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Abstract
Although there is substantial evidence on the association between physical activity and selfrated health among older adults globally, there is a paucity of findings on this topic for the
aging Indonesian population. The present study was conducted to investigate the association
between self-reported physical activity and self-rated health among older adults in Indonesia.
The data used were from the fifth wave of the Indonesian Family Life Survey (IFLS). A
multilevel regression approach was used for analysis. A sample of 1,813 older adults (aged 60
and over) within 311 communities was used in the study. Self-reported physical activity
measured by time spent walking was the independent variable, and self-rated health was the
dependent variable. The analysis was adjusted for gender, age, education level, marital status,
religiosity, retirement status, neighborhood safety, extroversion, and subjective poverty. The
results revealed that increased physical activity was consistently associated with better selfrated health in both unadjusted (β=0.04, p<0.05) and adjusted (β=0.06, p<0.01) models. To
improve public health in Indonesia, primary health care professionals, health policymakers,
and other health promoters should consider including physical activity in health policies and
encourage older individuals to engage in regular physical activity.
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Introduction
Health care systems are concerned with disease prevention in old age. This aged stage of life
is usually accompanied by a relatively high prevalence of health issues (Barnett et al., 2012).
This concern continues to rise, given that the senior population continues to increase due to
the increased life expectancy. It is estimated that elderly individuals aged over 60 will almost
double by 2050, from 12% in 2015 to 22% in 2050 (World Health Organization, 2017).
Meanwhile, in the ASEAN region, it is predicted that older adults will represent 24.2% of the
entire population in 2050 (Adioetomo & Mujahid, 2014). This is interesting because the aging
process may lead to deterioration in both mental and physical health.
Self-rated health has been found to be among the predictive factors of morbidity and mortality
and is a valid measure of individuals’ health (DeSalvo et al., 2006). Moreover, it is a variable
that covers different dimensions of human health (Idler & Benyamini, 1997), including mental
and physical health. These dimensions are not only physiological but also psychological,
social, and functional (Damian et al., 1999). Many researchers and health professionals have
used clinical variables to monitor older adults’ health in the senior population. Yet, evidence
has shown that self-perceived health is an important variable for predicting health status over
time (Idler & Benyamini, 1997).
Among the strategies adopted to prevent and reduce chronic diseases observed in later life,
physical activity promotion has gained substantial attention in the literature (Woodcock et al.,
2011). Physical activity is recommended to be implemented in health systems. Performing
physical activity was found to be effective in reducing the risk of developing chronic
conditions. In an eight years follow-up study among women aged 40 to 64 years, it was found
that even moderate intensity and duration of physical activity like walking was associated
with a reduced risk of type two diabetes mellitus (Hu et al., 1999). A negative relationship was
found in a study investigating the links between physical activity and multimorbidity among
younger and older adults (Cimarras-Otal et al., 2014). In Indonesia, physically active
individuals were less likely to contract diabetes mellitus Type 2 (Simbolon et al., 2020).
Accordingly, many researchers have found a linear association between physical activity and
self-rated health, claiming that physically active individuals report better health. Abu-Omar
et al. (2004) investigated this relationship across 15 European countries. They found that
individuals who were engaged in physical activity were more likely to report better health.
However, there was a significant difference in the strength of the association across the
countries. Likewise, in a sample of Spaniards aged between 15 and 64, Galán et al. (2010)
examined a dose-response relationship between leisure-time physical activity and self-rated
health. They revealed a significant relationship between the amount of leisure-time physical
activity and self-rated health. Subsequently, the strength of the association increased with the
frequency of the activity. In a longitudinal study conducted among older adults from
Germany, physical activity was positively related to positive perceptions of aging, which led
to better health (Beyer et al., 2015). The study found that physical activity mediated the
relationship between self-perception of aging and self-rated health. Walking was also found
predictive of self-rated health. With a sample of Spaniard adults, one study found that regular
walking was associated with self-rated health (Romo-Perez et al., 2016).
Walking is one of the most recommended activities for older people, and it has been
extensively examined and showed a positive association with self-rated health. Neufeld et al.
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(2013) found that walking ability was related to self-rated health among older adults. They
concluded that difficulty in walking might be predictive of health problems in an aging
population.
Indonesia is one of the fastest aging populations worldwide, with an estimated 74 million
older adults by 2050 (Kadar et al., 2013). Although there is substantial evidence on the
association between physical activity and self-rated health among older adults worldwide,
this evidence is lacking for the Indonesian population. A recent review suggested that
correlates of physical activity may differ from one country to another, and that countryspecific research is needed to inform better national and local public health interventions
(Liangruenrom et al., 2019). Therefore, this study aimed to investigate the association between
self-reported physical activity and self-rated health among older adults in Indonesia.

Methods
Data
The data were taken from the fifth wave of the Indonesian Family and Life Survey (IFLS)
conducted in late 2014 and early 2015. This is a continuous sociodemographic and health
survey conducted since 1993 in collaboration with Rand Corporation (California, United
States) and the survey METER (Yogyakarta, Indonesia). Data collection was performed at the
individual, household, and community levels using multistage stratified sampling (Strauss
et al., 2016). When the survey started in 1993, the households were randomly selected from
321 enumeration areas in 13 provinces of Indonesia. In each urban enumeration area, twenty
households were randomly selected, and in each rural enumeration area, thirty households
were randomly selected. The fifth wave of IFLS collected information on 16,204 households
and 50,148 individuals aged 15 and older from 311 communities. These 311 communities
correspond to the 321 enumeration areas, excluding nine twin EAs (Strauss et al., 2016). A
sample of older individuals (≥60 years of age) was used in the present study. This cutoff of 60
was used following the World Health Organization (2017) investigation, which used this
lower threshold for older adults. Before enrolling in the survey, the respondents provided
informed consent. A sample of 1,813 respondents with completed data was used in the data
analysis.

Measures
Self-rated health was the outcome variable in this study. The survey asked the respondents to
rate their health in general, with the following response options: ‘very healthy,’ ‘somewhat
healthy,’ ‘somewhat unhealthy,’ and ‘very unhealthy’ (Strauss et al., 2016). The responses
were recorded on an ordinal scale as follows: ‘1’ for very unhealthy, ‘2’ for somewhat
unhealthy, ‘3’ for somewhat healthy, and ‘4’ for very healthy.
Physical activity was the independent variable in this study. The survey asked the
respondents to estimate the time they spent walking in the last seven days. This included the
time spent at work, at home, walking to travel from one place to another, and walking for
recreation, exercise, sport, or leisure. They were asked whether they engaged in any of these
activities mentioned above during the past seven days for at least ten consecutive minutes
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(Strauss et al., 2016). The survey also included the following question: “How much time did
you usually spend doing any of these activities on one of those days?”, with these response
options: < 2 hours (< 30 minutes or ≥ 30 minutes) and ≥ 2 hours (< 4 hours or ≥ 4 hours)
(Strauss et al., 2016). These responses were recorded for analysis as follows: ‘ 1’ for < 30
minutes, ‘2’ for ≥ 30 minutes, ‘3’ for < 4 hours, and ‘4’ for ≥ 4 hours.
The survey also collected data on gender, age, education level, marital status, religiosity,
retirement status, neighborhood safety, extroversion, and subjective poverty of respondents.
For statistical analysis, gender was given a dummy code ‘1’ for males and ‘0’ for females
(reference group). Age was broken down into three categories: 60-69 coded as ‘1’ (reference
group), 70-79 coded as ‘2’, and 80-90 coded as ‘3’. For the education level, ‘1’ represented
primary education (reference group), ‘2’ junior high school, ‘3’ senior high school, and ‘4’
higher education. Two categories were used for marital status: ‘1’ for married individuals and
‘0’ for unmarried (single, widowed, and divorced) (reference group). A dummy code ‘1’ was
assigned to those who reported that they were religious and ‘0’ to non-religious (reference
group). For retirement status, ‘1’ was assigned to retired individuals and “0” to those still in
the labor force (reference group). For neighborhood safety, the survey asked respondents
whether it was safe for them to walk alone at night in most parts of their place of residence
(Strauss et al., 2016). The answers were recorded as follows: ‘1’ for very unsafe, ‘2’ for unsafe,
‘3’ for safe, and ‘4’ for very safe. Extroversion was assessed using the Big Five Inventory
(Rammstedt & John, 2007). For the subjective poverty level, the respondents were asked to
assess their economic status on a scale from 1 (denoting ‘richest people’) to 6 (denoting
‘poorest people’) (Strauss et al., 2016).

Statistical analysis
The data were managed and analyzed with R statistical software (Ihaka & Gentleman, 1996).
The dplyr (Mailund, 2019) and lmertest (Kuznetsova et al., 2017) packages were employed
for data analysis. A multilevel regression analysis was performed with data from 1,813 older
adults within 311 communities. This multilevel approach was used in order not to
underestimate the standard errors of the regression coefficients, which usually occurs in
typical multivariate analysis (Hibino et al., 2012). Three models were analyzed: Model 1
(empty model) was a null model with individuals within communities. Model 2 included
physical activity as an explanatory variable. Model 3 included gender, age, education level,
marital status, religiosity, retirement status, neighborhood safety, extroversion, and subjective
poverty as covariates.

Results
The descriptive statistics for the study sample and the mean scores for self-rated health across
sociodemographic categories are presented in Table 1. The mean age was 67.01 years (SD =
6.01), the mean score of self-rated health was 2.75 (SD = 0.70), the mean score for physical
activity was 2.04 (SD = 0.89), the average score for extroversion was 7.02 (SD = 1.33), the mean
score for subjective poverty was 4.06 (SD = 1.11), and the average score for neighborhood
safety was 3.17 (SD = 0.48).
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Table 1: Characteristics of the Study Sample and Mean Scores for Self-Rated Health
Across Sociodemographic Categories (n = 1,813)
Study variables
Self-Rated Health
Physical activity
Age in Years
60-69
70-79
80-90
Gender
Female
Male
Marital Status
Married
Unmarried
Education
Primary
Junior high school
Senior high school
Higher education
Retired
Yes
No
Religious
Yes
No
Extroversion
Subjective poverty
Neighborhood Safety

n
1,813
1,813
1,804
1,255
483
66

%

Mean (SD)
2.75 (0.70)
2.04 (0.89)

Mean of SRH (SD)

69.56
26.77
3.65

67.02 (6.01)
2.76 (0.69)
2.70 (0.71)
2.80 (0.74)

905
908

49.9
50.1

2.73 (0.72)
2.76 (0.68)

1,224
589

67.5
32.5

2.77 (0.68)
2.70 (0.74)

999
179
150
46

72.7
13.02
10.9
3.34

2.73 (0.70)
2.68 (0.65)
2.77 (0.60)
2.80 (0.45)

453
1,197

27.5
72.5

2.64 (0.71)
2.80 (0.68)

1,255
136
1,813
1,788
1,813

90.2
9.8

2.73 (0.70)
2.69 (0.69)
7.02 (1.33)
4.06 (1.11)
3.17 (0.48)

Note: SD = Standard Deviation, SRH = Self-Rated Health

Slightly over 50% of the respondents were males, and around 67% were married. Seventy-two
percent had completed primary education, 13% junior high school, 11% senior high school,
and 3% higher education. Slightly over 27% were retired, and over 90% were religious. The
results of the multilevel regression analysis with self-rated health as the dependent variable
are presented in Table 2.
Table 2: Results of Multilevel Regression Analysis with Self-Rated Health as the
Dependent Variable (n = 1,813)
Independent variables
Intercept
Physical activity
Gender (ref = female)
Male
Age (ref =60-69)
70-79
80-90
Marital status (ref = unmarried))

Model 1
Coef.
SE
2.74***
0.02

Model 2
Coef.
SE
2.66***
0.04
0.04*
0.01

Model 3
Coef.
SE
2.60***
0.25
0.06**
0.02
0.03

0.05

0.03
0.01

0.05
0.18
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Independent variables

Model 1
Coef.
SE

Model 2
Coef.
SE

Model 3
Coef.
SE
-0.05
0.05

Married
Education (ref = primary)
Junior high school
0.02
0.07
Senior high school
0.02
0.07
High education
0.04
0.11
Retirement (ref = not retired)
Retired
-0.15**
0.05
Religiosity (ref = non-religious)
Religious
0.07
0.07
Extroversion
-0.01
0.01
Neighborhood safety
0.10*
0.05
Subjective poverty
-0.06**
0.02
Random parameters
Between Communities
0.03( 0.17)
0.03 (0.18)
0.04 (0.21)
R-Squared
0.06
0.07
0.13
Note: * p<5%, ** p<1%, *** p<0.1% SE = Standard Error, SRH = Self-rated Health, Coef = Coefficients,
Ref = reference group

Model 1 (null model) indicated a significant variation of self-rated health among communities
(σ2u0=0.03), and the intraclass correlation was 0.06. Physical activity was positively associated
with self-rated health (β=0.04, p<0.05), taking into account cluster-specific random effects.
Even after controlling covariates, physical activity was still associated with better self-rated
health (β=0.06, p<0.01). Among the covariates, retirement status, subjective poverty, and
neighborhood safety were significantly related to self-rated health with (β= -0.15, p<0.01, β= 0.06, p<0.01, and β=0.10, p<0.05 respectively).

Discussion
Despite the number of studies that investigated the association between physical activity and
self-rated health, few have been conducted among the aging Indonesian population. The aim
of this study was to address this gap. The main findings revealed that the time spent walking
was associated with better self-rated health among older adults in Indonesia, even after
adjusting for a range of potential confounding variables. These findings suggest that the aging
individuals in Indonesia can derive health benefits from increasing participation in their
physical activity.
These findings corroborate prior studies that have documented the benefits of engaging in
physical activity for self-rated health in old age. For example, Kerr et al. (2012) investigated
the links between physical activity and self-rated health among older adults aged 66 years
and over in 2 major US metropolitan regions. The results showed that physical activity was
predictive of self-rated health. Similarly, in a study involving community-dwelling older
adults in Iceland, it was found that physical activity increased the likelihood of reporting good
self-rated health (Arnadottir et al., 2011). A similar trend was found among aging people
survivors of cancer. Those engaged in physical activity reported higher self-perceptions of
health (Lee et al., 2015).
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Even though physical activity is significantly associated with better self-rated health among
the elderly, it is worthy of acknowledging that some previous studies did not confirm a
significant role of physical activity in predicting self-rated health. For example, in a study
conducted by Parkatti et al. (1998) with a sample of Dutch older adults aged between 55 and
89 years, it was found that physical activity predicted better self-rated health, but only before
adjusting confounding variables. The possible explanation they provided was that the
important factor in predicting self-rated health was the cognitive interpretation associated
with physical functioning and not the physical activity per se.
Self-rated health is a concept that encompasses physiological, psychological, and social health
components (Damian et al., 1999). Therefore, the paths through which physical activity is
associated with self-rated health might be physiological, psychological, and social. For
example, physical activity may help reduce body fat and increase insulin sensitivity, resulting
in the reduction of blood sugar, which in turn reduces the risk of diabetes mellitus type 2
(Parkatti et al., 1998). Apart from improved health, physical activity may increase the secretion
of endorphins, resulting in improved mood (Basso & Suzuki, 2017). Moreover, physical
activity may improve social relationships, as people involved in physical activities engage in
more interactions with peers, which may result in increased social support (Kaplan et al.,
1991).
Old age is often characterized by a sedentary lifestyle. Previous research found that with more
than 70% of older adults in Indonesia, one of the most prevalent activities was watching
television (Arifin et al., 2012). The same study reported that the number of older adults
participating in outdoor activities and physical activities was very low (less than 2%). This is
alarming for the national health care in a country with an increasing number of older adults.
Thus, encouraging ageing individuals to participate in physical activity should be a priority
for health professionals and policymakers.
Some limitations have to be acknowledged. Because of its cross-sectional design, no causal
relationships could be established in this study. Longitudinal studies might provide a better
insight into the direction and causality of this relationship. Another limitation is that the study
used self-reported walking as physical activity measure. The key strength of the study is the
use of a relatively large, population-representative sample that allowed to make inferences at
the national level.

Conclusion
This study found evidence that engaging in more physical activity as measured by time spent
walking is linked to better self-rated health among older adults in Indonesia, even after
adjusting for gender, age, education level, marital status, religiosity, retirement status,
neighborhood safety, extroversion, and subjective poverty. To improve public health in
Indonesia, primary health care professionals, health policymakers, and other health
promoters should consider encouraging older individuals to engage in regular physical
activity.
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