8±3.6 0.03

WMS score

Before ECT 
administration 82.3±18.8 88.5±16.0 0.27

The first month after 
ECT administration 76.2±19.0 77.8±15.5 0.78

The third month after 
administration 78.9±28.6 90.5±14.4 0.12

1- MMSE= Mini-Mental State Examination; 2-WMS= Wechsler Memory Scale; 3- ECT= Electroconvulsive therapy
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ficacy depends of stimulus dosage and induction 
of seizure10. He represented that the combination 
of anatomical positioning of electrode placement 
and stimulus dose could determine the clinical ef-
ficacy and remission rate, ranging from 20 to 8010. 
McClintock studied multiple factors that were 
thought to be associated with neurocognitive ef-
fects of ECT. He reported that unilateral temporal 
electrode positioning could have less side effects 
than bilateral placement. He represented that bi-
frontal electrode placement had less effects on 
memory functions than bitemporal or right uni-
lateral; furthermore, he compared the impact of 
different ECT techniques on cognitive function, 
memory, processing speed and attention29. 

In our study, MMSE scores had no significant 
correlation with age and gender. However, there 
are some questions about the sensitivity of MMSE 
in evaluation of cognitive impairment related to 
ECT. Tornton represented the insensitivity of cur-
rent measures being used to examine cognitive 
function during ECT and suggested to implement 
more sensitive measures30.  McClintock reported 
that age was significantly associated with change 
in memory performance. He mentioned that cer-
ebrovascular disease was associated with a wide 
range of neurocognitive disorders including de-
mentia and cognitive impairment, in addition to, 
cerebrovascular disease could be associated with 
depression in older adults29. Getty found that ECT 
did not alter cognitive performance in assessed 
domains including speed of processing, executive 
function, and visual search during two hours after 
receiving therapy. In addition to, patients who re-
ceived longer seizure duration elicited by ECT did 
not exhibit greater concentration impairment18.  

The most important limitations of this study are 
conducting the research in a small population of 
ECT recipients and a relatively short follow-up du-
ration; in addition to, it is recommended for future 
researches to consider the impacts of electrocon-
vulsive therapy in any particular psychiatric disor-
der, specifically.

Conclusion

Memory and cognitive impairment following 
ECT were present for the limited period of time. 
Cognitive performance will be increased in the 

third month to a higher level, even more than the 
baseline values.
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