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INTRODUCTION

Over recent decades, the number of people living alone has ris-
en, particularly among the older adult population [1]. Data from 

the U.S. Census Bureau America’s Families and Living Arrange-
ments publication indicate that 28% of all United States house-
holds consist of 1 person [2]. Furthermore, 27% of United States 
adults aged 60 years and older live alone, and this proportion in-
creases with age. For instance, approximately 44% of women aged 
75 years and older live alone [3].

Previous studies have indicated that living alone may lead to 
mental health issues, including deficits in cognitive function, de-
pression, social isolation, and impaired memory and coping skills 
[4-6]. The loss of spouses or friends and transitions to different 
living arrangements can further contribute to feelings of loneli-
ness and depression [7-9]. Moreover, older adults who live alone 
face comparatively high risks of illness and safety concerns [4,10]. 
Physical incidents, such as falls, within community-dwelling pop-
ulations are often accompanied by negative emotional states, such 
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as loneliness or depression [11-13]. Another major concern is the 
prevalence of poverty among older adults living alone [14-16]. 
Data from the Organization for Economic Cooperation and De-
velopment in 2019 revealed that 13.5% of adults over the age of  
65 years were experiencing poverty, a figure that rose to 14.1% by 
2021 [17,18]. Such financial challenges can restrict access to ade-
quate healthcare services and support.

To mitigate the aforementioned issues faced by older adults liv-
ing alone, it is essential to implement supportive policies and com-
munity programs [19,20]. Concerning the former, several coun-
tries have enacted policies specifically targeting this demographic. 
For instance, Europe, Australia, and the United States have intro-
duced co-housing policies designed to facilitate community living 
among older adults [21]. Nevertheless, these policies have primar-
ily concentrated on offering financial assistance and reducing so-
cial isolation, resulting in a notable absence of policies aimed at 
health promotion and disease prevention [22-24]. 

Related research has indicated that interventions promoting a 
healthy lifestyle are more impactful than financial assistance in 
promoting successful aging among older adults who live alone [1]. 
Additionally, a separate review noted that interventions aimed at 
health promotion can improve the quality of life and health of 
solitary older adults [25]. The studied interventions included phys-
ical activities, occupational engagement, and dietary guidance. 
Healthcare professionals, including occupational therapists, deliv-
ered these interventions with the objective of enhancing the 
health of older adults living independently.

Although these approaches were effective, their success was 
mixed due to the lack of detailed classification of the intervention 
fields [25]. These fields, which include physical activities, occupa-
tional engagement, and nutritional advice, are closely associated 
with factors that contribute to a healthy lifestyle [26]. These fac-
tors can be categorized into 4 subgroups: physical activity, nutri-
tion, social relationships, and social participation [27,28]. Physical 
activity and nutrition play key roles in preventing disease and dis-
ability [29-31], while active social relationships and diverse social 
participation positively impact mental health [32-34]. Although 
interventions overall have demonstrated a beneficial effect on 
healthy lifestyles, the specific impact attributable to each type of 
approach has not been reported. To better understand the effects 
of community-based interventions on healthy lifestyles, these in-
terventions should be classified into subgroups based on lifestyle 
factors and analyzed to determine their respective effect sizes. In 
this study, lifestyle factors were segmented into physical activity, 
nutrition, social relationships, and social participation to examine 
their individual effects.

In the present study, we undertook a meta-analysis to assess the 
effectiveness of community-based lifestyle interventions aimed at 
older adults who live alone [35]. To determine the effect sizes of 
the interventions, the independent variables were organized into 
5 groups based on lifestyle factors. Concurrently, the outcome 
measures were classified into 5 distinct subgroups.

MATERIALS AND METHODS

This systematic review was conducted in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines [36].

Search strategy
From January 30, 2023 to January 31, 2023, we performed a lit-

erature search of 3 databases: PubMed, Embase, and the Ameri-
can Congress of Rehabilitation Medicine (ACRM). The search 
terms employed were: “elderly (MeSH)” OR “old adult*” AND 
“living alone” OR “live alone” OR “lives alone” OR “lived alone” 
AND “intervention.” We applied a 10-year time restriction to the 
search results in each database and removed duplicates using 
EndNote 20 (Clarivate Analytics, London, UK). Subsequently, we 
screened the studies for relevance using their titles and abstracts, 
adhering to established inclusion and exclusion criteria.

Inclusion and exclusion criteria
The studies selected for review met the following inclusion cri-

teria [37]: (1) research on community-based interventions target-
ing older adults who reside alone; (2) experimental designs that 
included comparisons of data before and after the implementa-
tion of community-based interventions; (3) study participants 
who were at least 60 years old and who lived alone; (4) the meas-
urement of at least 1 quantitative outcome resulting from a com-
munity-based intervention; (5) articles written in the English lan-
guage; (6) studies for which the full text was accessible; and (7) 
research published within the past 10 years. Studies were excluded 
based on the following criteria: (1) literature reviews, observa-
tional studies, and conference abstracts; (2) studies with insuffi-
cient data; and (3) research focusing on surgical or pharmacologi-
cal interventions.

Data selection and data synthesis
After the search, identification, and removal of duplicate stud-

ies, the remaining articles were independently evaluated by 2 au-
thors in accordance with the PRISMA 2020 guidelines, as well as 
the inclusion and exclusion criteria [36]. In instances of differing 
selections, the authors engaged in discussions to reach a consen-
sus on inclusion. The selected studies underwent further assess-
ment for eligibility and were analyzed based on the population, 
intervention, comparison, outcome, and study design strategy be-
fore being finalized.

Assessment of selection bias
The studies included in the analysis underwent quality assess-

ment utilizing the Downs and Black checklist [38]. This checklist 
serves as a tool for evaluating methodological quality and selec-
tion bias in both randomized and non-randomized studies. It 
comprises 27 items designed to evaluate a study’s quality, external 
validity, internal validity with respect to bias, internal validity 
concerning confounding factors, and statistical power. The maxi-



Kim I et al. : A meta-analysis of community-based interventions 

www.e-epih.org    |  3

mum achievable score on this checklist is 32, with higher scores 
indicating greater methodological quality.

Meta-analysis
This study included a meta-analysis, conducted to statistically 

evaluate the effects of community-based interventions on older 
adults living alone. All analyses were carried out using Compre-
hensive Meta-Analysis version 4 (Biostat, Englewood, NJ, USA).

Statistical heterogeneity
We assessed the statistical heterogeneity of the variables related 

to community-based lifestyle interventions. To do so, we conduct-
ed an I-square (I2) test for statistical heterogeneity and examined 
homogeneity using the Cochran Q-statistic [39]. If the p-value of 
the Q-statistic fell below 0.1 and the I2 value exceeded 50%, the 
effect size was deemed heterogeneous, and thus, a random-effects 
model was applied. If these criteria were not met, a fixed-effects 
model was utilized [40].

Categorizing the independent and dependent variables
The interventions and outcomes of the included studies were 

classified to determine the effects of community-based interven-
tions on older adults. The types of interventions were divided into 
5 groups: physical activity, nutrition, social relationships, social 
participation, and combined intervention. Similarly, the outcomes 
were divided into 5 categories: health behavior, mental health, 
perceived health, physical health, and social-emotional health.

Effect sizes
Means, standard deviations, sample sizes, and p-values were uti-

lized to determine the overall effect size. Effect sizes were depicted 
through forest plots employing Z-values. Here, the Z-values were 
applied to assess the null hypothesis, which posited that the mean 
effect size was equal to zero. Specifically, should the alpha criterion 
fall below 0.05, the null hypothesis would be rejected, indicating 
that the mean effect size is not zero. The Cohen d was also used to 
compare effect sizes across intervention types and outcomes.

Publication bias
Publication bias refers to the tendency for studies demonstrat-

ing stronger effects to be published more frequently than those 
showing weaker effects. In this study, we assessed publication bias 
using funnel plots and the trim-and-fill method. Specifically, fun-
nel plots were employed to examine the symmetry of the data and 
to detect any potential bias. The trim-and-fill method was utilized 
to estimate the number of studies contributing to publication bias, 
after which we compared the estimated mean effect sizes. If the 
difference in the estimated effect size was 0.1 or greater, we con-
sidered publication bias to be present. 

Ethics statement 
This study employs a meta-analysis research methodology, uti-

lizing data provided by previously published papers. As it does 

not involve human subjects, institutional review board approval is 
not required.

RESULTS

Study selection and risk of bias
A total of 2,729 studies were identified across the 3 databases 

(PubMed, Embase, and ACRM). Subsequently, 1,012 articles were 
removed as duplicated or because they were published prior to 
2013. Of the remaining 1,717 documents, 1,612 were excluded af-
ter initial screening, and an additional 67 records were discarded. 
Following the assessment of their eligibility for this study, an ad-
ditional 29 articles were excluded. The study selection process is 
detailed in Figure 1.

The remaining 9 studies were assessed regarding their risk of 
selection bias using the Downs and Black checklist [38]. The mean±  
standard deviation score on this checklist was 28.95± 1.76 out of 
32, which falls within the first quartile. This score suggests that 
the included studies were of high quality. Of the studies assessed, 
4 were randomized controlled trials (RCTs) [41-44], while the 
other 5 were non-RCTs [37,45-48]. Notably, most of these studies 
did not address randomization and blinding procedures, which 
are critical for supporting the quality of results by minimizing 
subjective bias. Nevertheless, as all studies achieved high scores 
on the aforementioned checklist, none were disqualified from in-
clusion.

Among the 9 studies reviewed, 4 took place in Korea, with 1 
each in Finland, Spain, Turkey, Sweden, and Norway. These stud-
ies included a total of 546 older adults (65 years and older, with-
out cognitive impairments) who were living alone and who re-
ceived community-based interventions. More than 80% of the 
participants were women. Furthermore, only 1 study specifically 
included older women living alone, whereas multiple studies in-
volved participants who were classified as frail, pre-frail, or having 
chronic pain [47] (Supplementary Material 1).

A total of 38 datasets were obtained from the 9 studies, which 
were then categorized into 5 lifestyle subgroups: physical activity, 
nutrition, social relationships, social participation, and combined 
intervention. This categorization was performed to examine the 
effect sizes produced by specific types of community-based inter-
ventions. Within these studies, 10 interventions were focused on 
physical activity, 5 on nutrition, 5 on social relationships, and 2 on 
social participation, while 16 involved a combination. Combined 
interventions were the most common among the community-based 
approaches, followed by physical activity and social relationship 
interventions. In terms of outcomes, the 9 studies reported on a 
variety of health aspects: 6 datasets pertained to health behavior,  
5 to mental health, 4 to perceived health, 10 to physical health, 
and 13 to social-emotional health. Social-emotional and physical 
health outcomes were the most frequently measured, while health 
behavior, mental health, and perceived health outcomes were as-
sessed to a lesser extent (Supplementary Material 1).
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Meta-analysis
Statistical heterogeneity

The I2 statistic was computed at 67.9%, suggesting that 67.9% of 
the variability in observed effects can be attributed to true varia-
bility in effect rather than to sampling error. The Q-value was 
computed at 115.27 with 37 degrees of freedom (p< 0.001). Con-
sequently, this study employed a random-effects model to deter-
mine the effect sizes of the community-based interventions for 
older adults living alone (Tables 1 and 2).

Effect sizes of the community-based interventions
The interventions were categorized into 5 groups: physical ac-

tivity, nutrition, social relationships, social participation, and 
combined intervention. The effect sizes for these subgroups were 
as follows: physical activity had an effect size of 0.33 (95% confi-
dence interval [CI], 0.20 to 0.46); nutrition, 0.96 (95% CI, 0.67 to 
1.25); social relationships, 0.29 (95% CI, 0.06 to 0.52); social par-
ticipation, 0.20 (95% CI, -0.09 to 0.48); and combined interven-

tion, 0.43 (95% CI, 0.26 to 0.60). The overall effect size for inter-
ventions was 0.38 (95% CI, 0.32 to 0.54). All intervention types 
demonstrated statistically significant effect sizes, with the excep-
tion of social participation (Table 1 and Figure 2).

The effect sizes of the outcome-dependent variables, catego-
rized by type of outcome, were as follows: health behavior exhib-
ited an effect size of 0.98 (95% CI, 0.73 to 1.22); mental health, 
0.68 (95% CI, 0.19 to 1.16); perceived health, 0.48 (95% CI, -0.03 
to 0.98); physical health, 0.32 (95% CI, 0.20 to 0.44); and social-
emotional health, 0.24 (95% CI, 0.13 to 0.35). The overall effect 
size for outcomes was 0.43 (95% CI, 0.32 to 0.54). All outcome 
measures displayed statistically significant effect sizes, except for 
perceived health (Table 2).

Publication bias
The funnel plot depicted in Figure 3 suggests a bias toward the 

left side, whereas 7 outcomes demonstrated a bias toward the 
right side, within a 95% CI. The trim-and-fill test revealed no dis-

Records identified (n=2,729)
   - PubMed (n=2,293) 
   - Embase (n=301)
   - ACRM (n=135)

Articles assessed for eligibility 
(n=105)

Full text assessed for eligibility
(n=38)

Studies included in review 
(n=9)

Articles screened (n=1,717)

Identification of studies via databases and registers

Records removed before screening (n=1,012)
   - Duplicate records removed (n=95) 
   - Records marked as ineligible by 10-yr automation tools (n=917)

Excluded (n =1,612)
   - Not eligible study design (n=730)
   - Not eligible participants (n=753)
   - Interventions conducted in facilities or nursing homes (n=55)
   - Medical or drug intervention (n=27)
   - No comparisons (n=31)
   - Posters or abstracts (n=16)

Excluded (n=67)
   - Not eligible comparison group (n=26) 
   - Not sufficient data (n=41)

Articles excluded (n=29)
   - Can not assess full-texts (n=13)
   - Insufficient data available (n=16)
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses 2020 flow diagram for the systematic review. ACRM, Ameri-
can Congress of Rehabilitation Medicine.
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Table 1. Statistical heterogeneity test for community-based interventions for older adults living alone

Variables No. of data Overall effect size 
(95% CI)

Statistical heterogeneity test

Q df(Q) p-value I2

Physical activity 10 0.33 (0.20, 0.46)* 9.63 9 0.00 6.51
Nutrition 5 0.96 (0.67, 1.25)* 7.03 4 0.00 43.12
Social relationship 5 0.29 (0.06, 0.52)* 1.37 4 0.02 0.00
Social participation 2 0.20 (-0.09, 0.48) 0.05 1 0.17 0.00
Combined 16 0.43 (0.26, 0.60)* 64.43 15 0.00 76.72
Overall 38 0.38 (0.32, 0.54)* 115.27 37 0.00 67.90

CI, confidence interrval; df, degrees of freedom. 
*p<0.05.

Table 2. Statistical heterogeneity test for the outcomes of the community-based interventions for older adults

Variables No. of data Overall effect size 
(95% CI)

Statistical heterogeneity test

Q df(Q) p-value I2

Health behavior 6 0.98 (0.73, 1.22)* 7.25 5 0.00 31.09
Mental health 5 0.68 (0.19, 1.16)* 22.20 4 0.01 81.98
Perceived health 4 0.48 (-0.03, 0.98) 14.02 3 0.07 78.60
Physical health 10 0.32 (0.20, 0.44)* 7.25 9 0.00 0.00
Social-emotional health 13 0.24 (0.13, 0.35)* 18.28 12 0.00 34.35
Overall 38 0.43 (0.32, 0.54)* 115.27 37 0.00 67.90

CI, confidence interrval; df, degrees of freedom. 
*p<0.05.

A

Figure 2. Forest plots for each type of intervention (A) physical activity, (B) nutrition, (C) social relationship, (D) social participation, and (E) 
combined. Std diff, standard difference; CI, confidence interval. (Continued to the next page)

B

Physical activity

Nutrition
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crepancy between the observed and adjusted mean values on the 
left side. Furthermore, the difference between the observed and 
adjusted mean values on the right side was negligible, at -0.00. 

Consequently, the findings indicate an absence of publication bias 
in the results concerning community-based interventions for old-
er adults living alone (Table 3).

Figure 2. Continued.
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Social participation

Combined
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DISCUSSION

In this study, we conducted a systematic review and analysis of 
the effectiveness of community-based interventions for older 
adults who reside alone. We first identified relevant studies from 
3 databases, with 9 studies ultimately included for review. Follow-
ing an assessment of risk of bias, we performed a meta-analysis to 
determine the effect sizes associated with the community-based 
interventions. To facilitate comparison of the various types of in-
terventions and their outcomes, we organized both interventions 
and outcomes into 5 distinct categories and evaluated their effect 
sizes individually. The overall risk of bias was reported to be fairly 
low, which can be attributed to the inclusion of 5 non-RCTs along 
with RCTs that lacked assessor blinding. To mitigate this bias, 
each non-RCT was appraised using a standardized assessment 
tool. Consequently, although a risk of bias was detected, it was 
relatively small, since the 9 studies implemented a total of 11 in-
terventions.

Combined intervention was defined as involving 2 or more of 
the following categories: physical activity, nutrition, social rela-
tionships, and social participation. This combined type was the 
most frequently applied among participants, followed by physical 
activity and social relationship interventions. It also ranked as the 
second most effective, having been implemented in 5 studies and 
yielding 16 measured outcomes. In contrast, interventions focus-
ing solely on nutrition and social participation were rare. Notably, 
when nutrition intervention was applied independently, it dem-
onstrated the largest effect size, which was statistically significant. 
However, given that only a single study employed this interven-
tion, one should interpret these results with caution before con-
cluding that it is the most beneficial for older adults living alone. 
While other intervention types exhibited relatively low effect sizes 
when evaluated individually, their effectiveness was markedly en-
hanced when combined. For instance, the social participation in-
tervention had the smallest effect size, which did not reach statis-
tical significance. However, it was usually included among com-
bined interventions. Overall, it appears that combined approaches 
may be particularly effective for older adults living alone.

Regarding the effect sizes of outcome measurements, health 
behavior outcomes were the most impactful among the partici-
pants. These included self-care behavior, dietary habits, nutrition-
al knowledge, and nutrition status. Six health behavior outcomes 
were measured following the implementation of combined inter-
ventions. Apart from health behavior, the outcomes related to 
mental health (such as loneliness, cognition, depression, and feel-
ings of hopelessness) and perceived health (including self-efficacy, 
fall efficacy, perceived stress, and coping strategies) demonstrated 
medium effect sizes. These effect sizes were calculated based on 
5 mental health outcomes and 4 perceived health outcomes, which 
were evaluated by 5 studies and 3 studies, respectively, for each 
type of intervention. Since 4 outcomes of the 5 outcomes were 
measured following combined interventions, such interventions 
appear to be useful in improving the health behavior, mental health, 
and perceived health of older adults who live alone.

Previous research indicated that community-based interven-
tions are effective in promoting health, yet no statistical evidence 
was provided to support this conclusion [25]. In contrast, in the 
present study, we analyzed health-promoting interventions in-
volving various lifestyle factors and determined the effect size of 
each subgroup. To facilitate successful aging, healthy lifestyle in-
terventions are imperative, particularly among older adults who 
live alone. Consequently, it is essential to provide not only finan-
cial assistance but also support for health promotion to prevent 
these individuals from feeling isolated and to increase their moti-
vation to participate in daily activities and occupations [1]. For 
community-based interventions, a combined approach that in-
cludes physical activity, nutrition, social relationships, and social 
participation is considered the most beneficial for this demo-
graphic. Moreover, such an integrated intervention is likely to be 
the most effective in improving various aspects of health behavior 
and mental health, encompassing physical, social-emotional, and 
perceived health.

The findings of this study reveal that community-based inter-
ventions had a substantial impact on health behavior, with a large 
effect size, along with a moderate effect size on mental health and 
perceived health. These results suggest that the interventions were 
successful in promoting healthy lifestyles among older adults re-
siding alone within their communities. Additionally, the data im-
ply that combined interventions are the most beneficial for this 
demographic. Consequently, our results could serve as a founda-

Table 3. Trim and fill test to assess publication bias

Variables 
Random effect

Point estimate Lower estimate Upper estimate

Right side
   Observed values 0.43 0.32 0.54
   Adjusted values 0.47 0.36 0.59
Left side
   Observed values 0.43 0.32 0.54
   Adjusted values 0.43 0.32 0.54

Figure 3. Funnel plot illustrating the relationship between standard 
error (SE) and standard difference (std diff) in means.

Std diff in means
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tion for the development of future policies designed to promote 
healthy living among older adults living independently, while also 
mitigating potential risk factors.

This study presented 3 noteworthy limitations. First, the review 
was restricted to studies published in English, despite the fact that 
numerous Asian and European countries are likewise grappling 
with aging populations. Second, the inclusion of non-RCTs intro-
duced the potential for risk bias. Finally, the number of studies 
examined was relatively small. Consequently, future research 
should include a sufficient number of studies pertaining to the 5 
distinct intervention types, incorporating works in various lan-
guages and those involving RCTs.

CONCLUSION

In this study, we performed a meta-analysis to measure the ef-
fectiveness of community-based interventions and their outcomes 
among older adults who live alone. Additionally, we classified 
various interventions and suggested a direction for future com-
munity-based approaches. The findings indicated that combined 
intervention was the most effective, as it had the strongest effects 
on improving the mental health of the participants. Consequently, 
this study proposes the implementation of combined community-
based interventions for older adults living alone, to improve their 
health behavior, their mental health, and potentially their physical 
and social-emotional well-being.
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