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Background: Cognitive impairment is a common symptom in both Schizophrenia (SZ) and Bipolar 
Disorder (BD), and studies have demonstrated memory impairment in patients with these disorders. 

Objectives: To compare memory impairment in patients with SZ, BD with psychosis, and BD 
without psychosis.

Materials & Methods: This study was a cross-sectional study conducted on 42 patients referred 
to Shafa Hospital in Rasht, Iran. Patients were examined in 3 groups of 14 people each (SZ, BD 
with psychosis, and BD without psychosis). The study tools included a demographic information 
questionnaire, a Brief Psychiatric Rating Scale (BPRS), and Wechsler’s Memory Scale (WMS) for 
adults. The obtained data were analyzed by SPSS version 21 using the 1-way analysis of variance 
(ANOVA).

Results: The mean BPRS scores in patients with SZ (47.28) was higher than that in BD with 
psychosis (43.93) and BD without psychosis (23.14). ANOVA results showed a significant difference 
between patients with SZ and BD without psychosis (P=0.001), as well as BD with psychosis and 
BD without psychosis (P=0.001). Also, there was a statistically significant difference in the mean 
WMS scores between patients with SZ (62.07) and BD with psychosis (76.57) (P=0.009) and 
between SZ and BD without psychosis (73.5) (P=0.047). BPRS and WMS scores in SZ and BD 
without psychosis patients had a negative correlation. 

Conclusion: The results showed that SZ is associated with weaker memory than BD, and a history 
of psychosis does not have a significant effect on memory function in patients with BD. 
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Introduction

ognitive impairment is a common symp-
tom in Schizophrenia (SZ) [1]. Bipolar 
Disorder (BD) has also been associ-
ated with problems in some cognitive 
domains [2]. Although these deficits 

are more severe in patients with SZ, there is a significant 
overlap between the two diseases in cognitive problems 
[1]. Cognition is an essential part and an important deter-
minant of quality of life in patients with SZ and BD that 
affects not only the individual but also the family, com-
munity, and health system. There has been a great deal of 
research on cognition in SZ in the last 4 decades. The re-
sults have shown that cognitive impairment might lead to 
daily dysfunction in patients with this disorder even may 
be greater than the severity of other symptoms [3]. This 
impairment in people with SZ is moderate to severe, com-
pared to healthy individuals [4, 5], and it is even seen in 
the early stages of SZ and is independent of the symptoms 
and side effects of medications [6, 7]. 

The subtypes of cognitive impairment that are involved in 
SZ include processing speed, attention, working memory, 
verbal and visual learning, executive functioning, verbal 
comprehension, and social cognition [7-10]. Various stud-
ies have emphasized memory impairment in patients with 
SZ. Severe levels of cognitive impairment might be ob-
served in patients with SZ, such as memory impairment, 
and the function of the dorsolateral prefrontal cortex plays 
an important role in the performance of several cognitive 
domains [11, 12].

Evidence has also shown that patients with BD have per-
sistent cognitive impairment [13], and this impairment and 
functional limitations are observed in half of the bipolar 
patients even in the absence of psychotic and mood symp-
toms [14]. Numerous studies have shown that patients with 
BD have difficulty with executive function, verbal memory, 
psychomotor, and continuity of attention [2, 15-17]. These 
impairments with different severity might be seen during 
periods of normal mood [18], although the severity is more 
remarkable in the acute phase of the disease [19]. 

The results of a recent meta-analysis on BP patients 
during normal mood and on healthy individuals showed 
that bipolar patients had moderate to severe impairment 
in verbal memory, working memory, visual learning, and 
visual memory, while their hypervigilance, reasoning 
ability, problem-solving, and processing speed were not 
significantly different [20]. In another study, the cognitive 
function of bipolar patients during the normal mood pe-
riod was weaker than that in normal individuals. The re-
sults of this study showed that cognitive impairment could 
persist even after the acute phase of the disease [21]. Also, 
according to the results of other studies, cognitive impair-
ment during the manic period of bipolar disorder is worse 
than in the period of depressive illness [22, 23].

In various studies, different findings are reported about 
variances in cognitive impairment between BD patients 
with and without a history of psychotic symptoms. Some 
studies have reported poorer cognitive function in patients 
with BD with psychotic symptoms compared to the patients 
without psychiatric symptoms, while others have shown no 
such difference or just a moderate difference [24]. For ex-
ample, in a cross-sectional study by Bowie et al. among pa-
tients with SZ, BD with psychosis, and without psychosis, 
patients with SZ and BD with psychosis had poorer cog-
nitive function compared to the group of bipolar patients 
without psychosis [14], while in another study by Achalia 
et al., there was no significant difference between bipolar 
patients with and without psychosis [24]. According to the 
contradictory results of previous studies, we performed the 
present study to compare the memory impairment of three 
groups of patients with each other and with the severity of 
psychiatric symptoms. 

Materials and Methods

This analytical cross-sectional study was performed on 
42 outpatients included three groups (14 patients with SZ, 
14 bipolar patients with psychosis, and 14 bipolar patients 
without psychosis) referred to Shafa Hospital in Rasht, Iran, 
in 2018-2019. Assuming the alpha error of 0.05 and the 
power of 0.20, we calculated a sample size of 42 patients 

C

Highlights 

● The memory scores of patients with schizophrenia were lower than bipolar patients with psychosis and without 
psychosis.

● There was a negative correlation between the brief psychiatric rating scale and memory scores in patients with 
schizophrenia and bipolar disorder without psychosis. 
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with G power software based on the Barch and Sheffield 
study [3]. 

The study was approved by the Ethics Committee at the 
Research Center of Guilan University of Medical Sciences 
(Ethics Code: IR.GUMS.REC.1397.497). In this study, the 
patients in the three groups were diagnosed based on DSM-
V criteria and clinical interviews. The inclusion criteria in-
cluded at least literate and being mentally and behavior-
ally stable and without alcohol and substance abuse. We 
excluded the patients with severe medical and mental dis-
orders that could not complete questionnaires. All partici-
pants completed a demographic information questionnaire, 
a Brief Psychiatric Rating Scale (BPRS), and Wechsler’s 
Memory Scale (WMS) for adults. After fully explaining the 
objectives of the study, all patients gave written informed 
consent to participate in the study. Then, questionnaires 
were used to collect research data.

Study tools

Demographic Information Questionnaire 

We used a demographic questionnaire to gather data, such 
as age, gender, educational level, and place of residence, 
occupation, type of psychiatric disorder, number of hospi-
talizations, duration of psychiatric disorder, and history of 
medical illnesses and other drug use.

Wechsler’s Memory Scale (WMS) 

WMS was created by Wechsler in 1945 and is the re-
sult of 10 years of research to build a simple, immediate, 
and practical tool for assessing memory [25]. The scale 
consists of 7 subscales; personal and current information 
(score 0-6), orientation to time and place (score 0-5), 
mental control (score 0-9), logical memory (score 0-21), 
memory span/digits span (score 0-8), visual memory 
(score 0-14), and associative learning (score 0-21). For 
this scale, the corrected score is estimated of total sub-
scales’ scores by adding the fixed score of different age 
groups. Finally, the memory score is determined based 
on the corrected score. In the study of Ryan et al., the 
Cronbach alpha reliability coefficient of this scale was 
0.75 for normal individuals and 0.89 for patients with 
psychiatric disorders [26]. In Iran, standardization of 
this scale was performed and reliability was estimated 
0.85 by calculating the Cronbach alpha coefficient [27]. 

Brief Psychiatric Rating Scale (BPRS)

BPRS is an 18-item questionnaire that was developed 
in 1962 by Overall and Gorham. It is an easy and com-

prehensive test in assessing the symptoms of illness and 
mental health problems [28]. This scale has been used in 
most studies that have examined the symptoms of psycho-
pathology, and especially in research on SZ and its symp-
toms, and its validity and reliability have been proven in 
various studies [29]. It is scored on the Likert-type scale 
from 1 (not present) to 7 (very severe) and the total score is 
between 18 and 126. A higher score on this scale indicates 
the severity of the disease. For the total scale, reliability by 
intra-class correlation and validity were reported as R=0.78 
(P<0.001), and R=0.66 (P<0.01), respectively [30]. For the 
Iranian version of this scale, the agreement coefficient and 
the Cronbach alpha reliability coefficient was reported as 
R=0.72 and R=0.8, respectively [31].

Statistical analysis

We presented frequencies for demographic variables and 
Mean±SD for continuous variables. The one-way analysis 
of variance (ANOVA) was used to compare mean scores 
and Tukey’s test for post hoc analysis. All data were ana-
lyzed by SPSS v. 21. A P-value of less than 0.05 is consid-
ered statistically significant. 

Results

In this study, 42 patients participated in 3 groups of 14 
patients each (14 patients with SZ, 14 ones with BD with 
psychosis, and 14 ones with BD without psychosis). Table 
1 presents the demographic characteristics of patients into 
three groups of patients with SZ, BD with psychosis, and 
BD without psychosis. The Mean±SD ages of SZ, BD with 
psychosis, and BD without psychosis groups were 39.07 
(9.82), 43.57 (8.80), and 46.57 (13.19) years, respectively. 
Also, the Mean±SD numbers of hospitalizations were 3.00 
(5.08), 4.36 (4.16), and 1.50 (1.40) for three groups, respec-
tively, and the Mean±SD duration of a psychiatric disor-
der for three groups was 14.86 (10.85), 13.71 (10.73), and 
11.07 (7.48) years, respectively.

The Mean±SD BPRS total scores in three groups of SZ, 
BD with psychosis, and BD without psychosis were 47.28 
(14.83), 43.93 (11.07), 23.14 (4.09), respectively, and there 
was a statistically significant difference between the three 
groups of patients (F=19.19, P=0.001). 

According to the results of Tukey’s test (post hoc analysis) 
in Figure 1, there was no statistically significant difference 
between BPRS scores of patients with SZ and BD with 
psychosis, while the difference between scores of patients 
with SZ and BD without psychosis (24.14) (P=0.001), and 
between the two groups of patients with BD (20.78) were 
statistically significant (P=0.001).
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The results of ANOVA showed that the Mean±SD of 
the WMS sores in three groups of SZ, BD with psy-
chosis, and BD without psychosis patients were 62.07 
(10.75), 76.57 (12.62), 73.5 (13.31), respectively. Based 
on the results, there was a statistically significant differ-
ence between the mean of the WMS scores in the three 
groups of patients (F=5.42, P=0.008). 

Based on the results of Tukey’s test in Figure 2, the dif-
ference between WMS scores of patients with SZ and BD 
with psychosis (-14.5) and the scores of patients with SZ 
and BD without psychosis (-11.42) were statistically sig-
nificant (P=0.009, P=0.047, respectively), but the difference 

between patients with BD with psychosis and BD without 
psychosis [3] was not significant.

Table 2 presents the subscales’ scores of WMS. In the sub-
scale of orientation, the score of people with BD without 
psychosis was significantly higher than those in the BD 
with psychosis groups and SZ (P=0.002).

According to the results of the Pearson correlation coef-
ficient, there was a negative correlation between the scores 
of WMS and the scores of BPRS in the groups of patients 
with SZ (r=0.668, P=0.009) and patients with BD without 
psychosis (r=0.753, P=0.002), while no significant correla-

Table 1. Demographic characteristics of the study patients

Variables
SZ BD with Psychosis BD without 

Psychosis P
n % n % n %

Age (y)
<40 8 57.1 5 35.7 5 35.7

0.417
>40 6 42.9 9 64.3 9 64.3

Gender 
Female 7 50.0 7 50.0 7 50.0

1
Male 7 50.0 7 50.0 7 50.0

Place of residence
Urban 8 57.1 11 78.6 11 78.6

0.350
Rural 6 42.9 3 21.4 3 21.4

Educational level
≤Diploma 9 64.3 7 50.0 8 57.1

0.747
>Diploma 5 35.7 7 50 6 42.9

Occupation

Housewife 7 50.0 5 35.7 8 57.1

0.430Employed 4 28.4 8 57.1 5 35.7

Unemployed 3 21.4 1 7.1 1 7.1

History of medical illnesses Yes 2 14.3 5 35.7 5 35.7 0.350

Another drug use Yes 2 14.3 5 35.7 4 28.6 0.422
SZ: Schizophrenia; BP: Bipolar Disorder.

Table 2. Comparison of the subscales’ scores of Wechsler’s memory scale between the three groups of patients

Variables
Mean±SD

F P
SZ BD with Psychosis BD without Psychosis

Personal information 4±1.51 4.78±1.19 5±0.96 2.5 0.095

Orientation 3.36±1.21 4.57±1.16 4.71±0.61 7.32 0.002

Mental control 4±2.8 5.21±2.52 5.36±2.92 1.03 0.367

Logical memory 1.18±1.65 2.71±1.96 2.5±1.99 2.76 0.075

Memory span 3.5±1.58 4.07±0.85 4±1.33 0.81 0.450

Visual memory 4±4.3 5.57±2.95 5.14±4.28 0.61 0.549

Associative learning 8.68±5.62 13.03±4.28 11.11±4.37 2.90 0.067

SZ: Schizophrenia; BP: Bipolar Disorder.
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tion was observed between the WMS and BPRS scores in 
patients with BD with psychosis (r=0.423, P=0.132).

Discussion 

The results of the present study showed significant differ-
ences between the mean BPRS total scores of patients with 
SZ and BD without psychosis and between BD patients 
with psychosis and BD without psychosis. SZ patients ob-
tained higher scores than BD with psychosis and BD with-
out psychosis, respectively. In the study of Zhu et al. on 
716 participants, the BPRS scores of 216 patients with SZ 
were also significantly higher than the scores of patients 
with mood disorders [32]. Thus, the presence of psychosis 
has a significant relationship with the BPRS scores, being 

more remarkable in patients with SZ. Comparison between 
memory scores of the three groups of patients showed that 
the scores of patients with SZ were lower than bipolar pa-
tients with psychosis and BD without psychosis, which 
was statistically significant (P=0.008). 

The present findings were consistent with the results of 
several studies [14, 15, 33-35]. According to the finding 
of the study of Mazinani et al., the mean total scores of 
MMSE (The Mini-Mental State Examination) in patients 
with SZ was lower than BD type I and, in most questions, 
SZ patients obtained lower scores than bipolar patients 
[35]. Also, in another study by Simonsen et al. [36], the 
cognitive performance of psychotic individuals was re-
ported to be lower compared to non-psychotic individu-
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Figure 1. The results of Tukey’s test for brief psychiatric rating scale scores 
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Figure 2. The results of Tukey’s test for Wechsler’s memory scale scores
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als. In another research by Achalia et al., the cognitive 
function of healthy and bipolar individuals was signifi-
cantly different, but there was no difference between 
BD patients with and without psychosis [24]. However, 
in subscales of memory, our findings were a little dif-
ferent. According to the results, SZ patients obtained 
lower scores than BD patients with psychosis and BD 
without psychosis in all subscales of memory (personal 
information, orientation, mental control, logical memo-
ry, number repetition, visual memory, learning associa-
tions), but this difference was only remarkable in the 
orientation subscale (P=0.002). These inconsistent find-
ings could be attributed to differences in illness duration 
or stage. 

Comparing the correlation between BPRS and mem-
ory scores among individuals in each group, a negative 
correlation is observed between patients with SZ and 
BD without psychosis, meaning that the more severe 
psychotic symptoms in SZ are associated with poorer 
memory and bipolar patients without psychosis with 
weaker symptoms of psychopathology experienced 
considerably less memory impairment. Thus, it seems 
that the psychotic features of SZ and increasing symp-
toms of disorders are associated with weaker memory. 
These findings were compatible with the results of Zhu 
et al. [32] and Lewandowski [37] that certain domains 
of psychopathology were positively correlated with 
cognitive impairment.

Because cognitive processes play the most important 
role in the social relationships and lives of people with 
SZ and BD and even have a significant impact on mor-
bidity and mortality, trying to prevent cognitive deficits 
can have a dramatic impact on the lives of these people 
and reduce hospitalization cases and consequently re-
duce the costs of the health system. One of the limi-
tations of this study was the lack of consideration of 
patients’ initial IQ for accurate assessment of memory. 
Moreover, another limitation was the wide age range 
of patients in the study. It is suggested that future stud-
ies be undertaken with a larger sample size with a con-
trol group and longitudinal studies for more accurate 
results. It is also suggested that non-drug therapies, 
such as cognitive-behavioral therapy and psychoso-
cial rehabilitation be performed in these patients, and 
memory scores and cognition before and after these in-
terventions be compared to evaluate the effect of such 
therapies on patients. Then, if these methods had been 
effective, they would be used to help rehabilitation and 
better life and reduce individual and social pressure on 
these patients, their families, community, and health 
care system.

Conclusion

The results of the present study showed that SZ patients 
obtained higher mean BPRS scores than BD with psy-
chosis and BD without psychosis, respectively. Memory 
scores of patients with SZ were lower than bipolar pa-
tients with psychosis and BD without psychosis. Also, 
SZ patients obtained lower scores than bipolar patients 
with psychosis and BD without psychosis in all sub-
scales of memory (personal information, orientation, 
mental control, logical memory, number repetition, vi-
sual memory, learning associations), but this difference 
was only remarkable in the orientation subscale. Further-
more, a negative correlation between BPRS and memory 
scores observed in patients with SZ and BD without psy-
chosis, but no in BD with the psychosis group. 
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