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Abstract

Introduction: Prior estimates of dementia prevalence in India were based on samples from 

selected communities, inadequately representing the national and state populations.

Methods: From the Longitudinal Aging Study in India (LASI) we recruited a sample of adults 

ages 60+ and administered a rich battery of neuropsychological tests and an informant interview in 

2018 through 2020. We obtained a clinical consensus rating of dementia status for a subsample (N 
= 2528), fitted a logistic model for dementia status on this subsample, and then imputed dementia 

status for all other LASI respondents aged 60+ (N = 28,949).

Results: The estimated dementia prevalence for adults ages 60+ in India is 7.4%, with significant 

age and education gradients, sex and urban/rural differences, and cross-state variation.

Discussion: An estimated 8.8 million Indians older than 60 years have dementia. The burden of 

dementia cases is unevenly distributed across states and subpopulations and may therefore require 

different levels of local planning and support.

Keywords

Alzheimer’s disease and related dementia; Clinical Dementia Rating; cognitive impairment; 
dementia prevalence; major neurocognitive disorder
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1 ∣ INTRODUCTION

India is home to 1.37 billion people, comprising 18% of the total world population in 2019, 

and is set to surpass China as the world’s most populous country in 2023.1 Its population is 

also rapidly aging. The share of individuals aged 60 years or older is projected to increase 

to nearly 20% of the total Indian population by 2050 (319 million), accounting for 15.4% of 

individuals aged 60 and older worldwide.2 This demographic trend reflects rising longevity, 

as life expectancy in India has steadily increased from 42.9 years in 1960 to 70.4 years in 

2020.3

Because age is the strongest and best-known risk factor for dementia,4 India faces an 

alarming potential increase in the number of people with dementia. An accurate national 

estimate of dementia prevalence is essential to understand the magnitude of the challenge 

the country is facing. In the absence of a nationally representative study in India, the 

Alzheimer’s and Related Disorders Society of India5 extrapolated dementia prevalence using 

estimates for South Asia reported by the 2015 World Alzheimer Report6 and six prior 

studies in Indian subregions conducted in 2010.7

Notably, all prior studies were based on samples from a few geographically confined 

communities, collectively covering only 6 out of 36 states and union territories of India, 

far short of representing the whole nation. Substantial heterogeneity in dementia prevalence 

rates across those six states has been also noted,5,7-8 but, because adopted dementia 

assessment and diagnostic criteria were heterogeneous, the extent of true differences in 

prevalence across states in India is unclear. The critical need for a nationwide study of 

dementia that captures the diversity of the country is widely recognized5,7-8 given significant 

regional variation in longevity and health. For example, life expectancy at birth ranges from 

64.8 years in Bihar to 75.1 years in Kerala.2 Expected survival at age 60 is 17.4 years 

for men and 18.9 years for women9 (see Table S1 in supporting information for sex- and 

state-specific life expectancy). According to the India State-Level Disease Burden Initiative 

collaborators,10 the magnitudes of disease burden and risk factors vary significantly across 

the country, with the state of Kerala exhibiting better health indicators than the rest of India 

for the past several decades.

We developed the first national study of dementia in India, the Harmonized Diagnostic 

Assessment of Dementia for the Longitudinal Aging Study in India (LASI-DAD; N = 4096), 

with the aims of estimating dementia prevalence and incidence at national and state levels, 

investigating risk factors for dementia, and assessing the burden of dementia on families 

and society as a whole. LASI-DAD is an ancillary study of the LASI (N = 72,262), a 

multipurpose, longitudinal study on aging, representative of the country and of each state.2 

In this paper, we report dementia prevalence rates at national and state levels, using the first 

wave of LASI and LASI-DAD. These estimates are crucial for national and state-specific 

health policy making in India.
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2 ∣ METHODS

2.1 ∣ Research design

Our long-term goals are to establish a nationally representative, community-based cohort of 

individuals aged 60 and older in India to provide valid estimates of dementia prevalence and 

incidence in the country. With these goals in mind, we developed our sampling strategy and 

dementia assessment protocol.

2.1.1 ∣ Sampling strategy—We first drew a stratified, multi-stage, nationally and state-

wise representative sample for the parent LASI study, using the 2011 Census. Specifically, 

we used the 2011 Census state-wise listing directory of districts, subdistricts (tehsils), 

which were the primary sampling units (PSUs), and villages/urban wards, which were the 

secondary sampling units (SSUs). As our field period was 2017 to 2019, the delimitation 

of PSUs and SSUs may have changed in the meanwhile and to capture such changes, we 

updated household sampling frame through a mapping and listing exercise in all selected 

SSUs. Through door-to-door household interviews, we identified all households with age-

eligible (45+) individuals, and, from the resulting household list, LASI households were 

randomly selected. As the LASI was designed to provide reliable estimates of health, social 

and economic outcomes for the population age 45 and above in India and all of its 30 states 

and 6 union territories, a minimum sample size of 1000 age-eligible persons was considered 

appropriate for the smaller states/union territories with a population of less than 10 million 

people. For large states, a larger sample size proportionate to the population size of the state 

was allocated. In addition, we oversampled individuals aged 65 and older to achieve a better 

representation of this group in the sample. Within selected households, LASI enrolled all 

age-eligible individuals and their spouses regardless of age2 in 2017 through 2019 (N = 

72,262).

Between 2018 and 2020, we recruited a subsample of age-eligible (60+) LASI respondents 

(N = 4096) for an in-depth dementia assessment (LASI-DAD11) which was conducted 6 to 7 

months after the LASI interview. To maintain national representation and to ensure sufficient 

numbers of respondents with cognitive impairment, we used a two-stage stratified random 

sampling approach and oversampled respondents at a higher risk of cognitive impairment. 

Specifically, we first classified respondents into those at high and low risk of cognitive 

impairment based on LASI’s cognitive tests and on the proxy report for those who did not 

complete the cognitive tests. We then randomly drew the sample so that it would be equally 

split between individuals with high and low risk of cognitive impairment (this implies an 

oversample of individuals at high risk of cognitive impairment). We obtained consensus 

dementia ratings for 61.7% of the LASI-DAD sample.

Figure 1 illustrates this research design and sample sizes. To ensure representativeness 

of the sample within the practical limits of the fieldwork operation, stratified random 

sampling strategies were used for LASI. We constructed sampling weights that account for 

differential selection probabilities produced by the adopted sampling strategy and adjusted 

for differential nonresponse across demographic groups. The LASI-DAD sample was drawn 

from the LASI respondents ages 60 and older, also using a stratified random sampling 

strategy, from 18 states and union territories. The details of the sampling design and weight 
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construction were reported previously2,11 (also summarized in S2 Methods in supporting 

information).

2.1.2 ∣ Dementia assessment protocol—We purposefully developed a dementia 

assessment protocol for LASI and LASI-DAD with some overlapping tests to facilitate 

comparisons between LASI and LASI-DAD. Specifically, in both LASI and LASI-DAD, 

we administered commonly used cognitive screening tests, including orientation and object 

naming, which are part of the Hindi Mental State Examination,12 the Consortium to 

Establish a Registry for Alzheimer’s Disease word recall and retrieval fluency,13 and 

the Informant Questionnaire on Cognitive Decline in the Elderly.14 However, additional 

cognitive tests that have been validated in India15 were administered in LASI-DAD. LASI 

is a multipurpose survey. As such, even if cognition is an important focus of the study, 

the amount of interview time allocated to cognition assessment was limited. In contrast, 

the LASI-DAD protocol includes a richer battery of neuropsychological tests, a geriatric 

assessment, and an interview with an informant nominated by the respondent. It is important 

to note thatwe selected cognitive tests that are suitable for both literate and illiterate 

individuals, such as the Hindi Mental State Examination and retrieval fluency test,12,13 and 

we made modifications where necessary, for example, by administering the word recall test 

without presenting show cards. Detailed comparisons of the LASI and LASI-DAD protocols 

were reported previously16 (and summarized in TableS3 in supporting information). In 

addition, both LASI and LASI-DAD administered questions on difficulties with activities 

of daily living and instrumental activities of daily living and on depressive symptoms, 

health history (including stroke, depression, and psychiatric and neurological problems), and 

sensory impairments. See LASI Wave 1, 2017–2019, India Report2 and Lee et al.11 for 

details of the protocol details.

The instrument, including the cognitive tests, was translated into 12 local languages: Hindi, 

Kannada, Malayalam, Gujarati, Tamil, Punjabi, Urdu, Bengali, Assamese, Odia, Marathi, 

and Telugu. To minimize differences due to language, forward and backward translation 

was conducted, following the conceptual method.17 Specifically,the English version of the 

instrument was given to professional translators who translated it into another language. 

Each local team then examined the translated instrument to confirm proper translation, 

including whether intended concepts were captured accurately. This method was chosen 

over strict backward translation, as strict translation does not necessarily capture underlying 

concepts to be measured. Finally, comments from the local team were reviewed and a final 

version was agreed on for the different languages.

2.2 ∣ Clinical consensus rating of dementia and mild cognitive impairment

For clinical syndromes such as dementia, no single definitive diagnostic test exists. Many 

clinical researchers rely on a process of data review, adjudication, and consensus by a 

panel of expert clinicians.18 The panel meets in person to review detailed information on 

aspects of the clinical assessment of a given patient, discusses the findings, and renders 

a consensus diagnosis using standardized criteria, such as the Clinical Dementia Rating 

(CDR).19 This process allows the data of each study participant to be considered in 

detail, taking advantage of a wealth of collective clinical expertise and judgment. However, 

Lee et al. Page 5

Alzheimers Dement. Author manuscript; available in PMC 2023 August 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



sending experienced specialists to visit participants’ homes throughout the study region 

is infeasible in large-scale, population-based studies in a country like India, where a 

significant shortage of clinical dementia experts20 coexists with a large linguistic diversity. 

To convene clinical specialists to diagnose dementia, LASI-DAD developed a cost-effective, 

web-based approach to facilitate the application of expert clinical judgment for a dementia 

rating. Under this approach, clinical researchers train non-clinician research interviewers to 

obtain key information from respondents and informants, using structured questions that are 

designed to address the key issues in the CDR, and then a group of clinical researchers 

reviews the standardized interview data collected by the trained interviewers. This approach 

resembles that used in prior epidemiological studies in which in-person clinical diagnosis 

is unavailable, such as the Cardiovascular Health Cognition Study,21 where a clinical 

researcher makes a clinical diagnosis based on standardized data collected by trained 

non-clinician interviewers, which is then discussed with other clinical researchers to reach 

a consensus diagnosis. A key feature of the consensus diagnosis process is that expert 

clinicians’ judgment is used to weigh variables that may have nonspecific contributions or 

may be part of complex interactions, contributing to the dementia syndrome. Our objective 

was to involve clinical experts in reviewing and rating standardized assessment data from 

the LASI-DAD interview and then to arrive at a consensus among the clinical experts for 

each participant. For the basis of clinical diagnosis, we used the CDR, which is comprised 

of six domains of (1) memory, (2) orientation, (3) judgment and problem solving, (4) 

community affairs, (5) home and hobbies, and (6) personal care. We designed the consensus 

portal to offer clinicians the relevant information to provide domain-specific ratings. We 

conducted a first feasibility study, inviting eight CDR-certified expert clinicians to the 

demonstration site that presented the information from the LASI-DAD interview of five 

recently diagnosed patients at the National Institute of Mental Health and Neurosciences 

(NIMHANS), Bangalore, India. All clinicians agreed that the website provided sufficient 

information to develop a good understanding of the patient’s cognitive status and everyday 

functioning, but suggested including additional details about judgment and problem solving 

as well as self-reports of memory loss. Following this advice, we added additional questions 

assessing judgment and problem solving and eliciting self-reports of memory loss to the 

LASI-DAD instrument and implemented further refinements to the site, reflecting the expert 

clinicians’ suggestions.

We then conducted a validation study to examine the extent to which the online clinical 

consensus diagnosis, based on the interviews administered using the LASI-DAD protocol, 

yielded outcomes consistent with an in-person clinical consensus diagnosis, based on 

clinicians’ in-person assessment of patients. To do so, we recruited 60 patients from 

two hospitals in India, the All India Institutes of Medical Sciences (AIIMS), New Delhi 

and NIMHANS, where a number of CDR-certified clinicians were available for the gold 

standard, in-person clinical consensus diagnosis. Expert clinical teams of three to four CDR-

certified clinicians at each institution conducted in-person assessments of patients and their 

informants, followed by a traditional in-person diagnostic consensus conference. The LASI-

DAD interview team, consisting of trained non-clinician interviewers, conducted the LASI-

DAD interview with the same patients and collected standardized data. We then invited the 

team of CDR-certified clinicians from AIIMS to rate patients from NIMHANS and vice 
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versa, using the consensus website. A previously published paper discusses the validity 

and reliability of the web-based clinical consensus approach in great detail.22 Briefly, the 

online clinical consensus diagnosis based on the standardized LASI-DAD interview data 

collected by trained non-clinician interviewers exhibited a high consistency rate of 90.8% (z 
= 7.52, Prob > z = 0.00) with an in-person clinical consensus diagnosis after an in-person 

clinical assessment. To compare the in-person and online consensus diagnosis, we calculated 

inter-rater agreement measure. A kappa value of 0.75 is generally considered excellent, 

while values between 0.40 and 0.75 indicate fair to good agreement. The kappa statistic for 

our validation study was 0.76 with a standard error of 0.10, suggesting excellent agreement. 

For the cases with inconsistent in-person and online CDR, we further investigated domain-

specific score differences and found that significant differences were most frequently 

observed in the social and community activities and home and hobbies domains. Hence, 

we further extracted relevant information from the core LASI survey data and uploaded them 

on the consensus website so that clinicians could more easily reach an agreement.22 We 

further evaluated the reliability of each clinician by comparing their individual ratings of the 

LASI-DAD interview data with the in-person clinical consensus diagnosis and found high 

reliability (kappa statistics ranging from 0.72 to 0.90). To reduce inter-rater differences in 

reliability, we first asked all interested clinicians to review 10 to 15 cases before inviting a 

clinician to participate in the online CDR. We compared each clinician’s rating on online 

platform to in-person clinical assessment and diagnosis and invited only clinicians with high 

reliability (kappa statistics higher than 0.8) to participate in the online clinical consensus 

procedure.

The structured questions were part of the LASI-DAD protocol and included the cognitive 

tests; informant reports of respondent’s cognitive status; demographics, such as age, 

sex, educational attainment, and occupation (see TableS4 in supporting information for 

detailed information); and health history, including medical comorbidity and sensory 

impairment. Clinicians evaluated whether cognitive state or other health conditions drove 

functional deficits based on all three sources of information: cognitive test performance, 

informant report of respondent’s cognitive state, and the presence or absence of medical 

morbidity and sensory impairment. When respondents had no known medical morbidity 

or sensory impairment, clinicians solely attributed functional deficits to cognitive state. 

When respondents had medical morbidity or sensory impairment, clinicians had to speculate 

whether cognitive state or another health condition drove functional deficits, and in such 

cases, clinicians weighed in informant reports. In particular, when sensory impairment 

influenced respondent’s cognitive test performance (in 19 cases in which respondents were 

unable to complete cognitive tests due to severe hearing loss), clinicians’ evaluation of 

cognitive status was solely based on informant reports.

Non-clinician interviewers were college graduates who majored in psychology, public 

health, or nursing; were fluent in English and one of 12 local languages; and competent 

in computer usage. They received 2 weeks of intensive training, and only those who met the 

clinical research team’s standards of competency for respondent and informant interview 

skills were certified and allowed to conduct the interviews. Non-clinician interviewers 

were asked to strictly follow the structured interview protocol and prohibited from asking 

additional questions for clarification in case of conflicting information, for example, when 
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informant reports differed from respondent reports. While this strict protocol ensures the 

inter-interviewer reliability, it does not prevent ambiguity that could have been avoided if an 

expert clinician had performed the in-person clinical assessment.

The study’s expert clinicians undertook online CDR training and certification 

on the Washington University in St. Louis website (https://knightadrc.wustl.edu/

overview-cdr-training-public-a-full/). Clinicians learned to score each of the 

six domains, and the global CDR score was obtained by applying the 

CDR scoring algorithm (https://knightadrc.wustl.edu/professionals-clinicians/cdr-dementia-

staging-instrument/cdr-scoring-algorithm/).19 According to the CDR scoring rules, clinicians 

were trained to use all information available and make the best judgment.19 Particularly, 

each clinician was trained to make an educated rating rooted in their local cultural context. 

These clinicians, with expertise in geriatrics, neuropsychology, and psychiatry, were located 

at the AIIMS in New Delhi and NIMHANS in Bengaluru. Using an online platform, 

standardized data collected by trained interviewers were uploaded and presented to the 

expert clinicians to rate respondents on the CDR scale.19

Three to four CDR-certified clinicians independently rated each case on each CDR domain 

after reviewing the available information. After the initial assessment, cases in which the 

individual ratings differed across clinicians were discussed through a virtual consensus 

conference with the goal of achieving a consensus rating. If a consensus was not reached, a 

majority rating was recorded with a flag indicating the persistent differences in CDR. Out 

of the 2528 cases reviewed, 570 cases (22.6%) were discussed to resolve differences across 

individual CDR ratings. Out of the discussed cases, clinicians reached full consensus for 

80.9% (461 cases) and partial consensus for 17.7% (101 cases). For eight cases (1.4% of 

570 discussed cases or 0.3% of 2528 reviewed cases), no consensus was reached; all such 

cases involved a discrepancy between a CDR of 0 versus 0.5. On average, an individual 

rating took about 4 minutes. Resolving discrepant cases took about 6 minutes on a virtual 

consensus conference call, on average.

2.3 ∣ Imputation model

We fitted logistic regression models on the subset of LASI-DAD participants with a CDR 

(N = 2528) to probabilistically predict dementia status for all LASI respondents aged 60 and 

older without a clinical dementia classification (N = 28,949). We used the estimated models 

to impute dementia status for each participant without a CDR. Imputations have many 

desirable statistical properties.23,24 They do not ignore valuable information and provide 

consistent and efficient estimators. Moreover, we conducted multiple imputations (20 

imputations per individual) to ensure that standard errors accurately reflect the uncertainty 

due to missingness.

The dependent variable in our models is a binary indicator of dementia, operationalized 

as a CDR total score of 1 or higher. The amount of information available varied across 

respondents, depending on whether the individual participated in LASI-DAD (where 

study participants underwent a more extensive cognitive assessment than those who only 

participated in the core LASI survey) and on whether the core interview was conducted 

with the individuals themselves (self-report and cognitive tests) or with an informant (proxy 

Lee et al. Page 8

Alzheimers Dement. Author manuscript; available in PMC 2023 August 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://knightadrc.wustl.edu/overview-cdr-training-public-a-full/
https://knightadrc.wustl.edu/overview-cdr-training-public-a-full/
https://knightadrc.wustl.edu/professionals-clinicians/cdr-dementia-staging-instrument/cdr-scoring-algorithm/
https://knightadrc.wustl.edu/professionals-clinicians/cdr-dementia-staging-instrument/cdr-scoring-algorithm/


interview, without cognitive tests but with the Informant Questionnaire on Cognitive Decline 

in the Elderly). Specifically, out of 28,949 total imputed cases, 1568 individuals participated 

in the LASI-DAD interview; 26,883 individuals participated in the core LASI survey; and 

for 498 individuals, only the LASI core proxy interview was completed. Therefore, we used 

different model specifications to impute different subsamples. Depending on availability, 

the regressors in the models included cognition scores from the LASI-DAD and/or LASI 

core data; informant reports from the LASI-DAD and/or LASI core data; demographics 

(e.g., age, sex, education, etc.); and various physical health and disability measures, such 

as activities of daily living, and instrumental activities of daily living. See S5 Methods 

in supporting information for further details about the imputation procedure and for a 

robustness check that compares the results using the full, imputed sample to the results using 

only the subsample with observed dementia status based on the clinical consensus rating.

2.4 ∣ Prevalence estimation

The estimated prevalence rate (for the country, state, or subgroup) is the weighted mean of 

the (imputed) dementia status (for the relevant subsample; N = 31,477). Sampling weights 

(included in the data) ensure representativeness of the sample relative to the country and 

separately by state. Because dementia prevalence is strongly related to age, prevalence 

estimates for different populations are often difficult to compare if their age structure is 

different. Therefore, we also computed an age-standardized prevalence for India as a whole 

and by state, using the world standard population (i.e., World Health Organization reference 

age distribution for the period of 2000–2025).25

We assessed the population implications of our results by multiplying estimated prevalence 

rates by the number of adults aged 60 and older living in India and in each Indian state.26 

We also estimated separate prevalence rates by age (60–64, 65–69, 70–74, 75–79, 80–84, 

and 85 years and older), sex (male vs. female), urbanicity (urban vs. rural), education (none, 

primary school or less, and middle school or more), and caste (scheduled caste, scheduled 

tribe, other backward group, and no or other caste). To investigate state-level patterns in 

prevalence we constructed heatmaps of India. To investigate multivariate relationships, we 

also estimated a logistic regression model for dementia status using the individual-level 

characteristics defined previously and state-level fixed effects as joint covariates. Analyses 

were performed in Stata versions 15.1 and 16.1. A P-value of 0.05 was considered 

statistically significant.

2.5 ∣ Ethics

We obtained ethics approval from the Indian Council of Medical Research and 

all collaborating institutions including the University of Southern California; the 

AIIMS, New Delhi; the International Institute of Population Sciences, Mumbai; the 

Harvard T.H. Chan School of Public Health; the University of Michigan; the AIIMS, 

Bhubaneshwar; Dr. Sampurnanand Medical College, Jodhpur; Government Medical College, 

Thiruvananthapuram; Grant Medical College and J.J. Hospital, Mumbai; Guwahati Medical 

College, Guwahati; the Institute of Medical Sciences, Banaras Hindu University, Varanasi; 

Madras Medical College, Chennai; Medical College, Kolkata; the NIMHANS, Bengaluru; 

Nizam’s Institute of Medical Sciences, Hyderabad; the Sher-e-Kashmir Institute of Medical 
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Sciences, Srinagar; the Indira Gandhi Institute of Medical Sciences, Patna; the All India 

Institute of Medical Sciences, Rishikesh; and Government Medical College, Chandigarh. 

Written consents were obtained from each participating respondent and informant in the 

form of signature or thumb print.

3 ∣ RESULTS

Table 1 presents sample characteristics and dementia prevalence among individuals aged 

60 and older. Our estimated dementia prevalence among individuals aged 60 and older in 

India is 7.4% (95% confidence interval [CI], 6.4 to 8.5), and age-standardized dementia 

prevalence is 8.0% (95% CI, 6.8 to 9.2). Columns 2 and 3 of Table 1 show the sample 

frequency (unweighted counts) and the weighted proportions of different demographic 

groups. Particularly noteworthy is the large fraction of individuals without any formal 

education (60%), which is a known correlate of dementia. Table 1 reveals large differences 

across population subgroups. As expected, a strong age gradient is evident, with prevalence 

sharply increasing with age. Prevalence among women is almost double that among men. 

It is also much higher in rural than in urban areas. Finally, dementia is considerably more 

prevalent among individuals with lower education.

Figure 2 shows the age-specific prevalence among individuals with different demographic 

characteristics. Figure 2A shows that the sex gap in prevalence appears to increase with age, 

although the CIs are wide and therefore the differences, while meaningful in magnitude, 

are not statistically significant. The prevalence differences by education are large (Figure 

2B). Individuals without formal education have much higher dementia prevalence relative to 

their more educated counterparts. This difference is especially apparent in the 70 to 84 age 

range and statistically significant within the 70 to 74 and 75 to 79 age groups. At older ages, 

differences remain large, but are not statistically significant due to larger standard errors.

Table 2 presents estimates of dementia prevalence by state or union territory. Cross-state 

variation in dementia prevalence is considerable, with lowest prevalence in Delhi at 4.5% 

(95% CI, 1.9 to 7.1) and highest in Jammu and Kashmir at 11.0% (95% CI, 7.3 to 14.8). 

The last two columns multiply these prevalence rates with population projections from the 

Indian government for 2016 (the year closest to the survey dates for which projections are 

available) and 2036.26 For India as a whole, this calculation suggests an increase from 8.8 

million individuals aged 60 and older with dementia in 2016 to 16.9 million in 2036.

The estimated age-standardized dementia prevalence for individuals aged 60 and older 

in India is 8.0% (95% CI, 6.8 to 9.2), which differs only slightly from the non–age-

standardized estimate (Table 1). The age-standardized prevalence is 6.3% (95% CI, 4.8 

to 7.8) for men and 9.6% (95% CI, 8.0 to 11.3) for women. Figure 3 shows a map of India 

in which the colors represent the age-standardized prevalence rate per state or union territory 

by urbanicity. This map illustrates the substantial cross-state heterogeneity in prevalence 

rates in rural and urban areas. The estimates by state and the differences across states 

resemble those that were not age standardized (see TableS6 in the supporting information for 

age-standardized dementia prevalence by state). This suggests that the substantial cross-state 

heterogeneity in prevalence rates is not due to differences in age distributions.
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We conducted a multivariable logistic regression analysis that confirmed the most salient 

patterns described in Table 1 (Table S7 in supporting information shows the results). We 

find that the risk of dementia appears to be strongly related to age and education. The odds 

ratios of other demographics tend to be statistically insignificant. Most strikingly, the odds 

ratio forfemale sex is fairly modest and statistically insignificant 1.2 (95% CI, 0.9 to 1.6), 

suggesting that the large sex difference in prevalence reported in Table 1 is likely attributable 

to females being older and less educated. Also, the coefficients of most state indicator 

variables are no longer statistically significant after adjustment for individual demographics. 

TableS8 in supporting information investigates whether sex and age interact and finds that 

all the interaction effects are small compared to the corresponding main age effects and that 

their odds ratios are not statistically significantly different from 1.

4 ∣ DISCUSSION

Using nationally representative data collected in India between 2017 and 2020, we found 

that an estimated 7.4% of people aged 60 years and older lived with dementia (8.8 million 

individuals). Dementia prevalence was higher among females than males (9.0% vs. 5.8%) 

and higher in rural than in urban areas (8.4% vs. 5.3%). We found substantial variation 

across states and territories, but cross-state differences in sociodemographic characteristics 

drive most of this variation. In a logistic regression model that controls for demographic 

characteristics, most odds ratios were not statistically different from 1, with age and 

education being the main exceptions. Different levels of educational attainment across 

states could contribute to cross-state differences in various dementia risk factors, such as 

under-nutrition, uncontrolled cardiovascular disease, and exposure to indoor air pollution. If 

prevalence stays the same, the number of people with dementia is projected to reach 16.9 

million in 2036 due to the growth in the older Indian population. Considering the recent 

decline in dementia incidence in Europe and North America, this may be an overestimate,27 

but the rapid rise in risk factors for cardiovascular disease in India28 may increase dementia 

risk.

Our state- and urbanicity-specific estimates are close to the estimate (within the 95% CI) 

from prior studies in urban Maharashtra29 and Kerala2 and in rural Tamil Nadu,30 but 

higher than other prior studies in urban Kerala31 and West Bengal32,33 and rural Haryana34 

and Uttar Pradesh.35 Table 3 presents dementia prevalence estimates from prior studies, 

alongside information about where the study sample was drawn from, the criteria used 

for dementia diagnosis, and whether prior studies’ prevalence estimates are statistically 

different from our state- and urbanicity-specific estimates. The differences in prevalence 

estimates may stem from differences in the dementia ascertainment methods, the year of 

data collection, or the sampling frame. For example, for Tamil Nadu, Rodriguez et al.’s36 

prevalence estimates based on 10/66 criteria are slightly higher than our estimates although 

they are within the 95% CI, but their estimates based on the Diagnostic and Statistical 

Manual of Mental Disorders, 4th edition (DSM-IV) criteria43 are significantly lower than 

our estimates. Two large-scale urban studies, Vas et al.29 in Maharashtra and Banerjee et 

al.33 in West Bengal both used DSM-IV criteria, and Vas et al.’s estimates are within the 

95% CI of our estimates, while Banerjee et al.’s estimates are significantly lower than ours. 

It is important to note that Banerjee et al. took a two-step approach. First, they screened 
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individuals based on an informant’s report of memory decline and behavioral change in the 

past year, and then applied DSM-IV criteria to adults 50 years and older who were screened 

positive. In contrast, Vas et al.’s and our study took a one-step approach and conducted 

the same detailed assessment on all participants. Because informants tend to underreport 

memory decline and behavioral change,45 the two-step approach might have contributed to 

underestimate dementia prevalence. For urban Kerala, Shaji et al.’s31 2005 estimate for the 

sample from Emakulam is significantly lower than our estimate, but Mathuranath et al.’s37 

2010 estimate for the sample from Trivandrum is within the 95% CI of our estimate. Both 

year of data collection and sample frame could have contributed to differences in prevalence 

estimates.

Also noteworthy is that our national-level dementia prevalence estimate, based on the 

entire LASI sample using imputations of dementia status for those for whom this was not 

observed, yielded the same point estimate of 7.4% as a machine learning study using only 

the LASI-DAD sample.46 Our age-standardized dementia prevalence (8.0% [95% CI, 6.8 to 

9.2] for ages 60 years and older) also resembles dementia prevalence estimates in the United 

States (8.6% [95% CI, 8.1 to 9.3] for ages 65 years and older)47 and the UK (7.1% [95% CI, 

6.3 to 8.1] for ages 65 and older).48

The first and main limitation of our study is that only 13% of the LASI sample aged 60 and 

older participated in the LASI-DAD study. The LASI-DAD sample provides national-level 

representation but does not provide state-level representation, and therefore our state-level 

prevalence estimates are based on the imputed probability estimates for the LASI sample. 

Although the cognitive test items, informant reports, and other covariates enabled us to 

impute the probability of dementia for all LASI respondents, this yields substantial standard 

errors.

Second, among the LASI-DAD respondents, modified CDR ratings were available for 

61.7%; for the remaining one third of the sample, dementia status was also imputed, 

although considerably more information about individuals’ cognitive status was available 

compared to the LASI sample without the LASI-DAD interview. Not all LASI-DAD 

participants were assessed in the online consensus procedure because the original LASI-

DAD cognitive test battery and informant report lacked enough information to adequately 

assess the judgment and problem-solving domains, with additional questions on those 

domains added in the later phases of the fieldwork.

Third, our dementia consensus rating was drawn from clinicians’ adjudication of the 

information collected from the LASI-DAD interview, without examining the respondents 

in person and without independently confirmed medical/health information. While the 

validity of our dementia consensus rating relative to an in-person dementia diagnosis was 

established,22 in some cases clinicians were unsure and could not reach conclusive decisions 

or consensus, especially when trying to distinguish between poor cognitive test performance 

due to lack of schooling and/or hearing impairment and mild cognitive impairment (CDR = 

0 vs. 0.5). Such uncertainty likely led to potential overestimation of questionable dementia 

(CDR = −0.5), as the CDR guideline suggested clinicians to signify such potential, and 

therefore, interpreting CDR = 0.5 calls for caution. Expert clinicians can and often do 
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disagree on this aspect of clinical rating with a given patient in a clinical setting as well, 

especially when trying to differentiate between normal and questionable dementia (CDR 

= 0 vs. 0.5).49 Even in the usual clinical setting, all an expert clinician can do is take 

the lack of schooling and hearing loss into account when interpreting a patient’s cognitive 

test performance. Hence, this is a more general issue that does not only pertain to the 

LASI-DAD study. But this kind of disagreement was uncommon for cases of dementia 

(CDR > = 1), providing a firmer ground for clinical assessment of dementia.

Our study illustrates the benefits and challenges of conducting quasi-clinical assessments 

of older adults in a nationwide representative sample as opposed to a community setting 

in a low- and middle-income country. The advantage of sampling from the population is 

that our study sample is not biased by selection factors that lead individuals to seek care 

in clinical settings, particularly for memory loss, which may be considered normative in 

older adults. Another benefit is that individuals are more likely to agree to participate if 

not required to travel, and more relaxed and comfortable in their own homes, reducing 

selection and performance-related biases. The challenge is that expert clinicians cannot 

be deployed in large numbers to travel to remote areas and perform assessments. This is 

particularly problematic in the context of India, where expert clinicians are also likely to 

face significant language barriers. Our approach represents a feasible and cost-effective way 

to assess individuals in a large-scale, representative study, via a predefined protocol strictly 

followed by trained interviewers, and the remote adjudication of individual cases by experts 

with full access to the collected data. While this classification will never be as accurate 

as a clinical, in-person diagnosis, it constitutes a significant step forward in obtaining a 

reliable assessment of cognitively impaired and dementia cases in a large, representative 

sample in a low- and middle-income country. It should also be noted that uncertain cases 

are likely to arise even in clinical settings, and are not necessarily a by-product of the 

approach we followed in this study. As in clinical settings, the validation of the research 

classification will come from follow-up re-assessment. Continuing to follow this cohort over 

time will allow us to validate our initial dementia ratings in prevalent cases, in addition to 

identifying newly developed incident cases. With technological advancement, telemedicine 

has emerged as an alternative to in-person assessment and presents a potential avenue for 

experts’ dementia ascertainment for future epidemiological studies of dementia. However, 

although virtual set-up can be arranged, linguistic diversity continues to be a significant 

barrier for a nationwide study in India.

In 2010, the Alzheimer’s and Related Disorders Society of India estimated that 3.7 million 

Indians had dementia and projected that this number would double by 2030.5 Our findings 

suggest this might have been an underestimate. The number doubled a decade earlier, 

reaching 8.8 million in 2019. Therefore, the need to scale up policies to prevent and manage 

dementia in India is urgent. We also found significant heterogeneity across states. This 

means that the burden of dementia cases is unevenly distributed across states and requires 

different levels of local planning and support.

As the current paper focuses on all-cause dementia for adults ages 60 and older, future 

research is needed to better assess early-onset dementia and subtypes of dementia. A 

top priority for future dementia research in India is a nationwide study of dementia 
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incidence and its association with risk factors. Further, eliminating diagnostic uncertainty 

calls for future epidemiological study of dementia. In addition to bringing expert clinicians’ 

dementia adjudication through telemedicine as discussed earlier, algorithmic classification 

of dementia based on neuropsychological test performance and informant reports, which has 

been used in other epidemiological studies of dementia,50 is an alternative approach that 

can be adopted. Through follow-up repeated assessment of cognitive and functional status, 

the validity of alternative approaches to dementia ascertainment can be and needs to be 

evaluated.

The current recommendation for dementia prevention is based on evidence predominantly 

from high-income countries; however, the strength of association between risk factors and 

dementia may differ in low- and middle-income countries.51 A reliable assessment of 

cognitively impaired and dementia cases for India is a necessary condition to analyze these 

relationships in a large and rapidly aging low- and middle-income country. Our preliminary 

investigation based on cross-sectional data confirmed the existence of a strong association 

between education and dementia, consistent with prior literature.52 Lack of education is 

known to be significantly associated with several other risk factors, such as uncontrolled 

cardiovascular disease, so further investigation accounting for potential confounding factors 

is required to better understand the relationship between education and dementia.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• The estimated dementia prevalence for adults ages 60+ in India is 7.4%.

• About 8.8 million Indians older than 60 years live with dementia.

• Dementia is more prevalent among females than males and in rural than urban 

areas.

• Significant cross-state variation exists in dementia prevalence.
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RESEARCH IN CONTEXT

1. Systematic Review: We searched PubMed and the Alzheimer’s and Related 

Disorders Society of India website on August 17, 2020, and January 17, 

2022, for any studies investigating prevalence of dementia in India using the 

search terms “dementia” and “India,” with no limits on language and date of 

publication.

2. Interpretation: We conducted a nationally representative study of late-life 

cognition and dementia in India and estimated 7.4% of people aged 60 years 

and older lived with dementia (8.8 million individuals). Dementia prevalence 

was higher among females than males and higher in rural than in urban areas. 

We found substantial variation across states, and cross-state differences in 

sociodemographic characteristics drive most of this variation.

3. Future Directions: Socioeconomic implications of dementia call for research 

attention. Given substantial heterogeneity in dementia prevalence across 

subpopulations, burden of dementia might be distributed unequally. Newly 

available epidemiological data offer opportunities to study risk factors for 

dementia.
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FIGURE 1. 
Research design: Sampling frame and sample size for the Longitudinal Aging Study in India 

(LASI), the Harmonized Diagnostic Assessment of Dementia for LASI (LASI-DAD), and 

Clinical Consensus Study
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FIGURE 2. 
Age-specific dementia prevalence rates by sex, urbanity, and education. A, Mean age-

specific dementia prevalence rate by sex (95% confidence interval [CI]). B, Mean age-

specific dementia prevalence rate by education (95% CI)
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FIGURE 3. 
Age-standardized dementia prevalence among adults 60 years and older in the states of 

India, by (A) urban and (B) rural. Notes: No data for Sikkim; Delhi and Chandigarh are city-

states that are completely urban. Age-standardized based on the World Health Organization 

reference age distribution for the period 2000–202525
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