Journal of Physical Education and Sport ® (JPES), Vol.20 (6), Art 468, pp. 3467 - 3477, 2020
online ISSN: 2247 - 806X; p-ISSN: 2247 – 8051; ISSN - L = 2247 - 8051 © JPES

Original Article
Relationship between physical activity and quality of life in older adults: A metaanalysis
MEUNGGUK PARK1, EMEKA ANAZA2, HEEJINE SHIN3, SIMON M. PACK4, MORGAN CHITIYO5
1
Sport Administration Program, School of Human Sciences, Southern Illinois University, USA
2
Hart School of Hospitality, Sport, and Recreation Management, James Madison University, USA
3
School of Management and Marketing, Southern Illinois University, USA
4
Collins College of Professional Studies, Division of Sport Management, St. John's University, USA
5
Department of Specialized Education Services, University of North Carolina Greensboro, USA
Published online: December 30, 2020
(Accepted for publication: December 15, 2020)
DOI:10.7752/jpes.2020.06468
Abstract:
Problem Statement: As the global population over the age of 65 has grown significantly in recent decades, their
quality of life is of prime importance in the field of health and medicine. In the literature, physical activity is
positively related to quality of life of older adults. However, the association between physical activity and
quality of life among this population needs to be examined further. The lack of meta-analytical research using
correlation coefficients in measuring the average effect size of the relationship is apparent. Purpose: This study
was designed to conduct a meta-analysis of the correlation between physical activity and quality of life among
older adults. Methods: A systematic search of Academic Search Complete, PubMed, and Google Scholar
yielded 12 studies that met the criteria for a meta-analysis (total participants = 2,819). Comprehensive MetaAnalysis Version 3 software was used to compute weighted average effect size. Results: The main finding of
this study indicated that the effect size across the 12 studies was .263 (Fisher’s Z = 5.298, p < .001), indicating
that participation in physical activity had a significant positive effect on quality of life. In addition, this study
analyzed heterogeneity that represents the variability among the studies, the Q-value (Q = 75.142, p < .001), and
the I-squared value (85.361), which demonstrated that the studies were heterogeneous. To assess publication
bias, the researchers produced the symmetrical funnel plot, indicating a possible absence of publication bias.
Conclusions: This study provided evidence of a strong relationship between physical activity and quality of life
among older adults. This research adds to the existing literature, while also contributing to practice. Most
importantly, this study has meaningful implications for health care professionals serving seniors who have
limited access to physical activity as a result of the COVID-19 pandemic.
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Introduction
There were 703 million people age 65 years and over in the world in 2019, and a sixth (i.e., 17% or
roughly 1.6 billion people) of the world’s population will be over the age of 65 years by 2050 (He, Goodkind, &
Kowal, 2016; United Nations, 2019). According to the United States Census Bureau (2017), the number of older
adults in the United States is 47.8 million, accounting for almost 15% of the total population. While Baernholdt,
Hinton, Yan, Rose, and Mattos (2012) found that the quality of life worsened in the U.S. population from 19932001, Richard J. Hodes (Director of the National Institute on Aging) pointed out, “People are living longer, but
that does not necessarily mean that they are living healthier.” (Cire, 2016, para. 3). Quality of life (QOL) is a
broad and multi-dimensional concept that includes physical and mental health, social functioning, and emotional
well-being (World Health Organization, 1993). Due to the need to improve quality of life for the elderly, several
studies have been conducted to examine factors affecting QOL among older adults. Extant research has yielded
several key factors including, demographic factors (e.g., advanced age, marital status, employment, higher
education, etc.; Thadathil, Jose, & Varghese, 2015), family relationship and social support (e.g., Kang, Park, &
Wallace, 2018; LaRocca & Scogin, 2015), religious affiliation (e.g., Gallardo-Peralta, 2017), and depression
(e.g., Sivertsen, Bjørkløf, Engedal, Selbæk, & Helvik, 2015). More importantly, physical activity (PA),
including sport participation, has consistently been positively associated with QOL in older adults (Elavsky et
al., 2005; McAuley et al., 2006; Phillips, Wójcicki, & McAuley, 2013).
PA was found to have both short and long-term positive effects on QOL among older adults (Elavsky et
al., 2005). In addition, PA interventions are very effective in reducing the risks of age-related diseases and
enhancing cognitive abilities in older adults (Centers for Disease Control and Prevention, 2020). Several studies
found that the link between PA and QOL was mediated by several psychological variables including selfefficacy, self-esteem, and positive affect (Elavsky et al., 2005; White, Wójcicki, & McAuley, 2009).
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PA and QOL among the elderly, there is a need to systematically review existing empirical studies related to this
relationship. Unfortunately, there have been relatively few meta-analyses investigating the association between
the two variables in recent years (e.g., Kelley, Kelley, Hootman, & Jones, 2009; Raafs et al., 2020). Among
these few studies, there is a lack of meta-analysis research using correlation coefficients in measuring the
average effect size of the relationship between PA and QOL.
A meta-analysis is a statistical method that enables researchers to combine data from multiple
quantitative studies (Akobeng, 2005; Haidich, 2010). There are several benefits for using meta-analysis over
individual studies.
First, while individual studies may yield conflicting results, meta-analysis allows scholars to identify
trends and patterns among study results by contrasting results from different studies (Greenland & O’Rourke,
2008).
Second, because a meta-analysis is a statistical procedure that combines the effect sizes from a set of
empirical studies, this statistical procedure provides a powerful and precise estimate of the mean effect size
across studies, leading to enhanced generalizability of results (Haidich, 2010).
Third, as opposed to qualitative reviews, a meta-analysis allows researchers to minimize bias in the
review process, which leads to improved reliability and accuracy (Akobeng, 2005). Given these benefits of metaanalyses and the lack of such studies in relation to PA and QOL among the elderly, it is necessary to explore this
further.
Therefore, the purpose of this current meta-analysis was to examine the relationship between PA and
QOL among older adults. Specifically, the researchers wanted to answer the following research questions:
1. What is the relationship between PA and QOL among elderly?
2. Is there difference in the effect sizes (the correlation between PA and QOL) between studies
conducted before 2010 (2001-2010) and those that were conducted after 2010 (2011-2018)?
It is anticipated that this knowledge can have meaningful implications for both researchers and practitioners in
the health care and physical education sectors.
Methods
Search Strategy and Literature Search
The authors identified related journal articles through a database search. To find and retrieve related,
published studies on the link between PA and QOL, the authors used six search-engine databases including
EBSCO, Academic Search Complete, Business Source Complete, PsycINFO, SPORTDiscus, and Google
Scholar. The key words used were “physical activity”, “quality of life” and “seniors or older adults.”
Eligibility Criteria
The authors established five eligibility criteria to select the relevant articles for data analysis. First,
only articles published from 2001 to 2018 were included in this study. Second, the studies must have
investigated physical activity and quality of life among the elderly. Third, the empirical studies examined should
have demonstrated and reported a correlation between PA and QOL. Fourth, the study statistics could be
transformed into an effect size and fifth, the studies should have been available and accessible as full-text
articles.
Sample
In the process of identifying relevant articles, the authors manually reviewed each of the identified
articles (titles and abstracts) and removed those that did not meet the five criteria. In addition, duplicates were
removed during this process. As a result of the literature search and selection processes, only 12 articles were
selected as meeting the eligibility criteria for this meta-analysis (N = 12; total participants = 2,819). A list of the
12 articles used to conduct the meta-analysis in this study is presented in Table 1.
Data Analysis and Effect Size Calculation
The meta-analysis for this study was conducted using Comprehensive Meta-Analysis Software Version
3, which is one of the most widely used programs. Comprehensive Meta-Analysis (CMA) is considered as the
most user-friendly software program with one of its main benefits being the ability to enable a conversion
between different indices of effect size (Bax, Yu, Ikeda, & Moons, 2007). In addition, CMA allows for
measuring of heterogeneity and publication bias. These authors used a random-effect model to measure the
overall effect size (Borenstein, Hedges, Higgins, & Rothstein, 2009). The correlation coefficient r was used as
the effect size.
Results
Effect Size for Relationship between PA and QOL
The CMA software program performed the analysis and the results showed the correlation and sample
size of each of the 12 studies. The effect size across all 12 studies was .263 (Lower limit = .168, Upper limit =
.354, Fisher’s Z = 5.298, p < .001). The correlation of each study was converted to the Fisher’s z scale (this
transformation is used in meta-analysis for stabilizing the variance). This result suggests that participation in PA
had a significant, positive effect on QOL for older adults. The effect size results are shown in Table 1.
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Additionally, a subgroup analysis was conducted to see if the effect sizes were different between the
studies conducted before 2010 (2001-2010) and studies conducted after 2010 (2011-2018). The effect size for
each of the two groups was significant. For studies conducted from 2001-2010 (n = 6), the effect size was .238
(Lower limit = .127, Upper limit = .343, Fisher’s Z = 4.133, p < .001), and for studies conducted between 20112018 (n = 6), the average effect size was .287 (Lower limit = .125, Upper limit = .433, Fisher’s Z = 3.421, p <
.001). However, a comparison of the effect sizes between the studies conducted before 2010 (2001-2010) and
those that were conducted after 2010 (2011-2018) (Q-value = 2.494, p = .114) did not indicate any statistically
significant difference.
Analysis of Study Heterogeneity Heterogeneity in meta-analysis represents the variability among the studies in
the meta-analysis (Higgins, Thompson, Deeks, & Altman, 2003). This current study analyzed heterogeneity,
based on the I-squared value. There are three main levels in I-squared values to determine the variability among
the studies (Higgins et al., 2003): (1) I-squared values of 20% and below means that there are low levels of
heterogeneity, (2) I-squared value of 50% means there are either average or medium levels of heterogeneity, and
(3) I-squared value of 75% and above means there are high levels of heterogeneity. In this study, the I-squared
value was 85.361, a number that indicates a high level of heterogeneity.
Analysis for Publication Bias-Funnel Plot It is important to measure publication bias in a meta-analysis research
study. Publication bias is defined as “a bias against negative findings on the part of those involved in deciding
whether to publish a study” (Soeken & Sripusanapan, 2003, p. 57). Publication bias occurs when empirical
studies reporting positive findings tend to be published more than those with negative findings (Stanley, 2008).
Therefore, meta-analysis research is more likely to include such studies; thus, researchers may prefer to submit
research manuscripts showing the statistical significance of their study results (Homberg, McCarthy, &
Tabvuma, 2015). One of the widely used assessments for publication bias is to use funnel plots, which visually
assess the amount of variation among the results of the studies (Homberg et al., 2015). The symmetrical plot
indicates that the literature is unbiased, while asymmetrical plot shows there is a bias in the related published
literature. In this current study, the CMA analysis showed the symmetrical funnel plot, indicating a possible
absence of publication bias. The funnel plot is presented in Figure 1.
Figure 1. Funnel Plot of the Meta-Analysis of the 12 Studies
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Older adults benefit greatly from PA, and some of these benefits include the ability to live
independently, reduced risk of coronary heart disease, high blood pressure, colon cancer, diabetes, limit anxiety
and depression, and maintain healthy bones (Centers for Disease Control and Prevention, 2020). This current
study provided evidence of a strong relationship between PA and QOL among seniors. We found a strong
support for the idea that when older adults actively participate in PA, they are likely to have improved quality of
life. The result from the subgroup analysis showed that there were no significant differences in the effect size
between the studies conducted before 2010 (2001-2010) and after 2010 (2011-2018) with the average effect size
(r = .287, Fisher’s Z = 3.421, p < .001). For the studies conducted after 2010, stronger effect sizes (r = .238,
Fisher’s Z = 4.133, p < .001) were found relative to studies conducted from 2001-2010. While statistically
insignificant (Q-value = 2.494, p = .114, 95 % confidence interval), the authors carefully assumed that this result
shows a trend. For example, a variety of health campaigns on the importance of PA for seniors seems to be
effective, and PA programs for this population developed in recent years seems to be effective in enhancing their
QOL.
Few studies have performed a meta-analytic review on the relationship between PA and QOL for older
adults. Those studies used odds ratio and mean differences to assess the average effect size (e.g., Kelley et al.,
2009; Raafs et al., 2020; Zhang et al., 2020). This current study extends the existing body of knowledge on the
topic by using a correlation method in computing the effect size. Odd ratio and mean differences methods are
the measures frequently used to report findings of meta-analysis in the medical field whereas researchers in the
social sciences tend to mostly rely on use of the correlation coefficient r (Krasnikov & Jayachandran, 2008). In
addition, meta-analyses using correlation coefficients can enable researchers to have a deeper understanding of
the meta-analytic findings (Diener, Hilsenroth, & Weinberger, 2009).
During this COVID-19 pandemic, many older adults have had limited access to PA, and a majority of
them are experiencing loneliness and depression (Armitage & Nellums, 2020; Banerjee, 2020; Damiot, Pinto,
Turner, & Gualano, 2020). This study has meaningful implications for health care professionals and
administrators in physical education who provide health care services to seniors. Health care professionals
should seek to promote physical activity among their elderly clients since it helps to maintain PA among this
population to improve their overall well-being (Damiot et al., 2020). The World Health Organization (2020)
recently launched the Be Active campaign designed to promote PA at home during the COVID-19 pandemic.
One of the recommendations of the campaign was to have individuals participate in online exercise classes.
Thus, health care professionals serving seniors may develop virtual PA programs for their senior clients. In
addition, there should be continued education and research on the importance of aging adults incorporating PA
into their lives and community activities (Centers for Disease Control and Prevention, 2020).
A main limitation of this study is that only 12 studies met the criteria for inclusion. It is possible some
studies that met the criteria might have been missed during the search process. However, despite these
limitations, results from this study are still informative given the total number of participants (2,8193).
There is a need for additional meta-analytic research exploring mediating factors between PA and QOL
among seniors. Several variables could mediate the relationship between PA and QOL. McAuley et al. (2006)
found that self-efficacy can play a primary role in the relationship between PA and QOL. Physical selfworth/self-esteem (McAuley et al., 2005) was also found to be an important factor influencing the relationship.
In addition, it is worthwhile to examine the average effect size by different subgroups (e.g., gender, geography,
type of PA intervention, etc.). Finally, there is a strong research need for examining PA and QOL among seniors
in low-and-middle income countries, as there is limited research on ageing in those countries (e.g.,
Daskalopoulou et al., 2017).
Conclusions
This meta-analytic review supported the evidence that higher levels of PA are related to greater QOL
among older adults. This meta-analysis showed substantial evidence of heterogeneity among the 12 studies.
The main finding extends the existing literature on the topic by using the meta-analysis of correlation
coefficients. For practitioners, this study has meaningful implications particularly for health care professionals
serving the elderly-it highlights the significance of providing quality PA programs to the population.
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