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Abstract

Background: Patients with Schizophrenia have a wide range of symptoms involving multiple domains like
positive symptoms, negative symptoms, and affective symptoms, psychomotor and cognitive symptoms. Studies
have shown that among the different domains of schizophrenia, cognitive impairment appears to contribute
more to the illness burden. Our study focuses on assessing the cognitive impairments in different domains and
its association with various demographic and illness variables.

Methodology: This is a hospital based cross sectional study done in 196 patients with schizophrenia under
remission. Remission was confirmed using Positive and Negative Syndrome Scale (PANSS) and all of them
were assessed for cognition using Addenbrooke’s cognitive examination —ACE-III.

Results: All the participants scored low in the ACE — III significantly even in remission phase irrespective of
the variables. Participants with older age, lower level of education, unmarried or separated, higher doses of anti-
psychotic medication and longer duration of illness performed poorer in the ACE — III.

Conclusion: Our study showed that cognitive impairment continues to be present in patients with schizophrenia
even in a remission state, affecting their attention, memory, problem solving abilities, fluency and visuospatial
abilities. It highlights the association of cognitive impairment with various socio-demographic and illness
variables.
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Introduction

Humans depend on their cognitive abilities to
function in their daily lives, including their social
and professional lives. The capacity to focus for
extended periods, pay attention to things
selectively, pick up new knowledge and abilities, to
organize, choose and carry out action plans. In
addition, to understand language and apply verbal
skills for communication and self-expression, to
memorize knowledge and manipulate it to solve
challenges are instances of what are known as
cognitive functions. Schizophrenia patients have
some degree of impairment in all these capacities.
[2] Kraepelin was the first clinician to link
cognitive impairments to poor functional outcomes
in patients with schizophrenia, such as deficits in
social functioning, independent living, and self-
care abilities. [2]. Recent studies have shown that
among the different domains of schizophrenia,
cognitive impairment appears to contribute more to
the illness burden than do positive, negative, or
affective symptoms. This impairment invariably
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affects the functional outcome of the illness. [1]
Cognitive impairments in Schizophrenia can (1)
cause psychotic and negative symptoms to arise (2)
are generally stable over time, with some patients
experiencing progressive deterioration after the age
of 65, (3) continuing even after psychotic
symptoms remit, (4) connected to but distinct from
negative symptoms and (5) contributing to the
functional impairment. [2]. Cognitive performance
is significantly compromised in those with
schizophrenia, = even  before  antipsychotic
medications are started. Working memory,
attention, verbal learning and memory, visual
learning and memory, reasoning and problem
solving, information processing speed and social
cognition are the seven different domains where the
impairment is mostly found. [1] According to a
systematic review including seventeen separate
studies, verbal memory and attention were more
positively correlated with functional outcomes than
in other cognitive domains. [1] Only 15% to 25%
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of patients with schizophrenia who are receiving
any form of treatment manage to achieve a
combined remission of their symptoms,
functioning, and quality of life. The majority of
patients ~ with  schizophrenia  obtain  only
symptomatic remission. [3]

This proves that cognitive impairment occurs as an
integral part of schizophrenia, which will further be
affected by multiple variables like age, SES, level
of education, family history of mental illness,
social support etc. Therefore, it is important to
consider all these during the management and
rehabilitation processes, especially in long term and
make an individualized plan of action for the
patients.

Aim
To evaluate the impairment of different domains of
cognition and its association with socio-

demographic and illness variables in patients with
schizophrenia under remission.

Materials and Methods

Participants and Procedure: The current study is
a hospital based cross sectional study done in
patients diagnosed with Schizophrenia after the
approval from the Institutional Ethics Committee
and the college authorities. Patients who met the
criteria ~ for  Schizophrenia  according to
International Classification of Diseases (ICD-10)
and are under remission (as defined by Andreasen)
were recruited from Government Hospital for
Mental Care (GHMC), Visakhapatnam.

After taking a valid and written informed consent,
196 patients were included in the study, and
convenient sampling technique was used to obtain
the sample over a period of one year. Participants
include both males and females between 18 and 50
years of age who could read and write either
Telugu or English and are on stable anti-psychotic
medication for the past 6 months. Patients with any
other concomitant Axis 1 disorder, with co-morbid
substance use (except nicotine), intellectual
disability and organic brain disorders were
excluded from the study. Patients who received
Electro Convulsive Therapy (ECT) in the last 6
months or with degenerative neurological diseases
and other cognitive impairment causes were not
included in the study.

Study tools: A structured General Information
sheet was used to collect the socio-demographic
data, including age, sex, education, socioeconomic
status, marital status, the residence. Illness and
treatment variables like duration of the illness,
family history, and anti-psychotic drug dosage
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were taken. As most participants were on
Risperidone, equivalent doses of risperidone was
taken as standard for this study.

All the 196 participants were evaluated for
symptom severity with Positive and Negative
Syndrome Scale (PANSS). It is a 30-item scale,
rated on a 7- point continuum, for assessing
positive symptoms (7items), negative symptoms (7
items), and general psychopathology (16 items) in
patients with Schizophrenia. Clinical remission in
this study was defined by using the Andreasen
criteria (Andreasen et al., 2005), according to
which a score of 3 or less on PANSS items of P1,
P2, P3, N1, N4, N6, G5, G9 should be present and
must be maintained in remission for a minimum of
6 months.

After the confirmation of remission, patients were
then assessed for cognition with Addenbrooke’s
cognitive examination —ACE-III. This cognitive
test assesses attention, memory, verbal fluency,
language and visuospatial abilities. The maximum
scores for each domain are Attention (18), Memory
(26), Verbal fluency (14), Language (26),
Visuospatial ability (16), resulting in a total score
of 100. A higher total score indicates better
cognitive functioning, while individual 18 domain
scores assist in identifying deficits in specific
cognitive abilities. It has shown high sensitivity and
specificity at various total score cut-offs, at a cut-
off of 88, the sensitivity is 1.0 and the specificity is
0.96. At a cut-off of 82, the sensitivity is 0.93 and
the specificity is 1.0. The ACE-III also had good
sensitivity  across  thresholds and patient
populations (range: 75% to 97%), specificity
(range: 50% to 77%). Telugu version of the ACE-
IIT made available by the original research group
was used.

Statistical Analysis: Statistical Package for Social
Sciences [SPSS], Version 28.0 was used to perform
statistical analyses. Descriptive statistics like
Socio-demographic and clinical variables were
analysed using frequency and percentage if they are
categorical variables, mean and standard deviation
for continuous variables. Unpaired t test,
Independent sample t test and ANOVA was used to
compare mean scores for continuous variable. The
level of significance [p-value] was set at < 0.05.

Results
Socio — Demographic Profile:

1. Age and gender: As indicated in table 1, all the
participants were divided into 3 groups based on
their age as 18-30, 31- 40 and 40-50. Mean age of
the sample is 35.77 (8.94) with a range of 18 -50.
Males were more than females.
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Table 1: Distribution of subjects according to age and gender (N=196)

Age (Years) No. Percent
18-30 57 29.1
31-40 81 41.3
41-50 58 29.6
Mean (SD) 35.77 (8.94)

Range 18-50

Gender No. Percent
Male 103 52.6
Female 93 47.4

2. Education and Marital status — All the subjects were literates and were put under three categories based on
their level of education — Primary level, Secondary level and Higher education level. Study subjects were
selected irrespective of their marital status and are divided into four groups. They are married, unmarried,
divorced and separated. Most of them are married constituting about 63.8% (n=125) as summarized in table 2.

Table 2: Distribution of subjects according to education and marital status (N=196)

Education No. Percent
Primary 88 44.9
Secondary 71 36.2
Higher 37 18.9
Marital Status No. Percent
Married 125 63.8
Unmarried 57 29.1
Separated 7 3.6
Divorced 7 3.6

3. Socio Economic status (SES) — Kuppuswamy scale 2023 was used to divide the participants based on their
Socio-economic status. As table 3 indicates, many of them belonged to lower SES with 23.4% (n=46) belonging

to lower and 36.4% (n=71) belonging to upper lower status.

Table 3: Distribution of subjects based on the SES status (N=196)
SES No. Percent
Lower 46 23.4
Upper Lower 71 364
Lower Middle 52 26.5
Upper Middle 27 13.7
Upper 0 0

Correlation of socio demographic and illness
variables with Cognition

1. Age and Cognition: Correlation of Age with
Cognition was measured with a correlation
coefficient range between -1 to +1. Negative scores
indicate an inverse relation and positive scores

indicate a direct relation between the variables. As
table 4 shows, the total score and Four Domains of
the ACE III — Attention, Memory, Language and
Visio Spatial domains were negatively correlated to
Age with a significant P-value, indicating that as
the age progresses the cognition reduces.

Table 4: Correlation between age and cognitive scores

Age (Years)

Correlation Coefficient P Value
Attention -0.245 0.001*
Memory 0.142 0.047*
Fluency -0.137 0.056
Language -0.397 <0.001*
Visual -0.244 0.001*
Total Score -0.250 <0.001*
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2. Gender and Cognition: An unpaired t-test was
performed to compare total score and scores on
different domains of Cognition between males and
females of the study population independently. No
significant difference was present between both the
genders with respect to total and domain scores of
cognition (P =0.584)
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3. Education with Cognition: As the figure 1
shows, the cognitive scores differ significantly
(P=<0.001) between the three groups. Population
with a primary level of education show lower levels
of cognition as a total and within each domain
compared to other two groups.

M Primary M Secondary W Higher
30
25 23.22 24.322.7
22.04
20
- 15.245-89
S o 13.72143
3 11 11.65
10 -
5
O .
Attention Memory Fluency Language Visual
Components

Figure 1: Comparison of cognitive scores among the subjects with different levels of education.

4. Marital Status with Cognition: The study
population was divided into four groups based on
marital status. The cognitive scores among these
groups were compared using ANOVA test
independently. There was a significant difference

in the language (P = <0.001) and Visio spatial
(P=0.022) domain scores of cognition among the
separated group compared to others as shown in
Table 5. People who were separated from their
spouses scored significantly less in these domains.

Table 5: Comparison of cognitive scores based on marital status

Cognitive Group P Value
Domains Married Unmarried Separated Divorced

Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Attention 14.86(1.75) 15.05 (1.73) 13.86(.90) 14.57(1.39) 0.351
Memory 21.64(2.33) 21.93 (2.46) 20.0(1.00) 20.43(1.90) 0.105
Fluency 10.75(1.67) 10.79 (1.94) 9.86 (0.69) 9.86 (1.34) 0.312
Language 23.71(1.51) 24.37 (1.12) 22.29(1.11) 24.00(1.00) 0.001*
Visuospatial 13.34(1.50) 13.65 (1.45) 11.86(1.06) 13.14(0.69) 0.022*
Total Score 84.32(7.67) 85.79 (7.77) 77.86(3.33) 82.29(4.88) 0.054
5. Socio Economic status with Cognition: For the Middle SES performed significantly better

statistical convenience, the four groups of SES

(P=<0.001)

in all the domains of cognition

were broadly made into two groups — Lower SES
and Middle SES. The cognition between these two
groups was compared independently by using
unpaired t-test. The study population belonging to
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compared to those belonging to lower SES. There
is significant difference in the total score of ACE
IIT between the lower SES (82.42) and middle SES
(89.39) as shown in Figure 2.
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Figure 2: Comparison of cognitive domain scores according to SES

6. Family history with Cognition: Among the 196-study population, 25 have a positive family history of
mental illness constituting about 12.8 % and the remaining 171 people have no family history of any mental

illnesses as Table 6.

Table 6: Distribution of population based on Family History

Family History No. Percent
Present 25 12.8
Absent 171 87.2

A comparison of cognitive scores between the
study populations with positive family history and
negative family history was done independently
using unpaired t-test. The results as showed in
Table 7 indicates that people with a family history

performed significantly poorer in the memory
(P=0.003) and fluency (P=0.005) domains of the
ACE III and a significantly lower total score
(P=0.028) compared to the group without a family
history.

Table 7: Comparison of cognitive scores based on the family history

Cognitive Domains Family history
Present Mean (SD) Absent Mean (SD) P Value

Attention 14.40 (1.55) 14.94 (1.73) 0.142
Memory 20.32 (1.74) 21.81 (2.37) 0.003*
Fluency 9.80 (1.60) 10.83 (1.71) 0.005*
Language 23.88 (0.92) 23.86 (1.50) 0.948
Visual 12.92 (1.28) 13.43 (1.50) 0.107
Total Score 81.32 (6.24) 84.90 (7.71) 0.028*

7. Duration of illness (DOI) with Cognition: The
DOI among the participants ranged between 1 to 30
years with a mean of 7.87 years.

Participants were divided into two groups — Those
with 5 or fewer years of DOI (n=97) and those with
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more than 5 years of DOI (n=99). As table 8 shows
the correlation between DOI and cognition revealed
that the attention (P=0.016), memory (P=0.038)
and language (P=0.001) scores were negatively
correlated to the DOI, indicating that people with
longer DOI performed poorer on the domains.
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Table 8: Correlation between DOI and cognitive domain scores of the subjects

Duration of Illness (DOI)

Correlation Coefficient P Value
Attention -0.171 0.016*
Memory -0.148 0.038*
Fluency -0.037 0.603
Language -0.315 <0.001*
Visuospatial -0.105 0.145
Total Score -0.168 0.019*

However, when comparison was done between <5 years and >5 years of DOI groups, significant difference was
found only with attention (P=0.022) and language (P=0.001) as indicated in Figure 3.

M<5 E>5
30
23.48
25 71,34
= 20
o
o 14.59 1318
c 15
- 10.61
2 10 -
5 -
O .
Attention Memory Fluency Language Visual
Components

Figure 3: Comparison of Cognitive score between <5 and >5 years of DOI

8. Drug Dosage with Cognition: Patients were on
different Anti-psychotic drugs and the doses were
converted to equivalents of Risperidone.

The mean dose in this sample was 8.13 mg of
Risperidone. Although there was a negative

correlation between drug dose and cognition,
meaning people with higher doses performed poor
on cognitive tests, it was not statistically significant
(P= 0.301) to establish a relationship indicated in
table 9.

Table 9: Correlation between the drug dose and cognitive scores.

Drug Dose

Correlation Coefficient P Value
Attention -0.048 0.502
Memory -0.064 0.370
Fluency -0.035 0.629
Language -0.117 0.104
Visual -0.057 0.425
Total Score -0.074 0.301

Discussion

The current study explored the association of
different socio demographic and illness variables
with impairment in different domains of cognition
among the schizophrenia patients. In this study,
males were higher than females; majority of the
study population was between 30 and 40 years of
age, married, belonging to a lower and lower
middle socio economic status, with a rural
background and primary level of education. The

sociodemographic data of this study is similar to a
study by Sunny Chattopadhyaya et al (2020) which
concluded that there were 64% males, with mean
age of subjects of being 30.88years and 35.5% had
education of primary level. [8] In our study, three
illness variables were taken - Duration of illness
(DOI), Anti-psychotic drug dose and Family
history of mental illness. The mean DOI in this
study was 7.87 years which was consistent with a
study done by Mie’ et all in which the mean was
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7.7 years. The mean dosage of anti-psychotic drugs
was 8.13 mg of Risperidone in this study, which
came out to be higher than the mean of 3.1 mg in
the above study. This could be due to varying
sample size. [7]

In actuality, cognitive function is thought to be a
more important factor in determining a patient's
functional ability and independence in everyday
activities than symptoms. One fundamental feature
of schizophrenia is cognitive impairment, which,
regardless of the state of remission, can persist
quite steadily throughout the illness. (Palmer et al.,
2009). [9] Therefore in our study, the importance of
cognitive functioning as a potential predictor of
remission was highlighted by the detection of
significant neurocognitive impairments in patients
who had achieved remission.

The commonly affected domains of cognition in
schizophrenia patients are attention, memory,
verbal fluency and learning, and executive
functions like working memory as reported by
previous studies (Hofer et al., 2005)(Mei’ et al.,
2007). The same was replicated in this study where
all the five cognitive domains — attention, memory,
fluency, language and visuospatial abilities are
affected and in particular the attention, memory and
fluency domains. [4][10]

There was no significant difference found in the
cognitive score between males and females in this
study similar to previous studies done by Imran
Memedi et al. The current study also showed that
study population with higher education performed
better on all the cognitive tests and that as the age
progresses cognition reduces, similar to the above
study mentioned. [10][11]

The current study showed that higher the DOI,
poorer was the performance in cognitive test, but it
was only statistically significant in attention,
memory and language domains of cognition. This
indicates that the cognitive deficits are seen in
patients with schizophrenia irrespective of the DOI
and chronicity, even in a remission state, which is
consistent with findings of the study done by Hofer
et al., (2021) and Balogh N et al., (2015). [10][12]

About 12.8% of the current study population
(N=196) had a positive family history of mental
illness as compared to 32% in a study conducted by
George RM et al., (N=120), which could be due to
differing sample size.

Population with positive family history were found
to perform significantly poorer in memory and
fluency domains of cognition in this study, whereas
George RM et al found no such difference in their
study. Similar to the above study, the population
belonging to lower SES and rural background in
our study had significantly more cognitive
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impairments compared to the participants of middle
SES and urban background. [10][12][13]

This proves that cognitive impairment occurs as an
integral part of schizophrenia, which will further be
affected by multiple variables like age, SES, level
of education, family history of mental illness,
social support etc. Therefore, it is important to
consider all these during the management and
rehabilitation processes, especially in long term and
make an individualized plan of action for the
patients.

Conclusion

To summarize, the data implies that the cognitive
impairment continues to be present in patients with
schizophrenia even in a remission state, affecting
their attention, memory, problem solving abilities,
verbal fluency and visuospatial abilities. The study
also highlights the association of cognitive
impairment in different domains with various
socio-demographic and illness variables.

The findings also show the need to pay a special
attention to the cognitive aspect of the illness and
assist the patients to acknowledge the impact of the
illness on the cognitive functions and in turn on the
Quality Of Life.

Patients must be assisted to cope with these
changes through different techniques like early
psychotherapies, cognitive remediation, and life
style modifications.

Strengths:

1. Only patients in remission without any active
psychosis were assessed.

2. Standardized tests were used to assess the
patients.

Limitations:

1. A healthy control group was not taken to
compare the performance on cognitive tests
and the quality of life that will be seen in
general population.

2. Results cannot be generalized as the sample
was taken from a single government
psychiatric hospital with most patients
belonging to a rural domicile.

3. Sampling bias may be present as the study was
done using a convenient sampling technique
and the study sample may not be representative
of all the hospital patients.

4. Patients with predominant negative symptoms
during the active phase of illness might have
more cognitive impairment compared to those
with positive symptoms. These symptoms in
active phase were not considered in the current
study.
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Future Recommendations:

1.

A longitudinal prospective study with longer
duration can give a better assessment of the
cognitive  impairments in  schizophrenia
patients as the disease progresses. This can
also show the impact of positive and negative
symptoms during the active phase on the
cognition later on.

A larger sample size with multi centre
approach involving people of different regions,
socio economic statuses and religions is
recommended for generalization of the results.
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