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Abstract

Background: The elderly are less vulnerable to depres-
sive symptoms compared to younger populations. However,
there is a likelihood of a greater risk for late-life depression
among the elderly due to perceptions of low life satisfaction
and poor living arrangements. Despite numerous studies ex-
amining various risk factors for late-life depression, the im-
pact of a poor perception of life satisfaction and living alone
on the health of the elderly remains unclear.

Methods: To investigate this, we examined late-life de-
pressive symptoms among 30,389 Indian adults aged 60 and
above. Using data from the recent round of the Longitudinal
Aging Survey of India, we employed multivariable logistic re-
gression to predict the likelihood of these factors, along with
other associated risk factors.

Discussion: Our findings confirm a significant correlation
between both life satisfaction and living arrangements and
late-life depressive symptoms. These factors have an impact
on the mental health of older adults in later life, leading to
stress, anxiety, trauma, and various co-morbid complica-
tions.

Conclusion: This study thoroughly explores the theoreti-
cal implications and presents empirical results on the preva-
lence of late-life depression among the elderly, despite their
lower risk profile. It highlights the importance of shaping
policies in India to cater to the needs of the elderly, thereby
reducing late-life depressive symptoms and minimizing the
effects of risk factors. Additionally, focusing on coping strate-
gies is essential to enhance social capital, making it crucial
to implement social policies that provide support for the el-
derly and effectively address the mental health challenges
associated with aging.

Introduction

Depressive symptoms, including depression, pose a signifi-
cant public health challenge across the lifespan. These symp-
toms impact individuals’ socioeconomic status and overall
well-being through stress, anxiety, trauma, and various mental
health complications, irrespective of age [1]. Depression has
a wide range of consequences, spanning socio-psychological
to physical health issues [2]. It increases the likelihood of co-
morbidities, including the risk of death and disability, especially
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at advanced ages [3]. Depression can also lead to difficulties in
decision-making and memory problems among older adults, as
well as addictive behaviors such as alcohol and drug misuse,
and abusive behaviors [4]. Additionally, depressive symptoms
encompass complex mental health issues, contributing to mood
swings, feelings of hopelessness, and even suicidal thoughts.
Depression’s impact on cognitive abilities and emotional stress
is significant [5,6]. Furthermore, it escalates the risk of self-
harm and other mental health complications [7].
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Despite the numerous risk factors, depression is generally
less prevalent among the elderly compared to other at-risk age
groups [2]. However, late-life depression remains a considerable
public health concern due to its increased likelihood in conjunc-
tion with risk factors commonly experienced by older adults
[8]. These factors encompass life satisfaction, social isolation,
and inadequate living arrangements. Depressive symptoms are
more frequent among older adults grappling with challenges
such as poor living conditions and low levels of life satisfaction
[9,10]. Additionally, other common risk factors for depressive
symptoms include lack of social support, cognitive decline, neu-
robiological changes, and traumatic events [11,12,6,13].

Therefore given the multifaceted risks linked to depressive
symptoms, this study aims to explore late-life depressive symp-
toms and their correlation with living arrangements and life sat-
isfaction among Indian adults aged 60 and above. The paper first
delves into the concept of Late-Life Depression (LLD), followed
by theoretical connections between late-life depression, Living
Arrangements (LA), and Life Satisfaction (LS). Subsequently, the
study examines risk factors for depressive symptoms, including
life satisfaction and living arrangements, culminating in discus-
sions and conclusions.

Late life depression

Late-Life Depression (LLD), as measured through depressive
symptoms among individuals aged 60 and above in this study,
is the outcome of various etiological, medical, and psychosocial
challenges faced in later years [14]. It arises due to a multitude
of factors, spanning physical, socioeconomic, and psychological
issues encountered by the elderly during their advanced age.
Economic influences like unemployment, poverty, and resource
scarcity, alongside social factors such as isolation, loneliness,
and subpar living conditions, contribute to this condition. Psy-
chological hurdles like anxiety, stress, and trauma, in addition to
medical complications and other comorbidities, also enhance
the likelihood of late-life depressive symptoms in older age [15].

Physical and living conditions can exacerbate the severity
of depressive symptoms due to the stress and trauma result-
ing from bodily pain and functional limitations experienced by
older adults [13]. Similarly, age-related risk factors, such as pain,
fibromyalgia, fatigue, and late-life syndromes, contribute to a
higher prevalence of depressive symptoms [16]. One key etio-
logical factor for late-life depression is the presence of comor-
bidities, which significantly impact mental health. Research has
shown that individuals at risk of coronary heart diseases exhibit
higher levels of depressive symptoms, while those with cancer
also face an increased risk [17,18]. Similarly, various chronic dis-
eases elevate the likelihood of depression [19]. Health compli-
cations like high blood pressure and obesity further raise the
risk of depression among older adults [3].

Earlier studies have revealed a notable connection between
depressive symptoms and the incidence of comorbidities such
as diabetes and cardiovascular diseases among the elderly [20].
This relationship is likely due to the additional stress imposed
by these chronic conditions [21]. Depression is also prevalent
among the elderly who experience poor physical health, an un-
healthy lifestyle, social isolation, strained family relationships,
functional limitations, and the presence of non-communicable
diseases [22,23]. Similarly, a lack of social attention and emo-
tional distress associated with aging increases the risk of height-
ened depression levels among the elderly.

Late life depression and life satisfaction

Life satisfaction is integral to well-being, especially in upper
ages. It entails a subjective assessment of cognitive well-being
that encompasses an individual’s living and health conditions
[24]. Evaluating life satisfaction is crucial for discerning the
health and socio-economic circumstances of individuals in their
later years. Moreover, it plays a key role in assessing the effec-
tiveness of healthcare policies tailored for the elderly [9]. Life
satisfaction’s examination is also essential for understanding
the healthy aging of older adults and its implications for disease
burdens and healthcare costs [25].

Research indicates that low life satisfaction heightens vul-
nerability to major depressive disorder, driven by genetic in-
fluences related to age [26]. It is considered a pivotal factor in
reducing the risk of mental health complications due to its posi-
tive impact [27,28]. A study involving university students dem-
onstrated that improved life satisfaction can be instrumental in
preventing higher levels of depression [25]. Given that poor life
satisfaction leads to increased stress and trauma, which in turn
foster negative emotions, it is a critical element in managing
depressive symptoms [29].

Life satisfaction holds significant importance for happiness
and subjective well-being [24]. It exhibits a strong connection
with concurrent depressive symptoms among older adults
[30]. A comparative study involving Australian and Nepalese
participants discovered an inverse relationship between life
satisfaction and depressive symptoms [31]. Moreover, multiple
studies highlight the role of well-being in mitigating depressive
symptoms, given its influence on social support and sense of
belonging in later years [32]. Poor life satisfaction can poten-
tially exacerbate depressive disorders, significantly impacting
well-being in later life stages [33]. This impact could be further
compounded by inadequate social support and living arrange-
ments. Additionally, life satisfaction is strongly associated with
self-reported health, social support, and health behaviors [34].

Late life depression and living arrangements

A safe and secure living environment is paramount to suc-
cessful aging [35]. Older adults with favorable living arrange-
ments are less likely to encounter challenges related to mental
and physical health [36]. Factors such as living alone and so-
cial isolation jeopardize their well-being and amplify the risk of
traumatic events leading to depressive symptoms [37]. Given
the higher likelihood of depression among adults with poor
living arrangements and quality of life, it’s plausible that older
adults face an increased risk of inadequate living arrangements
due to elevated levels of depressive symptoms [38].

Prior research strongly suggests a connection between de-
pressive symptoms and living arrangements, as living alone can
foster fear and a sense of social longingness among older adults
[39,10]. This further heightens their anxiety and concerns about
healthcare and overall well-being. Older adults living alone are
more susceptible to depressive symptoms [40]. However, a
study conducted among Malaysian older adults revealed that
living arrangements aren’t the sole risk factor for older adults’
mental health; their social networks also play a significant role
[41]. Similarly, a study involving Thai older adults found that
skipped generational households are more likely to exhibit
higher levels of depressive symptoms [42].

Depressive symptoms can stem from poor functional health
and living arrangements. Research demonstrates that older in-
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dividuals living alone and experiencing social isolation are more
prone to depressive symptoms [43,44]. Another study focusing
on older adults in sub-saharan Africa revealed that elderly in-
dividuals in single-generation households are at a greater like-
lihood of having elevated depressive symptoms when at least
one family member is present [45]. Meanwhile, a cross-sec-
tional study among Chinese older adults found that those living
alone or with both a child and spouse face an increased risk of
depressive symptoms [46]. Moreover, living arrangements sig-
nificantly impact the mental health of older adults due to their
role in social well-being [47]. An immigrant-focused study indi-
cated that social integration is crucial in mitigating the impact
of depression on elderly health, contributing to well-being and
happiness across older adults [38]. A comparative study involv-
ing Chinese and English older adults underscored the robust-
ness of the association between depressive symptoms and liv-
ing arrangements [48].

Materials and methods
Study sample

The analysis encompassed a total sample of 30,389 older
adults aged 60 and above. The data were derived from the Lon-
gitudinal Aging Survey of India (LASI), a comprehensive survey
focusing on older adults aged 45 years and above. Our focus
was specifically on the older adults aged 60 and above, as late-
life depression is typically more prevalent within this age group.
Further details regarding the sampling methodology and survey
procedures can be found in the final report of the LASI survey
[49].

Measures

Late life depression: The study’s outcome variable was an
asymptotic-based measure calculated using the CES-D scale
(Center for Epidemiologic Studies-Depression), which assessed
depressive symptoms among individuals aged 60 and above.
The LASI CES-D scale consists of ten items, encompassing seven
negative and three positive symptoms. A comprehensive break-
down of the scale’s calculation can be found in the supplemen-
tary file. The resulting score was then transformed into a binary
variable, with scores of 4 and above indicative of elderly indi-
viduals experiencing late-life depression.

Independent variables

Life satisfaction: Life satisfaction is greatly influenced by
an individual’s capacity to make life choices, especially as they
grow older. The elderly encounter a range of socioeconomic
and emotional shifts during their later years. The primary in-
dependent variables in our study were life satisfaction and
living arrangements. Life satisfaction serves as a crucial gauge
of individuals” well-being, particularly for the elderly. As older
individuals tend to rely more on psychosocial perceptions, as-
sessing life satisfaction becomes pivotal for understanding their
well-being and social connectedness. It hinges on the ability to
make choices, especially in advanced age, and maintains a close
relationship with depressive symptoms. To measure life satis-
faction, we utilized the LASI survey questionnaire. Additional
details regarding the construction of the life satisfaction vari-
able can be found in the supplementary file in this study.

Living arrangements: They are essential for social well-being
and serve as important determinants of life satisfaction. Addi-
tionally, they share a close association with depressive symp-
toms among older adults, particularly due to the challenges of

living alone or lacking family support. LASI collected data on
living arrangements, which were subsequently classified into
three groups: living alone, living with a spouse, and living with
others. These categories were included in this study.

Other covariates

The independent variables encompassed a range of so-
ciodemographic and health-related factors, including self-rated
health, morbidity, physical attributes, life stratification, impair-
ments, and living arrangements. Additionally, we incorporated
economic and work-related factors, such as income and work
status, to better comprehend the influence of depressive symp-
toms. Further information about the independent variables can
be accessed in supplementary file.

Statistical analysis

The primary analyses studied the predictors of depression
along with life satisfaction and living arrangements. Difference
in demographic variables with prevalence of depressive symp-
toms was computed using the Chi square test to compare the
significance between group results. Whereas multivariable lo-
gistic model below was used to assess the set of independent
variables along with LS and LA to predict the depressive symp-
toms.

The logit model used for the study has been defined in equa-
tion below:

Logit p = log =logQ=Dby+biLA;+ byxLS,+ - ...+ bpxy

1-p

Where, where F is the probability of older adults having any
depressive symptoms, coefficient ‘b’ is the factor by which the
odds changes with unit increase in variables. If “b” is positive,
odds ratio will increase, as this factor will be greater than 1 and
the variable will have positive impact given the reported p val-
ues. Contrary to that if ‘b’ is negative, odd ratio will predict the
negative impact of independent variable on depressive symp-
toms. LA and LS are living arrangements and life satisfaction re-
spectively, where as X}, denotes the k number of independent
variables in the study. Finally, Odds Ratio (OR) were reported
along with Confidence Intervals (Cl) in the final tables.

Results

Table 1 presents the prevalence of any depressive symptoms
among older adults aged 60 and above. Of the total number of
respondents (32.6%) women are having any depressive symp-
toms as compared to (27.2%) men. Whereas nearly 31.4% re-
spondents of rural areas are having depressive symptoms as
compared 27.4% of urban areas. 46.0% living alone are hav-
ing depression as compared to 26.2% living with family. 31.6%
lived without others were found to be having any depressive
symptoms among the older adults aged 60 and above. Similarly,
43.6% respondents reporting poor health are having depres-
sive symptoms whereas those with any impairments are having
nearly 44.6% of depressive symptoms. Sociodemographic vari-
ables revealed that that majority of the respondents belong-
ing to poor socio-economic groups are likely to have a greater
prevalence of depressive symptoms. We also found that low
life satisfaction is associated with depressive symptoms (44.9%;
p<0.05) whereas medium and high were 32.9% and 18.9% re-
spectively at (p<0.05). Similarly, the other covariates such as
ADL, IADL and other sociodemographic variables were all asso-
ciated with depressive symptoms respectively (p<0.05).
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Table 1: Prevalence of any depressive symptoms among older adults in India.

Percentage ‘ Number ‘ Percentage Number
Background variables
Sex Residence
Male® 27.5 14,558 Rural® 31.4 20,059
Female 32.6 15,831 Urban 27.4 10,330
Age groups Education
Agel 28.8 18,532 Illiterate® 34.1 16,254
Age2 31.3 8,761 0-4 Years 29.1 3,668
Age3 33.7 2,613 5-9 Years 25.9 5,836
Age 4 40.5 483 10+ Years 20.9 4,631
Social group Religion
ST® 34.9 4,968 Hindu 30.5 22,279
SC 27.5 4,994 Muslim 31.3 3,585
Gen 30 11,493 Christian 30 3,030
Others 28.1 8,934 Other 21.3 1,495
Marital status Work Status
Married® 27.3 19,370 Never worked 30.5 8,484
Widowed 34.8 10,236 Currently not working 324 12,792
Others 36.7 783 Currently working 27 9,113
Region Income
North India® 27.5 5,658 Poorest © 34.2 6,229
Central India 30.6 4,026 Poorer 28.9 6,251
East India 331 5,190 Rich 29.5 6,212
North East. 18 2,825 Richer 28 5,979
West India 334 3,991 Richest 30.1 5,718
South India 27.3 8,699
Risk factors
Self-related health Any impairment
Poor 43.6 7,007 No 28.7 27,790
Good 25.9 23,365 Yes 44.6 2,599
Living arrangements Life statisfication
Living Alone 46 1,568 Low 44.2 9,270
Living With Family 26.2 13,217 Medium 329 7,222
Living with Others 31.6 15,604 High 18.9 13,823
Instrumental Activities of Daily Living Activities of Daily Living (ADL)
No 23.9 17,152 No 26.2 24,172
11ADL 29.9 3,357 1 ADL 35 2,650
2+|ADL 39.4 9,836 2+ ADL 50.2 3,562

Note: ® denotes is reference category.

Table 2 shows the results of the logistic regression analysis
between depressive symptoms and its associated risk factors
including life satisfaction and living arrangements. The result
from logistic regression shows that living alone has a higher risk
of depressive symptoms than living with family (OR 1.08, 95%
Cl 1.65-1.66). Whereas living with others also has a higher risk
(OR 1.08, 95% Cl 1.08-1.09). Similarly looking at life satisfaction,
odds ratio is significant and very high for low level of satisfac-
tion with any depressive symptoms (OR 2.90, 95% Cl 2.89-2.91),

whereas for medium it is also higher and significant with (OR
1.96, 95% Cl 1.96-1.97). Similarly, some other risk factors such
as activities of daily living, any impairment and poor self-related
health were also found to be significant positively associated
with likelihood of having any depression as shown in table 2.
Whereas some socio-demographic variables such as sex, resi-
dence and marital status were also found to be significant and
positively associated with risk of having any depression.
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Table 2: Predictors of any depressive symptoms among older adults in India.
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Odds ratio Confidence intervals Odds ratio Confidence intervals

Background variables
Sex Residence

Male® Lower Limit Upper Limit Rural® Lower limit Upper limit

Female 1.01%** 1.007 1.009 Urban 1.01%** 1.014 1.016
Age groups Education

Agel Illiterate®

Age2 0.93*** 0.928 0.930 0-4 Years 0.84%*** 0.843 0.846

Age3 0.85%** 0.848 0.851 5-9 Years 0.85%** 0.850 0.852

Age 4 1.04%** 1.034 1.041 10+ Years 0.78*** 0.780 0.782
Social group Religion

ST® Hindu

e 0.77*** 0.771 0.774 Muslim 1.01%** 1.009 1.012

Gen 0.86%** 0.860 0.862 Christian 0.85%** 0.852 0.857

Others 0.90%** 0.899 0.901 Other 0.61%** 0.609 0.612
Marital status Work status

Married® Never worked

Widowed 1.07%** 1.069 1.072 Currently not working 1.08*** 1.081 1.083

Others 1.08%** 1.080 1.086 Currently working 1.03*** 1.030 1.032
Income

Poorest ®

Poorer 0.84%** 0.842 0.844

Rich 0.92%** 0.920 0.923

Richer 0.87*** 0.873 0.876

Richest 1.01%** 1.000 1.003
Risk factors
Self-related health Any impairment

Good® No®

Poor 1.50%** 1.510 1.513 Yes 1.42%** 1.417 1.421
Living arrangements Life satisfaction

Living with family® High®

Living with Others 1.01%** 1.081 1.084 Medium 1.97%** 1.969 1.973

Living Alone 1.65%** 1.655 1.662 Low 2.90%** 2.901 2.907
Instrumental Activities of Daily Living (IADL) Activities of Daily Living (ADL)

No® No®

1IADL 1.19%** 1.184 1.188 1 ADL 1.27%** 1.266 1.270

2+IADL 1.32%%%* 1.323 1.326 2+ADL 1.93%** 1.929 1.934

Note: ® denotes is reference category of independent variables respectively

Not having any depression is the reference category; 95%
confidence interval in parentheses; significance level: ***sig-
nificant at 1%, **significant at 5%, *significant at 10%; © is ref-
erence category of independent variables.

Discussion

The elderly are particularly susceptible to morbidities and
mortality, and this vulnerability is heightened by the increased
likelihood of depression in later life stages. They face an el-
evated risk of encountering physical, mental, and other mor-

bidity-related challenges, while simultaneously contending
with reduced quality of life and life satisfaction. Mental health
stands out as a particularly pronounced challenge they face as
they age. Social isolation is a key contributing factor to mental
health struggles in older age, stemming from inadequate liv-
ing arrangements and low levels of life satisfaction. Therefore,
the objective of this study was to investigate the relationship
between depressive symptoms, life satisfaction, and living ar-
rangements among older Indian adults aged 60 and above.

Our findings vividly highlighted the increased risk associated
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with depressive symptoms stemming from living alone and ex-
periencing low life satisfaction. The results revealed that indi-
viduals living alone or with others have a higher likelihood of ex-
periencing depressive symptoms compared to those living with
their families. These results are in line with prior research find-
ings [50,47]. Living without any family support is likely to make
people feel lonely, especially at older age and hence increase
the risk of depressive symptoms [51]. Similar other studies have
also suggested that living arrangements likely enhance the de-
pressive symptoms given the lack of social support and family
help in difficult times [43,52]. Social bonds can also serve as cru-
cial factors in alleviating stress, particularly considering the ris-
ing engagement in social activities and increased involvement
in work and sources of happiness [32]. Hence, it's plausible that
living arrangements play a pivotal role in reducing depressive
symptoms, as they promote greater participation and foster a
sense of belonging among individuals in their later years.

The current study also confirmed the influence of life satis-
faction on depressive symptoms, with the findings indicating a
higher likelihood of experiencing depressive symptoms among
older adults with low levels of life satisfaction. These results are
consistent with previous research, which has shown a strong
correlation between life satisfaction and elevated levels of hap-
piness [33,25]. Earlier studies have found that life satisfaction is
significantly associated with depressive symptoms along with
other risk factors [53]. Although some studies have found mod-
erate impact of life satisfaction [54], whereas another study
found that the estimates are over estimated when it comes to
impact of life satisfaction on depressive symptoms [55]. There
is clear evidence from research that depressive symptoms in-
crease with age and low level of life satisfaction [56,57]. The
relation is also found to be other way since depressive symp-
toms reduce life satisfaction and quality of life among the older
adults [58,59].

We also examined the other risk factors such poor health
and having any impairment. The results clearly indicated the
greater risk of poor health or any impairment with depressive
symptoms as found with other studies [23,60]. Furthermore,
our results also highlight the socio-economic and demographic
risk factors associated with depressive symptoms among older
individuals. These findings align with earlier studies and exhibit
a degree of significance. Consequently, the impact of poor life
satisfaction and living arrangements significantly affects late-life
depression. This consideration holds particular importance for
India, given the increasing implications of an aging population
in the country. Subsequent studies could potentially delve into
the burden and risk factors, broadening their focus to include
multiple facets of this issue.

Depressive symptoms are likely exacerbated by low life satis-
faction and inadequate living arrangements for the elderly. Con-
sequently, Late-Life Depression (LLD) is expected to be notably
prevalent among those with a greater likelihood of being alone
and having low levels of life satisfaction. Thus, it becomes im-
perative to formulate policies geared towards improving both
health and social outcomes. These policies should encompass
heightened investments in social integration, alongside the pro-
motion of psychosocial well-being. Interventions must target
social integration and the augmentation of social capital to miti-
gate the impact of depression on the elderly and their overall
health and well-being.

Furthermore, targeted policies should address living arrange-
ments and community interventions, particularly focusing on

the vulnerable individuals, including those who are financially
disadvantaged or live alone. The policies implemented in India
should consider the needs of the elderly to effectively curtail
the incidence of late-life depressive symptoms and minimize
the influence of risk factors. Lastly, recognizing the importance
of coping strategies in boosting social capital, it is pivotal to en-
hance social policies that prioritize the support of the elderly.
These strategies will play a pivotal role in addressing the mental
health challenges associated with aging.
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