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Abstract:

India is witnessing rapid aging due to the demographic shifts. With the proportion of aged
population projected to reach 347 million by 2050, this will result in significant burden of
neurodegenerative disorders such as dementia. Prior research shows that socio-economic
disparities contribute to differences in LE, which likely also affect Dementia Health Expectancy
(DHE) in India. The financial and cultural obstacles faced by different social groups may
exacerbate the marginalisation and wealth disparities. Furthermore, these wealth disparities
limit healthcare access and utilization, influencing early detection and management of
dementia. So, our study investigates the contribution of wealth gradients on the disparity of
DHE between the different caste and religious groups. We utilize harmonized Longitudinal
Aging Study of India — Diagnostic Assessment of Dementia (LASI-DAD) and National Family
Health Survey (NFHS 5) data for analysis. The impetus for this research stems from our
investigation into the disparities in DHE associated with caste and religious groups. Thus far,
we have estimated the dementia-free health expectancy and life expectancy with dementia
among social groups and the next step is to identify the contribution of wealth to these DHE.
By addressing this contribution, we aim to identify discrepancies in DHE among caste and
religious groups.

Introduction:

It is anticipated that the prevalence of dementia will increase significantly in the ensuing
decades also in low and middle-income countries, making it a crucial public health issue (Ferri
et al., 2005; Prince et al., 2012; Prince et al., 2013) and India is not an exception. Due to the
country’s distinctive demographic and social composition, the impact of dementia has become
more challenging (Ravindranath & Sundarakumar, 2021). India is a nation with rapid ageing
with current elderly population of 153 million (aged 60 and above) and witnessing a surge in
the elderly population (with a projection of 347 million by 2050) (UNFPA,2023). Because of
this demographic shift, the incidence and prevalence of neurodegenerative disorders are also a
burdening concern (Ravindranath & Sundarakumar, 2021). This not only has an impact on
health but also has an impact on the nation’s social cohesion and economic prosperity (Kumar
et al., 2019; Sathianathan & Kantipudi, 2018). Over the last decades, with increasing life
expectancy, researchers have begun to explore whether these gains in years in life expectancy



are healthy years or years lived with disease and disability (Robine & Ritchie, 1991). Since the
risk of dementia is greatest in later life, it is interesting to know how the number of years with
neurodegenerative disorders is likely to be affected by the reduction in old-age mortality.

The majority of research on Dementia Health Expectancies has come from high-income nations
with longitudinal ageing studies and similar cultural heritage, such as the United Kingdom
(UK), the United States (US), and Australia (Farina et al., 2020); (Ritchie et al., 1994); (Wang
etal., 2023). There are a few isolated findings from low and middle-income nations that extend
knowledge in this field (Andrade et al., 2019); (Ashby-Mitchell et al., 2015); (Muangpaisan et
al., 2012). The comparative studies between high-income countries (HICs) and middle-and
low-income countries (LMICs) have highlighted the disparities in the burden of dementia.
Studies indicated that HICs tend to experience longer Dementia-free life expectancy (DemFLE)
compared to LMICs, which implies the differences in healthcare utilization, social factors and
overall population health management (Langa et al., 2008). According to (Prince et al., 2016),
countries with higher income generally exhibit overall increased life expectancy due to better
healthcare infrastructures, which results in improved cognitive health outcomes with longer
DemFLE. In contrast, the studies showed that LMICs encounter inadequate healthcare
resources and socio-economic disparities, resulting in shorter DemFLE and a higher burden of
dementia. A study from the middle-income country Cuba (Llibre Rodriguez et al., 2008)
reported that DemFLE at age 60 was lower than that in HICs. This suggests that individuals
from LMICs may spend a greater portion of their lives in later years with dementia.

Previously, there was a paucity of research on Dementia Health Expectancies in India. The
findings from (Gupta & Sudharsanan, 2022; Kumari M, Mohanty S K, 2020) reveal that the
social disparities in life expectancy indicate that the multifaceted socio-economic factors can
influence health outcomes in India. According to (Gupta and Sudharsanan, 2022), the religious
and caste-based disparities in healthcare utilization contribute to the differences in life
expectancy in India. These socio-economic factors, responsible for differences in life
expectancies, are intertwined with the socio-economic risk factors of dementia. (Chandra et al.,
1998) also highlighted that the variations in healthcare utilization and accessibility between
social groups can impact the early detection and management of Dementia. Previous research
in India investigated the socioeconomic gradient hypothesis (Banerjee S, 2021) and concluded
that the health-seeking behaviour of the older Indian population is positively associated with
their socioeconomic status (SES). Socially marginalised groups have financial and cultural
barriers, which ultimately lead to a lack of affordability for healthcare utilisation and affect
dementia outcomes.

It is evident from previous research that the variations in risk factors for dementia can directly
contribute to the disparities in Dementia Health Expectancies in India and these disparities vary
among social groups of caste and religion. The caste and religion, which are inextricably related
and a proxy for socioeconomic status, have a major impact in India. The hierarchical social
stratification of caste and religion can influence access to resources and health outcomes.
Implementing caste-based employment, education, and health schemes has enabled socially
deprived groups to access the benefits. As a consequence, those belonging to upper castes but
economically disadvantaged are unable to keep pace in terms of educational and professional
advancement. Furthermore, even after accessing the benefits, the socially deprived groups



remain disadvantaged due to their identity in society. They may encounter prejudice and
discrimination, which can lead to disparities in wage gaps. This raises the question of whether
the disparities in wealth levels within each caste and religion contribute to the observed
differences in dementia health expectancy (dementia-free and with dementia) in India.

This study aims to fill the paucity of research on how wealth gradients intersect with caste and
religion to affect dementia health expectancies in India. We hypothesise that and greater wealth
among higher social groups are associated with better dementia health expectancies.
Understanding these disparities is crucial for more equitable health outcomes in India.

Research question:

How does wealth differentially contribute to disparities in dementia-free and with-dementia life
expectancies across various caste and religious groups in India?

Hypotheses:

H1: The contribution of wealth to dementia health expectancy differs between higher and lower
castes

H2: The contribution of wealth to dementia health expectancy differs across religious groups

Data & Methods
Data

Our study is based on two types of data, the harmonized LASI- Diagnostic Assessment of
Dementia data from the first wave of the Longitudinal Aging Study in India (LASI) for the
prevalence of dementia and fifth round of the National Family Health Survey (NFHS 5) for
estimating mortality:

LASI is a nationally representative longitudinal survey conducted between 2017 and 2019 that
provides data on cognition, mental and physical health, and social networks of the aging
population in India. For the dementia assessment we have used the LASI- Diagnostic
Assessment of Dementia data, which is subsample study from Longitudinal Aging Study
(LASI) in India. Out of 72,262 respondents in LASI survey around 4,906 participants aged 60
and above took part in this in-depth dementia assessment( (Lee et al. 2019). To maintain
national representation and to ensure sufficient numbers of respondents with cognitive
impairment, the survey used a two-stage stratified random sampling approach and oversampled
respondents at a higher risk of cognitive impairment (Lee et al. 2019). The survey used Clinical
Dementia Rating(CDR) (Lee et al. 2023; Morris 1993) to assess dementia among the
participants. Then employing the imputation models on the subset of LASI-DAD participants
with a CDR score. The probabilistic dementia status were predicted for all LASI respondents
aged 60 and older without a clinical dementia classification(Lee et al. 2023). The CDR total
score of 1 or higher was classified as indicator of dementia.

We utilized NFHS-5 data to compute the Age-Specific Death Rate (ASDR) and life expectancy
at age 60 by caste and religion. The advantage of NFHS data is that, unlike Sample Registration



System data, it enables the calculation of death statistics according to socioeconomic
characteristics such as caste, religion and region. NFHS-5 is a large-scale, cross-sectional, and
nationally representative conducted between 2019 and 2021. It collects data from 636,699
households and encompasses 825,954 individuals residing within them. Regarding mortality,
NFHS-5 aimed to capture overall mortality, and data were collected at the national and district
levels. During the survey, participants were asked for information about any deaths that
occurred among household members within a 2-year reference period. A total of 80,667 deaths
were recorded.

Variables
We have used the following variables for our analysis:

Caste data has been collected for Scheduled Caste (SC), Scheduled Tribe (ST), Other Backward
Classes (OBC), and general/no caste. Similarly, the ‘religion’ variable consists of seven
categories: Hindu, Muslim, Christian, Sikh, Buddhist, Jain, Other religion and religion not
stated. Due to sample size constraints, we recoded this variable into four categories: Hindu,
Muslim, Christian, and other. To estimate the contribution of wealth gradient among the caste
and religious groups, the data on the wealth quintile provided by the NFHS data have been used.
The wealth quintile in NFHS is measured based on the assets and household characteristics.
The wealth index is divided into five equal quintiles: poorest, poorer, middle, richer and richest.
Harmonized LASI provides total household wealth which includes household durables and
valuables, financial and non-financial assets. For constructing wealth index in the harmonized
LASI data, we will utilize the similar approach that is being used in Demographic Health
Surveys (DHS) (Saravanakumar et al. 2022; Shea O. Rutstein Sarah Staveteig 2014). Using
principal component analysis, we can incorporate housing quality (number of rooms, separate
kitchen) and household amenity (water and toilet facility availability of electricity and cooking
fuel) with total household wealth in order to construct the composite wealth index. Then the
overall composite score can be divided into five wealth quintiles: poorest, poorer. middle, richer
and richest.

Methods

From the NFHS-5 dataset, we used the information on recent household deaths to estimate
mortality from age 60 until age 85. For adult mortality, we only consider the deaths within two
years before the interview to minimize the potential recall bias (Gupta and Sudharsanan 2022).
for calculating the single-year deaths from the household we assumed that, for a two-year
period, a person aged x at the time of the interview contributed on average one-half of a person-
year of exposure at age x; one whole person-year by the person aged x + 1 and one-half of a
person-year of exposure at age x + 2, symbolically (Dhakad and Saikia 2023). After calculating
the death rates for ages 60 to 85, we smoothed them by applying the Gompertz-Makeham
model. We did this for total mortality and each social group separately. (Missov and Lenart
2013; moultrie et al 2013 under 5 mortality) . As the NFHS underestimates national level
mortality rates, we used UN life tables for India for the year 2019-2020 (UN- Model Life
Tables- 2019-2020) and adjusted the smoothed total death rates from the NFHS-5 to the death
rates from UN life tables. For the adjustment we calculated the age-specific (x) calibration



UN
factor Cx =%, where M signifies the smoothed death rates from the respective dataset. We

assumed this calibration factor to be constant across each social group. Next, the age-specific
calibrated death rates and population-at-risk data from NFHS 5 is being used to compute life
expectancy between age 60 and 84 by caste, religion using the method by Andrew Hinde (Hinde
2014). We applied the Sullivan method to estimate Dementia-free Life Expectancy (DemFLE)
and Life Expectancy with Dementia (DemLE) for individuals aged 60 years to 84
(Sullivan,1971). We bootstrapped 95 percent confidence intervals assuming a Poisson
distribution (Hendi 2023; Brouhns et al. 2005) for the age-specific deaths and the number
people with dementia with 1000 replications. Next, we know that inequalities in DemFLE and
DemLE in caste and religious groups are function of 1) inequalities in mortality rates between
castes and religions (mortality effect), and 2) inequalities in the prevalence of dementia
(dementia effect). To obtain information on the contribution of wealth to the inequalities in
dementia health expectancy, we further decompose the mortality and dementia effect by wealth
using the decomposition method developed by Nusselder and Looman (Nusselder and Looman
2004).



Preliminary Result:
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Our preliminary findings suggest that the dementia-free life expectancy, life expectancy with
dementia and health ratio (DemFLE/LE) differs between higher and lower castes and between
religious groups. Christians had the highest eeo-s4 (22.84; 95% CI: 22.24,23.43), the highest
DemFLEsgo-84 (20.76; 95% CI: 19.69,21.75) but it had also highest life years with dementia
(2.08, 95% CI 1.27,3.05). Although, Christians had highest eso-84 and DemFLEgo-84, they spent
9% of their eso-84 With dementia which is almost equivalent to the Muslims (9.8%) who had the
lowest eso-s4 (17.19; 95% CI: 16.82,17.58) and DemFLEso-s4 (15.5; 95% CI 15.10,15.93).
Scheduled tribes had the second highest eso-84 (18.53; 95% CI: 18.18,18.85) after General caste
or no caste in India, still they spent more years (12%) of their eso-s4 With dementia compared to
the individuals from other caste groups.

Next steps & discussion:

This study will be the first study in India to bring noteworthy findings on the complex
interactions of caste, creed and SES. Our study's preliminary findings suggest social differences
in es0-84, DemFLEgo0-84 and DemLEso-g4 in India. This allows us to investigate the questions such
as:

Despite having highest eso-s4 and DemFLEgo-s4, Why Christians spend more proportion of life
years with dementia compared to the Muslims who have the lowest eso-s4 and DemFLEgo-g4?

Despite having second highest ego-s4 and DemFLEgo-84, Why Scheduled tribes spend more
proportion of life years with dementia compared to castes with low eso-s2 and DemFLEgo-g4?

Is there role of wealth for these discrepancies in the findings?

Our preliminary findings indicate that there are disparities in dementia health expectancy
among different religious and caste groups. Nevertheless, despite having a high life expectancy,
the marginalized castes (STs) still spent more proportion of years with dementia. Conversely,
religious groups like Christians are also experiencing more proportion of years with dementia
despite exhibiting the highest level of eso-s4 and DemFLEgo-84. Consequently, we intend to
extend our research further in order to ascertain whether the wealth distribution among Indian




older adults from different castes and religions contribute to the discrepancies in dementia
health expectancies observed among them.

In conclusion, this study is a critical step towards understanding and addressing the adverse
impact of neurodegenerative diseases in a diverse and dynamic society like India. However,
this study has several limitations which can be emphasised for further comprehensive studies.
This study will aid in developing targeted interventions and policies tailored for individuals
from different castes and religions, with varying socio-economic status, to enhance successful
aging and ensure equitable healthcare utilization.
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