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A B S T R A C T   

Although there is substantial evidence of the association between cognitive impairment and work in people with 
severe mental illnesses (SMI) in developed countries, less is known about this relationship in developing 
countries such as India. Studies showing higher rates of employment in people with SMI in developing countries 
than developed ones raise the question of whether cognitive functioning is related to work status and charac
teristics of work (e.g., wages earned). We conducted a one-year follow-up study to investigate the relationship 
between employment and cognitive functioning, assessed with the Montreal Cognitive Assessment (MoCA), in 
150 participants with SMI (92% schizophrenia) living in an urban area and receiving psychiatric outpatient 
treatment at a public hospital in India. The MoCA had good internal reliability and test-retest reliability over the 
one-year period. Better cognitive functioning was associated with younger age, shorter duration of illness, higher 
education, and male gender. Both younger and older participants with higher cognitive functioning at baseline 
were more likely to be employed at baseline and one year later. Work status at baseline and one year follow-up 
was consistently related to executive functions among younger participants, and to attention among older par
ticipants, suggesting changes over the course of illness in the importance of specific cognitive domains for 
achieving satisfactory work performance. The findings suggest that cognitive functioning is associated with 
employment in people with SMI in India. Attention to impaired cognitive functioning may be critical to 
improving employment outcomes in this population.   

1. Introduction 

Cognitive impairment is a hallmark feature of schizophrenia and 
other severe mental illnesses (SMI) (Depp et al., 2012b; Schaefer et al., 
2013) and has an adverse impact on psychosocial functioning in this 
population (Green, 2006). Furthermore, impaired cognitive functioning 
is associated with attenuated benefit from psychosocial interventions for 
schizophrenia (Kurtz, 2011). One of the most important effects of 
reduced cognitive ability is its impact on vocational functioning. 
Extensive research from developed countries indicates that cognitive 
impairment is a robust predictor of unemployment in people with SMI, 
both concurrently and prospectively (Depp et al., 2012a; Dickerson 
et al., 2004; McGurk and Mueser, 2004; Tsang et al., 2010), and is 
associated with reduced benefit from evidence-based supported 

employment (McGurk et al., 2018, 2003). Furthermore, when people 
with impaired cognitive functioning obtain work in supported employ
ment, more supports are needed to help them maintain their jobs 
(McGurk et al., 2003). Thus, the importance of cognition for employ
ment in people with SMI is well documented in the literature from 
developed countries. 

Less is known about the relationship between cognitive functioning 
and psychosocial adjustment, especially vocational functioning, in 
people with SMI living in developing countries, such as India. Several 
studies have examined the relationship between cognitive impairment 
and reduced psychosocial functioning in outpatients with schizophrenia 
in India, with five studies reporting significant associations (Bhagya
vathi et al., 2015; Gopalakrishnan et al., 2015; Hegde et al., 2013; 
Palsetia et al., 2018; Soni et al., 2017), but not two others (Krishnadas 
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et al., 2007; Kurtz et al., 2018). Only one study has evaluated the specific 
associations between cognitive impairment and employment. Srinivasan 
and Tirupati (2005) reported that among 88 individuals with schizo
phrenia residing in an urban area, 59 were employed (86.4% were 
working in mainstream jobs and 6.8% were working in family-run 
businesses), and cognitive functioning was related to greater likeli
hood of being employed, with workers having better performance on 
category fluency and executive functioning. However, the relationship 
between cognition and work was no longer significant after statistically 
controlling for negative symptoms. 

While Srinivasan and Tirupati (2005) found some associations be
tween cognitive functioning and employment status, the study has 
several limitations. First, participants with fewer than ten years of ed
ucation were excluded, potentially ruling out more cognitively impaired 
individuals. Second, the study was conducted at a non-profit organiza
tion that provided a range of psychiatric rehabilitation services in 
addition to medication. Such rehabilitation services are rarely available 
in India (Rajkumar, 2015), limiting the generalizability of the findings to 
most other settings in the country. Third, the cross-sectional nature of 
the study limits the strength of conclusions that can be drawn as the 
stability of cognition and employment status over time is unknown. 

There are several reasons why it is important to further investigate 
the link between cognition and employment in people with SMI in 
developing countries. Employment rates in people with SMI are higher 
in developing countries (Shibre et al., 2015; Thara, 2004; Yang et al., 
2013) than developed countries (Jonsdottir and Waghorn, 2015; Mar
waha et al., 2007). Two factors may contribute to these higher work 
rates. First, a significant proportion of people with SMI in developing 
countries work in family operated businesses, which likely have built-in 
supports and protections (Ran et al., 2011; Suresh et al., 2012). Second, 
the higher availability of unskilled jobs in developing countries than 
developed countries (World Bank, 2007, 2010) may facilitate employ
ment in people with SMI living in developing countries (Akinsulore 
et al., 2015; Srinivasan and Thara, 1997). The important role of family 
operated businesses and ready access to unskilled jobs in developing 
countries raises the question of whether cognitive functioning has less 
impact on employment than in developed countries. In addition, most 
people with SMI living in urban areas in developing countries work for 
independent employers and such jobs may not have the protections 
available in family-run businesses. Therefore, it is important to evaluate 
whether cognitive functioning is related to work outcomes of people 
with SMI living in urban areas. 

We conducted a one-year longitudinal study to evaluate the rates of 
work and interest in work, their stability over time, and correlates of 
work in people with SMI receiving psychiatric outpatient services at a 
public hospital in an urban area in India (Khare et al., 2021b; Khare 
et al., Ahead of Print). The primary findings showed that work status was 
stable over the one year, with approximately 90% of the 150 partici
pants either employed (40% at baseline, 49.5% at follow-up) or unem
ployed at both assessments. Interest in work was also stable, with 78.8% 
of unemployed participants wanting to work at both assessments. 

This paper is the first report of cognitive data from this study. We 
evaluated the stability of cognitive functioning over the one-year period, 
and its relationship to participant demographic and clinical character
istics, work status and outcomes, and interest in work among those not 
employed. The employment data from this study (Khare et al., 2021b; 
Khare et al., Ahead of print) and our previous study (Khare et al., 2021a, 
2020) showed that men were more likely to be working than women, 
similar to the trends in the general population (Government of India 
et al., 2016). Therefore, we also evaluated whether there was an asso
ciation between cognitive functioning, gender, and work. In addition, as 
age is associated with a decline in some aspects of cognitive functioning 
in the general population and in schizophrenia (Harvey, 2005), we 
examined whether the relationship between cognition and employment 
was the same in younger and older participants. 

2. Method 

The study was carried out at the psychiatry outpatient department of 
Regional Mental Hospital, a public hospital located in Pune district in 
the state of Maharashtra, western India. Study procedures were 
approved by the Institutional Review Board of Boston University, and 
study participants provided informed consent. 

2.1. Participants 

Inclusion criteria for the study were: 1) a diagnosis of schizophrenia, 
schizoaffective disorder, bipolar disorder, or major depression based on 
the medical record; 2) 18 to 60 years old; 3) fluency in Marathi lan
guage; 4) residing in Pune district and receiving outpatient services at 
Regional Mental Hospital, Pune; and 5) willingness and ability to pro
vide informed consent. 

A total of 150 participants were enrolled in the study. Of these, 133 
were evaluated at baseline with the Montreal Cognitive Assessment 
(MoCA) (Nasreddine et al., 2005), and 17 were evaluated with the 
MoCA– Basic (Julayanont et al., 2015), which was designed for in
dividuals with no or very low education levels (defined in this study as 
lower than fifth grade education). This paper presents data on the 133 
participants assessed on MoCA. The study cohort comprised participants 
with schizophrenia-schizoaffective disorder diagnoses (91.7%), the 
majority were men (70%) with an average duration of illness of 13 years 
(range = 4–39 years; 17 participants were within the first five years of 
illness). Among participants who were employed, 84% were working for 
independent employers, 6% were working in family-run businesses, and 
10% were self-employed. 

The one-year follow-up interviews were conducted either face-to- 
face or on the phone. Of the 133 participants who completed the 
MoCA at baseline, 73 (55%) completed it at follow-up. Another 21 
participants were interviewed over the phone and provided employment 
data but could not be evaluated with the MoCA. 

2.2. Procedures 

All baseline assessments were administered by the first author. Two 
trained assessors with a Master's degree in psychology conducted the 
follow-up assessments, which were administered between 11 and 13 
months after baseline. See Khare et al. (2021b, Ahead of Print) for other 
details. 

2.3. Measures 

2.3.1. Semi-structured interview 
Two semi-structured interviews developed for our previous study 

(Khare et al., 2021a, 2020) were used to obtain demographic, clinical, 
and employment related information at baseline and the one-year 
follow-up. The interview queried demographic characteristics, clinical 
information, work history, and current work status. Job characteristics 
were collected for the employed, including hours worked/week and 
monthly earnings, how the current job was obtained (e.g., with the help 
of family or friends), and were asked yes/no questions about benefits (e. 
g., improved self-esteem), and problems (e.g., psychiatric symptoms 
interfering with work) related to work. Type of employer was catego
rized as working for independent employer, working in a family-run 
business, or self-employed. Unemployed participants were asked yes/ 
no questions about barriers to work (e.g., stigma), interest in working, 
and, for those who wanted to work, supports that could help them get 
work (e.g., assistance with job search). 

2.3.2. Montreal Cognitive Assessment (MoCA) 
The MoCA (Nasreddine et al., 2005) is a widely used, 10-min paper 

and pencil test for screening cognitive impairment in a range of pop
ulations, including the aged and people with psychiatric illness. The 
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MoCA has been translated into multiple languages, including Marathi, 
and provides subscale scores on seven cognitive domains: visuospatial 
skills / executive function, naming, attention, language, abstraction, 
delayed recall, and orientation. MoCA total scores were formed by 
summing the scores of the seven subscales, with the total score ranging 
between 0 and 30. 

2.4. Statistical analyses 

We evaluated whether there were any differences between partici
pants who did vs. did not complete MoCA at follow-up on demographic 
and clinical characteristics, work status, and cognitive functioning using 
chi-square analyses and t-tests. Intraclass correlations (ICCs), Pearson 
correlations and paired sample t-tests were used to calculate the test- 
retest reliability of total scores on the MoCA, as well as scores on spe
cific cognitive domains, at baseline and follow-up. Inter-correlations 
between the specific cognitive domains at baseline and follow-up were 
evaluated by computing Pearson correlations. Cronbach’s alphas for the 
MoCA total score at baseline and follow-up were calculated to assess 
internal consistency. 

t-tests and Pearson correlations were performed to examine associ
ations between the total MoCA score and baseline demographic and 
clinical characteristics. To evaluate the influence of age, gender, and 
their interaction on overall and specific domains of cognitive func
tioning we divided the sample into younger (<37 years old; mean =
31.5 years) and older (≥37 years old; mean = 45.3 years) participants 
based on a median split, and performed 2 (age) by 2 (gender) analyses of 
variance (ANOVAs) on the total MoCA score and subscales. The asso
ciations between the MoCA scores at baseline and work status at base
line and follow-up were evaluated separately for younger and older 
participants by computing t-tests. Pearson correlations were computed 
to investigate the relationships between the total MoCA score and work 
characteristics (e.g., monthly income) among participants employed at 
baseline and (separately) at follow-up. 

Among the unemployed participants at baseline, t-tests were con
ducted to evaluate whether the total MoCA score was related to interest 
in work among younger and older participants. The associations be
tween the total MoCA score at baseline and the number of barriers to 
work and number job supports desired by unemployed participants who 
wanted to work at baseline were evaluated by computing Pearson cor
relations for younger and older participants. Parallel analyses were 
conducted to examine whether the baseline MoCA total score was 
associated with interest in work, perceived barriers to work and desired 
job supports at follow-up among younger and older participants. 

Lastly, to evaluate whether the pattern of associations between 
cognitive functioning and demographic and work characteristics in the 
total sample of participants with mixed psychiatric diagnoses was 
altered when the sample was restricted to schizophrenia-spectrum dis
orders, we recomputed the analyses described above including only 
participants with schizophrenia or schizoaffective diagnoses, and 
dropping the 11 participants with a mood disorder. 

3. Results 

Participants who completed the MoCA at follow-up were signifi
cantly older than those who did not (Ms = 38.3 years old vs. 34.7, 
respectively; t = 2.2; df = 51.6; p = .03), but did not differ on any other 
demographic or clinical characteristics, work status, or baseline MoCA 
total score. 

Table 1 presents the total MoCA and specific cognitive domain scores 
at both assessments. The paired t-test comparing the baseline and 
follow-up total MoCA score was not significant, indicating that overall 
cognitive functioning did not change over the one-year period. In terms 
of specific cognitive domains, delayed recall improved significantly 
across the assessments, but not the other six domains. The ICCs were 
highly significant and showed good reliability on the executive function 

(0.75) and attention (0.82) subscales and total scores (0.85), and mod
erate reliability on the language, abstraction, delayed recall, orientation, 
and naming subscales (range: 0.57–0.71). Cronbach’s alpha for the 
MoCA at baseline was 0.63 and 0.57 at follow-up, indicating moderate 
levels of internal consistency. 

Supplementary Table 1 provides Pearson intercorrelations between 
the total MoCA and specific cognitive domains scores at baseline and 
follow-up. Attention was the cognitive domain most consistently 
correlated with other cognitive domains, with all the correlations with 
attention significant at baseline except naming (r = 0.08), and all but 
two significant at follow-up (attention-abstraction, r = 0.17, NS; 
attention-delayed recall, r = 0.11, NS). Abstraction, delayed recall, and 
orientation were the cognitive domains that were least strongly corre
lated with other domains, with significant correlations at baseline be
tween each of the domains and two other cognitive domains, and 
significant correlations at follow-up between each domain and one other 
cognitive domain. 

Higher total scores on the MoCA were associated with higher levels 
of education, younger age, a shorter duration of illness, and male gender 
(Table 2). A Pearson correlation between age and education was not 
significant (r = − 0.08; p = .4), but was significant between age and 
duration of illness (r = 0.57; p < .001). To examine whether duration of 
illness was related to cognition after controlling for age we computed a 
partial correlation, which was not significant (r = − 0.06; p = .5). Results 
of t-tests and a Fisher's exact test indicated no significant differences 
between men vs. women on age (t = 0.8; p = .4), education (t = 1.0; p =
.3), or history of hospitalization (Fisher's exact test p = .3). 

Table 3 provides the results of the ANOVAs evaluating the effects of 
age and gender on the MoCA total and subscale scores at baseline. Sig
nificant gender differences were found on two of the MoCA subscales, 
with men performing significantly better on executive functions and 
attention. Age differences were also found indicating significantly better 
cognitive performance in younger participants on the language, and 
orientation subscales of the MoCA. Both gender and age had significant 
main effects on total MoCA scores, with men and younger participants 
performing better than women and older participants. Last, there was 
one significant age by gender interaction on orientation. To explore the 
nature of the interaction, t-tests were computed comparing younger men 
and women, and older men and women on this subscale. The gender 
difference in younger participants was not significant, but it was in older 
participants, with women performing worse than men (t = 2.6; df = 65; 

Table 1 
Stability and reliability (intraclass correlation coefficients: ICCs) of MoCA scores 
at baseline and follow-up (n = 73).**    

Baseline Follow- 
up     

Range of 
scores 

Mean 
(SD) 

Mean 
(SD) 

t (paired 
t-test) 

df ICC 

Executive 
Function 

0–5 2.42 
(1.2) 

2.51 
(1.3) 

− 0.6 72 0.75*** 

Naming 0–3 2.55 
(0.7) 

2.66 
(0.6) 

− 1.6 72 0.71*** 

Attention 0–6 3.53 
(1.8) 

3.59 
(1.8) 

− 0.3 72 0.82*** 

Language 0–3 0.58 
(0.8) 

0.40 
(0.7) 

1.9 72 0.57*** 

Abstraction 0–2 0.81 
(0.8) 

1.00 
(0.8) 

− 1.9 72 0.60*** 

Delayed 
Recall 

0–5 1.47 
(1.4) 

1.90 
(1.5) 

− 2.4* 72 0.61*** 

Orientation 0–6 5.44 
(1.1) 

5.44 
(0.9) 

0.0 72 0.69*** 

Total 0–30 17.59 
(4.4) 

18.29 
(4.1) 

− 1.9 72 0.85***  

* p ≤ .05. 
** p ≤ .01. 
*** p ≤ .001. 
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p = .01). 
Table 4 summarizes the associations between baseline MoCA scores 

and work status at baseline for younger and older participants, and 
Table 5 summarizes the same associations between baseline MoCA 
scores and work status at the one-year follow-up. At baseline, both 
employed younger and older participants had significantly higher scores 
on attention and MoCA total than unemployed participants. Younger 
working participants also had better executive functions, abstraction, 
and orientation, whereas older working participants performed better 

on delayed recall than their unemployed counterparts. Work status at 
follow-up was related to executive functions and total MoCA scores 
among younger participants, and attention and total MoCA among older 
participants (Table 5). 

Supplementary Table 2 presents the associations between cognitive 
functioning and work characteristics of younger and older participants 
who were employed at baseline, and Supplementary Table 3 provides 
the same analyses for those who were employed at follow-up. At base
line, better cognitive functioning was significantly associated with fewer 
hours worked/week, shorter job duration, and more problems related to 
work among younger participants, but there were no significant re
lationships between cognition and work characteristics among older 
participants. Cognitive functioning was not significantly related to any 
work characteristics among younger participants who were employed at 
follow-up, whereas among older participants better cognitive 

Table 2 
Associations between MoCA total and baseline demographic and clinical char
acteristics (N = 133).  

Categorical variables Mean (SD) t df p 

Gender 
Male (n = 93) 18.5 (4.2) 2.2 131 0.027 
Female (n = 40) 16.8 (3.7)     

Marital status 
Ever married (n = 80) 17.8 (4.1) − 0.7 131 0.5 
Never married (n = 53) 18.3 (4.2)     

Psychiatric diagnosisa 

Schizophrenia-spectrum (n = 122) 17.9 (4.2) − 0.8 131 0.4 
Mood disorder (n = 11) 18.9 (3.5)     

Past psychiatric hospitalization 
Yes (n = 122) 17.9 (4.1) 0.04 131 0.9 
No (n = 11) 17.9 (5.2)     

Current medical conditions 
Yes (n = 24) 18.1 (4.3) 0.2 131 0.9 
No (n = 109) 17.9 (4.1)     

Current tobacco use 
Yes (n = 68) 17.6 (3.7) − 1.1 131 0.3 
No (n = 65) 18.3 (4.5)     

Current alcohol use 
Yes (n = 4) 17.8 (2.9) − 0.1 131 0.9 
No (n = 129) 17.9 (4.2)      

Continuous variables Mean (SD) Pearson r p 

Age 38.5 (8.7) − 0.26 0.002 
Education 10.9 (2.8) 0.44 <0.001 
Family income (USD) 385 (393) 0.06 0.5 
Duration of illness (years) 13.8 (7.4) − 0.19 0.02  

a Schizophrenia n = 114; schizoaffective disorder n = 8; bipolar disorder n =
11. 

Table 3 
Associations between MoCA scores (means and standard deviations) at baseline and age and gender based on analyses of variance.   

Younger Participants Older Participants    

MoCA domain Men 
(n = 42) 

Women 
(n = 24) 

Men 
(n = 51) 

Women 
(n = 16) 

Gender F1 Age F1 Gender * Age F1 

Executive function 3.00 (1.2) 2.21 (1.1) 2.31 (1.2) 2.25 (0.8)  3.81*  2.16  2.76 
Naming 2.69 (0.6) 2.50 (0.8) 2.65 (0.6) 2.62 (0.5)  0.75  0.11  0.47 
Attention 4.45 (1.3) 2.96 (1.9) 3.92 (1.6) 3.31 (1.5)  12.45*  0.09  2.21 
Language 0.69 (0.8) 0.63 (0.9) 0.33 (0.6) 0.37 (0.5)  0.01 4.91*,a  0.15 
Abstraction 0.93 (0.8) 0.79 (0.8) 0.76 (0.8) 0.75 (0.7)  0.26  0.47  0.17 
Delayed recall 1.57 (1.3) 1.83 (1.4) 1.31 (1.6) 1.19 (1.4)  0.06  2.63  0.49 
Orientation 5.52 (0.9) 5.58 (0.7) 5.53 (0.9) 4.81 (0.9)  3.45  4.68*  4.81* 
Total 19.55 (3.8) 17.21 (4.3) 17.59 (4.4) 16.06 (2.6)  6.32*  4.08*  0.28 

1. Degrees of freedom = 3, 129. 
* p ≤ .05. 
a Levene’s Test of Equality of Error Variances is significant (p = .01). The p value for F is 0.03. 

Table 4 
Associations between MoCA scores at baseline and work status at baseline for 
younger (< 37 years old) and older (≥ 37 years old) participants.  

Younger participants  

Employed at 
baseline 
(n = 21) 

Unemployed at 
baseline 
(n = 45)    

Baseline 
MoCA 

Mean (SD) Mean (SD) t df p 

Executive 
function 

3.43 (0.9) 2.38 (1.2) 3.6 64 0.001 

Naming 2.62 (0.7) 2.62 (0.7) − 0.02 64 0.9 
Attention 4.67 (0.9) 3.56 (1.9) 3.2 63.1 0.002 
Language 0.86 (0.9) 0.58 (0.8) 1.3 64 0.2 
Abstraction 1.24 (0.8) 0.71 (0.8) 2.6 64 0.01 
Delayed recall 1.95 (1.2) 1.53 (1.4) 1.2 64 0.2 
Orientation 5.81 (0.5) 5.42 (0.9) 2.1 63.2 0.04 
Total 21.29 (2.7) 17.49 (4.1) 4.5 56.1 <0.001   

Older participants  

Employed at 
baseline 
(n = 29) 

Unemployed at 
baseline 
(n = 38)    

Baseline MoCA Mean (SD) Mean (SD) t df p 

Executive 
function 

2.55 (1.3) 2.11 (0.9) 1.6 49.4 0.1 

Naming 2.59 (0.6) 2.68 (0.6) − 0.7 65 0.5 
Attention 4.28 (1.3) 3.39 (1.7) 2.4 65 0.02 
Language 0.24 (0.4) 0.42 (0.6) − 1.4 64.2 0.2 
Abstraction 0.90 (0.8) 0.66 (0.7) 1.3 65 0.2 
Delayed recall 1.72 (1.6) 0.95 (1.4) 2.1 65 0.04 
Orientation 5.55 (0.9) 5.21 (1.0) 1.4 65 0.2 
Total 18.66 (3.7) 16.13 (3.9) 2.6 65 0.01  
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functioning was associated with identifying fewer problems at work. 
Among unemployed participants, interest in work at baseline or 

follow-up was not correlated with baseline MoCA among younger or 
older participants. Among younger and older unemployed participants 
who wanted to work, there were no associations between baseline total 
MoCA score and number of barriers to work identified at baseline (M =
1.30; r = 0.07; p = .7 and M = 1.18; r = − 0.01; p = .9, respectively) or 
follow-up (M = 1.12; r = 0.22; p = .3 and M = 0.53; r = 0.32; p = .2, 
respectively). Baseline MoCA score was not related to the number of job 
supports desired by unemployed younger (M = 2.80; r = 0.003; p = .9) 
or older (M = 2.91; r = − 0.10; p = .6) participants who wanted to work 
at baseline. Better cognitive functioning at baseline was significantly 
associated with higher number of supports desired by unemployed 
younger participants who wanted to work at follow-up (M = 2.76; r =
0.43; p = .03), but it was not significant among older participants who 
wanted to work at follow-up (M = 2.13; r = 0.13; p = .6). 

For the sensitivity analyses conducted with participants with 
schizophrenia or schizoaffective disorder diagnoses, we did not interpret 
changes in the strength of associations between variables from statisti
cally significant in the full sample (p < .05) to trend level significant (p 
< .1) in the restricted sample as meaningful because of reduced statis
tical power due to the smaller sample size. We examined two types of 
changes in the significance of associations: those that were statistically 
significant in the overall group but were no longer significant in the 
schizophrenia-schizoaffective disorder group (p > .1), and findings that 
were not significant in the overall group but became significant in the 
schizophrenia-schizoaffective disorder subgroup. Three differences 
were found. The ANOVAs in the overall group indicated significant age 
differences in which younger participants performed better on language 
and total MoCA score than older participants (Table 3), but neither of 
these differences were significant in the schizophrenia-schizoaffective 
group (Supplementary Table 4). In addition, while younger partici
pants in the full sample who were employed at baseline performed 

significantly better on the orientation subscale than those who were not 
(Table 4), employment status was not significantly related to orientation 
in the younger participants with schizophrenia-schizoaffective disorder 
(M/SD = 5.8/0.6 for the employed and 5.5/0.9 for the unemployed; t =
1.3; df = 58; p = .2). 

4. Discussion 

This study is the first to our knowledge to examine the psychometric 
properties of the MoCA in an SMI population living in India (Haile et al., 
2022), and to evaluate its relationship with work. The MoCA total score 
had moderate levels of internal consistency at baseline and follow-up 
(Cronbach’s alphas = 0.63 and 0.57, respectively). These Cronbach’s 
alphas are similar to those reported in three other studies from India 
using the MoCA with elderly participants or people with Parkinson's 
disease (range: 0.64–0.72) (Gupta et al., 2019; Krishnan et al., 2015; 
Thomas et al., 2018), and slightly lower than studies of the English 
version of the MoCA administered to persons with psychosis, Alz
heimer's disease, or elderly participants (range: 0.76–0.83) (Gil-Ber
rozpe et al., 2020; Nasreddine et al., 2005). The test-retest reliability of 
the MoCA total over the one-year follow-up was also high (ICC = 0.85), 
with no significant change over time. The test-retest reliabilities of the 
MoCA subscale scores were also relatively high (ICCs ranging 
0.57–0.82), with improvements over time suggesting practice effects for 
only one subscale (delayed recall). Two other studies from India re
ported higher test-retest reliabilities of the MoCA over shorter periods of 
time, including Pearson r = 0.97 over two weeks (Krishnan et al., 2015) 
and ICC = 0.87 over one-month (Gupta et al., 2019). Overall, these 
findings suggest that the MoCA has good internal and test-retest reli
ability over a relatively long follow-up period in a cohort of outpatients 
living in an urban area in India with predominantly schizophrenia di
agnoses. In addition, as discussed below, the MoCA demonstrated good 
validity in predicting employment status in this population. 

Previous research from developed countries (Landolt et al., 2016; 
McGurk and Meltzer, 2000; McGurk and Mueser, 2004), and one study 
from India (Srinivasan and Tirupati, 2005) have found cognitive func
tioning is related to work in schizophrenia. The present study adds to 
this research by showing that cognitive functioning at baseline was 
significantly related to current work status in both younger and older 
participants. Furthermore, cognition at baseline significantly predicted 
employment status one year later in both younger and older partici
pants, extending prior research from developed countries showing 
prospective associations between cognition and work that has not 
examined age differences (McGurk and Mueser, 2004; Mueser et al., 
2001). Employment status in this cohort was substantially stable over 
the one-year follow-up period (Khare et al., Ahead of Print), which may 
partly explain the association between baseline cognition and work 
status a year later. With respect to specific domains of cognitive func
tioning, among younger participants, employment at baseline and 
follow-up were consistently related to better executive function scores, 
whereas in older participants employment was consistently related to 
better attention, consistent with studies indicating age related atten
tional declines (Harada et al., 2013). It is possible that cognitive flexi
bility, speed of processing (the MoCA executive functions subtest 
includes measures of both problem solving and speed), and ability to 
solve problems have a stronger influence on work performance in 
younger participants, who have less experience in their jobs (job dura
tion at baseline = 3.28 years vs. 6.11 for younger and older workers, 
respectively), whereas attention is more important for older participants 
who are more familiar with their jobs. 

Studies from developed countries have reported significant associa
tions between cognitive functioning and work outcomes, including 
hours worked, wages earned, and job tenure (Burton et al., 2018; Gold 
et al., 2002; McGurk et al., 2018). However, this study did not find 
consistent associations between cognition at baseline and work out
comes (including problems at work) for employed participants at 

Table 5 
Associations between MoCA scores at baseline and work status at follow-up for 
younger (<37 years old) and older (≥ 37 years old) participants.  

Younger participants  

Employed at 
follow-up 
(n = 24) 

Not Employed at 
follow-up 
(n = 27)    

Baseline MoCA Mean (SD) Mean (SD) t df p 

Executive 
function 

3.13 (1.2) 2.37 (1.3) 2.2 49 0.03 

Naming 2.63 (0.7) 2.67 (0.6) − 0.3 49 0.8 
Attention 4.33 (1.5) 3.41 (2.0) 1.9 46.9 0.1 
Language 0.92 (0.9) 0.70 (0.9) 0.9 49 0.4 
Abstraction 1.08 (0.8) 0.78 (0.8) 1.3 49 0.2 
Delayed recall 1.75 (1.4) 1.67 (1.4) 0.2 49 0.8 
Orientation 5.79 (0.5) 5.30 (1.2) 1.9 35.9 0.1 
Total 20.42 (4.0) 17.52 (4.1) 2.5 49 0.02   

Older participants  

Employed at 
follow-up 
(n = 22) 

Not employed at 
follow-up 
(n = 21)    

Baseline MoCA Mean (SD) Mean (SD) t df p 

Executive 
function 

2.41 (1.3) 2.14 (1.2) 0.7 41 0.5 

Naming 2.50 (0.7) 2.62 (0.7) − 0.6 41 0.6 
Attention 4.23 (1.2) 3.10 (1.9) 2.3 33.3 0.03 
Language 0.32 (0.6) 0.33 (0.6) − 0.1 41 0.9 
Abstraction 0.77 (0.8) 0.67 (0.7) 0.5 41 0.7 
Delayed recall 1.59 (1.3) 0.81 (1.5) 1.8 41 0.1 
Orientation 5.64 (0.9) 5.14 (1.2) 1.5 41 0.1 
Total 18.36 (3.3) 15.57 (5.0) 2.2 41 0.04  
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baseline or follow-up for either younger or older participants. Most 
employed participants in the present study were working in unskilled or 
semi-skilled jobs (Khare et al., 2021b), which they had held for an 
average of six years. These types of jobs may be less cognitively 
demanding than many of the jobs obtained by individuals with schizo
phrenia in developed countries, thus reducing the impact of cognition on 
work performance and related outcomes. In addition, more than half of 
the participants working for independent employers in this study found 
their jobs through family members, relatives, and/or friends (Khare 
et al., 2021b), suggesting that employed participants had multiple social 
supports for their roles as workers. 

An unexpected finding was that men had higher cognitive func
tioning at baseline on MoCA total score, and two subscales (executive 
functions and attention), than women, despite the absence of gender 
differences in age, education, duration of illness, or prior hospitaliza
tions. Research from developed countries has not consistently found 
gender differences in cognitive functioning in people with schizophrenia 
(Leung and Chue, 2000; Ochoa et al., 2012). Two studies from India 
have examined the relationship between gender and cognition in out
patients with schizophrenia, with mixed findings. Srinivasan et al. 
(2005) found no significant gender differences on a neuropsychological 
battery, except the visual paired associate learning test of the Wechsler 
Memory Scale, on which women performed better than men. The second 
study found better cognitive performance in men on measures of lan
guage, memory, and visuospatial abilities (Talreja et al., 2013). 

The observed gender difference in cognitive functioning could reflect 
sampling bias due to females in the present study having a more severe 
mental illness than males. Women tend to have a more benign course of 
schizophrenia, including better psychosocial functioning and fewer 
hospitalizations than men, in both developed (Grossman et al., 2006; 
Riecher-Rössler and Häfner, 2000; Usall et al., 2002) and developing 
countries (Ran et al., 2015; Thara et al., 1994). As a result of the milder 
course of illness, women with schizophrenia may be less likely to be in 
treatment than men, especially in developing countries where the 
treatment gap for schizophrenia is approximately 70% (Gautham et al., 
2020; Lora et al., 2012) compared to 40% in developed countries (World 
Health Organization, 2013), as reflected by the predominantly male 
(70%) composition of the present study cohort (92% schizophrenia) 
receiving public outpatient services. As the severity of a psychiatric 
illness is a major determinant of who receives treatment, and fewer 
women with schizophrenia were receiving outpatient treatment than 
men, those women who are in treatment may have a more severe dis
order than the men, as reflected by their worse cognitive performance on 
the MoCA. In line with this interpretation, another Indian study con
ducted at a large public hospital also found that the majority outpatients 
with psychosis were men (54.5%), and the authors posited that the 
lower proportion of female outpatients may be more severely ill than the 
males (Chand et al., 2010). Furthermore, these authors did not find a 
gender difference in the proportion of outpatients with mood disorders 
(48.5% vs. 51.5%; Chand et al., 2010), suggesting the effect was specific 
to schizophrenia. 

One limitation of the present study is that it did not include direct 
measures of illness severity, which could have helped address the rela
tionship between gender, illness severity, and involvement in treatment. 
Relatedly, research suggests an overlap between symptoms and cogni
tion in schizophrenia (Harvey et al., 1996; Srinivasan and Tirupati, 
2005). Because this study did not employ a standardized measure of 
symptomatology, the contribution of symptoms to impaired cognitive 
performance remains unknown. 

Comparisons between younger and older participants in cognitive 
functioning revealed better total MoCA scores for the younger group, 
with specific subscales scores indicating better performance on language 
and delayed recall. The lower cognitive functioning of the older par
ticipants may in part reflect the impact of schizophrenia on accelerating 
the effects of aging on the brain (Harvey, 2014, 2005). Aging in the 
general population is strongly associated with decrements in both 

memory and processing speed (Harada et al., 2013), and the MoCA 
language subscale includes fluency, which is strongly influenced by 
processing speed. 

There was one significant interaction between age and gender in 
cognitive functioning on the MoCA: older women had significantly 
worse scores on orientation than older men, whereas there was no 
gender difference in orientation among the younger participants. Lower 
orientation in terms of awareness of such basic information as current 
date and location may reflect early signs of dementia. As reduced 
cognitive functioning in adulthood in the general population is predic
tive of increased risk for developing dementia later in life (Cervilla et al., 
2004; Kremen et al., 2019), the lower cognitive functioning of the 
women in the present study sample may be a contributing factor to 
emergent signs of dementia among the older women, as indicated by 
worse orientation scores on the MoCA. 

Some other limitations of the current study should be noted. First, 
most participants in the study were from urban areas. Our previous 
study showed that the nature and types of employment differ between 
people living in urban and rural areas in India (Khare et al., 2020). Thus, 
the findings of this study may not generalize to people with schizo
phrenia residing in rural areas. Second, cognitive functioning was 
assessed with the MoCA, which is designed to be a screening instrument 
for identifying cognitive impairment and does not provide as precise a 
measure of cognitive functioning as a comprehensive neuropsychologi
cal battery. Third, MoCA data were collected at follow-up from only 55% 
of the participants. Although there were no significant differences be
tween participants who completed follow-up and those who did not, the 
groups could have differed in other ways that were not measured (e.g., 
symptom severity), and thus the findings should be interpreted with 
caution. Fourth, information regarding psychopharmacological treat
ment was not collected, which would have helped to understand the role 
of medications in cognitive performance. Fifth, participants were cate
gorized into younger and older groups based on the median age. As 
greater cognitive decline tends to occur with advanced age (Howieson, 
2015), this binary categorization limited the ability to capture age- 
related cognitive changes later in the lifespan. Lastly, this study 
included many statistical analyses and did not control for type I error, 
increasing the chances of spurious findings and underscoring the need 
for replication. 

These limitations notwithstanding, this study demonstrates the 
importance of cognitive functioning in employment of people with SMI 
in India, consistent with substantial extant literature from developed 
countries. The findings suggest that vocational services developed for 
the cultural context of India may need to attend to cognitive impairment 
(e.g., cognitive remediation) to help individuals achieve their work 
goals. 
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