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among older Indian adults
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Social participation is considered one of the central components of successful and healthy aging.

This study aimed to examine the moderating role of marital status and living arrangement with

social participation and its association with life satisfaction of older Indian adults. Samples of 31,464
individuals aged = 60 years were extracted from the Longitudinal Ageing Study in India, wave-1.
Descriptive statistics, bivariate analysis, and multivariable linear regression were performed for the
analysis. The moderation effect of marital status and living arrangements on the relationship between
social participation and level of life satisfaction among Indian older adults were also analyzed. Overall,
life satisfaction among older men was relatively higher than older women in this study. Older adults’
involvement in social participation [B=0.39, p<0.05], being in marital union [ =0.68, p<0.001] and
co-residing either with spouse [B=1.73, p<0.001] or with other family members [B=2.18, p<0.001]
were positively related to their greater life satisfaction. Interaction of social participation with marital
status showed that participating in social activities can boost life satisfaction only among married
older people. Further, moderation effect of social participation with living arrangements showed

that older adults who were not involved in social participation but living with a spouse or any other
household members had higher life satisfaction, and again participation in social activities increased
their life satisfaction to a greater level. The establishment of social clubs and advocating social policies
oriented toward meaningful social connections are highly needed, especially for older Indians living
alone or currently not in a marital union, which will help to enhance their overall life satisfaction.

The population in India is undergoing visible transitions and is currently aging at an accelerated rate. According
to the Census 2011, around nine percent of the total population in India (i.e., 104 million) aged 60 years and
over'. Projections of the United Nations pointed out that this proportion will reach around 19 percent (i.e., 330
million) by 2050, threefold the number identified by the Census of India, 2011% Although people are surviving
for longer ages, it is important to have a healthy and active life expectancy. The previous literature documented
that life satisfaction of older adults in Asia is by virtue of several determinants like social functioning, health
status, housing satisfaction, economic status, social support, cognitive ability, marital status, living arrangement,
religiosity, education level, standard of living, family institution and good governance, etc.**. Some literature
also confirms that social participation promotes successful and healthy aging>® and benefits older individuals’
quality of life and their life satisfaction®!°.

Using Walker and Avant’s 8-step method of concept analysis, Aroogh and Shahboulaghi'' have recently
provided a more comprehensive definition of social participation. According to their analysis, older individuals’
social participation consists of community-based activities and interpersonal interactions based on resource
sharing, active participation, and individual satisfaction. Moreover, older adults’ social participation within
communities and within family groups is linked to a sense of belonging and interpersonal social connections'?,
which results in aging successfully in later life®”!*. However, life-cycle transitions like retirement, loss of spouse/
partner, solo living and separation from friends or family, loss of mobility, declining physical and mental health
conditions can change the social participation pattern of older people. Further, as age progresses, their social
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networks may shrink'* due to the death of friends and/or their partners. Such reduced social contact can put
older adults at increased risk of loneliness and social isolation, which in turn affect the satisfaction and quality
of aged people’s lives.

The activity theory of aging by Havighurst and Albrecht (1953) proposes that successful aging occurs when
older adults remain active and maintain social interactions. This theory was considered the basis for the current
study as many researchers in the field of gerontology favored it. They believed that older people should maintain
their middle-age activities as long as possible and then have to find substitutes for those activities they must
give up. For instance, substitute for work after retirement; substitute for friends and loved ones whom they lose
by death; substitute for clubs and associations which they must give up. These substituted activities help older
people to replace their lost life roles. Activity theory assumed that involvement in social activities improves life
satisfaction in old age'>'® and several empirical studies support the hypothesis of activity theory of aging'”~*2.

Including Gilmour (2012), researchers suggested that along with frequency of social participation, the quality
of social network also matters for improved well-being of older adults'®*-%. A study based on the Swiss older
population validate the result that having rich and varied social participation can improve the individuals’ level
of life satisfaction'®. Although people with greater social participation have fewer chances of feeling loneliness
and dissatisfaction, various health conditions of aged people, such as self-rated health (SRH)?, quality of life'®?’,
functional ability*®, and multimorbidity/chronic illness***, can influence older adults’ opportunities for social
participation. Findings from few studies suggested that older people living with a chronic illness or functional
disability are at increased risk of restricted social participation and increased loneliness®** which ultimately
affect the quality of life.

Furthermore, living arrangements act as a powerful function in determining level of life satisfaction of older
adults. Kim et al.?* found that among physically disabled Korean older adults, solo living older persons and those
living with others have poorer life satisfaction than those living with a spouse. Another study among Malaysian
population is in agreement that co-residency with children, and living specifically with a spouse, was associated
with better life satisfaction compared to living alone®. Li and colleagues® studied Chinese older adults’ level of
life satisfaction and concluded that increased social participation potentially enhances Chinese older adults’ life
satisfaction, but their marital status did not posit any impact on the level of life satisfaction.

Some researchers have made an attempt to examine the role of social networks on life satisfaction among older
adults in India**~. However, these studies targeted a small subset of a group and could not represent India’s entire
older population. Moreover, to authors’ knowledge, no attention has been paid to how older adults’ marital status
and living arrangements moderate the relationship between older adults’ social participation and life satisfaction
which could display the overall picture of the well-being of the aging population in India. Therefore, the current
study aimed to explore the relationship between social participation, marital status, living arrangements and life
satisfaction among older Indian adults. Based on the reviewed literature and theoretical background mentioned
above, and the conceptual framework summarized in Fig. 1, the following research hypotheses are proposed
(i) engagement in social participation is related to greater life satisfaction among Indian older adults, and (ii)
marital status moderates the relationship between social participation and Indian older adults’ life satisfaction
(iii) living arrangements of older Indian adults moderate the association between social participation and their
life satisfaction.

Methods

Study design and sample. A cross-sectional study design was adopted in this study. Data for the study
were drawn from the Longitudinal Ageing Study in India (LASI) wave 1 that was collected during 2017-18. LASI
is a nationally representative survey of over 72,000 individuals aged 45 and above across all states and union ter-
ritories (UTs) of India. The main objective of the survey was to study the health status and the socioeconomic
well-being of older adults in India. The present study is conducted among older adults aged 60 years and above
with a total sample size of 31,464 older adults (men-15,098 and women-16,366).

Procedure. For the selection of samples, LASI survey followed a multistage stratified area probability cluster
sampling design where in rural areas a three-stage and in urban areas a four-stage sampling design were adopted.
In each state/UT, the first stage involved the selection of Primary Sampling Units (PSUs), that is, sub-districts
(Tehsils/Talukas), and the second stage involved the selection of villages in rural areas and wards in urban areas
in the selected PSUs. In rural areas, households were chosen from selected villages in the third stage. However,
sampling in urban areas involved an additional stage. Specifically, in the third stage, one Census Enumeration
Block (CEB) was randomly selected in each urban area and then in the fourth stage, households were selected
from this CEB. The goal was to select a representative sample in each stage of sample selection. Further, an indi-
vidual survey schedule was administered to each consenting respondent aged 45 and above and their spouses
(irrespective of age) in the sampled households. In addition, the LASI includes an individual module on bio-
markers and direct health examination. The detailed methodology, with the complete information on the survey
design and data collection, was published in the survey report”. The data were anonymized before its use and all
the methods were performed in accordance with relevant guidelines and regulations. The survey agencies that
conducted the field survey for the data collection have collected prior consent from the respondents. The Indian
Council of Medical Research (ICMR) extended the necessary guidelines and ethics approval for undertaking the
LASI survey.

Measures. Outcome variable. The Satisfaction with Life Scale (SWLS) is a 5-item instrument designed to
measure global cognitive judgments of satisfaction with one’s life*. Life satisfaction among older adults was as-
sessed using the questions a. In most ways my life is close to ideal; b. The conditions of my life are excellent; c.
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Figure 1. Model (a) Direct effect of social participation, marital status and types of living arrangements on
Indian older adults’ life satisfaction Model (b) Moderation effect of social participation with marital status and
types of living arrangements on Indian older adults’ life satisfaction.

am satisfied with my life d. So far, I have got the important things I want in life; e. If I could live my life again, I
would change almost nothing. The responses were 7-point Likert scale, ranging from 1 to 7 as strongly disagree,
somewhat disagree, slightly disagree, neither agree nor disagree, slightly agree, somewhat agree and strongly
agree. Using the responses to the five statements regarding life satisfaction, a continuous scale was constructed
with a score ranging from 5 to 35. Past research has shown that the scale’s internal consistency was high (a=0.87)
and two-week test-retest reliability was r=0.85. The Cronbach’s alpha in the current study was 0.89. A score of
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20 and above was considered the cut-off for high life satisfaction and the continuous scale was used in the mul-
tivariable analysis.

Main explanatory variables. ~Social participation. Following the previous studies®**’, survey questions based

on participation in social activities were assessed to generate this variable. The activities included eating out of
the house, going to park/beach, visiting relatives/friends, attend cultural performances/shows/cinema, attend-
ing religious functions/events, and attending community/political/organization group meetings, were included
(Cronbach’s alpha: 0.6). If the respondents reported participating in any of the above activities at least once in a
month, they were considered as having social participation, and the variable was recoded as 1 ’yes’ (1=at least
once in a month), and 0 no’ (0 =rarely or never).

Marital status. It was coded as currently married’ and currently unmarried’. Currently unmarried included
widowed/ divorced/ separated/ never married*!.

Living arrangements. Types of living arrangements were categorized into three parts: ’living alone, ’living with
a spouse, and ’living with others’ This category consists of various combinations of older adults’ co-residential
living i.e., living with spouse and children, living with spouse and other relatives, and living with children and/
or other relatives*.

Socio-demographic characteristics. Following the above mentioned literature, several socio-demographic vari-
ables were selected and included in the current analysis. Age was categorized into age groups of "60-69 years,
’70-79 years, and "80+ years. Sex was coded as ‘male’ and ’female’ Educational status was coded as 'no education/
primary, secondary, and higher’ Working status was coded as ‘never worked;, currently not working), 'working),
and ’retired’

Health and behavioral characteristics. ~Multiple health and behavioural variables were considered in the study
since they are shown to be potential confounders. Physical activity status was categorized as yes (every day,
more than once a week, once a week, one to three times in a month) and no (hardly ever or never). The question
through which physical activity was assessed was "How often do you take part in sports or vigorous activities,
such as running or jogging, swimming, going to a health centre or gym, cycling, or digging with a spade or
shovel, heavy lifting, chopping, farm work, fast bicycling, cycling with loads?"”.

Self-rated health (SRH) was coded as 'good’ which includes excellent, very good and good whereas *poor’
includes fair and poor®.

Multimorbidity is referred to as the coexistence of two or more chronic physical health conditions in the
same individual*. For this analysis, nine chronic health conditions were included, namely hypertension, chronic
heart diseases, stroke, any chronic lung disease, diabetes, cancer or malignant tumour, any bone/joint disease,
neurological/psychiatric disease, or high cholesterol®”. The diseases were self-reported as was assessed through
the question "Has any health professional ever diagnosed you with the following chronic conditions or diseases?".
Tobacco use and alcohol consumption were coded as 'no’ and ’yes’ referring to ever use of tobacco or alcohol.

Household characteristics. 'The following household and community-related variables were included as con-
trol variables in this study. The monthly per-capita consumption expenditure (MPCE) quintile was assessed
using household consumption data. Sets of 11 and 29 questions on the expenditures on food and non-food
items, respectively, were used to canvas the sample households. Food expenditure was collected based on a refer-
ence period of seven days, and non-food expenditure was collected based on reference periods of 30 days and
365 days. Food and non-food expenditures have been standardized to the 30-day reference period. The MPCE is
computed and used as the summary measure of consumption®. The variable was divided into five quintiles, i.e.,
from ’poorest’ to richest’ Religion was recoded as 'Hindu, "Muslim, ‘Christian, and ’Others. Caste was recoded
as ’Scheduled Tribe, Scheduled Caste, ’Other Backward Class, and others. The place of residence was coded
as "urban’ and ’rural’ The geographical regions of the country were coded as "North, ’Central; East, "Northeast,
*West, and *South’

Statistical analyses. In this study, descriptive statistics and bivariate analysis has been performed to assess
the prevalence of life satisfaction along with all key explanatory variables, marital status, living arrangements and
social participation. Further, multivariable linear regression analysis was used to test the research hypotheses of
the study. The results are presented in the form of beta coeflicient with a 95 percent confidence interval (CI).
Also, individual weights were used to make the estimates nationally representative. For all the analyses, STATA
version 14 has been used®.

The multivariable regression analysis provides three models to explain the adjusted estimates using LASI,
wave 1 sample of individuals 60 years and above. Model-1 demonstrates the effect of three key variables, i.e.,
social participation, marital status, and living arrangements, on life satisfaction while adjusted for the selected
control variables. Model-2 analysed the moderating effect of marital status with regard to social participation
and life satisfaction of older adults. Lastly, model-3 provides the moderating effects of living arrangements in
the link between social participation and life satisfaction among older Indian adults*®.

Ethical approval and consent to participate. The survey agencies that conducted the field survey for
the data collection have collected prior informed consent (written and verbal) from all the participants. The
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Indian Council of Medical Research (ICMR) extended the necessary guidance and ethical approval for conduct-
ing the LASI survey.

All methods were carried out in accordance with relevant guidelines and regulations by the Indian Council
of Medical Research (ICMR).

Results

Socioeconomic profile of the older adults. Table 1 represents the descriptive statistics of the sam-
ple characteristics. The proportion of older adults in the age group of 80 years and above was 11.29 percent
in this study. Men constitute 47.5 percent of the total interviewed respondents. Of all sampled respondents,
around three-fourth had either no education or up to primary education, 30 percent reported that they were still
engaged in the workforce; about 62 percent were unmarried at the time of the interview. Almost three-fourth
of older individuals was co-residing with adult children and other relatives, and around six percent were living
alone. More than half of the respondents were engaged in social participation. Of selected respondents, only 31
percent were involved in some physical activity; 76 percent reported good SRH, 24 percent had a multimorbid-
ity, and around 40 percent and 15 percent reported tobacco and alcohol consumption respectively. The propor-
tion of older individuals from the poorest consumption quintile (21.7 percent) was greater than the richest (16.5
percent) category, more than four-fifth of the sample belonged to Hindu religion, and approximately 71 percent
were from the rural areas.

Prevalence of higher life satisfaction among older adults. Table 2 illustrates the bivariate associa-
tion between older adults’ life satisfaction with different background variables stratified by respondents’ sex.
Overall, the proportion of life satisfaction among older men was relatively higher than older women in this
study. The life satisfaction increased with greater education levels among older men and women. Retired older
persons reported higher life satisfaction compared to other categories of work status. Older individuals who
were currently married, residing either with a spouse or other family members, and participating in social
activities experienced higher life satisfaction than their counterparts. Older adults engaged in physical activities
reported less satisfaction with life. Higher life satisfaction was experienced by older adults who reported good
self-rated health, did not have any difficulty performing ADL or IADL, who belonged to the richer and richest
MPCE quintile and those lived in urban areas. Overall, around 70 percent men and 66 percent women reported
a higher satisfaction with life.

Multivariable regression analyses of life satisfaction among older adults. Table 3 shows the
results from the multivariable linear regression analysis, which present the models explaining older adults’ life
satisfaction throughout three sets. The first set demonstrates the individual effect of each predictor i.e., social
participation, marital status, living arrangements, socio-demographic, economic, and health related predictors
which were controlled in all specifications. Older adults who were participating in social activities [$=0.39,
p<0.05], and those who were married [$=0.68, p <0.001] experienced higher life satisfaction compared to their
respective counterparts. Older adults living with their spouse [=1.73, p <0.001], or living with others [$=2.18,
P <0.001] experienced higher levels of life satisfaction than older individuals living alone. No significant associa-
tion was observed among the sex of the older adults and their life satisfaction. Older individuals with secondary
level of education [3=1.70, p<0.001] and higher level of education [3=1.66, p<0.001] experienced higher life
satisfaction compared to those older adults who were either illiterate or completed schooling up to primary level.
In comparison to never worked older adults, retired individuals have slightly higher life satisfaction [$=0.79,
p<0.05]; whereas individuals who were currently not engaged in any work activity experienced lower level of
life satisfaction [3=—0.54, p<0.05].

Notably, those engaged in physical activities [f=-0.72, p<0.001] experienced lower life satisfaction.
Throughout all the models, those older adults who were consuming tobacco experienced lower life satisfac-
tion [=-10.71, p<0.001]. Older adults with poor self-rated health [3=-2.17, p <0.001]; having difficulty in
performing ADL [=-0.99, p<0.001]; and IADL [$=-0.39, p<0.05] experienced lower level of life satisfac-
tion. Multimorbidity conditions of older adults did not play a significant role in life satisfaction. Older adults
who belonged to higher MPCE quintiles experienced higher level of life satisfaction [3=0.49, p <0.05; $=1.05,
p<0.001; f=1.37, p<0.001; and f=1.19, p<0.001 for poorer, middle, richer, and richest MPCE quintiles respec-
tively] in comparison to older individuals in the poorest quintile. Individuals belonging to the OBC and other
castes experienced higher life satisfaction.

The interaction effect of social participation and marital status showed that married older adults, irrespective
of their social participation were having higher life satisfaction [married and not participated in social activities:
$=0.79, p<0.001; married and participated in social activities: $=1.10, p <0.001], compared to unmarried older
adults who did not participate in any social activities. Similarly, interaction of social participation and living
arrangements showed significant association with life satisfaction. With reference to older adults who were living
alone and not involved in social participation, those older individuals who were either living with their spouse
[3=1.69, p<0.01]; or living with others [3=1.94, p<0.001] and not involved in social participation, and older
individuals who were involved in social participation and living with their spouse [$=1.81, p<0.01], or living
with others [$=2.43, p <0.001] were associated with significantly higher level of life satisfaction.

Discussion

This study examined the role played by social participation, marital status, and living arrangements on life satis-
faction among older Indian adults. It is documented that the life satisfaction of people in Asia varies from country
to country. Ngoo and colleagues (2015) analyzed life satisfaction across 28 Asian countries. They noted that the
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Total Sample
(N=31,464)
Background Factors (N) Percent (%)
Age (in years)
60-69 18,974 | 58.51
70-79 9101 30.20
80+ 3589 11.29
Sex
Male 15,098 | 47.45
Female 16,366 | 52.55
Educational status
No/primary 22,729 | 74.02
Secondary 6106 | 18.24
Higher 2629 7.74
Working status
Never 8784 | 2643
Not 10,990 | 36.45
Yes 8997 | 29.87
Retired 2693 7.25
Marital status
Currently married 19,920 | 61.63
Currently unmarried® 11,544 | 38.37
Living arrangement
Living alone 1622 5.68
Living with spouse 6215 | 20.33
Living with others™ 23,627 | 73.99
Social participation
No 14,241 | 46.83
Yes 17,223 | 53.17
Physical activity
No 21,653 | 68.90
Yes 9545 | 31.10
SRH
Good 23,685 | 75.79
Poor 7113 24.21
Multimorbid
No 23,576 | 75.95
Yes 7797 | 24.05
Tobacco use
No 19,034 | 59.83
Yes 12,178 | 40.17
Alcohol consumption
No 25,855 | 85.41
Yes 5364 14.59
ADL difficulty
No 24,642 |76.23
Yes 6694 | 23.77
IADL difficulty
No 17,449 | 51.64
Yes 13,846 | 48.36
MPCE quintile
Poorest 6484 | 21.70
Poorer 6477 | 21.71
Middle 6,416 | 20.95
Richer 6170 19.19
Richest 5917 | 16.45
Religion
Hindu 23,037 [8220
Continued
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Total Sample

(N'=31,464)
Background Factors (N) Percent (%)
Muslim 3731 11.30
Others 4696 6.50
Caste
SC/ST 10,313 | 27.10
OBC 11,886 | 45.20
Others 9265 | 27.70
Place of residence
Urban 10,739 | 29.45
Rural 20,725 | 70.55
Region
North 5812 | 12.59
Central 4262 |20.95
East 5757 | 23.64
Northeast 3752 2.97
South 7528 | 22.68
West 4303 17.17

Table 1. Background characteristics of the study participants, LASI Wave 1, 2017-18. % Weighted percentage,
Individual sampling weights given in LASI wave 1, 2017-18 were applied, counts (N) are un-weighted. SRH
self-rated health, ADL activities of daily living, IADL instrumental activities of daily living, MPCE monthly
per capita consumption expenditure. *Currently unmarried category comprises widowed, divorced, separated,
deserted and never married older individuals. *Category of living with others consists of those older adults
who were co-residing either with their spouse and children, living with spouse and other relatives, and living
with children and/or other relatives.

people of Maldives in South Asia have the highest life satisfaction (mean of 64.4), followed by Indonesia (64.3),
and the Philippines (63.6) in Southeast Asia, Bhutan (62.8) and Sri Lanka (62.1) in South Asia. On the other side,
the people in Turkmenistan, Uzbekistan and Mongolia (in Central and West Asia), Myanmar (Southeast Asia),
and China (East Asia) have the lowest life satisfaction mean ranging from 47.9 to 51.2. India was ranked ninth
(mean of 60.6) for life satisfaction among the 28 countries®. The current study estimates that 69.6 percent of older
men and 66.2 percent of older women were satisfied with their life. The regional variations and differences in the
estimates of life satisfaction in the current and previous studies might have occurred due to different standards
of living, governmental roles and changing values attributed to family institution within Asian countries. The
different methodology and scales of life satisfaction might have also led to the observed variations.

While examining the overall sex differentials in life satisfaction, current study clearly showed higher life
satisfaction among older men than women in almost all the background characteristics. However, living with a
spouse or having secondary and higher education were exceptional categories where the older men have slightly
less life satisfaction than their women counterparts. Thus, sex differential in life satisfaction is an arena for
future research in particular Indian context. Further, social participation is usually assumed to be beneficial to
older adults’ life satisfaction, and some previous empirical studies have supported this theoretical proposition.
However, how older adults’ marital status and living arrangements moderate the relationship between social
participation and life satisfaction is yet to be explored, which is addressed in the present study using India’s
nationally representative data from the LASI wave 1.

Firstly, the effects of social participation on life satisfaction of Indian older adults were examined, using
multivariable linear regression that adjusts for a broad range of covariates. There is evidence of a significant
effect of social participation on life satisfaction, but these appeared to be weaker once controlled for a range of
covariates in the regression model. Although the result was not so robust, it showed a positive association that
can validate the rationality of activity theory. This finding is also supported by previous empirical studies'*?.
Havighurst and Albrecht', in their activity theory of aging, stated that staying occupied and involved in activities
is necessary for having a satisfying life at later ages. Being active at later ages benefits the quality of life because
social participation generates social interaction and increases social support and emotional closeness, which
may help reduce tension and meet the psychological needs of an individual.

The second most important predictor of life satisfaction is older adults’ marital status. The study found higher
life satisfaction among married older adults than their unmarried counterparts. This finding is supported by a
recent study in which marital status turns out to be the most crucial predictor of life satisfaction among most
Asian countries?’. The interaction of social participation with marital status showed that in comparison to unmar-
ried older adults who were not engaged in social activities, married older adults with no social participation have
a higher level of life satisfaction. The literature showed that presence of a spouse had provided relatively greater
life satisfaction for older individuals*®.
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Men ‘Women
Dissatisfied | Satisfied | Dissatisfied | Satisfied
Variables Percent (%)
Age (in years)
60-69 30.70 69.30 32.51 67.49
70-79 29.52 70.48 35.79 64.21
80+ 30.78 69.22 35.07 64.93
Educational status
No/primary 35.24 64.76 36.66 63.34
Secondary 24.79 75.21 16.68 83.32
Higher 18.43 81.57 15.27 84.73
Working status
Never 32.98 67.02 31.93 68.07
Not 34.04 65.96 36.17 63.83
Yes 30.82 69.18 35.62 64.38
Retired 17.22 82.78 18.29 81.71
Marital status
Currently married 29.76 70.24 29.58 70.42
Currently unmarried” 32.87 67.13 37.10 62.90
Living arrangement
Living alone 45.68 54.32 48.27 51.73
Living with spouse 31.99 68.01 31.07 68.93
Living with others™ 29.27 70.73 32.66 67.34
Social participation
No 33.72 66.28 38.05 61.95
Yes 27.82 72.18 29.62 70.38
Physical activity
No 29.90 70.10 33.53 66.47
Yes 31.00 69.00 34.42 65.58
SRH
Good 26.92 73.08 30.26 69.74
Poor 42.33 57.67 43.70 56.30
Multimorbid
No 29.79 70.21 34.99 65.01
Yes 32.34 67.66 30.05 69.95
Tobacco use
No 27.29 72.71 32.25 67.75
Yes 32.38 67.62 38.97 61.03
Alcohol consumption
No 29.12 70.88 33.59 66.41
Yes 33.47 66.53 39.56 60.44
ADL difficulty
No 29.40 70.6 32.02 67.98
Yes 34.19 65.81 38.89 61.11
IADL difficulty
No 28.24 71.76 30.45 69.55
Yes 33.85 66.15 36.37 63.63
MPCE quintile
Poorest 35.79 64.21 40.49 59.51
Poorer 31.21 68.79 36.63 63.37
Middle 28.78 71.22 31.59 68.41
Richer 27.20 72.80 29.42 70.58
Richest 28.07 71.93 28.26 71.74
Religion
Hindu 30.58 69.42 33.66 66.34
Muslim 29.20 70.80 35.78 64.22
Others 29.28 70.72 31.69 68.31
Continued
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Men ‘Women

Dissatisfied | Satisfied | Dissatisfied | Satisfied
Variables Percent (%)
Caste
SC/ST 37.25 62.75 40.00 60.00
OBC 29.96 70.04 33.04 66.96
Others 24.30 75.70 28.75 71.25
Place of residence
Urban 25.33 74.67 27.79 72.21
Rural 3221 67.79 36.37 63.63
Region
North 32.75 67.25 34.70 65.30
Central 30.90 69.10 34.55 65.45
East 32.43 67.57 40.38 59.62
Northeast 21.68 78.32 29.97 70.03
South 39.30 60.70 39.33 60.67
West 14.86 85.14 17.12 82.88
Total 30.35 69.65 33.75 66.25

Table 2. Bivariate estimates for life satisfaction by background characteristics among older adults, LASI

Wave 1, 2017-18. % Weighted percentage, Individual sampling weights given in LASI wave 1, 2017-18 were
applied. SRH self-rated health, ADL activities of daily living, IADL instrumental activities of daily living, MPCE
monthly per capita consumption expenditure. *Currently unmarried category comprises widowed, divorced,
separated, deserted and never married older individuals. **Category of living with others consists of those
older adults who were co-residing either with their spouse and children, living with spouse and other relatives,
and living with children and/or other relatives.

The interaction of social participation with marital status also revealed that participation in social activities
had boosted life satisfaction to a greater level among married older adults. At the same time, unmarried older
adults with an engagement in social participation were found to be an insignificant predictor of life satisfaction
in this analysis. So, being married is strongly related to better life satisfaction among older Indian adults. Mari-
tal transition, particularly divorce or widowhood, disrupts family relationships, and a person loses some social
roles, exhibiting lower engagement in social participation. Such social disengagement brings loneliness and loss
of satisfaction with life. Khodabakhsh* stated that in Asia, a failed marriage has adverse consequences on life,
negatively impacting life satisfaction among older adults.

Researchers found that late-life widowhood alters the level of social participation®. However, findings
from previous empirical studies on social participation during widowhood were inconsistent. Widowed older
adults reduced their participation in social activities®*! or reported less social engagement*>** after the death
of a spouse. Nonetheless, some studies showed that social engagement among widowed older adults became
increasingly salient after spousal death, thereby increased bereaved persons’ level of social involvement. Utz and
colleague™ found that levels of social participation among widowed older adults were higher than non-widowed
older adults. They also pointed out that increased support from friends and relatives in the realm of social
participation helps older adults cope with spousal loss. In short, life satisfaction may be beneficially affected by
social participation, especially among unmarried older individuals.

Consistent with the general expectation, the study findings confirmed that older adults who lived with a
spouse or lived with other family members (including spouses or children) had higher life satisfaction than
those who lived alone. This finding is coherent with several empirical studies conducted in Asian countries that
confirmed the relationship between types of living arrangements and life satisfaction in older adults******-%8 Kim
et al.?%, Shin and Sok®, and Roh and Weaon® reported significant association between living alone and lower
life satisfaction among older Korean population. Similarly, study evidence based on Malaysian and Chinese
older population database also confirmed that co-residency with family members was associated with better life
satisfaction compared to living alone***. Kamiya and Herto® noted that in most underdeveloped and develop-
ing countries, older persons’ coresidential living arrangement is an essential element of the flow of financial,
emotional, and care support between family members, which affects the well-being of older individuals. Such
emotional support and care are often received through social participation.

Furthermore, confirming our final hypothesis, the results highlighted that older adults who were not involved
in social participation but resided with a spouse or any other family members (including spouses or children)
were significantly associated with better life satisfaction. Again, older adults who resided in similar living arrange-
ments and participated in social activities enjoyed higher levels of life satisfaction. Hence, our study strongly
supported the significant role of living arrangements in improving aged people’s life satisfaction along with the
interaction effect of social participation. Overall, it is observed that social participation coupled with family care
and support is one way through which older adults can potentially enhance their life satisfaction.
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Model 1 Model 2 Model 3
Variables B (95% CI) B (95% CI) B (95% CI)
Social participation
No Ref
Yes 0.39* (0.09-0.69)
Marital status
Currently Unmarried® Ref Ref
Currently Married 0.68%** (0.29-1.06) 0.67*** (0.28-1.05)
Living arrangement
Living alone Ref Ref

Living with spouse

1.73** (0.90-2.57)

1.744* (0.90-2.57)

Living with others™

2.18%%% (1.42-2.94)

2.19%%% (1.42-2.95)

Age (in years)

60-69 Ref Ref Ref

70-79 0.36* (0.00-0.73) 0.36* (0.00-0.73) 0.37* (0.01-0.73)
80+ 0.98** (0.34-1.61) 0.99** (0.35-1.63) 0.99** (0.35-1.62)
Sex

Male Ref Ref Ref

Female ~0.13 (- 0.50 to 0.23) ~0.13 (- 0.50 to 0.23) ~0.13 (= 0.50 to 0.23)

Educational status

No/primary Ref Ref Ref

Secondary 1.70%* (1.18-2.21) 1.69%** (1.18-2.21) 1.70%* (1.18-2.21)
Higher 1.66*** (0.99-2.32) 1.67*%* (1.00-2.33) 1.66*** (1.00-2.32)
Working status

Never Ref Ref Ref

Not —0.54* (-1.02t0 —0.06) | —0.54* (-1.02t0 —0.06) | —0.54* (- 1.02 to — 0.06)
Yes —-0.24 (-0.74 t0 0.25) —-0.24 (-0.74 t0 0.25) —0.24 (-0.74 t0 0.25)
Retired 0.79* (0.09-1.50) 0.79* (0.09-1.50) 0.80* (0.09-1.50)
Physical activity

No Ref Ref Ref

Yes -0.72%%* (-1.12t0 - 0.33) | —0.72*** (- 1.12t0 —0.33) | —0.72*** (- 1.11 to —0.33)
Tobacco

No Ref Ref Ref

Yes -0.71*** (-1.01 to —0.41) | —0.71*** (- 1.01 to —0.41) | —0.71*** (- 1.01 to —0.41)
Alcohol

No Ref Ref Ref

Yes —-0.20 (-0.57 t0 0.18) —-0.20 (-0.57 t0 0.18) —-0.20 (-0.58 t0 0.17)
SRH

Good Ref Ref Ref

Poor —2.18* (=2.57t0 = 1.79) | —2.17**% (=2.56 to —1.79) | —=2.17"** (-2.56 to — 1.78)
Multimorbid

No Ref Ref Ref

Yes 0.08 (- 0.33 to 0.48) 0.07 (-0.33 to 0.48) 0.07 (-0.33 to 0.48)
ADL difficulty

No Ref Ref Ref

Yes —0.99%* (=1.39 to —0.59) | —0.99%** (=1.39 t0 —0.59) | —0.99*** (- 1.40 to —0.59)
IADL difficulty

No Ref Ref Ref

Yes —0.39% (-0.76 to —0.02) | —0.39* (-0.77to —0.02) | —0.39* (~0.76 to —0.02)
MPCE quintile

Poorest Ref Ref Ref

Poorer 0.49* (0.06-0.92) 0.49* (0.06-0.92) 0.49* (0.06-0.92)

Middle 1.05%** (0.60-1.50) 1.05*** (0.60-1.50) 1.05%%* (0.60-1.50)
Richer 1.37%%% (0.83-1.91) 1.37%%* (0.83-1.90) 1.37*** (0.84-1.91)
Richest 1.19%%% (0.64-1.73) 1.19%%% (0.64-1.73) 1.19%** (0.65-1.73)
Religion

Hindu Ref Ref Ref

Muslim —0.14 (-0.57 t0 0.28) —0.14 (- 0.56 to 0.28) -0.15 (- 0.57 to 0.28)
Continued
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Model 1 Model 2 Model 3
Variables B (95% CI) B (95% CI) B (95% CI)
Others 0.24 (-0.29t0 0.77) 0.24 (-0.29 t0 0.77) 0.25 (- 0.29 t0 0.78)
Caste
SC/ST Ref Ref Ref
OBC 0.92%* (0.58-1.26) 0.92°%* (0.58-1.27) 0.92%* (0.58-1.26)
Others 0.90** (0.51-1.29) 0.90°** (0.51-1.29) 0.90*** (0.51-1.29)

Place of residence

Urban

Ref

Ref

Ref

Rural —-0.27 (- 0.66 to 0.13) —-0.26 (-0.65 to 0.13) —0.26 (- 0.66 to 0.13)
Region

North Ref Ref Ref

Central 0.41 (-0.00 to 0.83) 0.42 (- 0.00 to 0.83) 0.42* (0.00-0.83)
East 0.23 (-0.13 to 0.60) 0.23 (- 0.13 to 0.60) 0.24 (- 0.13 to 0.60)
Northeast 0.78%* (0.37-1.20) 0.78** (0.37-1.20) 0.78** (0.36-1.19)
West —1.19%%* (= 1.69 to = 0.69) | —1.19** (= 1.69 to —0.69) | —1.19*** (—1.70 to —0.69)
South 3.75%** (3.33-4.18) 3.75%** (3.33-4.18) 3.75%*%* (3.33-4.18)
Social participation X Marital status

No/ Unmarried Ref

No/ Married 0.79*** (0.34-1.25)

0.53 (-0.05 to 1.11)
1100 (0.67-1.54)

Yes/ Unmarried*
Yes/ Married

Social participation X Living arrangement

No/Living alone Ref

1.69** (0.58-2.81)
1.94%** (0.91-2.96)
0.02 (-1.33 to 1.36)
1.81%* (0.68-2.94)
2.43%* (1.37-3.50)

No/Living with spouse

No/Living with others™

Yes/Living alone

Yes/Living with spouse

Yes/Living with others™

Table 3. Association of social participation and other variables with life satisfaction among older adults, LASI
Wave 1, 2017-18. Ref.: Reference Category; *if p <0.05, **if p <0.01, ***if p <0.001. CI confidence interval, X
interaction, SRH self-rated health, ADL activities of daily living, JADL instrumental activities of daily living,
MPCE monthly per capita consumption expenditure. *Currently unmarried category comprises widowed,
divorced, separated, deserted and never married older individuals. *Category of living with others consists of
those older adults who were co-residing either with their spouse and children, living with spouse and other
relatives, and living with children and/or other relatives.

Policy, practice and research implications. Our findings emphasize the importance of family and
social participation for older people’s life satisfaction. Across India, several non-profit organizations (NGOs),
Viz., HelpAge India, VridhCare, Abhoy Mission, Manavlok, Asha Kiran, etc., are actively working for the well-
being and empowerment of socially disadvantaged older people (those living alone/ divorced/ widowed/ sepa-
rated). With the involvement of NGOs and social workers, the government can establish community, village, or
ward-level clubs that can organize productive and consumptive activities to improve the well-being of disadvan-
taged older people. To address the multidimensionality of active aging, we suggest four types of participation:
volunteering, participation in old-age educational activities, participation in social leisure activities, and, finally,
religious participation (especially for widows). All these activities must be performed through well-established
clubs, which can help to develop and maintain a more comprehensive social network among older people of the
same age cohort. Future studies must explore the alternative social support mechanisms for older Indian adults’
overall life satisfaction, i.e., on what platform it can be implemented and also what effective strategies can be
developed for this purpose.

Limitations of the study. In spite of its significant theoretical and methodological contributions, this
study has several limitations. First, since this is a cross-sectional study, the possibility of reverse causality cannot
be ruled out. For instance, lower levels of life satisfaction may lead older people to reduce participation in social
activities. Hence, care must be taken while making the causal inferences about the relationship between social
participation of aged people and their life satisfaction. Second, the use of categorical data to represent a great
deal of richer continuous variables in the current analysis might have influenced the findings. Third, self-report
nature of several explanatory variables might be subject to recall and response biases.

Fourth, there are several potentially confounding variables that are not considered in this study. For example,
few researchers, have emphasized that the perceived quality of social networks*>?* or satisfaction with social
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support’ are more important determinants of life satisfaction than the size of social networks. In our analysis,
such determinants have not been taken into account due to the shortcomings stemming from the limited infor-
mation about the frequency of social participation and perceived quality of social interactions that were not
available in LASI data. Availability of such information can allow to do in-depth research in future. Moreover,
quality of marriages as well as diet pattern of older individuals may have significant effect on their satisfaction
with life, which need to be further investigated in future research. The mechanisms underlying the observed
associations and interactions should also be explored further in future studies.

Despite these limitations, this study has several strengths, including its population-based design, and the
assessment of life satisfaction with an internationally validated scale and inclusion of a wide range of possibly
confounding variables in the analysis.

Conclusion

Along with social participation, the study findings assert the importance of being in a marital union and co-
residential living arrangements for the overall life satisfaction of older Indians. Additionally, the study findings
supported the hypothesis of activity theory. In this study, older adults exposed to vulnerabilities like marital
disruptions, lower educational status, poor household consumption quintiles, poor health conditions, and living
alone were at a higher risk of life dissatisfaction because social withdrawal occurs among such vulnerable groups.
Establishing social clubs and initiating vivid activities, especially for those older adults exposed to such vulner-
abilities, will help improve their overall life satisfaction. The information deriving from this study can be used to
advocate programs and service delivery for older adults who are either currently not in a marital union or living
alone and suffering from life dissatisfaction. Such program execution will help to seek or maintain meaningful
quality of life and create a more positive atmosphere for older adults’ overall life satisfaction.

Data availability
The study uses secondary data which is available on reasonable request through https://www.iipsindia.ac.in/
content/lasi-wave-i.

Received: 15 December 2021; Accepted: 28 November 2022
Published online: 29 November 2022

References

1. Census of India. Primary Census Abstract Data Tables (India & States/UTs—District Level) [Internet]. Office of the Registrar
General & Census Commissioner, India, New Delhi. (2011) [cited 2021 Oct 25]. Available from: https://censusindia.gov.in/2011¢
ensus/population_enumeration.html.

2. United Nations, Department of Economic and Social Affairs, Population Division. World Population Ageing 2015 (ST/ESA/
SER.A/390) [Internet]. (2015). Available from: https://www.un.org/en/development/desa/population/publications/pdf/ageing/
WPA2015_Report.pdf.

3. Ngoo, Y. T, Tey, N. P. & Tan, E. C. Determinants of life satisfaction in Asia. Soc. Indic. Res. 124(1), 141-56. https://doi.org/10.1007/
$11205-014-0772-x (2015).

4. Khodabakhsh, S. Factors affecting life satisfaction of older adults in asia: A systematic review. J. Happiness Stud. 23(3), 1289-304.
https://doi.org/10.1007/s10902-021-00433-x (2022).

5. Lu, Y. et al. Social Participation and healthy aging among the older Japanese: The Ohsaki Cohort 2006 Study. J. Gerontol. Ser. A
77(1), 106-13. https://doi.org/10.1093/gerona/glab101 (2022).

6. Carver, L. F, Beamish, R., Phillips, S. P. & Villeneuve, M. A scoping review: Social participation as a cornerstone of successful
aging in place among rural older adults. Geriatrics 3(4), 75 (2018).

7. Douglas, H., Georgiou, A. & Westbrook, J. Social participation as an indicator of successful aging: An overview of concepts and
their associations with health. Aust. Health Rev. 41(4), 455-462 (2017).

8. Levasseur, M., Richard, L., Gauvin, L. & Raymond, E. Inventory and analysis of definitions of social participation found in the
aging literature: Proposed taxonomy of social activities. Soc. Sci. Med. 71(12), 2141-2149 (2010).

9. Levasseur, M., Desrosiers, J. & Noreau, L. Is social participation associated with quality of life of older adults with physical dis-
abilities?. Disabil. Rehabil. 26(20), 1206-1213 (2004).

10. Levasseur, M., Desrosiers, J. & Tribble, D.S.-C. Comparing the disability creation process and international classification of func-
tioning, disability and health models. Can. J. Occup. Ther. 74(5_suppl), 233-242 (2007).

11. Aroogh, M. D. & Shahboulaghi, F. M. Social participation of older adults: A concept analysis. Int. ]. Community Based Nurs.
Midwifery 8(1), 55-72 (2020).

12. Couton, P. & Gaudet, S. Rethinking social participation: The case of immigrants in Canada. J. Int. Migr. Integr. 9(1), 21-44 (2008).

13. Rowles, G. D. Place and personal identity in old age: Observations from Appalachia. J. Environ. Psychol. 3(4), 299-313 (1983).

14. Charles, S. T. & Carstensen, L. L. Social and emotional aging. Annu. Rev. Psychol. 61, 383-409 (2010).

15. Havighurst, R. J. & Albrecht, R. Older People xvi, 415-xvi, 415 (Longmans Green, Oxford, England, 1953).

16. Havighurst, R. J. Successful aging. Gerontologist 1(1), 8-13. https://doi.org/10.1093/geront/1.1.8 (1961).

17. Lemon, B. W,, Bengtson, V. L. & Peterson, J. A. An exploration of the activity theory of aging: Activity types and life satisfaction
among in-movers to a retirement communityl. J. Gerontol. 27(4), 511-23. https://doi.org/10.1093/geronj/27.4.511 (1972).

18. Gilmour, H. Social participation and the health and well-being of Canadian seniors. Health Rep. 23(4), 3-12 (2012).

19. Baeriswyl, M. & Oris, M. Social participation and life satisfaction among older adults: Diversity of practices and social inequality
in Switzerland. Ageing Soc. https://doi.org/10.1017/S0144686X21001057 (2021).

20. Li, C, Jiang, S., Li, N. & Zhang, Q. Influence of social participation on life satisfaction and depression among Chinese elderly:
Social support as a mediator. J. Community Psychol. 46(3), 345-355 (2018).

21. Lee, S. & Choi, H. Impact of older adults’ mobility and social participation on life satisfaction in South Korea. Asian Soc. Work
Policy Rev. 14(1), 4-10 (2020).

22. Li, Y, Xu, L., Min, J., Chi, I. & Xie, B. Social participation and life satisfaction among widowed older adults in China. Available
from: https://rc.library.uta.edu/uta-ir/handle/10106/26481 (2016).

23. Routasalo, P. E., Savikko, N., Tilvis, R. S., Strandberg, T. E. & Pitkal4, K. H. Social contacts and their relationship to loneliness
among aged people: A population-based study. Gerontology 52(3), 181-187 (2006).

24. Kim, H.-].J., Hong, S. & Kim, M. Living arrangement, social connectedness, and life satisfaction among Korean older adults with
physical disabilities: The results from the national survey on persons with disabilities. J. Dev. Phys. Disabil. 27(3), 307-21 (2015).

Scientific Reports |

(2022) 12:20604 | https://doi.org/10.1038/s41598-022-25202-5 nature portfolio


https://www.iipsindia.ac.in/content/lasi-wave-i
https://www.iipsindia.ac.in/content/lasi-wave-i
https://censusindia.gov.in/2011census/population_enumeration.html
https://censusindia.gov.in/2011census/population_enumeration.html
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2015_Report.pdf
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2015_Report.pdf
https://doi.org/10.1007/s11205-014-0772-x
https://doi.org/10.1007/s11205-014-0772-x
https://doi.org/10.1007/s10902-021-00433-x
https://doi.org/10.1093/gerona/glab101
https://doi.org/10.1093/geront/1.1.8
https://doi.org/10.1093/geronj/27.4.511
https://doi.org/10.1017/S0144686X21001057
https://rc.library.uta.edu/uta-ir/handle/10106/26481

www.nature.com/scientificreports/

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44.
45.
46.
47.
48.
49.
50.

51.
52.

53.

54.

55.

56.

57.

58.

59.

60.

Pinquart, M. & Sorensen, S. Influences of socioeconomic status, social network, and competence on subjective well-being in later
life: A meta-analysis. Psychol. Aging 15(2), 187-224 (2000).

Liu, ], Rozelle, S., Xu, Q., Yu, N. & Zhou, T. Social engagement and elderly health in China: Evidence from the China health and
retirement longitudinal survey (CHARLS). Int. J. Environ. Res. Public Health 16, 278 (2019).

Goh, H.-T,, Tan, M.-P,, Mazlan, M., Abdul-Latif, L. & Subramaniam, P. Social participation determines quality of life among
urban-dwelling older adults with stroke in a developing country. J. Geriatr. Phys. Ther. 42(4), E77-E84 (2019).

Bourassa, K. J., Memel, M., Woolverton, C. & Sbarra, D. A. Social participation predicts cognitive functioning in aging adults over
time: Comparisons with physical health, depression, and physical activity. Aging Ment. Health. 21(2), 133-46. https://doi.org/10.
1080/13607863.2015.1081152 (2017).

Feng, Z., Cramm, J. M. & Nieboer, A. P. Social participation is an important health behaviour for health and quality of life among
chronically ill older Chinese people. BMC Geriatrics https://doi.org/10.1186/s12877-020-01713-6 (2020).

Ma, R. et al. Physical multimorbidity and social participation in adult aged 65 years and older from six low- and middle-income
countries. J. Gerontol. Ser. B 76(7), 1452-62. https://doi.org/10.1093/geronb/gbab056 (2021).

Galenkamp, H. & Deeg, D. J. H. Increasing social participation of older people: Are there different barriers for those in poor health?
Introduction to the special section. Eur. J. Ageing 13(2), 87-90 (2016).

Griffith, L. E. et al. Functional disability and social participation restriction associated with chronic conditions in middle-aged
and older adults. J. Epidemiol. Community Health 71(4), 381-389 (2017).

Kooshiar, H., Yahaya, N., Hamid, T. A., Abu Samah, A. & Sedaghat, Jou V. Living arrangement and life satisfaction in older Malay-
sians: The mediating role of social support function. PLoS One. 7(8), e43125 (2012).

Singh, L. & Singh, P. K. Social network and life satisfaction among older adults in rural Uttar Pradesh, India: An application of
structural equation modelling. J. Public Health (Bangkok) 28(5), 491-502. https://doi.org/10.1007/s10389-019-01074-4 (2020).
Ashifa, K. M. Effect of social network on life satisfaction among elderly people: An empirical analysis. J. Posit. Sch. Psychol. 6(4),
11817-11824 (2022).

Kumari, D., Yadav, J., Kamal, V. K. & Verma, R. K. Role of social network on life satisfaction among older persons in Delhi, India:
A structural equation modelling. Ageing Int. 47(2), 134-159 (2022).

International Institute for Population Sciences (IIPS), NPHCE, MoHFW HTHCS of PH (HSPH) and the U of SC (USC). Longi-
tudinal Ageing Study in India (LASI) Wave 1, 2017-18, India Report. Mumbai (2020).

Diener, E., Emmons, R. A, Larsen, R. J. & Griffin, S. The satisfaction with life scale. J. Pers. Assess. 49(1), 71-5. https://doi.org/10.
1207/s15327752jpa4901_13 (1985).

Zhou, Z., Mao, F, Han, Y., Fu, J. & Fang, Y. Social engagement and cognitive impairment in older Chinese adults: The mediating
role of psychological well-being. J. Aging Health 32(7-8), 573-581 (2020).

Sampson, E. L., Bulpitt, C. J. & Fletcher, A. E. Survival of Community-dwelling older people: The effect of cognitive impairment
and social engagement. J. Am. Geriatr. Soc. 57(6), 985-991 (2009).

Hossain, B., Yadav, P. K., Nagargoje, V. P. & Vinod Joseph, K. J. Association between physical limitations and depressive symptoms
among Indian elderly: Marital status as a moderator. BMC Psychiatry 21(1), 573. https://doi.org/10.1186/s12888-021-03587-3
(2021).

Jadhav, A., Sathyanarayana, K. M., Kumar, S. & James, K. S. Living Arrangements of the Elderly in India: Who lives alone and what
are the patterns of familial support?. in Busan, Korea: IUSSP [Internet]. Available from: https://iussp.org/sites/default/files/event_
call_for_papers/301_Jadhavet al_0.pdf (2013).

Bardage, C. et al. Self-rated health among older adults: A cross-national comparison. Eur. J. Ageing 2, 149-158 (2005).

WHO. Multimorbidity: Technical series on safer primary care. Geneva: World Health Organisation (2016).

StataCorp. Stata: Release 14. Statistical Software (2015).

Reboldi, G., Angeli, F. & Verdecchia, P. Multivariable analysis in cerebrovascular research: Practical notes for the clinician. Cer-
ebrovasc. Dis. 35(2), 187-93. https://doi.org/10.1159/000345491 (2013).

Ngoo, Y. T, Tan, E. C. & Tey, N. P. Determinants of life satisfaction in Asia: A quantile regression approach. J. Happiness Stud.
22(2), 907-26. https://doi.org/10.1007/s10902-020-00257-1 (2021).

Chipperfield, J. G. & Havens, B. Gender differences in the relationship between marital status transitions and life satisfaction in
later life. J. Gerontol. Ser. B Psychol. Sci. Soc. Sci. 56(3), P176-P186 (2001).

Janke, M. C., Nimrod, G. & Kleiber, D. A. Reduction in leisure activity and well-being during the transition to widowhood. J.
Women Aging 20(1-2), 83-98. https://doi.org/10.1300/J074v20n01_07 (2008).

Patterson, L. Participation in leisure activities by older adults after a stressful life event: The loss of a spouse. Int. J. Aging Hum.
Dev. 42(2), 123-142 (1996).

Bennett, K. M. Gender and longitudinal changes in physical activities in later live. Age Ageing 27(SUPPL. 3), 24-28 (1998).
Bennett, K. M. Psychological wellbeing in later life: The longitudinal effects of marriage, widowhood and marital status change.
Int. J. Geriatr. Psychiatry 20(3), 280-284 (2005).

Utz, R. L., Carr, D., Nesse, R. & Wortman, C. B. The effect of widowhood on older adults’ social participation: An evaluation of
activity, disengagement, and continuity theories. Gerontologist 42(4), 522-533 (2002).

Lin, Y., Xiao, H., Lan, X., Wen, S. & Bao, S. Living arrangements and life satisfaction: Mediation by social support and meaning in
life. BMC Geriatrics https://doi.org/10.1186/s12877-020-01541-8 (2020).

Shin, S. H. & Sok, S. R. A comparison of the factors influencing life satisfaction between Korean older people living with family
and living alone. Int. Nurs. Rev. 59(2), 252-258. https://doi.org/10.1111/j.1466-7657.2011.00946.x (2012).

Chen, X. & Silverstein, M. Intergenerational social support and the psychological well-being of older parents in China. Res. Aging
22(1), 43-65. https://doi.org/10.1177/0164027500221003 (2000).

Chen, F. & Short, S. E. Household context and subjective well-being among the oldest old in China. J. Fam. Issues 29(10), 1379-403.
https://doi.org/10.1177/0192513X07313602 (2008).

Roh, M. & Weon, S. Living arrangement and life satisfaction of the elderly in South Korea. Soc. Indic. Res. 160(2), 717-34. https://
doi.org/10.1007/s11205-020-02443-3 (2022).

Ng, S. T., Tey, N. & Asadullah, M. What matters for life satisfaction among the oldest-old? Evidence from China. PLoS ONE 10(12),
0171799 (2017).

Kamiya, Y. & Hertog, S. Measuring household and living arrangements of older persons around the world: The United Nations
Database on the Households and Living Arrangements of Older Persons (2020)

Acknowledgements
The authors are thankful to International Institute for Population Sciences, Mumbai for providing the dataset
for undertaking this research.

Scientific Reports |

(2022) 12:20604 | https://doi.org/10.1038/s41598-022-25202-5 nature portfolio


https://doi.org/10.1080/13607863.2015.1081152
https://doi.org/10.1080/13607863.2015.1081152
https://doi.org/10.1186/s12877-020-01713-6
https://doi.org/10.1093/geronb/gbab056
https://doi.org/10.1007/s10389-019-01074-4
https://doi.org/10.1207/s15327752jpa4901_13
https://doi.org/10.1207/s15327752jpa4901_13
https://doi.org/10.1186/s12888-021-03587-3
https://iussp.org/sites/default/files/event_call_for_papers/301_Jadhavet
https://iussp.org/sites/default/files/event_call_for_papers/301_Jadhavet
https://doi.org/10.1159/000345491
https://doi.org/10.1007/s10902-020-00257-1
https://doi.org/10.1300/J074v20n01_07
https://doi.org/10.1186/s12877-020-01541-8
https://doi.org/10.1111/j.1466-7657.2011.00946.x
https://doi.org/10.1177/0164027500221003
https://doi.org/10.1177/0192513X07313602
https://doi.org/10.1007/s11205-020-02443-3
https://doi.org/10.1007/s11205-020-02443-3

www.nature.com/scientificreports/

Author contributions

V.PN. and K.S.J. provided the original idea. T.M. made the statistical analyses. V.PN. drafted the first manuscript.
K.S.J. contributed to the important intellectual content. All authors (V.P.N., K.S.J. and T.M.) contributed to the
final manuscript. All authors read, reviewed and approved the final manuscript.

Funding

No funding was received for the study.

Competing interests
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to T.M.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International

License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2022

Scientific Reports|  (2022) 12:20604 | https://doi.org/10.1038/s41598-022-25202-5 nature portfolio


www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Moderation of marital status and living arrangements in the relationship between social participation and life satisfaction among older Indian adults
	Methods
	Study design and sample. 
	Procedure. 
	Measures. 
	Outcome variable. 
	Main explanatory variables. 
	Social participation. 
	Marital status. 
	Living arrangements. 

	Socio-demographic characteristics. 
	Health and behavioral characteristics. 
	Household characteristics. 

	Statistical analyses. 
	Ethical approval and consent to participate. 

	Results
	Socioeconomic profile of the older adults. 
	Prevalence of higher life satisfaction among older adults. 
	Multivariable regression analyses of life satisfaction among older adults. 

	Discussion
	Policy, practice and research implications. 
	Limitations of the study. 

	Conclusion
	References
	Acknowledgements


