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Abstract

Background and Objectives: Physical capability, social support, loneliness, depression, and anxiety predict life satisfaction in older adults.
Currently, no systematic review and meta-analysis have been conducted to investigate the strength of these associations globally. Therefore,
this study quantified the strength of these associations.

Research Design and Methods: A systematic literature search was conducted using MEDLINE, EMBASE, APA PsycINFO, Web of Science, and
Scopus. We included observational studies assessing the association between physical capability, social support, loneliness, depression, and
anxiety with life satisfaction in adults aged 65+.

Results: In total, 10,552 articles were identified, of which 78 studies in 164,478 participants were included in the systematic review and 57 were
included in the meta-analysis. Greater life satisfaction was significantly associated with greater physical capabilities (odds ratio [OR] = 2.64; 95%
confidence interval [Cl]: 2.01-3.45; p < .001, k= 35, n = 33,732), higher social support (OR = 3.27; 95% Cl: 2.59-4.13, k = 20 studies, n = 13,228),
reduced loneliness (OR = 3.30; 95% ClI: 2.563-4.30, k= 11, n = 33,638), depression (OR = 4.76; 95% Cl: 3.10-7.32, k = 24, n = 64,097), and anx-
iety (OR =5.10; 95% Cl: 2.21-11.78, k=5, n = 43,368). The strength of associations did not vary between Western and Eastern countries, year
of publication, or quality. Gender was a moderator: Loneliness was more strongly associated with life satisfaction in females. Age was also a
moderator; the association between social support and life satisfaction weakened with increasing age.

Discussion and Implications: Improving the physical capabilities of older individuals, fostering social support, and alleviating feelings of lone-
liness, depression, and anxiety may help build life satisfaction in older individuals, which policy-makers and healthcare professionals should
prioritize when implementing strategies.
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Background as they grow older (Office for Budget Responsibility, 2016).
Globally, the proportion of individuals aged 65 or above is Additionally, Jacobson et al. (2021) revealed that financial

projected to rise from 10% in 2022 to 16% in 2050 (United constraints resulting from rising healthcare costs lead to a
Nations Department of Economic and Social Affairs, 2022). higher likelihood of older Americans abstaining from seeking

Healthcare expenses increase substantially during the later medical care. . _

stages of life. An analysis conducted across Organization for Due to these projected agm.g—re!ated pressures on health
Economic Cooperation and Development (OECD Better Life ~ SYStmS, Fhere has been a growing Interest in promoting and
Index) countries and Brazil, Russia, India, China, and South maintaining aging well. Life sa.t1sfact.10n.(LS) could be a use-
Africa (BRIICS) countries projects that in 2060, 60% of ful concept to focus on thn 1nvest1§at1.ng hO,W we can bet-
healthcare expenses will be allocated to individuals aged 65 ~ t€f Support older adults to “age well.” Life satisfaction is the

and above (de la Maisonneuve & Martins, 2014). Expenses cognitive-judgment component  of sgbjective well-being
associated with providing care for older individuals escalate (Diener etal., 1985). Hall (2014) defined it as “an endorsement
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of, or positive attitude toward one’s life overall” (p. 3599).
Low life satisfaction was associated with a higher risk of sui-
cide and a desire to alter one’s circumstances (Diener, 2012).
Additionally, life satisfaction in older people is related to
physical and mental health (Choudhary, 2015) and quality of
life (Vinsalia & Handajani, 2021). Finally, although there are
differences between individuals, previous studies have found
people’s life satisfaction declines as they grow older (Baird et
al., 2010; Park et al., 2019).

Studies have identified many factors that contribute to older
people’s life satisfaction. Better physical and mental health are
associated with higher life satisfaction (Choudhary, 2015).
For example, a study by Puvill et al. (2019) in Europe showed
that limitations in the activities of daily living (ADLs), instru-
mental activities of daily living, mental health, depression,
and social resources were associated with older adults’ life
satisfaction. Similarly, a study on Korean older adults (Shin
& Sok, 2012) revealed that perceived health conditions, self-
esteem, and depression, as well as demographic data like age
and monthly allowance, were determinants of life satisfaction
of older persons. In Europe, Fagerstrom et al. (2007) empha-
sized that lacking social contact and sensing health issues are
a hindrance, and having poor self-esteem could lead to lower
life satisfaction. Furthermore, in Vietnam, a study showed that
factors contributing to life satisfaction were health, income,
and social relationships of older people (Trinh et al., 2022).

Of the wide range of factors that have been associated with
life satisfaction in older people, some have been identified as
consistent determinants. These include the physical health
indicator of physical capability (Elmstahl et al., 2020; Puvill
et al., 2019; Pynnonen et al., 2021). They also include social
support (Fagerstrom et al., 2007; Park & Sok, 2020; Tian
& Wang, 2021), loneliness (Fukuzawa & Sugawara, 2022;
Rochelle, 2022), and the mental health variables of depres-
sion and anxiety (Dong et al., 2020; Hannaford et al., 2018;
Park & Sok, 2020). Physical capability can be defined as the
ability to carry out the physical chores of daily living (Cooper
et al., 2011), for example, dressing, eating, toileting, groom-
ing, and mobility. Social support is the actual or perceived
availability of social resources that may be used to provide
comfort or help (Lepore, 2012). It is also a particularly rel-
evant concept for older adults, due to concerns that social
support reduces over the lifespan, potentially resulting in
loneliness. Loneliness is defined as feelings of isolation and
longing for companionship that follows a sense that one’s
social requirements are not being supplied by the amount or
quality of one’s social contacts (Hawkley & Cacioppo, 2010;
Pinquart & Sorensen, 2001). Depression can be understood
as a multifactorial disorder characterized by distinct behav-
ioral or motor symptoms that render the individual less likely
to receive reinforcement from their environment, which leads
to challenges with daily functioning (Bernard, 2018). It can
involve feelings of sadness, hopelessness, and worthlessness,
coupled with a lack of interest or pleasure. Anxiety is often
measured alongside depression and captures an adaptive reac-
tion to a threat, which can become maladaptive under certain
situations (House & Stark, 2002), for example, experiencing
immense tension and worry, which interferes with daily life.

Studies examining the association of physical capability,
social support, loneliness, depression, and anxiety, with life
satisfaction in older people have been widely conducted in
several countries, for example, China (Jin et al., 2018; Qin et
al., 2020; Tian & Wang, 2021), Vietnam (Trinh et al., 2022),
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Turkey (Tumer et al., 2022), England (Smith et al., 2004),
Finland (Pynnoénen et al., 2021), Iran (Pahlevan Sharif et al.,
2021), Sweden (Dong et al., 2020; Elmstahl et al., 2020),
Scotland (Hannaford et al., 2018), The Netherlands (Puvill et
al., 2016), Poland and Germany (Bidzan-Bluma et al., 2020),
and Korea (Park et al., 2012; Park & Sok, 2020).

However, despite this relatively extensive research, system-
atic reviews on the association between life satisfaction in
older people and its factors are lacking. One previous system-
atic review of older people’s life satisfaction was conducted
by Khodabakhsh (2021). This found that 19 main factors
were associated with older adults’ life satisfaction including
depression, physical capability, and social support. However,
this review only included studies from Asia, so the generaliz-
ability of these findings to other continents is unclear. They
also did not conduct meta-analyses, so the strength of the
associations was not examined. This is important: Although
a range of variables appears to be associated with life satis-
faction, it is unclear which variables are most closely asso-
ciated with this outcome variable and which interventions
to enhance aging well should be prioritized. A meta-analytic
review of key factors could help to identify priority areas.

There is also a need for systematic assessment of the role
of potential influencing variables on the associations between
these variables and life satisfaction, such as country of origin
(Western vs Eastern countries). This is important, as Western
countries are predominantly individualistic in their culture
and Eastern countries are predominantly collectivist, which
has been observed to influence aging-related well-being. For
example, in their systematic review and meta-analysis of the
association between subjective age and the combined mea-
sures of cognition, subjective well-being, and depression,
Debreczeni and Bailey (2021) conducted subgroup analysis
and found that the overall effect of the association was stron-
ger in collectivist cultures than individualist cultures. Cultural
variations between Eastern and Western nations can also
lead to differing findings on older people’s life satisfaction
(OECD Better Life Index, 2020; Ortiz-Ospina & Roser, 2024;
Somaraju et al., 2021) and may potentially have an effect on
its association with related factors. Additionally, the quality
and effectiveness of its social policy and healthcare systems
may play an important role in the overall level of satisfac-
tion among older people in each country (Barrington-Leigh,
2021; Livani & Graham, 2019). Therefore, there is a need
to examine this moderator. Furthermore, it is also important
to investigate the role of publication year, age, gender, and
quality of the studies in meta-analyses to understand poten-
tial heterogeneity in outcomes (Daoud et al., 2018; Hallford
etal.,2016; S4 et al., 2019; Wiktorowicz et al., 2022; Zamani
etal., 2019).

To address these gaps, we conducted the first systematic
review and meta-analysis examining the strength of associ-
ations of physical capability, social support (perceived social
support and loneliness), and mental health (depression and
anxiety), with life satisfaction from studies conducted across
the globe. We also compared findings between Eastern and
Western countries, to understand if associations were interna-
tionally generalizable or varied between cultures.

Method

We reported our findings in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
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Figure 1. Study selection flow diagram (PRISMA 2020) showing records identified and screened for eligible studies. PRISMA = Preferred Reporting

Items for Systematic Reviews and Meta-Analysis.

(PRISMA) guidelines (Liberati et al., 2009; Page et al., 2021),
see Figure 1 for PRISMA flow diagram and Supplementary
Table 1 for PRISMA checklist. This study was registered on
PROSPERO with registration number CRD42022337584.

Search Strategy and Study Eligibility

Figure 1 shows the flow diagram for the study selection pro-
cess. Electronic literature searches were performed in five
scientific databases: MEDLINE, EMBASE, APA PsycINFO,

Web of Science, and Scopus from inception to July 2, 2022,
updated to April 01, 2024. The searches included combina-
tions of subject-heading terms and text words: “depression,”
“anxiety,” “physical capability,” “social support,” “lone-
liness,” “life satisfaction,” and “older adult.” This search
strategy was agreed upon with the information specialist
team at Leeds Institute of Health Sciences at the University
of Leeds, UK. The detailed search strategies are presented in
Supplementary Table 2.

» o«
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Inclusion and Exclusion Criteria

The studies were included if they met the inclusion criteria:
Quantitative studies (observational cohort/cross-sectional
studies), published in the English language, peer-reviewed,
including older adults aged 65 years and above, provided
association data between physical capability, social support,
loneliness, depression, anxiety, and life satisfaction; for fur-
ther information, see Supplementary B. The decision to limit
this review to English language studies was due to the fact
that resources available for translation and linguistic compe-
tence were limited, making it impossible to evaluate research
in languages other than English. Furthermore, concentrating
on English-language publications helped to verify that data
extraction and interpretation were consistent throughout the
studies examined. The category of physical capability included
ADL, frailty, and physical capability/function. Social support
in this present study focused on perceived overall social sup-
port. We excluded studies that investigated general health,
senses, and chronic disease that had no relation to physical
capability. Frailty was included where it was conceptualized
as being related to daily activities, but excluded where it was
measured according to body weight. We excluded studies
where social support was measured only in relation to one
group of people (e.g., family OR friends) or where it was
measured only according to the number of people listed in
a participant’s social network. We excluded studies that only
included participants within a particular range of the life sat-
isfaction outcome measure, for example, samples with low
life satisfaction.

Initially, 10,552 records were identified from the databases
(Figure 1). After removing duplicates (1 = 4,646) and non-
English papers (7 = 341), there were 5,565 papers. This study
used a three-stage selection process to include papers in the
review. After conducting manual screening on 20% of the arti-
cles using our inclusion criteria (7 = 1,113), Rayyan was used
for automatic screening, see Valizadeh et al. (2022) for more
details, and articles that were automatically rated as one and
a half stars or less were excluded (7 = 2,335). In the second
round, 10% of titles/abstracts (7 = 324) were independently
double screened by both S. Sulandari and A. Miller to ensure
consistency. Inter-rater agreement with K statistic (kK = 0.80)
was applied and any disagreement was resolved by consen-
sus. Screening of the remaining titles/abstracts was carried out
by S. Sulandari. Manual title and abstract screening led to a
further 2,788 articles being excluded. In the third round, 442
full-text articles were retrieved and assessed for eligibility. Ten
percent of the eligible full-text articles were independently
double screened by S. Sulandari and A. Miller, the Kappa
value was 1.00 (100% agreement). S. Sulandari continued
the full-text screening. Of 442 full-text articles screened, 364
were excluded and 78 observational studies of 164,478 older
adults were included in the systematic review (the citation for
each study is provided in Supplementary C.1).

Data Extraction and Quality Assessment

A data extraction form was devised in Excel and piloted in
five randomly selected studies. Data extraction covered infor-
mation relating to: author and year of publication, country,
setting, outcome measure, relevant exposure measure (men-
tal health/physical capability/social support), study design,
sample age, mean age, sample size, gender/sex, summary
of the availability of the relevant exposures, relevant key
finding(s), summary of the quality assessment category (see
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Supplementary Tables 3 and 4). All data extractions were
undertaken by two reviewers (S. Sulandari and A. Miller).
The second reviewer (A. Miller) independently extracted 20%
of the data from papers and this was then cross-checked by
S. Sulandari to ensure consistency. Any divergence of opin-
ions was ultimately resolved through the attainment of a
consensus.

Articles were assessed for quality using the National
Institutes of Health quality assessment tool for observational
cohorts and cross-sectional studies. This tool consists of 14
items and examines the research question, study population,
groups recruited from the same population and uniform eli-
gibility criteria, sample size justification, exposure assessed
prior to outcome measurement, sufficient timeframe to see
an effect, different levels of the exposure of interest, expo-
sure measures and assessment, repeated exposure assessment,
outcome measures, blinding of outcome assessors, follow-up
rate, and statistical analyses. The response for each item was
categorized into: “Yes,” “No,” “NA” (not applicable), and
“NR” (not reported). In the final rating, studies were cate-
gorized as “good,” “fair,” or “poor.” This overall rating of the
study’s quality was based on the evaluation of each individual
feature of the study design.

Data Analysis

The outcome variable of interest was life satisfaction, with the
association with physical capability, social support, loneliness,
depression, and anxiety expressed as an odds ratio (OR). In
this study, we compared the likelihood of an event occurring
between different groups or conditions, for example, whether
people with better physical capabilities were significantly
more satisfied compared with those who had poorer physical
capability. The following variables were reported as binary
variables: physical capability (poorer physical capability vs
better physical capability), social support (less social support
vs better social support), loneliness (lonely vs less lonely),
depression (depressed vs. less depressed), anxiety (anxious vs.
less anxious), and life satisfaction (less satisfied vs satisfied).
These variables were then assessed as ORs, as ORs are pre-
ferred when quantifying the relationship between two binary
outcomes (Bland & Altman, 2000; Norton et al., 2018). This
approach has been used in previous robust meta-analyses
assessing the association between two variables (Hodkinson
et al., 2022; Vila, 2021). When the raw metadata were not
available, descriptive and test statistics indicating the asso-
ciation of the variable of interest were extracted instead and
transformed into the OR with the corresponding standard
error. When studies included more than one indicator for the
examined variable, effect sizes were averaged avoiding double
counting on the control (Donker et al., 2014; Holzberger et al.,
2020; Malti & Krettenauer, 2013) using the Comprehensive
Meta-Analysis software (Borenstein et al., 2022), resulting in
a combined measure of effect sizes. But, for studies that had
more than one sample group such as female and male groups,
then both data sets were included in the analysis separately.
Comprehensive Meta-Analysis Software was used to per-
form the meta-analysis. Due to the variability in study design,
target population, and variable measurements employed,
a sensitivity analysis was conducted to assess the impact of
removing individual studies on the overall pooled result in
the pooled analysis. This methodology enables the identifica-
tion of specific elements within an individual study that could
potentially introduce bias to the overall aggregated outcome.
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Additionally, a cumulative analysis was also applied to assess
the impact of including each study individually on the over-
all pooled result. A DerSimonian and Laird random-effects
model was applied in this meta-analysis due to high levels of
heterogeneity (DerSimonian & Laird, 1986). The assessment
of the heterogeneity of effect sizes was conducted utilizing the
O statistic and the I* statistic. I* was interpreted as 0%—-29 %,
30%-59%, 60%—-89%, and >89 %, indicating low, moderate,
substantial, and high heterogeneity, respectively (Higgins &
Thompson, 2002). Additionally, prediction intervals were
also calculated in meta-analyses involving more than 10 stud-
ies to express the amount of heterogeneity (Riley et al., 2011).
Moderator analysis was also performed using subgroup anal-
ysis for Western studies compared with Eastern studies and
studies of fair quality compared with studies of good quality.
Univariate meta-regression was also used to assess the effect
of the publication year, mean age, and proportion of female
participants. For mean age and proportion of female partici-
pants moderators, only studies that provided this data could
be included in these moderator analyses. The Western and
Eastern countries were categorized in line with previous stud-
ies using the World Bank classification system (Daoud et al.,
2018; Zhao et al., 2021). Additionally, United Nations speci-
fications were also referred as to whether they are considered
Eastern (e.g., Asia-Pacific) or Western countries (e.g., Eastern
European States, Western European, and other States; United
Nations Department for General Assembly and Conference
Management, 2023). However, Tiirkiye was in both groups
“Asia-Pacific” and “Western European and other States,” so
we classified it as an Eastern country as the most populated
areas were in Asia.

Publication bias was assessed in funnel plot. Egger’s test
was also employed to assess for publication bias (Sterne et
al.,, 2001). Additionally, trim-and-fill method, classic fail-
safe N, and Begg and Mazumdar rank correlation were also
examined.

Results

The mean age of participants was 77.46 years old (data on
mean age were missing for 23 studies). The countries where
the studies were conducted included: Australia (1), Belgium
(1), Brazil (1), Canada (4), China (11), Finland (1), Germany
(3), Ireland (2), Japan (3), Korea (12), Norway (1), Portugal
(1), Russia (1), Slovenia (1), Spain (6), Sweden (5), Taiwan
(1), Turkey (6), United Kingdom (5), United States (11),
Switzerland (1). Sixty-five studies included participants from
the community and five studies focused on individuals resid-
ing in care homes (such as family healthcare centers, long-
term care facilities, or old-age homes), whereas three other
studies’ settings were not specified. Additionally, five studies
included participants from a combination of settings, includ-
ing the community/private dwellings, and care homes. There
was a total of 65 cross-sectional investigations, with 8 of
them incorporating baseline data from existing longitudinal
research. Additionally, there were 10 longitudinal studies, 1
prospective cohort study, 1 retrospective cohort study, and
1 experimental study. Fifty-seven studies (where the rele-
vant data were available) were included in the meta-analysis.
Twenty-one studies were not included in the meta-analysis
due to not providing amenable data for meta-analysis (see
Supplementary C.2). There were 35 studies on physical capa-
bility, 20 on social support, 11 on loneliness, 24 studies on

depression, and 5 on anxiety. The studies were dominated by
female participants (55% of the total participants of included
studies), counted from 54 studies included in the meta-
analysis. Information about the gender of participants for the
other three studies was not available. Forty-six studies had
samples that were predominantly female (more than 50%).
A descriptive summary with data tables can be found in
Supplementary Tables 3 and 4, which were produced to sum-
marize the literature.

Quality Assessment

Twenty percent (n=16) of the eligible articles were
independently double rated for quality assessment by S.
Sulandari and A. Miller to ensure consistency, and any dis-
agreements were resolved through the process of reaching
a consensus. An agreement was achieved and S. Sulandari
continued to extract the remaining eligible studies. In
the quality assessment check, 43 studies were catego-
rized as “good” and 35 studies were categorized as “fair”
(Supplementary Table 3).

Meta-Analysis of the Association of Physical
Capability and Life Satisfaction

Older adults who had better physical capability related
to daily activities were nearly three times more satisfied
than those with physical limitations (OR =2.64; 95%
confidence interval [CI]: 2.01-3.45, O-value =1,212.28;
p <.001, I>=97%, k = 35 studies, n = 33,732), see Figure
2. The prediction interval was 0.53-13.19, which means
that the true effect size fell in this interval. The prediction
interval provided context for understanding the mean effect
size due to high levels of heterogeneity. A sensitivity anal-
ysis was conducted to assess the impact of excluding each
study individually on the overall pooled result. The analysis
revealed that none of the individual studies had a significant
influence on the pooled outcome (Supplementary Figure
1). The cumulative analysis also suggested that the results
remained unchanged as each study was included in the pool
(Supplementary Figure 2).

Meta-Analysis of the Association of Social Support
and Life Satisfaction

Older adults who perceived themselves as having more social
support were more than three times more satisfied than
those who perceived themselves as having less social support
(OR =3.27; 95% CI: 2.59-4.13, Q-value = 228.88; p < .001,
PP=92%, k =20, n=13,228), see Figure 3. The prediction
interval was 1.17-9.16. A sensitivity analysis was conducted
to assess the impact of excluding each study individually on
the overall pooled result. The analysis revealed that none of
the individual studies had a significant influence on the pooled
outcome (Supplementary Figure 3). The cumulative analysis
also suggested that the results remained unchanged as each
study was included in the pool (Supplementary Figure 4).

Meta-Analysis of the Association of Loneliness and
Life Satisfaction

Older adults who reported lower levels of loneliness were
almost three and a half times more satisfied than those with
higher levels of loneliness (OR = 3.30; 95% CI: 2.53-4.30,
O-value = 121.60; p <.001, 2= 92%, k=11, n = 33,638),
see Figure 4. The prediction interval was 1.29-8.44. A sensi-
tivity analysis was conducted to assess the impact of excluding
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Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper Relative

ratio limit limit Z-Value p-Value weight
Abu-Bader et al., 2003 1.142 0.739 1.766 0.597 0.550 —.— 2.90
Anaby et al., 2011 2.766 1.634 4.680 3.79 0.000 -l 2.80
Bai et al., 2018 1.494 0.830 2.690 1.338 0.181 - 213
Berg et al., 2006a 3.000 2.068 4352 579 0.000 E 2.96
Berg et al., 2006b 3.064 1850 5073 4352 0.000 i 282
Bourque et al., 2007 3.554 2734 4.621 9 467 0.000 ] 3.04
Bowling €t al., 1989 3.554 2.650 4.766 8.471 0.000 . 3.02
Bowling et al., 1993 3.305 2.064 5.292 4979 0.000 - 2.86
Celik et al., 2017 4735 3.34 6.685 8.836 0.000 I 2.98
Chang et al., 2001 1.044 0.546 1.999 0.131 0.895 —— 2.65
Chenet al., 2021 1.429 1.220 1.674 4.431 0.000 [ | 3.10
Cheng et al., 2019 2.138 1.405 3.253 3.549 0.000 2.9
Chou and Chi, 1999a 2.766 1.451 5.272 3.090 0.002 2.66
Chou and Chi, 1999b 2.881 1.477 5.617 3.105 0.002 - 2.63
Enkvist et al., 2012b 2.480 1.928 3.191 7.066 0.000 3.05
Erci et al., 2017 31.456 18.131 54 576 12.267 0.000 b 27177
Etxeberria et al., 2018 0.947 0.571 1.570 -0.21 0.833 e = 282
Hajek & Konig, 2021 2.656 2.091 3.373 8.010 0.000 | ] 3.06
Koong et al., 2023 2.881 2674 3.103 27.864 0.000 B 3.12
Kwon et al., 2023 0.392 0.349 0.440 -15.875 0.000 i 3.1
Liu et al., 2016 3.129 2.193 4.466 6.286 0.000 s 3 2.97
Liu et al., 2020 1.965 1.213 3.182 2.745 0.006 1 2.85
Lu & Chang, 1997 2.097 1.200 3.664 2.600 0.009 2.76
Luo et al., 2023 1.338 0.669 2.675 0.824 0.410 — 2.60
Mellor & Edelmann, 1988 2.766 0.765 10.001 1.551 0121 L] 1.83
Newsom & Schulz, 1996 1.870 1.684 2.077 11.623 0.000 l 3.12
NiMhaolainet al., 2011 2.249 1.603 3.155 4.691 0.000 299
Nilsson et al., 2007 3.264 1783 5974 3.834 0.000 +lH 2.7
Perkins et al., 2007 4.109 2.071 8.154 4.042 0.000 —— 2.61
Pynnénen et al., 2021 2.394 1.904 3.011 7.466 0.000 : 3.06
Schilling et al., 2013 1.734 1.234 2.435 3147 0.001 2.98
Sexton et al., 2017 3.524 2735 4.541 9736 0.000 - 3.05
Tumer et al., 2021 38.763 21.382 70.275 12.049 0.000 b 2.72
Wang et al., 2002 3.043 1.777 5212 4.053 0.000 —- 2.79
Windle & Woods, 2004  3.264 2.266 4.701 6.353 0.000 ‘W 2.96
Pooled 2.635 2.011 3.453 7.026 0.000 &
Prediction Interval 2.635 0.527 13.185
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Figure 2. Forest plot of the association of physical capability and life satisfaction.

each study individually on the overall pooled result. The anal-
ysis revealed that none of the individual studies had a signifi-
cant influence on the pooled outcome (Supplementary Figure
5). The cumulative analysis also suggested that the results
remained unchanged as each study was included in the pool
(Supplementary Figure 6).

Meta-Analysis of the Association of Depression and
Life Satisfaction

Older adults who were less depressed were nearly five times
moresatisfied than those who were more depressed (OR = 4.76;
95% CI: 3.10-7.32, O-value = 3,372.64; p < .001, > =99%,
k =24, n=64,097), see Figure 5. The prediction interval was


http://academic.oup.com/gerontologist/article-lookup/doi/10.1093/geront/gnae128#supplementary-data
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Social support

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper Relative

ratio limit limit ZValue  p-Value weight
Abu-Bader et al., 2003 3264 1521 7.001 3.037 0.002 377
Anaby et al., 2011 5107 2931 8.900 5.755 0.000 464
Aquino et al., 1996 12.386 7445 20.606 9.690 0.000 -3 485
Berg et al., 2006a 2357 1406 3.951 3.253 0.001 4.81
Berg et al., 2006b 1290 0652 2.553 0.731 0.465 410
Bourque et al., 2007 1.942 1510 2.499 5.164 0.000 5.86
Bowling et al., 1993 1547 1125 2127 2685 0.007 563
Didino et al., 2018 1.731 1373 2.182 4648 0.000 5.93
Dumitrache et al., 2018 6.901 4620 10.307 9.435 0.000 : E 5.31
Etxeberria et al., 2018 1.800 0873 3.713 1.592 0.111 - 392
Evans, 2019 6.901 3467 13.733 5.501 0.000 —i= 4.07
Fukuzawa & Sugawara, 2022 1244 0877 1.764 1.222 0.222 E 552
Lara et al., 2020 3405 1849 6.27 3.932 0.000 —-- 440
Lu & Chang, 1997 10.902 5664 20.985 7.150 0.000 — 421
Newsom & Schulz, 1996 2586 2431 2.750 30206 0.000 . 6.27
Onal et al_, 2022 5915 4 369 8.008 11499 0.000 5.69
Park, 2024 4418 3.793 5.146 19.082 0.000 6.13
Perkins et al., 2007 1244 0656 2.358 0.668 0.504 —+ 428
Sahin et al , 2019 3744 2682 5228 7.754 0.000 558
Tamer et al., 2021 5885 3692 9.381 7.450 0.000 503
Pooled 3270 2588 4131 9.933 0.000 ’
Prediction Interval 3270 1.168 9.158 —
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Figure 3. Forest plot of the association of social support and life satisfaction.

0.51-44.36. A sensitivity analysis was conducted to assess the
impact of excluding each study individually on the overall
pooled result. The analysis revealed that none of the individ-
ual studies had a significant influence on the pooled outcome
(Supplementary Figure 7). The cumulative analysis also sug-
gested that the results remained unchanged as each study was
included in the pool (Supplementary Figure 8).

Meta-Analysis of the Association of Anxiety and
Life Satisfaction

Older adults who had lower levels of anxiety were nearly
five and a half times more satisfied than those who had
higher levels of anxiety (OR =5.10; 95% CIL: 2.21-11.78,
O-value = 389.32; p <.001, I = 99%, k = 5, n = 43,368), see
Figure 6. Prediction intervals were not calculated as fewer
than 10 studies were included in this meta-analysis. Sensitivity
analysis excluding each study individually revealed that none
of the individual studies had a significant influence on the
pooled outcome (Supplementary Figure 9). The cumulative
analysis also suggested that the results remained unchanged
as each study was included in the pool (Supplementary Figure

10).

The studies used various scales of measurement; therefore,
the data were standardized through the use of standardized
mean difference (SMD). The SMD pooled estimates have
been calculated and results pooled using the SMD are pro-
vided in Supplementary Table 6 and Supplementary Figures
11-15. No changes in significance were found when pooling
using SMD.

Moderator Analysis

Moderator analysis was conducted to assess whether country
group (Western vs Eastern), year of publication, mean age,
quality assessment, and proportion of female participants
moderated the association between physical capability, social
support, loneliness, depression, and life satisfaction. Due to
the limited number of studies of anxiety in relation to life
satisfaction, moderator analysis was not conducted for this
association.

Subgroup analysis was performed to examine whether
country group (Western vs Eastern) moderated the associ-
ation between physical capabilities, social support, loneli-
ness, depression, and life satisfaction. Table 1 indicated that
no statistically significant moderations were identified, see


http://academic.oup.com/gerontologist/article-lookup/doi/10.1093/geront/gnae128#supplementary-data
http://academic.oup.com/gerontologist/article-lookup/doi/10.1093/geront/gnae128#supplementary-data
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Odds ratio and 95% CI

Study name Statistics for each study
Odds Lower Upper
ratio limit limit
Altay & Calmaz, 2023 2041 1242 3.354
Bai etal., 2018 5628 2946 10.752
Bowling et al., 1989 6549 4794 8.946
Cheng & Yan, 2021 2073 1988 2.161
Fukuzawa & Sugawara, 2022 2452 1.711 3513
Hajek & Konig, 2021 2018 1595 2553
Mellor & Edelmann, 1988 18.969 3854 93.369
Ni Mhaolain et al., 2011 3.305 2334 4681
Onal et al,, 2022 5915 4369 8.008
Pynnonen et al., 2021 2430 2067 2.856
Rochelle, 2022 3554 2078 6.079
Pooled 3299 2530 4.302
Prediction Interval 3299 1290 8.439

Relative
ZValue p-Value weight
2.817 0.005 8.41
5.231 0.000 6.97
11.809 0.000 10.23
34300 0.000 11.87
4.889 0.000 977
5.853 0.000 10.89
3.619 0.000 225
6.735 0.000 B 9.89
11499 0.000 ] 10.31
10.766 0.000 | 11.40
4632 0.000 B 8.01
8.815 0.000 E 3
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Figure 4. Forest plot of the association of loneliness and life satisfaction.

Supplementary Figures 16-19) for the subgroup analyses
Forest plots. The association between physical capability and
life satisfaction and the association between social support
and life satisfaction in Eastern countries was stronger than in
Western countries but these differences were not statistically
significant. Meanwhile, the association between loneliness
and life satisfaction and the association between depression
and life satisfaction were stronger in Western countries than
in Eastern countries, but these differences were not statisti-
cally significant.

Another subgroup analysis was also performed examining
whether quality assessment group (Fair vs Good) moderated
the association between physical capability, social support,
loneliness, depression, and life satisfaction. The associations
between physical capability and life satisfaction in “Fair” and
“Good” quality studies were similar: this moderator was not
statistically significant. Even though the overall effect sizes
were stronger in the “Fair” group than the “Good” group
for social support and loneliness in relation to life satisfac-
tion, and stronger in the “Good” group than the “Fair” group
for depression in relation to life satisfaction, these were not
statistically significantly different in this subgroup analyses,
see Table 1. Therefore, none of the effect sizes of the associ-
ation between physical capability, social support, loneliness,
depression, and life satisfaction were moderated by study
quality, see Supplementary Figures 20-23 for the subgroup
analyses Forest plots.

Meta-regression was conducted to assess whether some
of the variation in effect size in each predictor could be

explained by the year of publication, mean age, and propor-
tion of female participants, see Table 2. In a regression model
that included the intercept and year of publication as the
predictors, year of publication did not influence the associa-
tions between physical capability and life satisfaction, social
support and life satisfaction, loneliness and life satisfaction,
or depression and life satisfaction. In a regression model that
included the intercept and mean age as the predictors, mean
age did not influence the associations between physical capa-
bility and life satisfaction, loneliness and life satisfaction,
or depression and life satisfaction. Greater age of partici-
pants was significantly associated with a weaker association
between social support and life satisfaction (Supplementary
Figure 24); however, this subset of studies was highly hetero-
geneous, with a zero R-square analog, which suggests that
they do not explain a large portion of the variability between
the effect sizes. A high level of heterogeneity probably
occurred because there were still other variables that moder-
ated the association. Additionally, in a regression model that
included the intercept and female proportion as the predic-
tors, the female proportion did not influence the associations
between physical capabilities and life satisfaction, social sup-
port and life satisfaction, or depression and life satisfaction.
However, studies that included more female participants were
significantly associated with a stronger association between
loneliness and life satisfaction (Supplementary Figure 25).
This subset of studies was highly heterogeneous, with gender
as a moderator explaining 20% of the variance between the
effect sizes.
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Depression

Study name Statistics for each study Odds ratio and 95% ClI

Odds Lower Upper Relative

ratio limit limit ZValue p-Value weight
Aquino et al., 1996 5.915 3.7M3 9.423 7.480 0.000 412
Berg et al., 2006a 5.359 3.080 9.326 5940 0.000 404
Berg et al., 2006b 3.002 1.474 6.116 3.028 0.002 - 387
Berg et al., 2009 5.546 3.804 8.085 8.906 0.000 419
Celik et al., 2017 3.878 3.373 4.459 19.029 0.000 431
Chou and Chi, 1999a 14.166 6.563  30.576 6.753 0.000 —i 3.80
Chou and Chi, 1999b 3.405 1.731 6.699 3549 0.000 - 391
Dezutter et al., 2013 5.359 2.419 11.874 4137 0.000 377
Enkvist et al., 2012 2.811 2.091 3.778 6.850 0.000 B 424
Hajek & Konig, 2021 5107 3.965 6.578 12.630 0.000 426
Harasemiw et al., 2019 7.684 7.043 8.382 45911 0.000 L 432
Helvik et al., 2011 5.811 5.047 6.690 24.475 0.000 4.3
Kim & Sok, 2013 9.317 5435 15.969 8.118 0.000 4.05
Ko & Jung, 2021 10.570 9714 11.502 54712 0.000 432
Koong et al., 2023 6.221 5743 6.739 44781 0.000 B 432
Kwon et al., 2023 0.215 0.191 0.243 -24.764 0.000 o 431
Lee & Williams, 2023 0.720 0.530 0.979 -2.095 0.036 : 424
Newsom & Schulz, 1996 5.915 5272 6.636 30.264 0.000 4.3
Ni Mhaolainet al., 2011 4.054 2.845 5.717 7.746 0.000 : 420
Noh et al.,, 2017 2.940 2.620 3.300 18.320 0.000 [ | 4.31
Pinto et al., 2016 7.559 6.345 9.005 22639 0.000 [ | 4.30
Pynnonen et al., 2021 7.477 5795 9647 15.474 0.000 B 426
Rohet al, 2015 10.835 5910 19.862 7.706 0.000 — 399
Sextonet al., 2017 15.630 11573 21110 17.928 0.000 424
Pooled 4.760 3.008 7.315 7.118 0.000 ?
Prediction Interval 4760 0.511 44 355 1
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Figure 5. Forest plot of the association of depression and life satisfaction.

Publication Bias

For detailed results regarding publication bias, see
Supplementary K; further description and Supplementary
Figures 26-35 (for funnel plots and Tweedie’s “fill and trim”)
included. Overall, there was no evidence to indicate publica-
tion bias significantly influenced any of the analyses.

A funnel plot with a symmetrically distributed combined
effect size indicated the absence of publication bias. The fun-
nel plots in this present study indicated predominantly sym-
metrical distributions for the analyses of physical capability,
social support, and anxiety in relation to life satisfaction, but
a less symmetrical distribution for the studies of loneliness
and depression with life satisfaction. Duval and Tweedie’s
“fill and trim” method suggested that the values were not sig-
nificantly different from the original overall random-effects
OR for physical capability (2.64; 95% CI: 2.01-3.46), social

support (3.27; 95% CI: 2.59-4.13), anxiety (5.10; 95% CIL:
2.21-11.78), or loneliness (2.90; 95% CI: 2.25-3.74). For
depression, the values (OR = 3.46, 95% CI: 2.35-5.09) were
lower than the original overall random-effects OR of 4.76
(95% CI: 3.10-7.32) indicating possible publication bias.
The Eggers tests suggested that there was no evidence
of publication bias for physical capability (2.25; 95% CI:
0.99-5.49, t =1.42, df = 33, p =.08), social support (1.12;
95% CI: -1.17 to 3.41,¢=1.03, df = 18, p = .16), depression
(-1.32; 95% CI: -10.21 to 7.57, t=0.31, df =22, p = .38),
and anxiety (9.05; 95% CI: -4.51 to 22.61,t=2.12,df =2,
p =.06), but there was possible publication bias in loneliness
(3.03; 95% CI: 0.85-5.21, #=3.14, df =9, p = .006). Begg
and Mazumdar rank correlation tests suggested there was
no publication bias for any of the analyses. Kendall’s tau b
was -0.12 (p = .15) for physical capability; 0.05 (p = .39) for


http://academic.oup.com/gerontologist/article-lookup/doi/10.1093/geront/gnae128#supplementary-data
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Anxiety

Study name Statistics for each study Odds ratio and 95% Cl

Odds Lower Upper Relative

ratio limit limit Z-Value p-Value weight
Cheng & Yan, 2021 1676 1.609 1.747 24549 0.000 . 2154
Grenier et al., 2018  13.587 7119 25932 7.912 0.000 - 19.09
Helvik et al., 2011 5628 4870 6.504 23.412 0.000 2141
Lai et al., 2023 3.680 1.431 9.461 2704 0.007 — 16.90
Sextonet al., 2017 1726 5.869 10.171 14.574 0.000 21.06
Pooled 5104 2.213 11.772 3823 0.000

0102 051 2 5 10
less satisfied satisfied

Meta Analysis

Figure 6. Forest plot of the association of anxiety and life satisfaction.

social support; 0.25 (p = .14) for loneliness; 0.09 (p = .19) for
depression; and -0.10 (p = .81) for anxiety.

Discussion

Principal Findings

Our findings suggested that individuals who were more
physically capable, received more social support, were less
lonely, less depressed, and less anxious were more likely to
be satisfied with their lives. The associations between physi-
cal capability, social support, loneliness, depression, anxiety,
and life satisfaction in older adults did not differ by cultural
groups (Western vs Eastern), quality of assessment, or year
of publication. However, the association between loneliness
and life satisfaction was moderated by gender, such that the
association is stronger in studies that included more female
participants. Additionally, greater age of participants was sig-
nificantly associated with a weaker association between social
support and life satisfaction; however, this subset of studies
was highly heterogeneous and may have occurred because
there are other variables that moderate the association.

Comparisons With Similar Research

Our findings extend the literature in three main ways. First,
our findings support previous research suggesting that physi-
cal capability, social support, loneliness, depression, and anx-
iety are associated with life satisfaction in older adults (Dong
et al., 2020; Elmstahl et al., 2020; Fukuzawa & Sugawara,
2022; Hannaford et al., 2018; Park & Sok, 2020; Puvill et

al., 2019; Pynnonen et al., 2021; Rochelle, 2022; Shin & Sok,
2012; Tian & Wang, 2021). Our findings extend this previous
knowledge by conducting the first meta-analysis to examine
the strength of these associations. Some previous reviews into
life satisfaction in older adults focused on partnership sta-
tus (Stahnke & Cooley, 2020), social cohesion and an age-
friendly environment (Nedeljko et al., 2022), effect of brisk
walking (Bai et al., 2021), and reminiscence interventions
(Wu et al., 2023). Only one previous review (Khodabakhsh,
2021) focused on assessing the factors that contribute to life
satisfaction and identified depression, physical capability, and
social support as some of the key factors affecting life satis-
faction. However, this review solely considered studies con-
ducted in Asia and did not conduct a meta-analysis of the
studies. Through meta-analysis, this present study revealed
that the strength of the associations between physical capa-
bility, social support, loneliness, depression, anxiety, and life
satisfaction was high, and depression and anxiety had the
strongest association. This finding is important because it
highlights mental health as a priority factor for interventions
to consider.

Second, country group (Western vs Eastern) was chosen as
a moderator as previous research (Hong et al., 2019; Ji et
al., 2022) has emphasized the necessity of taking culture into
account when investigating life satisfaction in older adults.
This is the first time that such a large-scale evaluation of cul-
tural differences has been undertaken in relation to investi-
gating life satisfaction in older adults. Our results revealed
that there were no significant differences according to country
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Table 1. Subgroup Analyses
Variable k OR 95% CI (0] P (%) 7 p Values
Association between physical capability and life satisfaction
Country group (overall) 2.50 2.16-2.90 0.32 97 0.61 .57
Eastern 14 2.96 1.62-5.41
Western 21 2.47 2.12-2.88
Quality assessment (overall) 2.61 2.22-3.07 0.01 97 0.61 93
Fair 17 2.68 1.43-5.02
Good 18 2.61 2.20-3.08
Association between social support and life satisfaction
Country group (overall) 3.18 2.52-4.01 2.21 92 0.23 .14
Eastern 6 4.31 2.71-6.86
Western 14 2.87 2.20-3.76
Quality assessment (overall) 2.90 2.26-3.70 3.16 92 0.23 .08
Fair 10 4.41 2.61-7.45
Good 10 2.57 1.95-3.40
Association between loneliness and life satisfaction
Country group (overall) 3.37 2.45-4.62 0.102 92 0.39 75
Eastern 6 3.21 2.07-4.95
Western N 3.56 2.24-5.65
Quality assessment (overall) 3.15 2.40-4.14 0.85 92 0.39 .36
Fair 6 3.98 2.26-7.03
Good 5 2.94 2.15-4.01
Association between depression and life satisfaction
Country group(overall) 5.98 5.06-7.07 1.64 99 1.11 .20
Eastern 9 3.30 1.31-8.33
Western 15 6.10 5.15-7.23
Quality assessment (overall) 5.76 4.64-7.15 1.49 99 1.11 22
Fair 6 2.54 0.67-9.62
Good 18 5.89 4.73-7.33
Notes: CI = confidence interval; OR = odds ratio.
Table 2. Meta-Regression of Associations Between Variables
Variable k B SE CI (0] P (%) p Value
Association between physical capability and life satisfaction
Year of publication 35 -0.002 0.02 -0.03 to 0.03 0.01 97 91
Mean age 26 -0.003 0.01 -0.02 t0 0.03 0.07 84 .80
Female proportion 33 -0.01 0.01 -0.02 to 0.001 0.91 90 .34
Association between social support and life satisfaction
Year of publication 20 -0.003 0.01 -0.02 to 0.03 0.04 91 .84
Mean age 17 -0.07 0.01 -0.13 to -0.02 6.99 93 .008%**
Female proportion 20 -0.02 0.01 -0.04 to 0.003 2.66 92 .10
Association between loneliness and life satisfaction
Year of publication 8 -0.05 0.03 -0.10 to 0.004 3.21 85 .07
Mean age 8 -0.02 0.04 -0.09 to 0.05 0.19 78 .67
Female proportion 11 -0.02 0.01 0.004 to -0.04 5.87 90 .02*
Association between depression and life satisfaction
Year of publication 24 -0.03 0.03 -0.08 t0 0.03 1.04 99 31
Mean age 18 -0.03 0.03 -0.09 to 0.02 1.40 96 24
Female proportion 22 0.02 0.01 -0.0008 to 0.04 3.53 97 .06
“p <.05.

*#p < .01,
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group. These findings could suggest that the factors that con-
tribute to life satisfaction in older adults are internationally
relevant and not strongly influenced by culture. However, it is
also possible that this lack of difference could be due to high
levels of heterogeneity between included studies.

Previous cross-cultural qualitative studies have examined
the meaning of life satisfaction, but they have primarily
focused on students rather than older adults (Brailovskaia et
al., 2021). Another prior cross-cultural mixed-method study
(Thomas & Chambers, 1989) investigated life satisfaction
in older adults, incorporating a qualitative technique, but it
solely concentrated on older males. In addition, this study
did not specifically investigate the factors that contribute to
the life satisfaction of older adults, but focused more on the
participants’ past as well as present circumstances. Hence,
it would be useful to conduct further cross-cultural quali-
tative work to explore how older adults from Eastern and
Western cultures perceive the factors that contribute to life
satisfaction. Finally, most of the prior cross-cultural studies
that assessed life satisfaction in older adults used quantita-
tive methods (Ji et al., 2022; Schwarz et al., 2010). However,
these studies did not focus on the association between life
satisfaction and physical capability, social support, loneli-
ness, depression, and anxiety. Therefore, future studies that
employ a cross-cultural quantitative approach are needed
to investigate the differences between cultures in these
associations.

Third, lower levels of loneliness were associated with
higher levels of life satisfaction, and gender moderated this
association such that it was stronger in studies with more
female participants. One possible explanation is that social
support is more important to females (Antonucci & Akiyama,
1987; Eagly & Crowley, 1986). Moreover, males tend to be
reluctant to confess their emotions of loneliness (Cramer &
Neyedley, 1998), so older men may have feelings of loneli-
ness, yet they do not express them or possibly they are able to
find satisfaction in life through other factors such as financial
well-being (Calasanti et al., 2021). However, due to the high
level of heterogeneity in included studies, interpretations of
these findings should be cautious.

Implications

Our findings suggest that public health practitioners, policy-
makers, and healthcare professionals who are focused on
developing interventions to increase life satisfaction could
usefully focus on increasing physical capability and social
support, and reducing depression, loneliness, and anxiety in
older adults. Interventions that have been found to be use-
ful in impacting these outcomes are integrative reminiscence
therapy (Meléndez Moral et al., 2015) for depression and
life satisfaction; self-help group intervention (Sahar et al.,
2017) for health status physically and mentally; community
interventions including educational workshops, mindfulness,
yoga, walking and visits to urban gardens for loneliness, social
support, depression, and global mental health (Rodriguez-
Romero et al., 2021); and restorative home care for physical
function (Parsons et al., 2013).

Strengths

The review executed comprehensive systematic searches
and used a rigorous selection approach to ensure the inclu-
sion of eligible and relevant studies. It took an international
approach to selecting studies and included a large number of
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studies from a wide range of countries; therefore, the findings
have global relevance.

Limitations and Future Directions

There were methodological disparities among studies, includ-
ing variations in study design, target population, and vari-
able measurements, likely to contribute to heterogeneity. In
general, the presence of a high level of heterogeneity in each
conducted meta-analysis poses challenges in interpreting the
findings. Additionally, the assessment of the aforementioned
exposures and outcomes was characterized by significant
variability in the tools or questionnaires employed. This lack
of consistency hindered our ability to conduct meaningful
subgroup or sensitivity analyses based on the tools that were
used. Moreover, the variation of outcome measures could also
be a potential limitation in effect size estimation. It should
also be noted that as we included observational studies rather
than experimental studies, causality between the factors we
treated and independent and dependent variables cannot be
demonstrated. Future studies need to consider the above lim-
itations, for example, consensus work should be undertaken
to identify gold-standard tools for measuring the variables
studied in the review. Additionally, even though our review
identified a strong association between anxiety and life satis-
faction, available studies were too sparse in number to enable
subgroup and moderation analyses. Future studies should
focus on understanding this association. Furthermore, the
review was limited by its restriction to English language stud-
ies, which excluded non-English language studies; this deci-
sion may have generated linguistic bias, possibly excluding
high-quality studies published in other languages. This limita-
tion was due to limited resources which were available to us
for translation. This is common practice within reviews, but
it is important, moving forward, that systems are developed
that will enable the routine translation and inclusion of such
studies in reviews. Future research should consider a larger
range of linguistic sources.

Conclusion

Physical capability, social support, loneliness, depression, and
anxiety were significantly associated with life satisfaction in
older adults. It is crucial for policy-makers and healthcare
professionals to prioritize the implementation of strategies
aimed at enhancing the physical capabilities of older indi-
viduals, promoting social support, and mitigating the neg-
ative impacts of loneliness, depression, and anxiety in both
Western and Eastern groups. These endeavors could play a
vital role in guaranteeing the overall life satisfaction of older
adults.
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