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Abstract
Physical and mental degeneration in elderly persons reduces their Quality of
Life (QoL). Aerobic (AE) and Multi-Component Exercises (MCE) are two
examples of community-based exercise programs that are effective in improving
the mental and physical health of senior persons. However, the evidence
comparing the effectiveness of MCE versus AE in older adults living in the
community remains limited. Subjects and Methods: This meta-analysis used a
PICO approach with a population of community-dwelling older adults aged =60

years, comparing multi-component exercise (MCE) and aerobic exercise (AE) on
quality oflife (QoL). Relevant RCT studies from 2015-2025 were retrieved from
PubMed, ScienceDirect, ResearchGate, Google Scholar, and Scielo using relevant
keywords. Data were analyzed using RevMan 5.4 with pooled standardized
mean differences (SMD) to assess the effects of the interventions.

Results: Six RCTs involving 478 participants were included. Multicomponent
exercise showed a higher effect size (SMD = 0.27) than aerobic exercise (SMD =
0.18), although neither reached statistical significance. The overall pooled effect
favored exercise interventions (SMD = 0.23; 95% CI: -0.05 to 0.50). Conclusion:
MCE having slightly better effects than AE. Multicomponent exercise is an
excellent way to promote physical activity and improving QoL in the elderly

population.
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Introduction

The aging global population poses a significant public health challenge, particularly in promoting
and maintaining the quality of life (QoL) among older adults. By 2050, the number of older individuals
worldwide is projected to exceed 1.5 billion, accounting for more than 22% of the global population. This
demographic shift is accompanied by an increased prevalence of chronic illnesses, disability, cognitive
decline, and reduced physical function, all of which significantly impact QoL (World Health Organization,
2021). In Japan, nearly 30% of the population is expected to be aged 65 years or older by 2025, while in
Europe, adults aged 80 and above represent the fastest growing age group (Jalenques et al., 2020; Nakada
etal, 2024).

Community-dwelling older adults, especially those living alone, face elevated risks of loneliness,
social isolation, physical inactivity, and psychological distress, which further impair their functional
capacity and overall well-being (Noh et al., 2021; Oh et al,, 2017). Many of them prefer to remain in their
own homes and maintain autonomy as they age—a concept known as aging in place. Achieving this goal
requires targeted interventions that support both physical and mental health.
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Physical activity (PA) has emerged as a cornerstone non-pharmacological strategy to promote
healthy aging. Regular exercise improves physical function, reduces the incidence of chronic disease, and
alleviates symptoms of anxiety and depression (Lu et al.,, 2022). Moreover, it enhances cardiovascular
fitness, mobility, cognitive performance, and overall QoL (Ning et al., 2024). Among the various exercise
modalities, aerobic activities such as walking, cycling, and swimming have been extensively studied and
are known to increase physical endurance and psychological well-being (Poli et al., 2024). However,
findings regarding their impact on QoL remain mixed, largely due to heterogeneity in exercise type,
frequency, and duration.

In recent years, multicomponent exercise (MCE)—which integrates aerobic, resistance, balance,
and flexibility training—has gained increasing attention for its comprehensive health benefits. Studies
have shown that MCE is more effective than single-mode training in improving physical performance,
functional independence, and mental health outcomes (Jofré-Saldia et al., 2023). Furthermore, community-
based MCE programs foster social interaction, enhance motivation, and improve adherence —factors that
are crucial for long-term benefits and sustained improvements in QoL (Di Lorito et al., 2021; Poli et al,,
2024).

Despite the demonstrated potential of both aerobic and multicomponent exercise, existing
literature presents inconsistent and inconclusive evidence regarding their comparative effects on QoL in
community-dwelling older adults. While some studies suggest that MCE provides superior outcomes due
to its multifaceted approach, others argue that aerobic exercise alone can be equally effective in improving
mood and overall well-being (Di Lorito et al,, 2021; Jofré-Saldia et al., 2023). This inconsistency highlights
a critical gap in the synthesized evidence base and complicates decision-making for healthcare providers
tasked with recommending appropriate exercise interventions.

Given these limitations, this systematic review and meta-analysis aims to rigorously evaluate and
compare the effectiveness of multicomponent versus aerobic exercise interventions on QoL in community-
dwelling older adults. By synthesizing available data from randomized controlled trials, this study seeks
to clarify the relative efficacy of each intervention type and offer evidence-based recommendations for
designing effective, community-based programs that support healthy aging. Understanding these nuanced
differences is essential for informing public health policy, optimizing care strategies, and ultimately
enhancing the well-being and independence of the aging population.

Methods

Study Design

A meta-analysis was conducted in four electronic databases: PubMed, ScienceDirect, Researchgate, Google
Scholar, and Scielo. The search included studies published between 2015 and 2025 using keywords such as
"multicomponent exercise," "aerobic exercise," "quality of life," “community dwelling,” and "older adults."
Boolean operators (AND, OR) were used to combine terms. Only randomized controlled trials (RCTs)
published in English were considered. The protocol followed PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analysis) guidelines.

Inclusion Criteria

Studies included in this meta-analysis were required to meet specific eligibility criteria. First, the study
design had to be a randomized controlled trial (RCT) that investigated the effects of either multicomponent
or aerobic exercise interventions on quality of life (QoL) in community-dwelling older adults. Second,
participants were required to be aged 60 years or older. Third, the studies had to report QoL as either a
primary or secondary outcome, assessed using validated instruments such as the SF-36, SF-12, WHOQOL-
BREF, WHOQOL-OLD, WHOQOL-26, or QoL-AD. Additionally, outcome data had to be reported as mean *
standard deviation or in a format that allowed the calculation of effect sizes. Only studies published between
2015 and 2025 were considered eligible.

Exclusion Criteria

Studies were excluded if they involved institutionalized participants, did not assess QoL as an outcome, used
non-validated or qualitative-only measurement tools, were published in languages other than English, or
were available only as abstracts or conference proceedings without sufficient data.

Operational Definition of Variable

Quality of life is difined as a multidimensional outcome referring to an individual's perceived physical,
mental, and social well-being.

Multicomponent Exercise is defined as structured physical activity programs incorporating two or more
components such as aerobic, resistance, balance, and flexibility training.

Aerobic Exercise is defined as an exercise intervention that primarily involves continuous rhythmic
activities targeting cardiovascular endurance

Community-Dwelling Older Adults are defined as individuals aged 60 years and above living independently
in the community (not in institutional care such as hospitals or nursing homes).

non "o«
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Quality Assessment

The risk of bias of the included studies was assessed using the Cochrane Risk of Bias 2.0 Tool, which
evaluates potential sources of bias across several key domains. These domains include: random sequence
generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment,
incomplete outcome data, selective reporting, and other potential sources of bias. Each domain was
independently evaluated and rated as low risk, unclear risk, or high risk of bias, based on the information
reported in each study.

Data Analysis

RevMan version 5.4 was used for meta-analysis. Standardized Mean Difference (SMD) and 95% Confidence
Intervals (CI) were calculated for continuous outcomes due to the variability in QoL measurement tools. A
random-effects model was applied to account for between-study heterogeneity. Heterogeneity was
assessed using the I? statistic, with I* > 50% indicating moderate to high heterogeneity. Subgroup analysis
was performed to compare the effect of multicomponent versus aerobic exercise.

Results
Literature Search and Characteristic of the Included RCTs
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Figure 1. Preferred reporting items for Sytematic Reviews and Meta-Analysis (PRISMA) flow diagram

The PRISMA flow diagram in Figure 1 illustrates the study selection process for the systematic
review and meta-analysis. From an initial total of 38,114 articles identified through database searches,
740 duplicates were removed, leaving 37,374 articles for screening. Following the application of inclusion
and exclusion criteria—such as publication year, language, availability of full text, and study design—a
total of 1,260 full-text articles were assessed for eligibility. After further exclusion of studies due to reasons
including irrelevant outcomes, non-target populations, and incomplete data, only 6 studies met all criteria
and were included in the final analysis. This process highlights the strict methodological approach taken
to ensure that only high-quality, relevant randomized controlled trials were included in evaluating the
effect of multicomponent versus aerobic exercise on quality of life in community-dwelling elderly.

Risk of Bias Assessment

The risk of bias summary chart presents the quality appraisal of seven included randomized
controlled trials across seven key domains based on the Cochrane Risk of Bias Tool. Green circles with a
plus sign (+) indicate a low risk of bias, yellow circles with a question mark (?) indicate unclear risk, and
red circles with a minus sign (=) indicate high risk. The risk of bias analysis shows that most included
studies had a low risk across all domains, particularly (Sadjapong et al., 2020; Song & Yu, 2019), which
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demonstrated strong methodological quality. However, (Alabarse et al, 2019) and Carta et al. (2022)
showed high risk in randomization, with additional concerns in allocation concealment and blinding,
which may introduce selection and performance bias. Minor unclear risks were also noted in (Miyazaki et
al,, 2022) and (de Resende-Neto et al., 2019). Overall, while the majority of studies were methodologically
sound, these few biases should be considered when interpreting the results.

Alabarse et al 2018

= . Blinding of autcome assessment (detection hias)

Carta et al. 2022

) . . Incamplete outcome data (attrition bias)

e Resende-Meto 2014

wd . . . Blinding of padicipants and personnel {performance hias)

®
@ O O O O |® | selectve repotting (reporting bias)

@ O e M e | ®|otherbias

Mivazaki et al. 2022

Sadjapong 2020

@ O S O ®|® | randomseguence generation (selection bias)
@ O O ® @ |® |~iocation concealment (selection bias)

Figure 2. Risk of bias summary: Review authors' judgements about each risk of bias item presented as
percentages across all included studies

Song 2019

Study characteristics

This table outlines the characteristics of six randomized controlled trials that assessed the impact
of various exercise interventions on the quality of life (QoL) of community-dwelling older adults. The total
sample size across studies ranged from 56 to 120 participants, with mean ages between 65 and 78 years,
representing a typical elderly population.

Table 1. Characteristics of synthesized clinical trials.

Study ?l?/[rsfriSD[)\ge Intervention Comparison E;iuizgglt()f Outcome
de Resende- 62 5 min of joint a stretching 12 week Quality of life
Neto et al. participants mobility, 15 min training (WHOQOL-
(2019) 65.28+4.96  walking, 25 min program, BREF)

muscle strength, and

5 min HIIT
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Study ?l?/[r::rlliSD?ge Intervention Comparison ;\I/I‘lgzui(;;l;t()f Outcome
Sadjapong 64 10-20 min chair No 24 week Quality of life
etal. (2020) participants aerobic training, 25- Intervention (SF-36)
77.78 £7.24 30 min resistance
training, 10 min
balance training
Carta et al. 105 10 min warm up, 40 Recreation 12 week Quality of life
(2022) participants min aerobic and (SF-12)
71.8 +4.7 anaerobic exercise,
10 min cool down
Alabarse et 69 30 minutes of No 12 week Quality of life
al. (2019) participants continuous walking Intervention (WHOQOL-
68.2+5.2 at moderate OLD)
intensity, 3
days/week
Miyazaki et 56 30 min Nordic Ceramicclass 4 week Quality of life
al. (2022) participants walking 3 times per (WHOQOL-
67.93+£5.81  week 26)
Song & Yu 120 75.78 * stepping exercise No 16 week Quality of
(2019) 6.28 programme with Intervention Life-
three 60-minute Alzheimer’s
group training disease

sessions per week.

Effectivenes of exercise on quality of life

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SO Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Multicomponent Exercise
Carta etal. 2022 36.057 4.8747 52 34068 49723 53 19.1% 0.40[0.02,0.79] ——
de Resende-Meto 2019 107.34 125 32 8943 1405 30 14.8% 0.59[0.08,1.10] I —
Sadjapong 2020 56.68  13.34 32 5956 14 32 155% -0.21 [-0.70,0.28] —_—
Subtotal (95% CI) 116 115  49.5% 0.27 [-0.18, 0.71] i

Heterogeneity, Tau®= 0,10, Chi®= 558, df= 2 (P =0.06);, F= 64%
Test for aoverall effect Z=1.18 (P =0.24)

1.1.2 Rerobic Exercise

Alabarse etal 2018 656 158 40 69.4 108 29 158% -0.27 [F0.75, 0.21] - 1
Miyazaki et al 2022 0.0a7 594 29 -1.896 495 29 147% 036 [-0.17,0.87] T
Song 20149 an.z29 4 g0 28.97 272 60 20.0% 0.42[0.08, 0.79] -
Subtotal (95% CI) 129 118 50.5% 0.18 [-0.25, 0.61] —al

Heterogeneity: Tau®=0.09; Chi*= 544 df=2(P=0.07);, F=63%
Testfor averall effect Z=0.83 (P =0.413

Total (95% CI) 245 233 100.0% 0.23 [-0.05, 0.50] -

Heterogeneity: Tau®= 0.06; Chi*= 1114, df= 5 (P = 0.05); = 55% T s

Test for averall effect Z=1.61 (P=0.11) C-.;-ntrol Exne{'iment

Test for subgroun differences: Chi®= 007, df=1 (FP=0.73), F= 0% -
Figure 3. Forest plot of the effect of exercise on quality of life

This forest plot presents the results of a meta-analysis comparing the effects of multicomponent
exercise and aerobic exercise on quality of life in community-dwelling older adults. A total of six
randomized controlled trials involving 478 participants (245 in the experimental group and 233 in the
control group) were included and categorized into two subgroups based on the type of intervention.

In the multicomponent exercise subgroup (3 studies), the pooled standardized mean difference
(SMD) was 0.27 [95% CI: -0.18 to 0.71], with a non-significant overall effect (p = 0.24). Although statistical
significance was not reached, this subgroup showed a larger effect size compared to the aerobic exercise
subgroup, which had a pooled SMD of 0.18 [95% CI: -0.25 to 0.61], also not significant (p = 0.41). The
moderate heterogeneity observed in both subgroups (12 = 64% and 63%, respectively) indicates variability
in results across studies.

While the overall effect across all studies (SMD = 0.23 [95% CI: -0.05 to 0.50], p = 0.11) was not
statistically significant, the trend of higher and more consistent effect sizes in the multicomponent group
suggests a potentially greater impact on quality of life than aerobic exercise alone. This aligns with the
hypothesis that combining multiple physical training elements—such as strength, balance, and aerobic
components—may produce broader physical and psychological benefits for older adults.
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Therefore, despite the statistical uncertainty, these findings offer practical support for the implementation
of multicomponent exercise programs as a more promising intervention to enhance quality of life in the
elderly. Future well-powered studies with standardized outcome measures are warranted to confirm
these trends and strengthen the evidence based.

Publication bias
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Figure 4. Funnel plot of the effect of exercise on quality of life

This funnel plot illustrates the distribution of studies based on their standardized mean difference
(SMD) and standard error (SE), comparing multicomponent exercise (represented by circles) and aerobic
exercise (represented by diamonds). The plot shows a relatively symmetrical distribution around the
overall effect estimate, suggesting no clear evidence of publication bias. Most studies cluster within a
moderate SE range, indicating moderate sample sizes and relatively balanced precision across trials.

While the number of included studies is limited, which reduces the interpretive power of the funnel
plot, a visual trend can be observed. Studies involving multicomponent exercise appear more consistently
positioned to the right of the mean line, indicating generally more favorable effects on quality of life. In
contrast, the aerobic exercise studies are more dispersed across the SMD axis, reflecting greater variability
in their results. Overall, the funnel plot supports the interpretation that multicomponent exercise may
produce more consistent and positive outcomes compared to aerobic exercise, although this trend should
be interpreted cautiously due to the small number of studies included.

Discussion

This meta-analysis found that multicomponent exercise (MCE) led to greater improvements in
quality of life (QoL) among community-dwelling older adults compared to aerobic exercise (AE), although
the difference was not statistically significant. Nonetheless, the observed trend favoring MCE indicates its
potential as a more comprehensive intervention for enhancing well-being in older populations.

Multiple studies support the view that engaging in diverse forms of physical activity, including MCE,
is positively associated with improved QoL in the elderly. Oh et al. (2017) reported strong correlations
between varied physical activity types and enhanced QoL indicators, while Lin et al. (2022) emphasized the
mediating role of physical activity in health-related QoL through the lens of the activity theory of aging,
which posits that sustained activity is essential for life satisfaction in later years. The added benefit of MCE

486



Indriani / The 5th Seminar and Workshop in Public Health Action (ISWOPHA) September 16, 2025

compared to AE may stem from its inclusion of strength, balance, and flexibility training, which target a
broader range of health domains beyond cardiovascular fitness alone (Chiu & Yu, 2022; Gongalves et al.,
2019).

The superiority of MCE over AE can be attributed to its multidimensional impact across physical,
psychological, and social domains. MCE integrates various training components—such as aerobic,
resistance, balance, and flexibility exercises—thereby enhancing physical function, including mobility,
muscle strength, and frailty reduction (Flores-Bello et al.,, 2024; Sadjapong et al., 2020). These gains
contribute to increased self-efficacy, independence, and ultimately, improved life satisfaction (Lin et al.,
2022).

In addition to physical outcomes, MCE offers psychological advantages. Diverse exercise routines are
associated with reduced symptoms of depression and anxiety (Lepsy et al., 2021). Such effects may also
arise from physiological mechanisms, including improved cerebral blood flow and reduced systemic
inflammation, which influence both mood and cognitive health (Fraga et al., 2024; Sadjapong et al., 2020).

Social engagement is another key factor explaining the effectiveness of MCE. Community-based
programs often encourage group participation, fostering a sense of belonging and interpersonal connection
(Lim et al., 2024; Nakada et al.,, 2024; Wei et al., 2022). These interactions promote emotional resilience and
enhance motivation to adhere to exercise routines (Chaudhury et al, 2016). Socially supportive
environments, such as group-based or intergenerational programs, can also reduce loneliness and
strengthen self-efficacy (Nakada et al., 2024), contributing further to improvements in QoL (Chittrakul et
al,, 2020; Izquierdo et al., 2021).

Moreover, MCE is adaptable to various functional levels and preferences, promoting autonomy and
sustained participation. This flexibility is critical for maintaining long-term engagement and maximizing
health benefits. Environmental supports—such as walkable and safe neighborhoods—further reinforce
participation in physical activity among older adults (Chaudhury et al., 2016).

This meta-analysis provides a comprehensive synthesis of current evidence comparing MCE and AE
in community-dwelling older adults. However, several limitations must be noted. The included studies
varied in sample size, intervention duration, and QoL measurement tools, contributing to heterogeneity and
limiting the generalizability of findings (Fien et al., 2022). Small sample sizes in individual studies may have
limited the statistical power to detect significant effects. Moreover, a lack of long-term follow-up in many
studies limits understanding of sustained benefits over time (Flores-Bello et al., 2024).

From a public health perspective, the findings support the promotion of multicomponent exercise
programs in community settings as part of aging-related health strategies. Health practitioners and agencies
are encouraged to implement integrative programs addressing physical, cognitive, and social dimensions of
health (Fien etal.,, 2022; Izquierdo et al., 2021). Educational efforts aimed at encouraging physical and social
activity can empower older adults to take an active role in maintaining their health. Successful
implementation of MCE could also reduce the burden of chronic diseases associated with aging. These
recommendations align with the World Health Organization (WHO) 2020 guidelines, which advocate at
least 150-300 minutes of moderate-intensity or 75-150 minutes of vigorous-intensity exercise weekly,
incorporating multicomponent elements (Fien et al., 2022).

Future research should focus on developing standardized MCE protocols, ensuring consistent
outcome measures, and exploring the mechanistic pathways by which exercise influences QoL. Larger
studies with longitudinal designs are needed to understand how factors such as community support,
environmental context, and program adherence influence long-term outcomes. Investigating how social
networks and built environments contribute to the effectiveness of MCE interventions can provide
additional insights for designing more inclusive, accessible, and sustainable programs (Lim et al., 2024;
Zhang et al,, 2018).

Although this meta-analysis did not find a statistically significant difference between
multicomponent and aerobic exercise in improving QoL, the observed trends suggest that MCE may offer
superior and more comprehensive benefits. By targeting multiple domains—physical, mental, and social—
MCE emerges as a holistic and effective strategy for promoting healthy aging. These findings underscore the
importance of adopting multifaceted exercise interventions in both clinical and community-based settings,
and highlight the need for continued research to further validate and expand on these outcomes.
Conclussion
Multicomponent and aerobic exercise interventions showed improvements in the quality of life of
community-dwelling older adults, with multicomponent exercise more effective and more comprehensive
benefit. These findings suggest potential benefits for the health and well-being of older adults. In the
meantime, health practitioners are encouraged to consider multi-component exercise as part of Physical
Activity Promotion Programs to support improvements in the quality of life of older adults.

Limitations
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This study has several limitations. First, there was substantial heterogeneity in the multicomponent

exercise subgroup, likely due to differences in intervention types, durations, and outcome measures.

Second, some studies reported only partial domain data for quality of life, limiting the comparability of

results. Third, funnel plot asymmetry suggests potential publication bias. Lastly, most interventions were

supervised, which may not reflect real-world conditions. Future research should aim for more standardized

intervention protocols, complete and transparent reporting of quality of life domains, and include follow-

up assessments to evaluate the long-term effects of exercise interventions in community settings.
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