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Gender differentials in cognitive
frailty among older adults in India:
a multivariate decomposition
approach
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There has been an increasing focus on the interplay between physical frailty and cognitive impairment,
as both conditions pose significant risks for life-threatening health complications and are receiving
considerable attention in global geriatric health initiatives. A recent consensus introduces “cognitive
frailty,” denoting the co-existence of physical frailty and cognitive impairment without dementia.

This study aims to ascertain the prevalence of cognitive frailty and investigate the factors contributing
to gender differentials of cognitive frailty among older adults in India. This study has used the data
from the nationally representative survey Longitudinal Ageing Study in India 2017-18. This study
included a sample of 13,946 males and 14,989 females aged 60 and above. Descriptive and bivariate
analyses were conducted. A proportion test was employed to assess gender disparities and determine
the statistical significance of risk factors. Furthermore, multivariate decomposition analysis was
performed to identify the extent to which various covariates contribute to explaining the gender
differences observed in cognitive frailty. The overall prevalence of cognitive frailty was 4.4%. There
was a significant gender difference in cognitive frailty among older adults in India (Difference: 4.3%;
p-value <0.001] with 2.1% (95% Cl: 1.8-2.3) older males and 6.4% (95% Cl: 6.0-6.8) older females
suffering from cognitive frailty. The considerable gender gap in cognitive frailty would be reduced if
women had similar levels of education (37% reduction) than men. Results highlight that increasing age,
being a woman (AOR: 1.61; 95% ClI: 1.33-1.95), out-of-wedlock, less education and non-working status
(AOR:2.19; 95% CI: 1.71-2.80) were significantly associated with cognitive frailty. Poor nutritional
status, and depression are also prone among the cogpnitively frail participants. Gender sensitive
interventions improving education access for women are crucial. Developing countries like India
urgently require a multidimensional approach to ensure appropriate and comprehensive healthcare for
the elderly population.
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Abbreviations

ADL Activities in daily living

Col Cognitive impairment

CI Confidence interval

IADL Instrumental activities in daily living
LASI Longitudinal Ageing Study in India
MoHFW  Ministry of Health and Family Welfare
MPCE Monthly per capita consumption expenditure
NPF Non-physical frailty

NCol Non-cognitive impairment

PF Physical frailty

Population ageing has become a crucial public health concern worldwide!. In India, the population aged 60 years
and above numbered 149 million individuals in 2022, constituting approximately 10.5% of the total population.
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Estimates suggest that by 2050, this demographic will double, with older adults representing 20.8% of the
population, totalling an estimated 347 million®. As the population ages, healthcare systems around the world will
encounter considerable challenges in preserving the functional independence of older adults. This demographic
shift will have significant implications, not only for individuals but also for societies at large®.

Cognitive functioning is determined by the ability to live a purposeful life, remembered skills, language,
thought, memory, executive function, orientation, attention and perception®. ‘Cognitive ageing’ refers to the
gradual and longitudinal changes in the cognitive functions that occur alongside ageing®. It is important to
recognize that cognitive ageing is a natural and lifelong process experienced by every individual®. In contrast,
‘cognitive impairment’ occurs when an individual faces difficulties in remembering, learning new things,
concentrating, or making decisions that impact daily life’. Cognitive impairment is often overlooked in older
adults, despite being a prevalent and occasionally reversible health issue linked to ageing®. Nonetheless, the
deterioration in cognitive abilities among older adults is associated with adverse physical and psychological
changes, such as malnutrition, disability, poor quality of life, depression and increased mortality rates®5-12,

Frailty, often referred to as a ‘geriatric giant, is also highly associated with several sociodemographic
factors'>!, including poor nutrition'>!6, insufficient physical activity!’, and low psychosocial health!®!°. This
condition has been demonstrated to correlate with various adverse outcomes, including cognitive impairment,
disability, falls, hospitalization, and mortality!>?°. It is a transitional stage of life from being physically healthy
and independent to a dependent older adult?!. In India, the high prevalence of frailty in the elderly population
among the older population is well documented?>-2%. Among the six low- and middle-income countries studied
(India, Ghana, Russia, China, Mexico, and South Africa), India exhibited the highest prevalence of frailty cases.

Cognitive impairment is one of the major significant concerns for older individuals, with studies consistently
identifying it as one of the most feared aspects of ageing?®. The International Consensus Panel has proposed
that geriatricians acknowledge a newly identified syndrome termed “cognitive frailty”?S, which is defined as the
coexistence of cognitive impairment and physical frailty without dementia. Epidemiological evidence suggests
that the combination of frailty and cognitive impairment may worsen an individual’s vulnerability and influence
the subsequent decline in healthy life expectancy?’. Cognitive impairment is a key factor in the concept of frailty
in the elderly, with both physiological and pathological implications?®%°. This decline can lead to neurocognitive
disorders and is influenced by various factors, making it a potential marker for cognitive frailty.

Research indicates that although cognitive fragility is relatively low in older individuals, it is nonetheless
a substantial issue due to its detrimental effects. Cognitive frailty is associated with increased risks of falls,
hospitalization, reduced quality of life, and higher mortality rates’®3!. It is a robust predictor of the development
of both overall dementia and specifically vascular dementia®®. Panza et al. identified several potential
neurobiological mechanisms that may contribute to cognitive frailty, including vascular conditions, muscle loss
(sarcopenia), metabolic issues, nutritional deficiencies, psychological influences, and inflammatory processes®2.
As individuals age, the prevalence of cognitive frailty rises due to diminished capacity for daily activities and
deterioration in brain function?. Weight loss and vitamin deficiencies can contribute to physical frailty. Research
has demonstrated that the incidence of malnutrition is alarmingly high among elderly individuals experiencing
cognitive frailty>*-*¢. Higher levels of education are linked to slower rates of cognitive impairment as people
age®”38. Older adults who experience depression are more likely to develop cognitive frailty®”. Research suggests
that engaging in moderate physical activities for at least a year can help slow the progression of cognitive frailty
in older adults who are sedentary*’.

Based on the above-mentioned background, we have developed a conceptual framework that has been
summarized in Fig. 1. This conceptual framework presents a comprehensive model for understanding the factors
that contribute to cognitive frailty. The framework identifies individual, health, behavioural, and household
factors that influence cognitive frailty among older adults, ultimately leading to health outcomes like falls,
disability, and death. The model provides a comprehensive theoretical basis for studying the complex interplay
of these multifaceted factors in the development of cognitive frailty in older adults.

Prior studies have found a strong connection between cognitive impairment and physical frailty in older
adults, as these two conditions often exist together'¥2. According to the Fried criteria'®, frailty is defined by
the presence of at least three out of five specific criteria: unintentional weight loss, slow walking speed, muscle
weakness, low physical activity, and exhaustion. Cognitive frailty, therefore, can be viewed as encompassing six
components: the five aforementioned frailty criteria and cognitive impairment. These six components reflect
various pathophysiological mechanisms of cognitive frailty, and it is important to note that not all older adults
diagnosed with cognitive frailty will exhibit the same combination of these components.

Understanding gender differences in cognitive frailty is also essential because men and women may
experience aging and cognitive decline differently due to biological, social, and cultural factors. Previous studies
have shown that women often have a higher prevalence of both frailty and cognitive impairment compared
to men, potentially due to longer life expectancy and differential exposure to risk factors?*4. In India, gender
disparities are further influenced by societal norms, access to education, and healthcare utilization. Investigating
these differences can provide valuable insights into the specific needs of older adults in India, allowing for the
development of gender-sensitive interventions and policies aimed at reducing cognitive frailty and improving
overall quality of life.

Thus, It is important to understand how the components of cognitive frailty contribute to disability among
older adults, as well as the gender differences in these effects, in order to develop effective interventions that can
help delay functional decline in this population. To the best of our knowledge, no comprehensive investigation
into cognitive frailty among the elderly population in India has been undertaken. Thus, the present study aims to
assess the prevalence of cognitive frailty and its associated risk factors among older adults in India. The objective
of this study also aims to explore the gender differences in cognitive frailty among older adults in India along
with exploring the factors contributing to this gender gap.
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Fig. 1. Conceptual framework for cognitive frailty.

Materials and methods

Data source

The study utilized data from the of the Longitudinal Aging Study in India (LASI) wave-1, conducted between
April 2017 and December 2018, as part of the Global Health and Retirement Study (HRS). LASI is a large-
scale longitudinal survey representative at both national and state levels, focusing on aging and health among
individuals aged 45 and above, as well as their spouses regardless of age. It collected comprehensive data on
physical and mental health, social security, and economic well-being with the collaboration of the Ministry of
Health and Family Welfare (MoHFW). The Indian Council of Medical Research (ICMR) provided essential
guidance and ethical approval for conducting the LASI. Participants were provided with detailed information
brochures outlining the objectives, privacy protection measures, and health assessment safety protocols of the
survey. In accordance with ethical standards, consent forms were administered to all participants. The survey
utilized a multistage stratified area probability cluster sampling approach, employing three-stage sampling
designs for rural areas and four-stage designs for urban areas®.

Study sample

This research utilized de-identified data derived from LASI, wave 1 survey. The total individual sample size
73,396 aged 45 and above and their spouses irrespective of their ages without any missing data in age reporting.
Individuals below the age of 60 years were excluded, as the study specially focused on the older adults aged
60 and above. The dependent variable, cognitive frailty in older adults, was measured using anthropometric
measurements. Respondents with incomplete anthropometric data were excluded from the analysis. Also,
information on any of the other explanatory variables such as working status, religion, caste, self-rated health,
etc., consists of missing values, that had been dropped. Hence, a total of 28,935 (13,946 males and 14,989
females) individuals aged 60 and above constituted the analytical sample of our study. Figure 2 provides a
detailed flowchart of the sample selection process for this study.
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LASI Wave-1 (2017-18) Number of
Adults aged 45+ years (including spouse
irrespective age) (N=73,396)

Excluded if older adults aged less than 60 years
were excluded (N=41,494)

v

Respondents aged 60 and above were
included (N=31,902)

Respondents with missing data on anthropometric
information were excluded (N=2,043)

v

Respondents with complete information on
cognitive frailty measurements were included
(N=29,859)

»| Respondents with missing data on any of the
other explanatory variables (N=924)

v

Older adults included in the final analysis
(N=28,935)

Fig. 2. Sample selection flowchart from the first wave of Longitudinal Ageing Study in India, LASI Wave 1
(2017-18).

Outcome variable

Assessment of physical frailty

Physical frailty was assessed using the modified Frailty Phenotype Scale'>. These components have been
considered to prepare the scale:

@

(i)

(iii)

(iv)

V)

Weight loss: Unintentional weight loss was evaluated by asking individuals, “Have you experienced weight
loss in the last 12 months due to insufficient food in your household?” Those who responded “Yes” were
coded as “1” to indicate weight loss, while those who answered “No” were coded as “0.

Exhaustion: Participants were asked two questions derived from the scale of Center for Epidemiologic
Studies Depression (CES-D) regarding their frequency of experiencing feelings of exertion and fatigue
over the past week. Responses were coded as “1” for “three or more days” and “0” for “less than three days.
Grip strength: This survey assessed handgrip strength using a handheld Smedley’s Hand Dynamometer.
The final grip strength was determined by calculating the average score (in Kg) from two consecutive tri-
als of the dominant hand. Individuals scoring in the bottom quintile were classified as having weak grip
strength, which was adjusted for body mass index and gender. Low grip strength was coded as “1” for “yes”
and “0” for “no” otherwise.

Slow Walk time: In LASI, respondents were instructed to walk a distance of 4 m twice at their usual walking
pace. The time taken by each individual to complete the walk was recorded in seconds, and the average
time (in seconds) was calculated. Individuals in the bottom quintile of time values, adjusted for gender and
median height, were categorized as slow walkers. “Yes” was coded as “1” to indicate slow walking, while
“No” was coded as “0” for other responses.

Lesser Physical activity: In LASI, individuals were queried about their physical activity with the question,
“How often do you engage in sports or vigorous activities, such as going to a health center or gym, swim-
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ming, running or jogging, cycling, or performing tasks like heavy lifting, digging with a spade or shovel,
farm work, chopping, fast bicycling, or cycling with loads?” Low physical activity was defined as “One to
three times a month, hardly ever, or never =1,” while “once a week or more than once a week=0” indicated
higher activity levels.

Dichotomous variables were established for each of the five components, and a frailty score was computed by
summing up all the variables. The frailty score ranges from 0 to 5. Individuals meeting three or more criteria
were classified as having physical frailty (PF), while those meeting fewer than three were categorized as non-
physically frail (NPF) in this study'®.

Assessment of cognitive impairment

Cognitive impairment was evaluated across five main domains: memory (assessed through immediate and
delayed word recall), orientation (based on time and place), arithmetic ability (including serial sevens, backward
counting, and computation), executive functioning (evaluated with paper folding and pentagon drawing tasks),
and object naming. The composite score ranges from 0 to 43, with higher scores indicating better cognitive
functioning. In this study, cognitive impairment (Col) was identified as scores below the 10th percentile,
indicating lower cognitive functioning, while scores above this threshold were categorized as non-cognitive
impairment (NCoI)*>¢,

Operationalization of cognitive frailty

Cognitive frailty was assessed based on the definition proposed by a consensus panel organized by the
International Academy on Nutrition and Aging (IANA) and the International Association of Gerontology and
Geriatrics (IAGG) in Toulouse, France on April 16, 2013%47, In this study, cognitive frailty was categorized as
the coexistence of both physical frailty (PF) and cognitive impairment (Col), and others (non-physical frailty
and non-cognitive frailty) have been classified as ‘robust.

Explanatory variables
Main group variable
Gender was categorized as male, female and was considered as the main group variable in the present analysis.

Individual factors

Age was coded as 60-60 years, 70-79 years, and 80 years and above. Education was coded as no education,
primary, secondary and above. Working status was coded as working, never worked, earlier worked but currently
not working. Marital status was coded as currently in marital union, widowed, and others (divorced/separated/
deserted/never married/live in relationship)*®. Living arrangement was cod ed as living alone, living with spouse,
living with children and spouse, living with children and others, living with others. Social participation was
assessed with the question, “Do you belong to any organizations, religious groups, clubs, or societies?” Responses
were coded as either yes or no.

Health factors

Self-rated health was categorized as good, including responses of excellent, very good, and good, while poor
encompassed fair and poor ratings. Depression was evaluated utilizing the Center for Epidemiologic Studies
Depression Scale (CES-D), employing a four-point scale. Participants were asked ten questions about their
experiences over the past week, covering topics such as trouble concentrating, feeling depressed, low energy,
fearfulness, loneliness, bothersome thoughts, and feelings of exertion. The scale included seven items related
to negative symptoms and three items related to positive symptoms. For negative symptoms, a score of ‘0’
was assigned to responses indicating “rarely or never (<1 day)” or “sometimes (1 or 2 days)”, while higher
categories were coded as ‘1. Conversely, for positive symptoms, this scoring was reversed. The composite score of
Depression scale ranges from 0 to 10. Respondent with a score of four or more was coded as yes (have depression
symptoms) and less than four coded as no**°.

Nutritional status measured utilized the body mass index (BMI), and classification of BMI follows as
underweight (below 18.5), normal (18.5-24.9), and overweight (25 and above)>!. Presence of chronic disease
was coded as 0 “no chronic disease”, 1 “any one chronic disease”, and 2+ “presence of 2 or more chronic diseases
or multimorbidity”>2. Chronic pain was categorized as yes and no. History of fall status was coded and yes and
no.

Behavioural factors

Tobacco consumption used the question “ever smoked or used smokeless tobacco?” and response was coded as
yes and no. Alcohol consumption was assessed by asking the question, “Have you ever consumed any alcoholic
beverages?, and the responses were coded as either yes or no. Physical activity was assessed using two questions
from the LASI survey. It was categorized into four levels: “never” (hardly ever or never engaged), “light” (one to
three times a month), “moderate” (engaged in moderate activities every day, more than once a week, or once a

week), and “vigorous” (engaged in vigorous activities every day, more than once a week, or once a week).

Household factors

Using the consumption expenditure data of the household, the monthly per-capita consumption expenditure
(MPCE) quintile had been calculated. The sample household were canvassed using 11 and 29 questions on
food and non-food expenditures respectively. Food spending data was gathered for last seven days, and for
non-food items expenses was collected for last 30 days to the survey date. The monthly per-capita consumption
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expenditure is measured and mostly utilized to summaries consumptions by the sampled households. The
continuous variable was then classified into five quintiles i.e., poorest, poorer middle richer richest. Religion
was categorized into three groups: Hindu, Muslim, and Others. Caste was classified into four groups: Scheduled
Tribes (ST), Scheduled Castes (SC), Other Backward Class (OBC), and None of them. SC and ST groups are
among the most disadvantaged and discriminated socio-economic groups in India. Regions were coded as
North, Central, East, Northeast, West, and South. Place of residence was coded as rural ‘0’ and urban ‘1’

Statistical analysis

In this study we used univariate statistical analysis to report the descriptive statistic of the study population. To
estimate the observed prevalence of cognitive frailty by individual, health and behavioral and household factors,
the bivariate analysis was carried out. A proportion test was used to evaluate the gender differentials and the level
of significance®®. Further, multivariate logistic regression analysis utilized to determine the factors for cognitive
frailty among older adults within a multivariate framework. The standard equation of logistic regression model
is as follows:

Here in this equation, P, denotes the probability that the i individual suffers from cognitive frailty. The
statistical analysis was conducted on a sample adhering to predefined inclusion and exclusion criteria. The
analyses utilized a complete case analysis method, considering the selected variables, and the calculations were
adjusted to accommodate survey weights. The estimates were presented in an unadjusted (uOR) only for the
main grouped variable and adjusted odds ratio (aOR) with 95% confidence interval (CI). In this study, the odds
ratio of greater than 1 for a particular category of the explanatory variable indicates higher odds of cognitive
frailty given the effect for all other explanatory variables remain constant.

A multivariate decomposition analysis was employed to discern the contributions of covariates in elucidating
the variations among groups in average predictions®. The focus of the decomposition analysis was to find
variables that influence the difference in cognitive frailty between male and female.

In multivariate decomposition analysis, two contributing effects are identified: compositional differences
(endowments), denoted as ‘E; and the effects of characteristics, which represent differences in coefficients or
behavioural responses ‘C’ for the selected explanatory variables®. The observed disparities in cognitive frailty
can be decomposed into two components: characteristics (or endowments) and coefficients (or effects of
characteristics), thereby gaining a deeper understanding of the underlying factors®. In the non-linear model,
the dependent variable is a function of a linear combination of predictors and regression coefficients:

Y =F(Xp)=logit (Y)=Xp
where Y denotes the n*1 dependent variable vector, X an n*K matrix of independent variables, and a K*1 vector

of coeflicients.
The proportion difference in Y between male A and female B of cognitive frailty can be decomposed as:

Ya—Yp=F (XaB 4) — F (XpBp)
For the log odds of cognitive frailty, the proportion of the model is written as

Logit (Yy) — Logit (Yg) = F(Xaf4) — F(XpBp)
= F(XaBa) — F (XpBa)+F (XpBa) — F (XpBB)
I ¢

The component ‘E’ represents the difference attributed to changes in endowment, typically referred to as the
explained component. Conversely, the ‘C’ component signifies the difference attributed to changes in coefficients
(behavioral), often termed the unexplained component (Table 1).

Three decomposition models were constructed. The first decomposition considered work, economic factors
and educational attainment; the second decomposition took socio-demographic characteristics into account
along with the first model; the third decomposition included health-related factors such as self-rated health,
and chronic conditions, in addition to the factors considered in the second decomposition. Additionally, the
Hosmer-Lemeshow test was applied for post-estimation of the adjusted logistic regression model to assess the
model’s goodness-of-fit. All the analysis were carried out using Stata version 17 and Microsoft Excel.

Robust | Cognitive frailty
Physical frailty (PF) NPF PF

Cognitive impairment (Col) | NCol | Col

Table 1. Operationalization of cognitive frailty among older adults. NPF (Non-Physical Frailty); PF (Physical
Frailty); NCol (Non-Cognitive Impairment); Col (Cognitive Impairment).
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Ethics approval

The Indian Council of Medical Research (ICMR) and the Central Ethics Committee on Human Research
(CECHR) provided the requisite guidance, guidelines, and ethics approval for the implementation of the LASI
survey. All methodologies employed in this survey adhered strictly to these pertinent guidelines.

Consent to participate

The survey agencies responsible for conducting the field survey for data collection obtained prior informed
consent, both signed and oral, from eligible respondents for both interviews and biomarker tests, in accordance
with Human Subjects Protection protocols. All participants received detailed explanations regarding the
purposes of the study.

Results

Background characteristics of the study population

Table 2 shows the descriptive statistics of the study population by gender. A sample of 28,935 older adults
aged 60 and above surveyed across India is analyzed in the study. About 13,946 (48%) males and 14,989 (52%)
females were included in the analysis. A higher proportion of older adults belonged to the young-old cohort.
More than half of the older adults had no education or primary not completed. However, it was higher among
older females (72.6%) than older males (38.8%). Nearly 44% of older males and one-fifth of older females were
working. About 3% of older males and 9% of older females were living alone, and around 6% of older males
and 4% of older females were engaged in social participation. Among the respondents 46% if older males and
half of older females reported poor self-rated health. While 35% of males never engaged in physical activity,
the same was lower in older females (30% never engaged in physical activity). Moreover, depression was more
prevalent among older females (32%) compared to the older male. Nearly one-fourth of older adults in the study
population experienced multimorbidity, defined as the presence of two or more chronic diseases. Additionally,
28% of older adults belonged to SC and ST caste groups. The majority of study participants were Hindu (82.5%)
and belonged to rural areas (73.4%).

Prevalence of cognitive frailty among older male and female in India

Table 3 depicts the bivariate distribution of male and female older adults with cognitive frailty by selected
explanatory. Overall, the prevalence of cognitive frailty was significantly higher among older females (6.4%;
CI: 6.0-6.8) than males (2.1%; CI: 1.8-2.3) (p<0.001). A higher proportion of older females had developed
cognitive frailty across all age groups than their male counterparts. Females with no education had a much higher
prevalence (8.3%; CI: 7.8-8.9) compared to males (4.3%; CI: 3.7-4.9). Cognitive frailty was lowest among those
with secondary and higher education for both genders, but females still showed a slight advantage in this group.
Females who had never worked (5.6%; CI: 5.1-6.2) or were not currently working (9.4%; CI: 8.5-10.2) had a
higher prevalence of cognitive frailty than males in similar circumstances. Widowed females (9.1%; CI: 8.4-9.8)
were also more affected than widowed males (3.7%; CI:2.9-4.5). Older females living alone (7.3%, CI: 5.8-8.9)
or with others (13.8%; CI: 11.7-15.9) had notably higher prevalence of cognitive frailty than males. Cognitive
frailty rates among females were higher in rural areas (7.5%; CI: 7.0-8.1) compared to urban areas (3.7%; CL:
3.2-4.3), showing a greater disparity than observed in males. Coming to the poorest quintile household, we
observed that 9.4% of older females suffered from cognitive frailty compared to 3.3% among males.

Cognitive frailty across states of India

Nationally, about 4.37% of the older adults reported cognitive frailty. Older adults in the state of Arunachal
Pradesh (9.4%) had the highest percentage of cognitive frailty, followed by West Bengal (8.6%). Gendered
differences were observed in terms of cognitive frailty across states. For instance, one in ten females suffered
from cognitive frailty, whereas the prevalence among males was around 1.3%. The gender gap in cognitive
frailty was higher in West Bengal (8.1% difference), followed by Lakshadweep (7.6%) and Uttar Pradesh (7.1%).
Among the northeastern states Manipur, Nagaland and Mizoram reported a lower prevalence of cognitive frailty
than the national average. In the state of Kerala, home to the highest percentage of older adults aged 60 years and
above in India®’, around 2.4% of all older adults developed cognitive frailty, and this was higher among females
(Appendix Figure S1).

Likelihood of cognitive frailty among Indian older adults aged 60 and above

Table 4 presents the logistic regression estimates for cognitive frailty among older adults in India. As mentioned
earlier, the odds ratio of greater than 1 for a given category of the explanatory variable denotes higher odds of
cognitive frailty, given effect of all other independent variables remains constant. We found that older females
had higher odds [AOR: 1.61; CI: 1.33,1.95] of cognitive frailty than older males in the study. Moreover, Oldest-
old adults [AOR: 3.08; CI: 2.55,3.71] had higher odds of cognitive frailty compared to young-old adults. Among
older adults who never worked [AOR:2.19; CI: 1.71,2.80] had the higher likelihood to suffer from cognitive
frailty than who were working. Older adults who attended secondary and above years of schooling were at lower
risk [AOR:0.14; CI: 0.09,0.20] of suffering from cognitive frailty compared to those who never attended school.
Older adults living with their children and spouse had significantly lower odds [AOR: 0.64, CI: 0.29,1.43] of
cognitive frailty than older adults living alone. Older adults who reported poor self-rated health had higher
odds [AOR: 1.74; CI: 1.50,2.02] than their counterparts. Underweight older adults have a higher likelihood of
cognitive frailty (AOR:2.01; CI:1.77,2.28), while overweight individuals are less likely to experience it (AOR:0.53;
CI:0.44,0.64) compared to those with normal weight. Older adults engaged in moderate level of physical activity
in their regular life [AOR:0.52; CI:0.45,0.61] had a lower chance to suffer from those who never engaged in
physical activity. The Hosmer-Lemeshow goodness-of-fit test for the logistic regression model produced a chi-
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Male Female

Background characteristics Sample | Percentage | Sample | Percentage
Individual factors

Age (years)

Young-old (60-69) 8,201 58.8 9,046 60.3

Old-old (70-79) 4,251 30.4 4,380 29.2

Oldest-old (80 and above) 1,495 10.7 1,562 10.4
Educational attainment

No education 5,414 38.8 10,892 | 72.6

Primary 3,161 22.6 1,989 13.2

Secondary and above 5,370 38.6 2,107 14.1
Working Status

Working 6,248 44.8 2,909 19.4
ngf;hg;kvivr‘:grked butcurrently |5 17 |54 5086 | 339

Never worked 527 3.7 6,992 46.6
Marital Status

Currently in marital union 11,289 | 80.9 6,731 449

Widowed 2,309 16.5 7,974 53.2

Others? 346 24 282 1.8
Living arrangements

Living alone 348 2.5 1,295 8.6

Living with spouse 3,414 24.4 2,319 15.4

Living with children and spouse | 7,783 55.8 4,326 28.8

Living with children and others | 1,864 133 6,068 40.4

Living with others 533 3.8 978 6.5
Social participation

No 13,104 | 93.9 14,419 | 96.2

Yes 841 6.0 569 3.8
Health factors

Self-rated health

Good 7,415 53.2 7,479 499

Poor 6,527 46.8 7,504 50.1
Depression

No 10,035 | 72.6 10,122 | 67.9
Yes 3,787 274 4,778 32.0
Nutritional Status

Underweight 3,876 27.8 3,724 249

Normal 7,429 53.3 7,154 47.7

Overweight 2,640 18.9 4,110 274
Presence of Chronic Disease

0 6,930 49.7 6,664 444

1 3,930 28.1 4,503 30.0

2+ 3,084 22.1 3,820 254
Chronic Pain

No 9,093 65.2 8,343 55.6
Yes 4,852 34.8 6,645 443
History of Fall status

No 12,061 | 86.4 12,468 | 83.1
Yes 1,884 13.5 2,520 16.8
Behavioural factors
Tobacco Consumption

No 5,514 39.5 11,594 | 77.4
Yes 8,431 60.5 3,395 22,6
Alcohol Consumption

No 10,023 | 71.9 14,606 | 97.5
Yes 3,923 28.1 383 2.6
Continued
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Male Female

Background characteristics Sample | Percentage | Sample | Percentage
Physical Activity

Never 4,808 345 4,520 30.2
Light 1,313 9.4 1,049 7.0
Moderate 6,794 48.7 9,199 61.4
Vigorous 1,028 7.4 220 14
Household factors

MPCE Quintile

Poorest 2,904 20.8 3,351 223
Poorer 3,018 21.6 3,255 21.7
Middle 2,952 21.1 3,076 20.5
Richer 2,735 19.6 2,898 19.3
Richest 2,335 16.7 2,407 16.0
Religion

Hindu 11,505 | 82.5 12,399 | 82.7
Muslim 1,548 11.1 1,607 10.7
Christian 371 2.6 453 3.0
Others ® 520 37 527 35
Caste

Scheduled Caste 2,642 19.5 2,793 19.3
Scheduled Tribe 1,043 7.7 1,247 8.6
Other Backward Class 6,388 472 6,743 46.6
None of them 3,455 255 3,682 254
Region

North 1,755 12.5 1,973 13.1
Central 3,193 229 2,935 19.5
East 3,526 252 3,447 23.0
Northeast 415 2.9 449 3.0
West 2,168 15.5 2,595 17.3
South 2,885 20.6 3,586 239
Place of Residence

Urban 3,691 26.4 4,539 30.2
Rural 10,254 | 73.5 10,449 | 69.7
Total 13,946 | 100 14,989 | 100

Table 2. Socio-demographic and health-related profile of the study sample by gender, LASI 2017-18. *Includes
Divorced/Separated/Deserted/Others; b Includes Sikh, Buddhist/neo-Buddhist, Jain, Jewish, and Parsi/
Zoroastrian; ADL: Activities of daily living; IADL; Instrumental activities of daily living.

square value of 13.86 with a p-value of 0.0854, indicating a good fit to the data and supporting the validity of
the results.

Adjusted for control variables, age, education, nutrition and wealth status by gender-classified marginal
probabilities were also estimated for cognitive frailty incidence among older adults and were shown in Appendix
Figure S2. It became evident that older females exhibited a greater susceptibility to cognitive frailty compared to
older males across various age brackets. Estimates revealed that as years of educational attainment increased, the
likelihood of older females developing cognitive frailty decreased significantly, falling below that of older males.
Additionally, improvements in nutritional status resulted in a reduction in the risk of cognitive frailty for both
male and female older adults.

Contributing factors in explaining gender differential in cognitive frailty

Table 5 shows results from three different decomposition models. Model 1, the education, work and economic
model, shows that differences in endowments explain about 39% of the gender gap in the prevalence of cognitive
frailty among older adults. Educational attainment made a large contribution to differences in cognitive frailty
among both males and females (36.1%). Model 2, considering education, work and economic and socio-
demographic factors together, suggests that nearly 45% of the gender gap in cognitive frailty in due to differences
in those characteristics. Overall, sociodemographic factors contributed to around 12% (of 45.4%) of the gender
differential in cognitive frailty among older adults. As we shifted from Model 1 to Model 2, the contribution of
educational attainment in differences in cognitive frailty decreased from 36 to 33.4% (see Appendix Table S1).
While in Model 3, in which health-related and behavioral factors were added to the factors in Model 2, the total
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Male Female
Background characteristics Prevalence | 95% CI | Prevalence | 95% CI Difference (%) | p-value
Individual factors
Age (years)
Young-old (60-69) 0.9 (0.7-1.1) | 3.8 (3.4-4.2) 29 <0.001
Old-old (70-79) 2.5 (2.1-3.0) | 8.1 (7.4-9.0) 5.6 <0.001
Oldest-old (80 and above) 7.3 (5.9-8.6) | 16.4 (14.5-18.3) 9.1 <0.001
Educational attainment
No education 43 (3.7-4.9) | 8.3 (7.8-8.9) 4.0 <0.001
Primary 1.2 (0.8-1.6) | 2.3 (1.8-3.0) 1.1 <0.001
Secondary and above 0.3 (0.2-0.5) | 0.2 (0.1-0.3) -0.1 0.0085
Working Status
Working 0.5 (0.4-0.7) | 3.0 (2.3-3.6) 2.5 <0.001
ng?iwhsxfgrked butcurrently 1 5 ) (28-37) | 94 (85-102) |62 <0.001
Never worked 4.5 (3.1-6.0) | 5.6 (5.1-6.2) 1.1 <0.001
Marital status
Currently in marital union 1.6 (1.4-19) | 3.2 (2.8-3.6) 1.6 <0.001
Widowed 3.7 (2.9-4.5) | 9.1 (8.4-9.8) 5.4 <0.001
Others (a) 53 (3.1-7.6) | 5.2 (3.0-7.5) -0.1 <0.001
Living arrangements
Living alone 2.7 (0.9-44) | 7.3 (5.8-8.9) 4.6 <0.001
Living with spouse 2.3 (1.9-2.9) | 3.5 (2.7-4.3) 1.2 <0.001
Living with children and spouse | 1.3 (1.1-1.6) | 3.0 (2.5-3.5) 1.7 <0.001
Living with children and others | 4.1 (3.2-4.9) | 8.5 (7.8-9.2) 44 <0.001
Living with others 3.8 (2.1-5.5) | 13.8 (11.7-15.9) | 10.0 <0.001
Social participation
No 2.2 (1.9-2.5) | 6.5 (6.1-6.9) 4.3 <0.001
Yes 0.5 (0.1-0.8) | 2.3 (1.3-3.4) 1.8 <0.001
Health factors
Self-rated health
Good 1.0 (0.8-1.2) | 3.3 (2.9-3.8) 23 <0.001
Poor 3.2 (2.8-3.7) | 9.4 (8.7-10.13) | 6.2 <0.001
Depression
No 0.8 (0.6-0.9) | 2.6 (2.3-2.9) 1.8 <0.001
Yes 5.6 (4.8-6.3) | 14.5 (12.5-15.6) | 8.9 <0.001
Nutritional status
Underweight 3.6 (2.9-4.2) | 11.0 (9.9-12.1) |74 <0.001
Normal 1.8 (15-2.1) | 6.4 (5.8-7.0) |46 <0.001
Overweight 0.6 (0.3-0.9) | 2.1 (1.7-2.6) 1.5 <0.001
Presence of chronic disease
0 2.1 (1.8-2.5) | 6.5 (5.9-7.1) 44 <0.001
1 1.8 (1.3-2.2) | 6.3 (5.6-7.0) 4.5 <0.001
2+ 2.3 (1.9-2.9) | 6.3 (5.6-7.1) 4.0 <0.001
Chronic pain
No 1.7 (1.4-2.0) | 4.6 (4.2-5.1) 29 <0.001
Yes 2.7 (2.3-3.2) | 8.6 (7.9-9.3) 59 <0.001
History of Fall status
No 2.0 (1.8-2.3) | 6.1 (5.7-6.6) 4.1 <0.001
Yes 2.2 (1.6-3.0) | 7.6 (6.5-8.8) 5.4 <0.001
Behavioural factors
Tobacco consumption
No 1.8 (1.5-2.1) | 5.7 (5.3-6.2) 3.9 <0.001
Yes 2.2 (1.9-2.6) | 8.6 (7.7-9.6) 6.4 <0.001
Alcohol Consumption
No 2.0 (1.8-24) | 6.4 (5.9-6.8) 4.4 <0.001
Yes 2.1 (1.6-2.5) | 7 (5.1-9.1) 49 <0.001
Continued
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Male Female
Background characteristics Prevalence | 95% CI | Prevalence | 95% CI Difference (%) | p-value
Physical Activity
Never 39 (3.4-4.5) | 10.5 (9.6-11.4) |6.6 <0.001
Light 14 (0.8-2.2) | 9 (7.2-10.8) | 7.6 <0.001
Moderate 1.0 (0.8-1.3) | 4.1 (3.7-4.6) 3.1 <0.001
Vigorous 0.8 (0.3-1.5) | 4.6 (1.5-7.7) 3.8 <0.001
Household factors
MPCE Quintile
Poorest 33 (2.7-4.0) | 9.4 (8.4-10.5) | 6.1 <0.001
Poorer 2.9 (2.3-3.5) | 6.5 (5.6-7.4) 3.6 <0.001
Middle 1.4 (0.9-1.8) | 4.7 (3.9-5.4) 33 <0.001
Richer 14 (1.0-1.9) | 5 (4.2-5.8) 3.6 <0.001
Richest 1.1 (0.7-1.5) | 5.8 (4.9-6.7) 4.7 <0.001
Religion
Hindu 2.1 (1.9-24) | 6.2 (5.8-8.2) 4.1 <0.001
Muslim 1.9 (1.3-2.6) | 7.0 (5.8-8.2) 5.1 <0.001
Christian 1.8 (1.1-2.5) | 8.0 (6.7-9.4) 6.2 <0.001
Others (b) 1.9 (0.9-2.9) | 7.1 (5.3-89) |52 <0.001
Caste
Scheduled Caste 2.7 (2.1-34) | 8.6 (7.8-9.9) 59 <0.001
Scheduled tribe 4.6 (3.7-5.5) | 8.8 (4.0-5.4) 4.2 <0.001
Other backward class 1.7 (1.4-2.1) | 5.7 (8.4-13.9) |4.0 <0.001
None of them 13 (0.9-1.7) | 4.7 (4.1-5.3) 3.4 <0.001
Region
North 2.3 (1.8-2.9) | 5.6 (4.8-6.5) 33 <0.001
Central 1.7 (1.2-2.3) | 7.3 (6.1-8.4) 5.6 <0.001
East 2.6 (2.0-3.2) | 7.6 (6.6-8.6) 5.0 <0.001
Northeast 2.6 (1.9-34) | 6.9 (5.8-8.1) 4.3 <0.001
West 1.4 (0.9-1.9) | 5.9 (4.9-6.9) 4.5 <0.001
South 2.1 (1.6-2.6) | 5.2 (4.5-5.9) 3.1 <0.001
Place of Residence
Urban 0.7 (0.5-1.0) | 3.7 (3.2-43) 3.0 <0.001
Rural 2.5 (2.3-2.8) | 7.5 (7.0-8.1) 5.0 <0.001
Total 2.1 (1.8-2.3) | 6.4 (6.0-6.8) 4.3 <0.001

Table 3. Percentage of cognitive Frailty among older male and female in India, 2017-18. a: Includes Divorced/
Separated/Deserted/Others; b: Includes Sikh, Buddhist/neo-Buddhist, Jain, Jewish, and Parsi/Zoroastrian;
Differences: Female-Male; p-value based on proportion test.

endowment effect increased to 66.4%, largely reducing the “unexplained” contribution (33.6%). Overall, health-
related and behavioral factors contributed to around 20.1% of the gender differential in cognitive frailty (Model
3). The contribution of educational attainment to cognitive frailty again drops to 26.3%. However, the negative
coefficient shows that if males had the same distribution of education attainment as females, the gender gap in the
cognitive frailty would increase. The results of the full decomposition model are presented in Appendix Table S1.

Discussion
Cognitive frailty is one of the most significant and emerging concerns in the study of geriatric healthcare. Older
adults experiencing the coexistence of physical frailty and cognitive impairments necessitate mandatory care and
significant time from family members to uphold their quality of life*!:>*%. Based on the definition by Kelaiditi
et al. (2013), this study identified 2.1% of older males and 6.4% of older females had cognitive frailty. Multiple
studies have utilized and operationalized diverse definitions, revealing the prevalence of cognitive frailty to range
between 1% and 12% among participants®®!. Hence, comparing the current findings with existing studies proves
to be challenging. The main findings of this study were that (1) increased age, being female, out-of-wedlock
and lower educational status; (2) being the underweight and poor self-rated health status; and (3) depression
may increase the risk of cognitive frailty among the older adults. These novel findings enable a comprehensive
understanding of a holistic relationship between individual, socio-demographic, health determinants, as well as
behavioral characteristics, with cognitive frailty.

Significantly, our data revealed notable gender differences, with older women exhibiting a higher prevalence
of cognitive frailty compared to older males. This observation is consistent with certain prior studies indicating
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UOR AOR
Background characteristics OR 95% CI OR 95% CI
Individual factors
Gender
Male
Female 2.88*** | [2.51,3.29] | 1.61*** [1.33,1.95]
Age (years)
Young-old (60-69) *
Old-old (70-79) 2.56%%* | [2.22,2.95] | 1.71*%** [1.46,2.01]
Oldest-old (80 and above) 6.31°%* | [5.42,7.35] | 3.08*** [2.55,3.71]
Educational attainment (years)
No education *
Primary 0.25* | [0.20,0.31] | 0.37+%* | [0.29,0.47]
Secondary and above 0.06*** | [0.04,0.08] | 0.14*** [0.09,0.20]
Working Status
Working *
nﬁfwgikYgékedb”‘C“"emly 3697 | [3.02,4.51] | 204 | [1.62,2.55]
Never worked 4.07%%* | [3.31,4.99] | 2.19*** [1.71,2.80]
Marital Status
Currently in marital union
Widowed 3.68*** | [3.24,4.17] | 0.92 [0.43,1.98]
Others (a) 231 | [1.63,3.28] | 1.12 [0.48,2.61]
Living arrangements
Living alone *
Living with spouse 0.35%%* | [0.27,0.46] | 0.79 [0.35,1.76]
Living with children and spouse | 0.28*** | [0.22,0.35] | 0.64 [0.29,1.43]
Living with children and others | 1.04 [0.84,1.30] | 1.05 [0.81,1.35]
Living with others 1.27 [0.97,1.67] |1.23 [0.90,1.69]
Social participation
No 2.80%** | [2.47,3.19] | 1.65* [1.08,2.53]
Yes'
Health factors
Self-rated health
Good "
Poor 2.80° | [2.47,3.19] | L74** | [1.50,2.02]
Depression
No’
Yes 732 | [6.42,8.35] | 6.01%* | [5.21,6.94]
Nutritional status
Normal *
Underweight 201 | [1.77,2.28] | 1.32%% | [1.13,1.53]
Overweight 0.53%* | [0.44,0.64] | 0.53** | [0.43,0.65]
Presence of chronic disease
o
1 0.99 [0.86,1.14] | 0.98 [0.84,1.15]
24 111 [0.96,1.28] | 1.24* [1.03,1.48]
Chronic pain
No*
Yes 1650 | [1.47,1.86] | 1.14 [1.00,1.32]
History of Fall status
No®
Yes 1.39%% | [1.18,1.63] | 1.01 [0.84,1.21]
Behavioural factors
Tobacco Consumption
No*
Yes 0.96 [0.85,1.08] | 0.99 [0.85,1.15]
Continued
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UOR AOR
Background characteristics OR 95% CI OR 95% CI
Alcohol Consumption
No*
Yes 1.01%** | [0.83-1.10] | 0.97 [0.78,1.21]
Physical Activity
Never’
Light 0.54*** 1 [0.42,0.69] | 0.82 [0.62,1.08]
Moderate 0.37*** 1 [0.33,0.42] | 0.52*** [0.45,0.61]
Vigorous 0.31%** | [0.20,0.47] | 0.9 [0.57,1.43]
Household factors
MPCE Quintile
Poorest 213 | [1.75,2.58] | 1L.74** | [1.50,2.02]
Poorer 1530 | [1.25,1.87] | 1.42** [1.13,1.79]
Middle 1.18 [0.95,1.46] | 1.15 [0.91,1.46]
Richer 111 [0.89,1.38] | 0.98 [0.77,1.25]
Richest’ 1.00 [0.78,1.28]
Religion
Hindu'
Muslim 1.02 [0.85,1.23] | 0.9 [0.72,1.14]
Christian 0.96 [0.78,1.17] | 0.87 [0.65,1.15]
Others (b) 0.77 [0.57,1.03] | 0.84 [0.60,1.19]
Caste
Scheduled Caste 193 | [1.59,2.34] | 1.24* [0.99,1.55]
Scheduled Tribe 2.15%%* | [1.78,2.59] | 1.91*** [1.50,2.44]
Other Backward Class 1.35%%* | [1.14,1.61] | 1.06 [0.86,1.29]
None of them
Region
North’
Central 1500 | [1.22,1.84] | 1.07 [0.84,1.36]
East 1.39%% | [1.14,1.69] | 1.12 [0.89,1.41]
Northeast 1.23 [0.99,1.53] | 1.38* [1.03,1.85]
West 1.24 [1.00,1.55] | 1.68*** | [1.29,2.18]
South 0.97 [0.80,1.19] | 0.96 [0.76,1.21]
Place of residence
Urban’
Rural 2.16%%* | [1.86,2.50] | 1.43*** [1.20,1.71]
Constant 0.0023*** | [0.0008-0.0061]
Log likelihood -3351.6798
Pseudo R squared 0.7215
Hosmer-Lemeshow Chi2 13.79
Hosmer-Lemeshow test p-value 0.0875

Table 4. Multivariate logistic regression estimates for cognitive frailty among older adults by their background
characteristics in India, 2017-18. a: Includes Divorced/Separated/Deserted/Others; b: Includes Sikh, Buddhist/
neo-Buddhist, Jain, Jewish, and Parsi/Zoroastrian;  Reference Category; AOR: Adjusted Odds Ratio; UOR:
Unadjusted Odds Ratio; CI: Confidence Interval; Significance level: p <0.05%, p <0.01**, p <0.001***.

that women tend to have a greater coexistence of cognitive impairment and physical frailty®>®>. This result
was consistent with prior studies, signifying that women have higher morbidity than men due to acute and
chronic physical and psychological disorders, and even after eliminating factors associated with reproduction,
the discrepancies in morbidity persisted®*-%°. Moreover, the evaluation of functional health, encompassing
assessments of difficulties in performing activities of daily living like eating, dressing, bathing, and using the
restroom, revealed notable advantages for males than females®”%8, Likewise, in line with previous research, our
study indicates that older females experience a greater impact from physical restrictions, such as difficulties
in activities in daily living and instrumental activities compared to male counterparts. The better cognitive
functioning observed in men compared to women could underlie numerous healthier lifestyle choices, potentially
leading to reduced vulnerability to cognitive frailty in older males compared to their women counterparts®®-7!.
Additionally, due to higher widowhood rates, social isolation and loneliness among older females are considered
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Due to differences Due to differences
in characteristics in effects (coefficient
(endowment effect) effect)
Model and effect Coefficient | Percentage | Coefficient | Percentage
Education, work and economic effect | 0.0332 38.97 -0.0045 -6.73
Model 1 | Constant - - 0.0549 66.46
Total effect 0.0332 38.97 0.0493 59.73
Education, work and economic effect | 0.0370 33.43 -0.0055 -6.83
Model 2 Socio-demographic effect 0.0050 11.99 -0.0170 -23.61
Constant - - 0.0785 85.29
Total effect 0.0415 45.42 0.0505 54.86
Education, work and economic effect | 0.2004 31.49 -0.0167 -14.70
Socio-demographic effect 0.0176 14.79 -0.0209 -17.57
Model 3 | Health and behavioural effect 0.0121 20.13 0.0386 31.29
Constant - - 0.0426 34.56
Total effect 0.0843 66.42 0.0470 33.58

Table 5. Multivariate nonlinear decomposition estimates for gender differentials in cognitive Frailty among
older adults in India, 2017-18.

the most concerning issue in geriatric studies’>”*. Several explanations have been documented on the gender
variations in cognitive frailty. For example, women are more likely to develop arthritis, osteoporosis, related
fractures and depression. all of which can detrimentally impact both mental and physical health®®747>. On the
other hand, females typically have a greater life-expectancy compared to males, which increase their susceptibility
to experiencing diminished health status during their later ages®.

There are well-established recommendations supported by robust evidence indicating that both physical
frailty syndrome’® and cognitive impairment'? exhibit a significant correlation with advancing age. The current
study sheds light on the importance of age as a substantial predictor of cognitive frailty. As such, it underscores
the critical need for early screening, assessment, and intervention for cognitive frailty among older individuals.
By addressing cognitive frailty in its early stages, interventions can be implemented to alleviate the risk of future
disability and other adverse outcomes, ultimately promoting healthier aging trajectories.

The findings from this study show that the incidence of cognitive frailty was higher among those with no
formal education than those with higher education, which was in line with some previous studies®. Also, it was
noticed that providing equalizing access to education would reduce gender gaps in cognitive frailty by almost
37%. Prior studies indicate that higher education can enhance cognitive abilities among older individuals’”’8.
The association between education and cognitive frailty could be affected by various pathways. The brain reserve
capacity theory specifies that well-educated people probably have greater brain reserve capacity than their
counterparts which might be associated with better cognition ability in educated people 7. Moreover, educated
individuals may be more inclined to seek emotional support compared to their less educated counterparts,
which can contribute to positive changes in brain structure and function, further enhancing cognitive abilities®.
Education consistently serves as a vital instrument for enhancing public health and well-being, as it fosters
awareness and alleviating the burden on healthcare systems®!. Highly educated people may follow healthy
lifestyles linked to better cognition®2.

Marital status and working status are also critical individual factors associated with human health and
longevity. Our study reported that out-of-wedlock (single, divorced, separated and/or widowed) were more
likely to experience cognitive frailty than those were currently in the marital union, and a significant association
of physical frailty syndrome and cognitive impairment with marital status®>®!. The results indicated that
individuals who were employed exhibited a lower prevalence of cognitive frailty compared to those who were
unemployed. Consistent with prior research, this finding aligns with studies demonstrating that employment
status correlates with enhanced cognitive functions and reduced frailty risks®>%.

This study has certain limitations. Firstly, this study utilized cross-sectional data, which could only determine
association and not causation and effect. A few of the important predictors were self-reported, such as self-rated
health. Self-reporting of the data of chronic conditions and health issues could have been affected by recall
bias®”. Secondly, LASI survey excluded individuals who were institutionalized or bedridden, who may have
cognitive impairment and heightened vulnerability to cognitive frailty. Despite a few limitations, the study has
some considerable strengths too. The study’s strengths included the use of a large population-based dataset,
repeated measures, and the use of validated questionnaires to assess both frailty and cognitive functions among
older adults. Another strength of the study is the assessment of cognitive frailty differentials between older men
and women. This finding may hold significant medical implications for preventing and reversing cognitive frailty
in older Indian adults.

Conclusion

This study contributes to a better understanding of cognitive frailty among older adults in India. The results
found that equalizing access to education and work would reduce gender gaps in cognitive frailty by almost 37%.
Concluding remarks support the hypothesis that the female gender is positively associated with higher prevalence
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of coexisting physical frailty and cognitive impairments®®. Therefore, addressing gender-related inequalities in
education and work status shall be promoted. Gender sensitive interventions improving education access among
the female gender would bring relevant and desired results. There is a need to develop interventions focusing
on building an informal support group at the community level for widows. Based on evidence from this study
it seems that preventing cognitive frailty in the older adults may also be accomplished by addressing lifestyle
risk factors, such as improving physical activity and social participation among them. Additionally, this study
contributes to a deeper understanding of cognitive frailty and provides direction for future research. Prospective
studies should focus on community-based early intervention strategies to integrate physical and cognitive
functions for older adults.

Data availability
The datasets used in the study are publicly available and the data request can be put through https://www.iipsin-
dia.ac.in/content/lasi-wave-i.
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