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Abstract
Introduction

Among various health implications for older adult, cognitive impairment and related dementias are
signi�cant public health concern in many low and middle income countries, including India and lack due
attention in policy arena. Socio-economic and health vulnerability are associated with cognitive
impairment among older adults. Therefore the present study explores the prevalence and determinants of
cognitive impairment among older adults in India with special reference to migrant status of older adults.

Methods

Data for this study was utilized from recent release of Longitudinal Ageing Study in India (LASI) wave 1
2017-19. The LASI is a nationally representative survey over 72000 older adults age 45 and above across
all states and union territories of India. The present study is conducted on the eligible respondent’s age 60
years and above. The total sample size for the present study is 31,464 older adults aged 60 years and
above (Male-15,068; Female-16,366). Descriptive and logistic regression analysis carried to ful�l the
objective of the study. 

Results

Overall, the prevalence of cognitive impairment among male older adults was 6.4% and female older
adults 19.8%. Non-migrant status (6.8%) was more likely to face cognitive impairment than migrant
status (5.7%) among older adults. The high prevalence of cognitive impairment were found with
increasing socio-economic, demographic and multi-morbidities among older adults. Older adults (male
6.7% vs. female 20.2%) with no social participation were more likely to be face cognitive impairment. The
result of logistic regression of our study is supported the bivariate analysis. Older adults with migrant
status were more likely to be suffered from the cognitive impairment with unadjusted [UOR; 1.57, CI: 1.45-
1.70] & after adjusting with covariates [AOR; 1.14, CI: 1.03-1.26] as compared to non-migrant status.
Among the individual factors, odds of impairment was very high for the oldest-older adults age group
[AOR: 2.95, CI: 2.59-3.36] as compared to young-older adults and further, female older adults were more
likelihood to be cognitive impairment [AOR: 1.99, CI: 1.77-2.24] than their counterparts. Similar �ndings
were also found with socio-economic and health vulnerability among older adults.

Conclusion

The study demonstrates that female older adults need more care and support from community and
government as they face higher cognitive impairment. Further, the results signi�cantly varied across
different socio-economically, demographically, regionally in cognitive impairment and those who were
suffering with co-morbidities. Comprehensive primary health care with community health approach may
improve the health status of older adults in later period of life.
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Introduction
Migration is an important phenomenon in demography of any nation. As per National Sample Survey of
India (NSSO), roughly 29 percent of population (326 million persons) is internally mobile in India. One
third of India’s entire population is internal migrant(1). Migration is very complex process and has huge
implications, and one of the major implications that often lacks due attention in policy and migration
research is mental well-being of an older adults. Migration is an important dimension of global health
importance and often have lasting impact on migrants health and well-being of older adults(2). Older
migrants comprised an estimated 34.3 million or 12.2 per cent of the international migrant stock at mid-
year 2020(3). Population aged older adults i.e 60 year and above comprises of 7 percent (1.25 billion) of
total population in India and it is projected to triple in next four decades (4).

Among various health implications for older adult, cognitive impairment and related dementias are
signi�cant public health concern (5). Cognitive impairment is de�ned as when a person has trouble
remembering, learning new things, concentrating, or making decisions that affect their everyday life
(Center for Disease Control and prevention’s Healthy aging program). Various factors such as socio-
economic status, psychosocial factors, early life condition, genetic factors, behavioral factors, physical
and psychological health and environmental factors play important role in ensuring healthy mental being
of migrants involved in migration process (2, 6–17). Migration process may alter above-mentioned
factors and may have negative and positive in�uence on migrant’s cognitive abilities. There is a
relationship between migration and cognitive impairment among older adults that need to be understood.

Around 50 million people have dementia worldwide and there are 10 million new cases every year,
implying one new case every 3.2 seconds. In India it is estimated that 5.3 million people above the age of
60 have dementia in 2020, which mean one in every 27 person is having dementia, according to the
Dementia in India 2020 report. Data shows the burden of congitive impairment is already signi�cant for
older adult (18–24). Cognitive impairment is an important age related condition and often brings along
numerous another mental ailments such as depression, ADL, IADL, dementia and Alzhiemer’s disease and
problem indeed is multifactorial (25). WHO mentions cognitive impairment in older adults as one of the
critical challenges that need to be addressed at country levels (26). 60 percent of global burden of
cognitive impairment are shared by developing countries and more than one-fourth are shared by Chain
and India alone (16). India is predicted to have 300 percent increase in prevalence of dementia from
2001–2040 (27). Taking into consideration the burden of cognitive impairment the Government of India
has recently committed to spending 2.5 percent of its GDP on health by 2025. Country has also launched
Mental Health Care, Act, 2017 which offers every citizen the right to access mental health care operated
or funded by the government (20, 21, 28). Research shows that prevalence of cognitive impairment is
higher in rural and male population (15, 29, 30). Prevalence of cognitive impairment varies across States
in India with 3.5% in Himachal Pradesh, 5.1 percent in Uttar Pradesh,, 6.5 percent in Kashmir, and 11.5
percent in Kerala (12).
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Though few attempts have been made to understand the association between cognitive impairment and
migration at international level (5, 31–34), studies on same in Indian context are scarce. Though few
studies have been conducted to understand and analyse cognitive impairment in India (13, 15, 16, 20, 21,
23, 27, 35–38), cognitive health of migrant older adults in India is largely ignored. The impact of disease
on older migrants has so far largely been ignored.

With this given background, the study will make an attempt to understand the prevalence and
determinants of cognitive impairment in older adult migrants in Indian context. The aim of the study is to
determine the factors associated with cognitive impairment among older adults with migrant status in
India. The present study hypothesized that there was no association between cognitive impairment and
migrant status among older adults in India.

Methods
Data

Data for this study was utilized from recent release of Longitudinal Ageing Study in India (LASI) wave
1 (39). LASI is a full-scale national survey of scienti�c investigation of the health, economic, and social
determinants and consequences of population aging in India, conducted in 2017-18 (39). The LASI is a
nationally representative survey over 72000 older adults age 45 and above across all states and union
territories of India (39). The main objective of the survey is to study the health status and the social and
economic well-being of older adults in India. LASI adopted a multistage strati�ed area probability cluster
sampling design to arrive at the eventual units of observation: older adults age 45 and above and their
spouses irrespective of age. The survey adopted a three-stage sampling design in rural areas and a four-
stage sampling design in urban areas. In each state/UT, the �rst stage involved the selection of Primary
Sampling Units (PSUs), that is, sub-districts (Tehsils/Talukas), and the second stage involved the
selection of villages in rural areas and wards in urban areas in the selected PSUs. In rural areas,
households were selected from selected villages in the third stage (39). However, sampling in urban areas
involved an additional stage. Speci�cally, in the third stage, one Census Enumeration Block (CEB) was
randomly selected in each in urban area (39). In the fourth stage, households were selected from this
CEB. The detailed methodology, with the complete information on the survey design and data collection,
was published in the survey report. The present study is conducted on the eligible respondent’s age 60
years and above. The total sample size for the present study is 31,464 older adults aged 60 years and
above (Male-15,068; Female-16,366). 

All methods were carried out in accordance with guidelines. We con�rm that all experimental protocols
were approved by institutional committee and the ethical clearance was provided by Indian Council of
Medical Research (ICMR), India. 

Variable description

Outcome variable 
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Cognitive impairment was measured through �ve broad domains (memory, orientation, arithmetic
function, executive function, and object naming). Memory was measured using immediate word recall,
delayed word recall; orientation was measured using time and place measure, arithmetic function was
measured through backward counting, serial seven, and computation method; executive function was
measured through paper folding and pentagon drawing method, and object naming was lastly done to
measure the cognitive impairment among older adults (39). A composite score of 0-43 was computed
using the domain-wise measure. The lowest 10th percentile is used as a proxy measure of poor cognitive
functioning (39). 

Explanatory variables 

Main explanatory variable

The main explanatory variable was migration status among older adult. The variable was assessed using
the question “How many years have you been living (continuously) in this area?” If the respondent
responded that they were living in this area since birth than he/she was coded as 0 “Non-migrant” and
otherwise 1 “Migrant”. 

Other explanatory variables 

Age was coded as young old (60-69 years), old-old (70-79 years), and oldest-old (80+ years). Sex was
coded as male and female. Educational status was coded as no education/primary not completed,
primary, secondary and higher. Working status was coded as never worked, currently working, currently
not working and retired. Marital status was coded as currently married, widowed, and others. Others
included divorced/separated/never married. Social participation was coded as no and yes. Respondents
were said to be socially engaged if they participate in the following activities. Eat out of house
(Restaurant/Hotel); Go to park/beach for relaxing/entertainment; Play cards or indoor games; Play out
door games/sports/exercise/jog/yoga; Visit relatives /friends; Attend cultural performances
/shows/Cinema; Attend religious functions /events such as bhajan/satsang/prayer; Attend
political/community/organization group meetings; Read books/newspapers/magazines; Watch
television/listen radio and Use a computer for e-mail/net sur�ng etc. If the respondent was involved in
any of the above activity, then the respondent was de�ned to be socially engaged. Physical activity status
was coded as frequent (every day), rare (more than once a week, once a week, one to three times in a
month), and never. The question through which physical activity was assessed was “How often do you
take part in sports or vigorous activities, such as running or jogging, swimming, going to a health center
or gym, cycling, or digging with a spade or shovel, heavy lifting, chopping, farm work, fast bicycling,
cycling with loads”? (39)

The probable major depression among the older adults with symptoms of dysphoria, calculated using the
CIDI-SF (Short Form Composite International Diagnostic Interview) score of 3 or more. This scale
estimates a probable psychiatric diagnosis of major depression and has been validated in �eld settings
and widely used in population-based health surveys (39). The lowest 10th percentile is used as a proxy
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measure for major depression among older adults. Self-rated health was coded as good which includes
excellent, very good, and good whereas poor includes fair and poor (40). Di�culty in ADL (Activities of
Daily Living) was coded as no and yes. Activities of Daily Living (ADL) is a term used to refer to normal
daily self-care activities (such as movement in bed, changing position from sitting to standing, feeding,
bathing, dressing, grooming, personal hygiene, etc.) The ability or inability to perform ADLs is used to
measure a person’s functional status, especially in the case of people with disabilities and the ones in
their older ages (41). Di�culty in IADL (Instrumental Activities of Daily Living) was coded as no and yes.
Activities of daily living that are not necessarily related to the fundamental functioning of a person, but
they let an individual live independently in a community. These tasks are necessary for independent
functioning in the community. Respondents were asked if they were having any di�culties that were
expected to last more than three months, such as preparing a hot meal, shopping for groceries, making a
telephone call, taking medications, doing work around the house or garden, managing money (such as
paying bills and keeping track of expenses), and getting around or �nding an address in unfamiliar
places (41).

The monthly per capita consumption expenditure (MPCE) quintile was assessed using household
consumption data (39). Sets of 11 and 29 questions on the expenditures on food and non-food items,
respectively, were used to canvas the sample households (39). Food expenditure was collected based on
a reference period of seven days, and non-food expenditure was collected based on reference periods of
30 days and 365 days (39). Food and non-food expenditures have been standardized to the 30-day
reference period (39). The monthly per capita consumption expenditure (MPCE) is computed and used as
the summary measure of consumption. The variable was then divided into �ve quintiles i.e., from poorest
to richest (39). Religion was coded as Hindu, Muslim, Christian, and Others. Caste was recoded as
Scheduled Tribe, Scheduled Caste, Other Backward Classes (OBC), and others. The Scheduled Castes
include the population that is socially segregated and �nancially/economically weak by their low status
as per Hindu caste hierarchy. The Scheduled Tribes (STs) and Scheduled Castes (SCs) are among the
most disadvantaged and discriminated socio-economic groups in India (42). The OBC is the group of
people who were identi�ed as “educationally, economically and socially backward” (42). The OBC’s are
considered low in the traditional caste hierarchy but are higher in status than Scheduled Castes. The
“other” caste category is identi�ed as having higher social status, mostly belong to upper caste
Hindus (43). Place of residence was coded as rural and urban. The regions of India were coded as North,
Central, East, Northeast, West, and South. 

Statistical approach

The study used univariate, bivariate and multivariate analysis to ful�l the aim of the objective.
 Descriptive analysis is used to show the sample pro�le of the respondents. Further, bivariate analysis
was carried out to estimate the prevalence of cognitive impairment among older adults (male-female
separately) by selected variables. Further, a proportion test (44) was done to see the difference between
male and female older adults in the prevalence of cognitive impairment. The VIF factor was estimated to
check multicollinearity and no evidence of multicollinearity was found. Logistic regression (45) was done
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to compare migrants and non-migrants in cognitive impairment in both the ways unadjusted and
adjusted odds ratio by selected background characteristics. Adjusted odds ratios are reported in the study
with the form of an adjusted odds ratio (AOR) with a 95% con�dence interval (CI).

Result
Table 1 presents the percentage distribution of the study population aged 60+ (older adults) across
different socio-economic, demographic and health backgrounds. The study also looked at between
migrants and non-migrants among older adults as it showed 30.7% of males and 80.3% of females were
migrants. Within the older adults, more than half of the population were in the age group of 60–69 years.
Among male older adults, 53% were having no education or less than primary as compared to 81.4% of
their counterparts (female older adults). Compared to male older adults (16.5%), female older adults were
found 54% widowed. This shows the high mortality in the late-life years among males compared to
females. Compared to male older adults (5.6%), female older adults were less participated in the social
activities. In the current working status, 42% male older adults and 19% female older adults were reported
as currently working. In the context of health factors, male older adults were 7.2% found depression as
compared to 9.5% female older adults, however, for self-rated health, male reported 45.3% as compared to
49% female older adults. Further, di�culty in ADL found as 21.9% among male older adults as compared
to 26.5% female older adults. Whereas di�culty in IADL, 39.7% in male older adults as compared to
56.9%. In MPCE, the female older adults were more deprived and belonged to the poor category than
males older adults. The majority of the population was the Hindu community (82%), followed by 11.7%
Muslim community. In the male older adults, including Scheduled Caste/Scheduled Tribe, 26.5% were
belonged to SC/ST category as compared to 27.5% SC/ST in the female older adults group. More male
older adults (72%) are living in rural areas as compared to their counterparts (69%). Regional variation in
the distribution of population can be seen as the highest percentage of eastern region (24.6%) followed
by the central region (22.5%) and south (21.4%) among male older adults, however, in the female older
adults, 23.8% in the southern region followed by eastern (22.8%) and central (19.6%).

Table 2 demonstrates the prevalence of cognitive impairment among male and female older adults in
India by background characteristics. In cognitive impairment, male older adults with non-migrant status
(6.8%) were highly vulnerable than migrant status (5.7%). Overall, the prevalence of cognitive impairment
among male older adults 6.4% and female older adults 19.8%. The results indicate that the proportion of
females with cognitive impairment were higher than males across all socio-economic and demographic
variables. The high prevalence of cognitive impairment found among male respondents aged 80 and
above (15.9%), having no education (11.8%), with no social participation (6.7%) with poorest wealth
quintile (9.4%), divorced/separated/never married (10.3%), having di�culty in ADL (11%) and IADL
(10.7%), and belong to Scheduled Tribe (14.8%). Whereas for female older adults with aged 80 and above
(41.5%), having no education (25.1%), currently not working (26.8%), widowed (24.6%), with no social
participation (20.2%), having depression (25.6%), having di�culty in ADL (29.7%) and IADL (25.3%),
belonged to poorest MPCE quintile (26.8%), Scheduled Caste (26.4%) and Scheduled Tribe (29.3%) were
highly found cognitive impairment. The large difference in prevalence between female and male are
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found in old-old (17.7%) and oldest-old (25.6%) age group, currently not working (17.5%), depressed
(18.5%), having di�culty in ADL (18.7%), belong to poorest MPCE quintile (17.4%), and Scheduled caste
(17.8%).

The result of logistic regression of cognitive impairment on different socio-economic variables, presented
in the Table 3 that shows older adults with migrant status were more likely to be suffered from the
cognitive impairment with unadjusted [UOR; 1.57, CI: 1.45–1.70], after adjusting with covariates [AOR;
1.14, CI:1.03–1.26] as compared to non-migrant status. Among the individual factors, odds of
impairment was very high for the oldest-older adults age group [AOR: 2.95, CI: 2.59–3.36] as compared to
young-older adults and further, female older adults were more likelihood to be cognitive impairment [AOR:
1.99, CI: 1.77–2.24] than their counterparts. Lower educational achievement leads to a high chance of
cognitive impairment where respondents with no education have a quite high chance of cognitive
impairment [AOR: 22.09, CI: 10.39–46.94] followed by respondents with only primary level education
[AOR: 3.61, CI: 1.65–7.9]. The result shows that older adults currently working [AOR: 0.82, CI: 0.72–0.94]
and retired [AOR: 0.53 CI: 0.38–0.75] are less likely to suffer from cognitive impairment compared to
those older adults who never worked. Compared to currently married, those who were widowed [AOR:
1.37, CI: 1.25–1.5], and divorced/separated/never married [OR: 1.51, CI: 1.15–1.97] were more likely to be
cognitive impairment. Further those older adults who were having no social participation and never
engaged in any physical activities are more likely to be suffered from cognitive impairment.

Among the health factors, older adults with poor self-rated health [AOR: 1.29, CI: 1.18–1.41] and having
di�culty in ADL [AOR: 1.35 CI: 1.22–1.50] and IADL [AOR: 1.34 CI: 1.21–1.47] were more likely to fall
under the prevalence of cognitive impairment. Among the household factors, respondents who belonged
to the lowest quintiles of MPCE were more likely to be suffered from the cognitive impairment compared
to the richest quintile. Further, the older adults who belonged to Scheduled Tribe [AOR: 1.52 CI: 1.31–1.76]
were more likely while Other Backward Class [AOR: 0.78 CI: 0.69–0.88] and Other Caste [AOR: 0.79 CI:
0.69–0.90] were less likely to suffer from the cognitive impairment compared to Schedule Caste
counterparts. Compared to rural resident, the urban residents [OR: 0.49 CI: 0.44–0.55] were less likely to
suffer from cognitive impairment. Further, with reference to north region, central, east and south regions
[AOR: 0.86 CI: 0.74–0.99] were less likely to suffer from cognitive impairment whereas west region [AOR:
1.22, CI: 1.04–1.43] was more likely to be suffer from cognitive impairment among older adults.

Discussion
The present study investigated the prevalence of cognitive impairment by different socio-economic and
demographic and health-related factors in both male and female older adults in India. It has also
investigated the in�uence of these factors on the risk of cognitive impairment among older adults. Our
major �ndings are as follow; 1) those older adults with migrant status are less likely to be cognitive
impairment compare to their counterparts, 2) female older adults were more prone to be affected by
cognitive impairment as compared to male older adults, 3) poor socio-economic status of older adults
were highly vulnerable in cognitive impairment. 4) Older adults engaged with social activities and
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participation were less prone to cognitive impairment than those who have not participated. 5) Those
older adults who were facing co-morbidities such as ADL, IADL, depression and poor health were
positively associated with cognitive impairment.

Furthermore, our study supports the existing literature that increasing age leads to mild cognitive
impairment (12, 46) as we found that moving from young-older adults to old-older adults that increased
the prevalence as well as odds of cognitive impairment where oldest-adults are 2.95 times more likely to
suffer from cognitive impairment. One plausible explanation is that as the age of the elderly person
increases, macular abnormalities, age-related hearing loss increases that in turn increase the risk of
cognitive impairment among the older people (47, 48). We found in our study that the proportion of
females with cognitive impairment is higher than males among all socio-economic and demographic
variables. The result shows that 41.5 percent of females belong to the oldest-old age group reported
cognitive impairment which supports the prior studies found worse cognitive function in oldest-older
aged females compared to males (49, 50).

Migration is an underlying factor that leads to cognitive impairment among the migrated people. The
global health research found �ve potential factors that affect the cognitive functioning among the
migrated people includes socioeconomic status, psychological factors, behavioural factors, physical and
psychological health status, and environmental factors (6). We found that the prevalence differs by
migration status in both within and between the male and female populations. The relationship between
cognitive impairment and migration depends on many factors where gender has multi-fold in�uence over
this relationship. The reason for the worse cognitive function among the migrated women can be
explained through the pattern of migration and its relationship with cognitive functioning. Prior research
has found that 70 percent of female migration has rural to rural migration pattern primarily for marriage
(1, 51) and rural to rural migration has the lowest cognition whereas urban to urban and rural to urban
migration has the highest cognition (52).

We found a sharp decline in the prevalence of cognitive impairment when we move from adults with no
education to subsequent higher categories of educational achievements. Having no education or not
completed primary education increases the odds of cognitive impairment where older adults having no
education are 22.9 times more likely to be cognitively impaired than adults who completed higher
education. Adults who completed higher education re�ect better cognitive function as brain function for
such people are stimulated by learning activities (53) and they maintain their brain functioning through
the cognitive reserve (54). The prevalence of cognitive impairment is high among the adults suffering
from depression, having poor health status, di�culty in ADL and IADL where these factors except
depression increase the chance of suffering from cognitive impairment. However, this is not in line with
previous studies on the relationship between depression and cognitive functioning which re�ect high
odds of cognitive impairment for depressed older adults (55, 56).

Our result on the cognitive impairment by marital status shows that the prevalence of cognitive
impairment was high among single adults and they were more likely to suffer from the impairment than
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adults who were currently married. We also found that the prevalence of cognitive impairment was
comparatively high among the female across all marital status. It was lowest among currently married
males and highest among divorced/separated/never married males while for females, it was highest
among widowed females. This result supports the �nding on Chinese (57) and Indian (12) older adults
that found marital status affects the cognitive functioning between the male and female differently and
differs from the recent �nding in West which supports a similar average mental health bene�t for both
male and female (58).

Further, we found that lower monthly per capita consumption expenditure increases the prevalence of
cognitive impairment where the poorest quintile of MPCE has the highest odds of impairment that
reduces as we move to the higher quintiles. This supports the literature that low consumption expenditure
results in the consumption of low-quality foods with inadequate nutrition that in turn increases the risk of
cognitive impairment (59, 60). There is association between poverty and cognitive impairment.

Rural males and females were more under the prevalence with a high chance of cognitive impairment
compared to their urban counterparts where we found one-fourth of rural females were under the
prevalence of cognitive impairment. The result is in line with the previous study found urban residents
aged 50 and above had the highest level of cognitive function compared to rural counterparts (61). This
result may be explained by the negative impacts of limited access to education, workforce participation,
health care, local customs, no social participation, and not engage in any physical activities. We found
that these possible reasons increase the chance of impairment which is in line with the growing literature
(55, 56, 62–65).

Our study found a regional disparity in the prevalence of cognitive impairment both within and between
males and females. We found that northern, eastern and western regions have high gender disparity in
cognitive impairment and belonging to the southern region decreases the odds of impairment. This result
is consistent with the previous �ndings on gender disparity in cognitive health in the northern region (66)
and less disadvantage for females in the southern region (50). One plausible explanation is that this may
due to the factor education that has a very high in�uence on the impairment and is in a better position in
the southern region (67).

Conclusion
In conclusion, we have discovered that older adults are more prone to cognitive impairment and also
those who are not migrants. Female older adults are more likely to be suffer from cognitive impairment
than male older adults. This demonstrates that female older adults need more care and support from
community and government. Further, the results signi�cantly varied across different socio-economically,
demographically, regionally in cognitive impairment and those who were suffering with multi-morbidities
face higher cognitive impairment. Rising levels of multi-morbidity is a serious threat to older adults in
terms of cognitive impairment. In India, still huge older adults are lacking essential service coverage.
Government must put strategic effort to tackle down the high prevalence of cognitive impairment among
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older adults. Comprehensive primary health care interventions with community approach may improve
the health status of older adults in later period of life. Further, social corporate interventions can play an
important role in reducing the burden of cognitive impairment among older populations. The study
revealed that social participation and activities among older adults have led to reduce cognitive
impairment, in this regard, therefore, government initiative on Yoga and Fit India Movement is closely
linked to improve the quality of life of older adults.
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