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Abstract

It is known that patients with schizophrenia have positive and negative symptoms, as well as deterioration in cognitive functions. The main objective of this study was to
investigate the effects of electroconvulsive therapy (ECT) on certain attention tests in patients with schizophrenia. The study included 103 patients who were diagnosed
with schizophrenia according to the DSM-5 diagnostic criteria (39 outpatients receiving antipsychotic treatment alone, 32 inpatients receiving ECT+antipsychotic treat-
ment, and 32 inpatients receiving antipsychotic treatment alone) and 42 healthy volunteers. The Stroop and digit span tasks were used as attention tests. Disease severity
was assessed using the Scales for the Assessment of Positive/Negative Symptoms. There was a significant deterioration in the Stroop 4 and Stroop time difference val-
ues in all the three patient groups. No significant deterioration was observed in the digit span test in any of the groups. The Stroop 4, Stroop time difference and Stroop
spontaneous correction scores were found to be associated with both negative and positive symptoms in the ECT+antipsychotic treatment group. The Stroop spontaneous
correction scores were associated with positive symptoms only in the group receiving antipsychotic treatment alone. The only significant improvement in the number of
spontaneous corrections was observed in the ECT group after therapy compared to the baseline. However, no significant change was observed in the Stroop 4 and Stroop
time difference results, which were impaired compared to the normal scores. In the group receiving only antipsychotic treatment, there were significant improvements in
Stroop 4, Stroop time difference and number of spontaneous corrections after treatment. In this study, it was determined that ECT added to drug treatment had positive
rather than negative effects on the patients’ performance in attention tests, although not as much as drug treatment. However, it should be considered that the group in
which ECT was added to treatment consisted of more severe cases.
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Introduction to healthy controls. Among the impaired cognitive areas are
many functions related to attention, working memory, executive

It has been suggested that in patients with schizophrenia, fynction, visual memory, verbal memory, learning and processing

impairments in cognitive functions, as well as positive and negative
symptoms are among the main factors that cause disability and
decrease in functional capacity [1]. Considering the lifelong
course of symptoms in schizophrenia, positive and negative
findings show a fluctuating course while cognitive impairment
begins before the onset of the disease and shows a relatively stable
course [2]. Research has shown that patients with schizophrenia
have deterioration in more than one cognitive area compared
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speed [3]. Studies have been conducted to investigate the effects of
both symptoms and treatments on cognitive functions in patients
with schizophrenia. In a study conducted with 1,493 patients with
schizophrenia, it was reported that the patients had widespread and
significant impairments in cognitive areas, and the deterioration
in cognitive tests was not associated with positive symptoms
but had a moderate relationship with negative symptoms [4].

The effect and side-effect mechanisms of electroconvulsive therapy
(ECT) applied in the treatment of schizophrenia have not yet
been clearly elucidated. Amnesia is the most commonly reported
cognitive side effect associated with ECT. Both retrograde and
anterograde amnesia can be seen as a result of ECT [5]. When the
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literature on the subject is examined, publications show that ECT
does not have a significant effect on simpler attention tasks, such as
the digit span test [6] while there are also studies reporting reduced
performance in tests measuring executive functions, such as the
Stroop, tracing and verbal fluency tests [7]. It is considered that the
greatest difficulty in accurately understanding the effect of ECT on
executive functions is that these functions are also affected by factors
such as cognitive slowdown and impaired attention due to ECT [5].

The primary objective of this study was to compare the pre-
treatment and post-treatment attention functions of hospitalized
schizophrenic patients receiving ECT and antipsychotic therapy
and schizophrenic outpatients receiving only antipsychotic
therapy. Thus, we aimed to provide an understanding of the
effect of ECT on attention in patients with schizophrenia.
At the same time, it was attempted to clarify the effect of the
disease on attention by comparing the attention functions of
the schizophrenia group and the healthy control group. We
consider that the measurement of cognitive control functions in
this patient group will contribute to the literature in terms of the
clinical, functional and social adaptation of therapeutic strategies.

Materials and Methods

The study was carried out at the Psychiatry Clinic of Indnii
University Turgut Ozal Medical Center between January 2014 and
January 2016. A total of 103 patients aged 18-65 years, who were
diagnosed with schizophrenia according to the DSM-5 diagnostic
criteria and treated as an outpatient or inpatient in the psychiatry
outpatient clinic and ward were included in the sample [8]. The
healthy control group consisted of healthcare professionals who
were not diagnosed with any psychiatric disorder in their current
state after an interview with a psychiatrist, had no previous
psychiatric disease history and no known physical disease. Forty-
two participants matched with the patient group in terms of age
and gender were included in the healthy control group. As the
control group, 42 healthy volunteers with similar age and gender
characteristics to the patient groups were recruited. The procedures
to be performed were explained in detail to all patient and control
groups participating in the study, and informed consent was
obtained. The study was conducted in accordance with the tenets
of the Declaration of Helsinki. Ethics committee approval was
received from Malatya Clinical Research Ethics Committee with
the protocol number 2014/128 and date 21.01.2015. Individuals
with an educational level below primary school, those with any
medical disease that could affect cognitive functions, those with
mental retardation, and those with a history of serious head
trauma, alcohol or substance abuse/dependence, an additional
psychiatric disorder diagnosis according to DSM-5 other than
the diagnosis of schizophrenia were not included in the study.

A sociodemographic and clinical data collection form was
applied to all the patients and controls by the physician who
conducted the study. The Scale for the Assessment of Positive
Symptoms (SAPS) and the Scale for the Assessment of Negative
Symptoms (SANS) were administered to 39 patients who were
followed up in the outpatient clinic following an interview
with the same physician. During the same session, these
patients were asked to complete the Stroop and digit span tasks.

The Stroop and digit span tests were applied to the 64 patients
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receiving inpatient treatment at the psychiatry ward, following an
interview with the physician conducting the study, and the same
procedure was repeated at the time of their discharge. For the 32
inpatients receiving ECT, SAPS, SANS and neuropsychological
tests were administered twice before therapy and one day after
the last ECT session. The same scales and neuropsychological
tests were also applied to the 32 inpatients who received only
antipsychotic treatment at the end of the treatment.

ECT application

ECT was administered to patients with sudden/recently onset of
positive symptoms or who had a good response to ECT before. In
32 of the 64 inpatients, eight to 10 sessions of ECT were performed
under general anesthesia for three days a week, not on consecutive
days. This therapy was added to the existing pharmacological
treatment of the patients. Before ECT, 0.5 mg atropine sulfate, 0.5
mg/kg succinylcholine, and 1.0 mg/kg propofol were intravenously
administered to the patients. The sessions were undertaken between
9 am. and 11 a.m. following overnight fasting. Bilateral ECT
was applied to the patients with the Thymatron TM DG device
(Somatics, Inc., Lake Bluff, IL, USA) with the bipolar short-
pulse square wave pulse using standard settings. The parameters
of the ECT device were as follows: maximum load delivered,
504 mC; current, 0.9; pulse range, 0.5 mg; frequency, 10-70
Hz; and maximum time, 8 seconds. During ECT, motor seizures
were observed and electroencephalography monitorization was
performed by wrapping a blood pressure cuff around an arm and
inflating the cuff [9].

Stroop test

This is a neuropsychological test that was first developed by Stroop
in 1935 and reflects frontal lobe function. The standardization of
this test in Turkey was performed by Karakas et al. in 1999 [10].
The Stroop interference effect results from the tendency of an
individual to also say the ink color of a presented word when asked
only to focus on the name of the word. The Stroop test measures
selective attention, reading and color naming, and the individual’s
ability to actively suppress non-essential information. In the
current study, the Stroop test was applied to the patient groups and
the healthy controls using the following tasks: Stroop 1, reading
color names printed in black ink; Stroop 2, saying the ink color of
rectangles printed in different inks; Stroop 3, reading color names
printed in different inks; and Stroop 4, saying the ink color of
words printed in different inks. The duration of each section was
separately calculated, and the time difference between the third
and fourth tasks was evaluated as the ‘Stroop time difference’.

Digit span test

This test was developed to measure the learning ability of
individuals [11]. The digit span learning test consists of two parts,
namely ‘forward digit span’ and ‘backward digit span’ to evaluate
verbal attention and working memory, respectively. During this
test, the examiner reads numbers aloud at a rate of one number per
second and asks the individual to repeat these immediately after
him/her in the same order. First, sequences with a small number of
digits are used, and as the individual succeeds, the sequences are
continued by adding one more number to the digit. The number
of digits in the sequence of numbers that an individual can repeat
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accurately is calculated as the score of that part. The maximum
score that can be obtained is 8 for the forward digit span and 7
for the backward digit span. Since this test specifically shows the
function of the medial temporal area and hippocampus, individuals
with disorders of these regions are expected to perform poorly in
the digit span test.

The Scale for the Assessment of Positive Symptoms

SAPS was first developed by Andreasen in 1990 [12]. The
reliability and validity studies of the Turkish version of the scale
were undertaken by Erkog et al. in 1991 [13]. SAPS measures the
level, distribution and severity of positive symptoms in patients
with schizophrenia. It consists of 34 items presented under four
subscales, namely hallucinations, delusions, bizarre behavior, and
positive formal thought disorder. The total score of each subscale
is calculated by adding the score of each item in that subscale, and
the total scale score is calculated by adding the total scores of all
subscales. Each subscale item is scored from 0 to 5, and the total
score of the scale also varies between 0 and 170. In the validity and
reliability study of the Turkish version, Cronbach alpha was 0.75
for positive symptoms [13].

The Scale for the Assessment of Negative Symptoms

SANS was first developed by Andreasen in 1990 [12]. The
reliability and validity studies of the Turkish version of the scale
were conducted by Erkog et al. in 1991 [13]. SANS measures the
level, distribution and severity of negative symptoms in patients
with schizophrenia. It contains 25 items under the following five
subscales: flattening or blunted affect, alogy, apathy, anhedonia,
and attention deficit. The total score of each subscale is calculated
by adding the score of each item in that subscale, and the total
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scale score is calculated by adding the total scores of all subscales.
Each subscale item is scored from 0 to 5, and the total scale score
varies between 0 and 125. In the validity and reliability study of the
Turkish version, Cronbach alpha was 0.77 for negative symptoms
[13].

Statistical analysis

The Statistical Package for the Social Sciences (SPSS) for
Windows, version 17.0 was used for the statistical evaluation of
our data. Arithmetic mean + standard deviation were was to define
quantitative data, and numbers (n) and percentage (%) were used
to define qualitative data. Variables with quantitative data were
tested with the Shapiro-Wilk normality test. Pearson’s chi-square
analysis was used in the evaluation of qualitative (categorical)
variables, unpaired t-test was used in the statistical evaluation
of quantitative variables, and one-way analysis of variance in
independent groups. Pearson correlation analysis was used for the
variables showing a normal distribution and Spearman correlation
analysis was used for those not showing a normal distribution. A p
value of <0.05 was considered statistically significant.

Results

Table 1 presents the sociodemographic characteristics of the
patient and control groups and the descriptive statistics on the
age of disease onset and duration of disease in the patient groups.
When the disease duration was compared, there was a statistically
significant difference between the patient groups. The mean
duration of disease was 168+107 months in the outpatient group,
103.94+86.3 months in the group receiving ECT + antipsychotic
treatment, and 94.5+72.4 months in the hospitalized group
receiving only pharmacological treatment (p=0.001).

Table 1. Comparison of data on the sociodemographic characteristics of the schizophrenia and control groups

Inpatients receiving

Inpatients receiving drug  Outpatients receiving

Control group

Mgt et et sy 7

Age, years 32.8+7.7 31.8+8.8 35.4+11.3 38.7+9.6 0.01
Age of onset, years 24.06+6.5 23.9+7.3 24.9+6.6 - 0.780
Disease duration (months) 103.94+86.3 94.5+72.4 168+107 - 0.001
Number of episodes 5.19+£3.35 3.78+2.22 5.64+4.03 - 0.095
Gender (F/M) 8/24 13/19 7/35 14/25 0.095

Primary school 6 (18.8%) 5(15.6%) 7%17.9 12 (28.6%)
Education level Middle school 7 (21.8%) 7 (21.9%) 15 (38.5%) 4 (9.5%) 0.102
n (%) High school 14 (43.8%) 17 (53.1%) 11 (28.2%) 16 (38.1%)

University 5(15.6%) 3 (9.4%) 6 (15.4%) 10 (23.8%)
Family history of Present 46.9% 53.1% 69.0% 0 0134
psychotic disorder  ,pep 53.1% 46.9% 31.0% 0 '
Smoking (+/-) 21/11 16/26 31/11

Statistically significant at p<005. Results of the Shapiro-Wilk normality test, Pearson’s chi-square analysis, unpaired t-test, and one-way analysis of variance in inde-

pendent groups are given.
ECT, electroconvulsive therapy; SD, standard deviation

530



doi: 10.5455/medscience.2021.10.329

The data regarding the comparison of the Stroop test results of
the patient and control groups are given in Table 2. There was a
significant difference between the groups in the Stroop 4 and Stroop
time difference values (p=0.017 and p=0.007, respectively). The
Stroop 4 and Stroop time difference values were the highest in the
group receiving ECT + antipsychotic treatment (118.96+50.00 and
79.71+46.37, respectively while the lowest values were observed
in the healthy control group (93.76+21.95 and 55.00+18.99,
respectively).

The comparison of the Stroop and digit span tasks before and after
treatment in schizophrenic patients receiving ECT + antipsychotic
treatment was performed with the paired t-test. After treatment,
Stroop 3 was found to be long enough to create a statistically
significant difference compared to the pre-treatment values
(p=0.048). The number of spontaneous corrections was found to
be lower after treatment compared to the baseline values (p=0.013)
(Table 3).

The SANS and SAPS scores were statistically significantly lower
after treatment compared to before treatment (p < 0.001 for both).

The paired t-test was used to compare the Stroop and digit span
test scores before and after treatment in schizophrenic patients
who only received antipsychotic treatment and were followed
up as inpatients. Compared to pre-treatment, the post-treatment
results of Stroop 2, Stroop 4, Stroop time difference and number of
spontaneous corrections were low enough to create a statistically
significant difference (p=0.040, p=0.006, p=0.001, and p=0.013,
respectively) (Table 3).

After treatment, the SANS and SAPS scores were found to be
statistically significantly lower compared to the pre-treatment
values (p<0.001 and p<0.001) (Table 4).

Tables 5 and 6 show the Pearson correlation analysis results of
normally distributed data and the Spearman correlation analysis
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results of data without a normal distribution. There was a positive
correlation between the pre-treatment SANS values and the Stroop
4 and Stroop time difference scores of the patients who received
ECT + antipsychotic treatment (r=0.385, p=0.030 and r=0.424,
p=0.016, respectively). In the same group, a significantly positive
correlation was observed between the post-treatment SANS scores
and the Stroop 4 value, number of errors, and number spontaneous
corrections (r=0.358, p=0.044; r=0.0381, p=0.032, and r=0.448,
p=0.010, respectively). In the group that received antipsychotic
treatment alone, there was a negative significant correlation
between the pre-treatment SANS score and the backward digit
span value (r=-0.362, p=0.042). In the same group, a significant
negative correlation was detected between the post-treatment
SANS score and only the forward digit span value (r=-0.351,
p=0.049).

In the ECT + antipsychotic treatment group, there was a positive
correlation between the pre-treatment SAPS scores and the values
of Stroop 4, Stroop time difference, and number of spontaneous
corrections (r=0.420, p=0.017; r=0.416, p=0.018; and r=0.361,
p=0.042, respectively). In the same group, a significant positive
correlation was found between the post-treatment SAPS score and
the forward digit span value (r=0.352, p=0.048). In the group that
received drug therapy alone, the post-treatment SAPS score had a
positive correlation with the number of spontaneous corrections
(r=0.368, p=0.038) and a significant negative correlation with the
forward and backward digit span values (r=-0.463, p=0.008 and
=-0.476, p=0.006, respectively).

Table 6 presents the comparison of the median values of the Stroop
test, digit span test, SANS, and SAPS between the hospitalized
schizophrenia groups. The median post-treatment values of Stroop
2, Stroop 3, Stroop 4, and Stroop time difference were statistically
significantly higher in the ECT + antipsychotic treatment group
compared to the group that received antipsychotic treatment alone
(p=0.0001, 0.018, 0.001, and 0.012, respectively).

Table 2. Comparison of the sociodemographic data between the schizophrenia and control groups

Inpatients receiving

Inpatients receiving

Outpatients receiving Control group

et e el gty
Stroop 1 38.37+13.3 34.254+9.98 36.79+10.58 34.40+8.61 0.310
Stroop 2 56.53+15.3 48.59+11.98 51.92+18.07 49.88+14.27 0.164
Stroop 3 39.25+12.3 25.59+9.61 39.28+8.98 38.23+13.91 0.522
Stroop 4 118.9+50.0 101.62430.8 100.21+28.5 93.76+21.95 0.017
Stroop time difference 79.71+46.3 66.03+25.31 63.16+22.78 55.00+18.99 0.007
Number of spontaneous corrections 3.41+2.698 3.75+2.929 2.13£1.657 3.05+3.162 0.062
Number of errors 1.84+1.917 2.03+2.584 1.10+1.314 2.43+4.597 0.428
Forward digit span 5.16£1.394 5.41+0.837 5.38+1.407 5.55+916 0.482
Backward digit span 4.09+1.802 3.66+0.701 3.79+0.645 4.08+0.984 0.161

Statistically significant at p<005. Results of the unpaired t-test and one-way analysis of variance in independent groups are given.

ECT, electroconvulsive therapy; SD, standard deviation
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Table 3. Comparison of the pre-treatment and post-treatment SANS, SAPS, Stroop and digit span results between the inpatient schizophrenia groups

ECT + drug treatment Drug treatment alone
Mean + SD p value Mean + SD p value

Pre-treatment 38.37+13.33 34.25+9.98

Stroop 1 0.360 0.106
Post-treatment 36.71+£10.17 32.40+7.21
Pre-treatment 56.53+15.37 48.59+11.98

Stroop 2 0. 675 0.040
Post-treatment 57.53+17.03 45.75+9.84
Pre-treatment 39.25+12.32 35.59+9.61

Stroop 3 0. 048 0.454
Post-treatment 43.25+12.33 36.62+9.42
Pre-treatment 118.96+50.00 101.62+30.85

Stroop 4 0.755 0.006
Post-treatment 121.46+45.27 88.124+23.27
Pre-treatment 79.71+£46.37 66.03+25.31

Stroop time difference 0.743 0.001
Post-treatment 76.96+45.15 51.81+19.78
Pre-treatment 3.41+£2.698 3.75+2.929

Number of spontaneous corrections 0.013 0.013
Post-treatment 2.72+2.275 2.47+2.110
Pre-treatment 1.84+1.917 2.03+2.584

Number of errors 0.058 0.058
Post-treatment 2.63+5.874 1.06+1.343
Pre-treatment 5.16+1.394 5.41+0.837

Forward digit span 0.054 0.054
Post-treatment 5.34+1.516 5.72+0.772
Pre-treatment 4.09+1.802 3.66+0.701

Backward digit span 0.197 0.197
Post-treatment 4.09+1.304 3.81+0.859

Statistically significant at p < 005. Results of the unpaired t-test and one-way analysis of variance in independent groups are given.
ECT, electroconvulsive therapy; SD, standard deviation

Table 4. Correlation of the SANS score and Stroop test parameters before and after treatment according to the treatment method used

SANS

r p
ECT + drug treatment, pre-treatment
Stroop 4 0.385 0.0030
Stroop time difference 0.424 0.016
ECT + drug treatment, post-treatment
Stroop 4 0.358 0.044
Number of spontaneous corrections 0.448 0.010
Number of errors 0.0381 0.032
Drug treatment alone, pre-treatment
Backward digit span 0.362 0.42
Drug treatment alone, post-treatment
Forward digit span -0.351 0.049

Statistically significant at p < 005. Results of Pearson’s and Spearman’s correlation tests are given
ECT, electroconvulsive therapy; SANS, the Scale for the Assessment of Negative Symptoms
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Table 5. Correlation of the SAPS score and Stroop test parameters before and after treatment according to the treatment method used

SANS

ECT + drug treatment, pre-treatment

Stroop 4 0.420 0.017
Stroop time difference 0.416 0.018
Number of spontaneous corrections 0.361 0.042
ECT + drug treatment, post-treatment

Forward digit span 0.352 0.048
Drug treatment alone, post-treatment

Number of spontaneous corrections 0.368 0.038
Forward digit span -0.463 0.008
Backward digit span -0.476 0.006

Statistically significant at p < 005. Results of Pearson’s and Spearman’s correlation tests are given.
ECT, electroconvulsive therapy; SAPS, the Scale for the Assessment of Positive Symptoms

Table 6. Comparison of the median values obtained from the Stroop test, digit span test, SANS and SAPS between the inpatient schizophrenia groups

ECT + drug treatment Drug treatment alone
p value
Median (min-max) Median (min-max)

Stroop 1 34 (23-62) 32 (21-50) 0.122
Stroop 2 54 (33-126) 45 (32-78) 0.0001
Stroop 3 42 (29-80) 34.5 (25-59) 0.018
Stroop 4 108 (50-251) 83 (60-143) 0.001
Stroop time difference 65.5 (10-209) 46 (16-109) 0.012
Number of errors 0 (0-26) 1 (0-5) 0.977
Number of spontaneous correc- 3 (0-9) 2(0-8) 0.688
tions
Forward digit span 6 (2-9) 6 (4-7) 0.310
Backward digit span 4 (1-9) 4 (2-6) 0.298
Backward digit span 9.5 (3-18) 9.5 (6-12) 0.94
SANS score 46 (5-92) 48.5 (8-75) 0.633
SAPS score 24 (0-92) 36 (8-81) 0.108

Results of the unpaired t-test and one-way analysis of variance in independent groups are given.
ECT, electroconvulsive therapy; SANS, the Scale for the Assessment of Negative Symptoms; SAPS, the Scale for the Assessment of Positive Symptoms

Discussion

One of the main results of this study is that the patients diagnosed
with schizophrenia had deterioration in attention-related
cognitive functions evaluated with the Stroop and digit span tests
compared to the healthy controls, and there was an improvement
in hospitalized patient groups in the attention-related cognitive
functions after treatment. In addition, in the group that received
ECT + antipsychotic treatment, the severity of the disease was

associated with patient performance in the Stroop tasks, while it
was related to the digit span test performance in the group that
only received antipsychotic treatment. Currently, there are many
scientific studies showing that cognitive functions are impaired in
schizophrenia [3, 14]. In our study, the Stroop test values were
worse among the inpatients with schizophrenia than in the healthy
controls, which supports previous studies. Alptekin et al. showed
that patients with schizophrenia performed lower in the backward
digit span test than healthy controls, and also exhibited poorer
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performance in working memory, as well as complex attention
[15]. In the same study, it was reported that the perceived quality
of life in patients with schizophrenia was affected by cognitive
impairment, but this was not related to disease severity or drug
side effects. Similarly, we determined that the schizophrenic
patients had lower performance in the digit span test compared to
the healthy control group, but there was no statistically significant
difference. This can be explained by the shorter duration of the
disease in the schizophrenic patient group in our study compared
to the previous research. Although there are studies showing
that cognitive dysfunction in schizophrenic patients regresses
with regular antipsychotic treatment [16,17], there are also those
suggesting that there is no significant change over time [18,19].
In the current study, when the cognitive functions of patients
receiving antipsychotic treatment were compared before and after
treatment, a significant improvement was observed in cognitive
functions after treatment.

The main objective of the current study was to observe the effect
of ECT applied in addition to drug treatment on the attention-
related cognitive functions of schizophrenic patients. Based on
the available data, it has not been yet clearly shown whether ECT
causes cognitive impairment in patients with schizophrenia or in
those with depression [20]. In a study published by Viswanath et al.
in 2013, bilateral ECT was performed in 30 patients with bipolar
mania, schizophrenia, unipolar depression, and bipolar depression,
and the cognitive functions of the patients were measured after
the first, third and sixth ECT sessions. As a result, it was reported
that in schizophrenic patients, unlike the other patient groups,
there was a gradual statistically significant improvement in the
digit span test as ECT sessions progressed [21]. This difference
in the effect of ECT between schizophrenia and other diseases
can be explained by the cognitive functions having already
been deteriorated among the patients with schizophrenia before
treatment. According to the results of our study, when the cognitive
functions of the schizophrenic patient group that received ECT +
antipsychotic treatment were compared before and after treatment,
there was a significant decrease in the number of spontaneous
corrections in the Stroop test. In another study conducted by Rami
et al. in 2008 with patients with depression, bipolar disorder,
schizophrenia, and schizoaffective disorder, after a standard
bilateral frontotemporal ECT application, there was a significant
difference in total learning, digit span, verbal fluency in the patient
group (n=12) compared to the pre-treatment values [22]. The data
of that study can be considered to present similar implications to
our research. However, in our study, a significant improvement
was found in the number of spontaneous corrections in the Stroop
test, suggesting that ECT does not cause any deterioration in the
attention functions of patients with schizophrenia; rather, they
can contribute to improvement. Although we did not observe any
significant change in the Stroop test duration (except for Stroop
3) after ECT, there was a significant decrease in the number of
spontaneous corrections. In other words, the patients took similar
time to complete the Stroop 4 task when the pre-treatment and
post-treatment values were compared, but they achieved less
spontaneous corrections after ECT. Considering the limited data
on this subject, we think that our study will contribute to a better
understanding of the cognitive effects of ECT on patients with
schizophrenia.
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When we evaluated the relationship between disease severity and
cognitive test results before and after treatment in the group that
received ECT + antipsychotic treatment, we determined that the
relationship between negative symptoms and cognitive functions,
which was especially evaluated based on the patients’ performance
in the Stroop test, continued after ECT. Many studies have explored
the relationship between positive and negative symptoms and
cognitive functions in patients with schizophrenia. The general
view is that positive psychotic symptoms are not associated with
cognitive performance [23]. However, the relationship between
negative symptoms and cognitive performance has not yet been
clearly demonstrated [24]. While some publications reported a
positive relationship between cognitive functions and negative
symptoms [25,26], others do not confirm this finding [27,
28]. The results of our study support the presence of a positive
relationship between cognitive functions and negative symptoms
in schizophrenic patients. In another study, Liddle and Baxter
reported a relationship between the severity of schizophrenia and
cognitive functions [29], which is consistent with the results of our
study. In a follow-up study conducted by Hoff et al., a relationship
was observed between improvement in positive symptoms and
improvement in cognitive functions in schizophrenic patients;
however, the authors noted that there was no relationship between
negative symptoms and cognitive functions [30]. Meta-analysis
studies, on the other hand, generally refer to the presence of a
relationship ranging from mild to moderate between negative
symptoms and cognitive performance [23]. According to our
research, deterioration in attention function was associated with
both positive and negative symptoms but this was stronger for
the latter. In a study conducted in 2012, Phutane et al. detected a
stronger correlation between the number of ECT sessions and its
cognitive side effects than between the number of ECT sessions
and clinical symptoms [31]. In our patient group, there was also a
significant improvement in negative symptoms after ECT. This can
explain the improvement in the attention functions of our patients
after ECT. In addition, we determined that negative symptoms
were associated with the post-treatment attention functions of the
patients, especially their performance in the Stroop tasks.

In many studies in the literature, the measurement of cognitive
functions was performed after the first ECT session. In contrast, we
made the first measurement before the ECT sessions started, which
is a strong aspect of our study. However, since the schizophrenic
group included in our study received pharmacological treatment,
we were not able to exclude the effects of antipsychotic treatment
on cognitive functions. This can be considered as a limitation
of our research. Considering that the disease itself has negative
effects on cognition, the fact that we did not evaluate according
to the year of the disease is another limitation of ours. Another
limitation of our study is that we only examined the cognitive
symptoms associated with attention and only the cognitive side
effects of ECT. Another limitation of our study is that we did
not differentiate between typical and atypical antipsychotic
treatments. Furthermore, neuropsychological tests used to evaluate
the attention functions of our patients (the Stroop and digit span
tests) have certain limitations in evaluating all these functions.
In addition, our exclusion of patients who did not complete
neuropsychological tests should also be taken into account when
evaluating the results of our study. Our primary aim in this study
was to compare the pre-treatment and post-treatment attention
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functions of hospitalized schizophrenic patients receiving ECT
and antipsychotic therapy and schizophrenic outpatients receiving
only antipsychotic therapy. It has been concluded that in patients
with schizophrenia, with the improvement of psychotic symptoms
with treatment, functional network patterns in the brain can switch
from the disease state to a healthy state, and lower functional
network capacity before treatment predicts better treatment
response. Moreover, it has been reported that this change was
associated with symptom improvement only in the ECT group,
but not in the group receiving only medical treatment [32]. As a
result of the study, we determined that the patients with severe
schizophrenia who were on drug treatment and required ECT
had impaired performance in the Stroop and digit span tests and
showed improvements in these tests after both antipsychotic
treatment and ECT. It was observed that impaired attention was
associated with the severity of the disease, mostly with negative
symptoms. When the effects of ECT were examined, it was seen
that it made some positive contributions, especially to the patients’
performance in attention tests. Studies examining the short- and
long-term cognitive side effects of ECT showed only transient
cognitive deficits after ECT with no permanent change [33,34].
In our study, we evaluated attention-related cognitive functions
one day after ECT application. In future studies, it would be
appropriate to examine the long-term effects of ECT on attention-
related cognitive functions.

Conclusion

Our results showed that ECT added to antipsychotic drug
treatment had positive rather than negative effects on attention
functions, although not as much as drug treatment. However, it
should be taken into account that the group that received ECT
in addition to antipsychotic treatment consisted of more severe
cases. Future studies that apply tests measuring more cognitive
functions in a larger sample including patients that do not take
regular medication can further elucidate the effects of ECT.
Considering that improvement in positive and negative symptoms
will not only positively affect cognitive functions in schizophrenic
patients but also increase the functionality of these patients, their
participation in social life, and their quality of life, schizophrenia
treatment should be planned accordingly. In future studies, it is
recommended to examine the causality and long-term effects of
ECT on attention-related cognitive functions.

Conflict of interests
The authors declare that they have no competing interests.

Financial Disclosure
There is no institution/organization providing financial support to our research. The
Research Budget was covered by the authors themselves.

Ethical approval
Ethics committee approval was received from Malatya Clinical Research Ethics

Committee with the protocol number 2014/128 and date 21.01.2015.

References

1. Ross CA, Margolis RL, Reading SA, et al. Neurobiology of Schizophrenia.
Neuron. 2006;52:139-53.

2. Harvey PD, Bowie CR. Cognitive deficits in schizophrenia: early course
and treatment. Clin Neurosci. 2003;3:17-22.

3. Perlstein WM, Carter CS, Noll DC, Cohen JD. Relation of prefrontal cortex
dysfunction to working memory and symptoms in schizophrenia. Am J

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Med Science 2022;11(2):528-36

Psychiatry. 2001;158:1105-13.

Keefe RS, Bilder RM, Harvey PD, etal. Baseline neurocognitive deficits in the
CATIE schizophrenia trial. Neuropsychopharmacology. 2006;31:2033-46.

Ingram A, Saling MM, Schweitzer 1. Cognitive side effects of brief pulse
electroconvulsive therapy: a review. J ECT. 2008;24:3-9.

Griskoval, Dapsys K, Andruskevicius S, etal. Does electroconvulsivetherapy
(ECT) affect cognitive components of auditory evoked P300? Acta
Neurobiol Exp (Wars) 2005;65:73-7.

SackeimHA, PrudicJ,FullerR, etal. The cognitiveeffectsofelectroconvulsive
therapy in community settings. Neuropsychopharmacology. 2007;32:244-
54.

American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5). Ankara, Physicians Publication
Association, 2013

Fink M. Electroconvulsive Therapy: A Guide for Professionals and Their
Patients, 2nd edn. Oxford University Press, New York, 2009

Karakas S. Neuropsychological Tests in Examining the Brain/Cognition
Relationship: Measuring Attention and Memory. Tibitak Brain Dynamics
Multidisciplinary Graduate Summer School: Integration in Cognitive
Processes. Dicle University. Diyarbakir. 1999.

Zangwill OL. Clinical tests of memory impairment. Proceedings of Royal
Society of Medicine. 1943;36:576-80.

Andreasen NC. Olsen S. Negative- positive schizophrenia: definition and
validation. Arch Gen Psychiayty. 1982;39:789-94.

Erkog $, Arkonag O, Atakli C, et al. Reliability and validity of the positive
symptoms assessment scale. The Thinking Man. 1991;2:20-4.

Bechard-Evans L, Iyer S, Lepage M, Malla A. Investigating cognitive
deficits and symptomatology across pre-morbid adjustment patterns in first-
episodepsychosis. Psychol Med. 2010;40:749-59.

Koksal A, Yildiz A, Berna Binnur KA, et al. Is quality of lifeassociated
with cognitive impairment in schizophrenia? Progress in Neuro-
Psychopharmacology & Biological Psychiatry. 2005;29:239-44.

Davidson M, Galderisi S, Weiser M, et al. Cognitive effects of antipsychotic
drugs in first-episode schizophrenia and schizophreniform disorder:
a randomized, open-label clinical trial (EUFEST). Am J Psychiatry.
2009;166:675-82.

Keefe RS, Bilder RM, Davis SM, et al. Neurocognitive working group.
Neurocognitive effects of antipsychotic medications in patients with chronic
schizophrenia inthe CATIE trial. Arch Gen Psychiatry. 2007;64:633-47.

Hoff AL, Svetina C, Shields G, et al. Ten year longitudinal study
of neuropsychological functioning subsequent to a first episode of
schizophrenia. Schizophr Res. 2005;78:27-34.

Albus M, Hubmann W, Mohr F, et al. Neurocognitive functioning in patients
with first episodeschizophrenia: Results of a prospective 5-year follow-up
study. Eur Arch Psychiatry Clin Neurosci. 2006;256:442-51.

Roepke S, Luborzewski A, Schindler F, et al. Stimulus pulse-frequency-
dependent efficacy and cognitive adverse effects of ultrabrief-pulse
electroconvulsive therapy in patients with major depression. J ECT.
2011;27:109-13.

Viswanath B, Harihara SN, Nahar A, et al. Battery for ECT Related
Cognitive Deficits (B4ECT-ReCoDe): Development and validation Asian
Journal of Psychiatry. 2013;6:243-48.

Rami L, Goti J, Ferrer J, et al. Cognitive functions after only one ECT
session: A controlled study. Psychiatry Research. 2008;158:389-94.

Dominguez G, Viechtbauer W, Simons CJ, et al. Are psychotic
psychopathology and neurocognition or thogonal? Asystematic review of
their associations. Psychol Bull. 2009;135:157-71.

Bagney A, Dompablo M, Santabarbara J, et al. Are negative symptoms
really related to cognition in schizophrenia? Psychiatry Research.
2015;230:377-82.

Thara H, Berrios GE, McKenna PJ. The association between negative and
dysexecutive syndromes in schizophrenia: a cross-cultural study. Behav.
Neu- rol. 2003;14:63-74.

Bozikas VP, Kosmidis MH, Kioperlidou K, et al. Relationshipbetween
psychopathology and cognitive functioning in schizophrenia. Compr.

535



doi

217.

28.

29.

30.

: 10.5455/medscience.2021.10.329

Psychiatry. 2004;45:392—-400.

Daban C, Amado I, Bayle F, et al. Correlation between clinical syndromes
and neuropsychological tasks in unmedicated patients with recent onset
schizophrenia. Psychiatry Res. 2002;113:83-92.

Rund BR, Melle I, Friis S, et al. Neurocognitive dysfunction in firstepisode
psychosis: correlates with symptoms, premorbid adjustment, and duration
of untreated psychosis. Am J Psychiatry. 2004;161:466-72.

Baxter RD, Liddle PF. Neuropsychological deficits associated with
schizophrenic syndromes. Schizophr Res. 1998;30:239-49.

Hoff AL, Sakuma M, Wieneke M, et al. Longitudinal neuropsychological
follow-up study of patients with first-episode schizophrenia. Am J
Psychiatry. 1999;156:1336-41.

31.

32.

33.

34.

Med Science 2022;11(2):528-36

Phutane VH, Thirthalli J, Muralidharan K, et al. Double-blind randomized
controlled study showing symptomatic and cognitive superiority of bifrontal
over bitemporal electrode placement during electroconvulsive therapy for
schizophrenia. Brain Stimul. 2013;6:210-7.

Li P, Jing R, Zhao R, et al. Electroconvulsive therapy-induced brain
functional connectivity predicts therapeutic efficacy in patients with
schizophrenia: a multivariate pattern recognition study npj Schizophrenia.
2017;3:21.

Takagi S, Takeuchi T, Yamamoto N, et al. Short- and long-term evaluation of
cognitive functions after electroconvulsive therapy in a Japanese population
Psychiatry and Clinical Neurosciences 2018;72:95-102.

Kumar CN, Phutane VH, Thirthalli J, et al. Resolution of cognitive adverse
effects of electroconvulsive therapy in persons with schizophrenia: A
prospective study. Indian J Psychol Med. 2017;39:488-94.

536



