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ABSTRACT

Old age is characterized by many problems including physical health, psychological health, and overall well-
being problems. Most studies indicate a decline in subjective well-being in the geriatric population. Although
EEBny studies have investigated the relationship between physical activity and subjective well-being in old age,
3w have been conducted among the aging Indonesian population. This study was aimed at investigating the
association between physical activity and measures of subjective well-being among older adults in Indonesia
using data from a community survey. After restricting the sample to individuals aged 60 and older, a sample of
1,813 old individuals was yielded. Two models of multiple regression were estimated. In the first model,
subjective well-being was predicted by physical activity. The second model added to the first model a wide range
of confounding variables in order to check whether the relationship between physical activity and subjective
well-being was still significaf after adjusting for covariates. The main findings revealed that staying physically
active was associated with high levels of life satisfaction but not with happiness beyond the contribution of
gender, education, marital status, religiosity, personality, and self-rated health. Physical activity yields well-being
benefits in old age and these findings are relevant for policymakers, health professionals in the geriatric field, and
public health professionals.
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INTRODUCTIONj)

The enhanced life expectancy coupled with the decline in fertility has led to an increased aging
population all around the world. Countries in the ASEAN region are not an exception. In fact, the population
of older adults was estimated to be 8.1% in 2010 and is thought to be 17% in 2035, and is projected to be
24 2% in 2050 (Adioetomo & Mujahid, 2014). Indonesia b@lg the fourth populous country in the world and
the most populous in the ASEAN region will account for a large number of older adults. Indonesia had a
population of 60 years of age as high as 21 million in 2010 and is estimated to have 62 million in 2050
(Biswas, 2018). Normalg) threshold from 60 years in age or more is referred to individuals as elderly.
Reaching this age of life in the wake of extending life expectancy is to promote a high health-related quality
of life into old age as a central concern for many. As asserted by (Mirtha, Tulaar, & Pramantara, 2021), a
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longer life brings opportunities not only for older individuals and their families but rather than to the
societies as a whole. These so-called additional years in the life shelf of humans may provide the chance to
contribute in many ways to the families and communities as well. However, being healthy is all about g
key success of these individuals. Corroborated with this later evidence, it is predictable that if people can
experience these extra years of life in good health especially living in a supportive environment, their ability
to perform things they value would g little different from the younger person (Langhammer, Bergland, &
Rydwik, 2018; Mirtha et al., 2021). Sedentary lifestyles are common in many parts of the world, including
Indonesia (Zeng et al., 2017). Despite the fact that physical activity is often recommended in later life due to
its benefits to cardiovascular and cognitive health, osteoporosis (Clifford, Rahardjo, Bandelow, &
Hogervorst, 2014), it has also been proven to be favorable for muscle strength, aerobic capacity, reduction of
fracture risk and general well-being in the elderly stage (Van der Bij, Laurant, & Wensing, 2002; Christmas
& Andersen, 2000). However, many of these free health benefits by involving in physical activity afffihot
taken consciously by the elderly and are unexplored and untapped anyway. We recall for instance that in the
United stated, over 60% of the elderly and are not regularly involved in such activities wherein other
developed countries, 30% up to 80% of the elderly arefhysical inactivity (Van der Bij et al., 2002). For
World Health Organization in its newest guideline for physical activity and sedentary behavior suggested
that all adults have moderate-intensity for 150-300 min or vigorous-intensity for 75-150 min per week
(Mirtha et al., 2021). However, it has been reported by Indonesian Basic Health Research henceforth
(RISKESDAS) 2018 that the proportion of low physical activity (less than 150 minutes per week) in
Indonesia was estimated at 33,5% with the highest number in Jakarta (47,8%) and the lowest in Bali (26%).
In tandem, sufficient physical activity drop down from 73.9% to 66.5% in all age from 2013 to 2018. With
the same source, studies shown that 59% of office workers in Jakarta are less active and spend time to do
sedentary activity as much as 471 minutes per day or nearly 8 hours per day. The implication of these facts
audited especially those related to the prevalence of physical activity in the Indonesian elderly imply that the
low physical activity would indeed plague the well-being of these individuals or health problems such as
obesity, and other ailments related to physical inactivity. Thus, due to the fact that physical activity is among
crucial factors to keep elderly individual healthy, we gather our concerns to investigate the extent to which is
the involvement of Indonesian olders in physical activity along with exploring main factors associated with
subjective well-being within these elderly individuals.

Subjective well-being in old age can be viewed as a proxy of successful aging (Cho et al., 2015).
Subjective well-being is defined with life evaluations which means the degree to which individuals think
they are satisfied with their life and this is what Veenhoven (2012) calls life satisfaction or overall
happiness. In fact, the term subjective well-being is usually used interchangeably with life satisfaction and
happiness in the literature (Veenhoven, 2012). This approach of understanding well-being in terms of
pleasure versus pain experienced by people is based on the principle of hedonism (Bramble, 2016).
Subjective well-being is differently measured in the literature. Some scholars have sought to measure
subjective well-being through a combination of life satisfaction, negative and positive affect (Diener, 1984).
Other scholars have used a single item to measure subjective well-being (Helliwell, Huang, & Wang, 2016).
Single items are usually included in big social surveys like the European Social Survey, the World Values
Survey, or even the Indonesia Family and Life Survey.

Many studies have addressed the benefits of staying physically active for subjective well-being fViese,
Kuykendall, and Tay (2018) conducted a meta-analysis to assess the effect of leisure-time physical activity
on subjective well-being. They found that staying physically active was associated with positive affect and
life satisfaction. Others have reported that the duration and intensity also do matter. The study conducted by
Wicker and Frick (2015) has revealed that the number of days people did moderate physical activity had a
positive effect on their subjective well-being. In old age, this relationship seems to hold true as well. With a
sample of older adults aged between 61 and 93, Parra-Rizo and Sanchis-Soler (2020) found that those older
adults with high levels of physical activity reported higher scores in functional skill, functional autonomy,
and subjectivefijell-being. With a sample of community-dwelling old individuals, it was found that physical
activity acted as a determinant of subjective well-being than did other biomarkers of health (Olsson, Hurtig-
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Wennlof, & Nilsson, 2014). Similarly, Won, Bae, Byun, and Seo (2020) conducted a meta-analytic study to
investigate the psychological effects of physical activity among Korean older adults. They concluded that
regular participation in physical activity yielded subjective well-being benefits. Compared to sedentary old
individuals, it was found that older adults who were physically active had increased levels of subjective
well-being in Taiwan (Ku, Fox, Chen, & Chou, 2011).

The literature has sought to address the psychological impacts of staying physically g@ive in old age.
However, no studies, at least at our best of knowledge, have addressed this issue among the aging
Indonesian population. Therefore, this study aimed to use nationally representative dggj from a community
survey to address the relationship between physical activity and subjective wellbeing among older adults in
Indonesia.

METHOD

This study used data from the gdoncsia family life survey (IFLS). IFLS is an ongoing longitudinal
socioeconomic and health survey that began in 1993 and until now has done 5 rounds (Strauss, Witoelar, &
Sikoki, 2016). The community survey represents around 83% of the entire Indonesian population. The
survey provides information on individuals, their families, households, communities, education as well as on
health (Strauss et al., 2016). During data collection, participants were informed about the goafjand the
outcome of the survey and gave their consent to participate, more documentation can be found in (Strauss et
al., 2016). In this study, the fifth wave of the survey was used as it is the most recent wave available. The
fifth wave collected information on 16,204 households and 50,148 individuals using multistage stratified
sampling (Strauss et al., 2016). As we wanted to investigate subjective well-being benefits of being
physically active in old age, the sample was restricted to individuals aged between 60 and 90. These
individuals' characteristics were selected based on existing pieces of literatufg] that define all people whose
age is 60 and over are considered to be named elderly persons (WHO, 2012). As far back as 1875, in Britain,
the Friendly Societies Act ordained the profile of old age as any age after 50 for both genders. Yet pension
schemes mostly used age 60 or 65 years for eligibility (Kowal, 2014). But the UN has not adopted a
standard criterion, but generally uses 60+ years to refer to the older population (Marson, 2005; Singh &
Bajorek, 2014). Thus, this information audited above led us to identify and define inclusion criteria for the
present research participants. After correcting missing data for subjective well-being variables, a sample of
1.813 older adults was yielded.

The dependent variable in this study was subjective well-being and was measured through scores of life
satisfaction and happiness. For the life satisfaction variable, the survey asked respondents to think about
their life as a whole and to estimate how satisfied they are with it (Strauss et al., 2016). The alternative
answers ranged on a Likert scale from 1 point up to 5 points. The ranting scale 1-point stands for ‘’not at all
satisfied’’, 2 as an option means not satisfied, 3-point equal to impartial/neutral, 4-point stands for satisfied
whereas 5-point option means very/completely satisfied). For the happiness variable/construct, the survey
asked respondents to rate their level of happiness in the previous days on a Likert scale ranging from 1 (very
unhappy), 2-point (unhappy), 3 (happy), and 4 (very happy).

While sical activity served as the independent variable in this study, the survey asked the following
question: “think about the time you spent walking in the last seven days. This includes walking at work and
at home, walking to travel from place to place, and any other walking that you might do solely for
recreation, sport, exercise, or leisure, etc.. Did you do that for at least 10 min continuously?” (Strauss et al.,
2016). The respondents who answered “’yes’’ to this question were asked a subsequent question: “during the
7 days, how many days did you do that exercise?” (Strauss et al., 2016). Possible answers to this latter
question ranged from 1 to 7 (Nizeyumukiza, Pierewan, Ndayambaje, & Ayriza, 2021). High scores indicated
a high frequency of physical activity and vice versa.

The literature has shown that gender (Graham & Chattopadhyay, 2013; Nopiyanto, Raibowo, & Prabowo,
2021), marital status (Cao, Krause, Saunders, & Clark, 2015), education (Mrva, 2020) religiosity
(Dilmaghani, 2017), personality (Lucas, 2018), social trust (Nizeyumukiza, Cilik Pierewan, Ndayambaje, &
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Ayriza, 2020), and health (Ndayambaje, Pierewan, Nizeyumukiza, Nkundimana, & Ayriz§[)2020) are all
related to subjective well-being. Therefore, these variables are susceptible to confound the relationship
between physical activity andgfbjective well-being and will be controlled in this analysis.

As an analytical strategy, two models were estimated. The first model included physical activity in the
analysis to estimate its relationship with life satisfaction and happiness. The second model added to model 1
the confounding variables to check whether physical activity was still an important predictor of life
satisfaction and happiness after controlling for the confounding variables. The data management and
analysis were performed in R statistical software (Fox & Leanage, 2016).

RESULTS AND DISCUSSION

The descriptive statistics can be found in Table 1. The mean score was 3.24 for life satisfaction, 2.93 for
happiness, 5.34 for physical activity, 701 for extroversion, and 2.90 for social trust. The percentage of
female respondents was 49.9, more than 65 % were married, around 72% had completed primary education,
about 13% had completed junior high school, around 10% had completed senior high education, and slightly
over 3% had completed high education. Around 90% reported that they were religious and about 64% were
healthy.

Table 1. Summary of study variables and the prevalence Subjective Well-Being (n =1813)

Study variables n %  Mean (SD) Mean of LS (SD) Mean of Hap (SD) Range
Life satisfaction 1813 3.24(0.82) 1-5
Happiness 1813 2.93(049) 1-4
Physical activity 1,595 5.34(223) 1-7
Extroversion 1813 7.01(1.33) 2-10
Social trust 1.813 2.90(1.18) 1-4
Gender

Female 905 499 3.28(0.79) 294(0.49) 1-5

Male 908 50.1 3.23(0.81) 2.96(0.46) 1-5
Marital status

Married 1224 675 3.27(0.78) 2.98(0.46) 1-5

Unmarried 589 325 3.22(0.85) 2.87(0.53) 1-5
Education

Primary 999 72.7 3.21(0.83) 294(0.49) 1-5

Junior high school 179 13.02 3.35(0.71) 297(0.45) 1-5

Senior high school 150 10.9 3.35(0.69) 3.02(0.39) 1-5

High education 46 334 341(071) 3.08(0.35) 1-5
Self-rated health

Healthy 1,172 645 3.33(0.78) 301(0.44) 1-5

Unhealthy 641 355 3.09(0.83) 2.83(0.52) 1-5
Religious

Yes 1255 90.2 3.23(0.79) 294(0.45) 1-5

No 136 9.8 3.05(0.79) 2.89(0.50) 1-5

Mean of LS/Hap (SD) = mean and standard deviation of life satisfaction and happiness per category

The results @ the multivariate analysis can be found in Table 2. Model 1 indicated that physical activity
was positively associated with life satisfaction (f=0.01, p < 0.05), but not with happiness ($=0.00, p > 0.05).
Model 2 shows the results of the multivariate regression after including confounding variables in the
analysis. The result@showed that even after controlling confounding variables, physical activity was still
positively related to life satisfaction (B=@P2, p < 0.05), but not with happiness (f=0.00, p > 0.05).

Most the control variables exhibited a signifffant association with life satisfaction and happiness. Being
healthy was associated with increased levels of life satisfaction (f=0.17, p < 0.01) and happiness (B=0.16, p
< 0.001). Having completed junior and senior high school was associated with life satisfaction (p=0.20, p <
0.01 and p=0.24, p < 0.01 respectively), and only having completed senior high school was positively
associated with happiness (=0.09, p < 0.05). Finally, religiosity and extroversion were positively related to
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life satisfaction (p=0.17, p < 0.05 and B=0.05, p < 0.01 respectively), and extroversion personality trait was
also positively related to happiness (p=0.02, p < 0.05).

Table 2. Results of the Multivariate Regression Predicting Subjective Well-Being

Life Satisfaction Happiness
Variables _m{t)del 1 Model 2 Model 1 Model 2
Coef. SE Coef. SE Coef, SE Coef. SE

Intercept 3.1 5% 005  244%%* 0.18  2.90%** 003 2.64%+* 0.11
Physical activity 001* 0.008 0.02% 0.01 0.006 0.009 0.005 0.006
Gender (ref. female)

Male -0.06 0.05 0.01 003
SRH (ref. unhealthy)

Healthy 0.17%* 0.05 0.16%** 003
Marital status (ref. unmarried)

Married -0.05 0.06 0.04 003
Education (ref. primary)

Junior high school 0.20%* 0.07 0.03 004

Senior high school 0.24%%* 0.07 0.09* 005

High education 0.09 0.12 0.07 007
Social trust 0.009 0.02 -0.01 001
Religious (ref. non-religious)

Religious 0.17* 0.08 -0.00 005
Extroversion 0.05%* 0.01 0.02* 001
R-Squared 0.002 0.03 0.001 0.03

Notes: * «<0.05, ** q<0.01, *** ¢<0,001. SE = Standard Errors, SRH = Self-rated Health

The aim of this study was to investigate the association between physical activity and measures of
subjective well-being anfing older adults using nationally representative data from a community survey. The
main findings revealed a positive association between physical activity and life satisfaction but not with
happiness. However, the effects were quite small, smaller than those reported in previous studies. This is
might be due to cultures differences. Although the association between physical activity and well-being
seems to be generalizable across cultures (Wiese et al., 2018), this may not apply to some cultures. In Korea
for example, physical activity in elderly was not an established culture, where older people were
marginalized to access sport due to urbanization, population migration, and socio-economic marginalization
(Park, 2017), and Won et al., (2020) concluded that the effect of physical activity on the well-being in the
elderly might be different across cultures. In Indonesia also, previous research has reported that physical
activity was not a culture in the elderly. In fact, a study reported that more than 70% of the surveyed elderly
in Indonesia had watching television as main activity, and only less than 2% were participating in outdoor or
physical activities @rifin, Braun, & Hogervorst, 2012). Comparative studies might inform better about
culture differences in the association between physical activity and well-being of people.

Although the effects in this study were small, the findings corroborate prior studies about the benefits of
physical activity for subjective well-being in old age (Parra-Rizo & Sanchis-Soler, 2020; Won et al., 2020).
Those respondents who were doing physical activity regularly were more satisfied with their life. Several
mechanisms can help explain this relationship. Physiologically, physical activity facilitates the secretion of
endorphins and this process creates feelings of calmness and good mood (Basso & Suzuki, 2017). Moreover,
it is thought that regular physical activity allows the synaptic transmission of amines which has
antidepressant effgBts (Phillips & Fahimi, 2018). Furthermore, using a multilevel approach, it was found that
physical activity was associated with a reduced level of depression (Nizeyumukiza et al., 2021). At the
cognitive level, physical activity is thought to enhance cognitive processes (Giorgio. Kuvacic, Milic, &
Padulo, 2018). Socialization is another explanation of the positive relationship of physical activity with
subjective well-being (Sari, 2016). In fact, it is believed that physical activity enhances social relationships
by providing a ground to socialize with peers and exchange social support (Smith, Banting, Eime, Sullivan,
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& Uffelen, 2017). Psychologically, because physical activity provides individuals with challenges,
overcoming them brings a sense of mastery and increased self-efficacy (Rajati et al., 2014).

The other interesting findings concern confounding variables that exhibited significant association with
subjective well-being. This study found that old individuals who had a junior high school education were
more satisfied with their life than those with primary education (Widiyatmoko & Hadi, 2018). Older adults
with senior high school education were moffjsatisfied and were happier than those with primary education.
This corroborates prior studies that found positive effects of education on subjective well-being (Kuroki,
2011). As expected, self-rated health was an important predictor of both happiness and life satisfaction,
which corroborate the findings of previous studies (Nizeyumukiza et al., 2020). Extroverted people were
more satisfied with life and happier than their counterparts. This corroborates prior studies that found a
positive relationship between extroversion personality traits and subjective well-being in Indonesia
(Ndayambaje et al., 2020). Religious people reported being more satisfied with life than their counterparts
which is in line with previous studies (Dilmaghani, 2017; Nizeyumukiza et al., 2020).

CONCLUSION

Nearly all geriatric people can derive health benefits from improving their level of physical activity and
subsequently betterment the well-being in their lifespan. This study reveals noteworthy insight infj
involving in physical activity, especially during old ages. We look back on here that this study sought to
investigate the association between physical activity and subjective well-being in old age using data from a
community survey. Even though some current works of literature employ happiness and life satisfaction to
be used interchangeably to represent subjective well-being, apart from physical activity, this study found
that different factors could influence the well-being of the elderly person as a whole. Gender and social
capital have different influences on happiness/well-being and life sa@ifaction. The findings suggest that
staying physically active in old age might be yield well-being benefits. Subjective well-being is an indicator
of successfffJaging and given the expected increased aging population in Indonesia. In addition, th@study
found that being healthy, and frequently/regularly doing physical activity are associated with better mental
health and well-being in old age; therefore, present findings are relevant for policymakers, health
professionals in the geriatrics, and public health professionals to take into account these chaigteristics when
designing, promoting preventions and interventions in those elderly citizens. Shortly, maintenance of
increased physical activity level needfto be improved, as ongoing participation is necessary to sustain health
benefits for advanced people in age. More attention should be given to the development and implementation
of more intense and tailored interventions that include policy, environmental and behavioural support. As
limitations, this study has some limitations that have to be acknowledged. The data used are cross-sectional
and cannot be used to draw causal effects. To this end, longitudinal might bring better insights. The strength
of the study resides in the national scope of the data. Moreover, the study accounted for a great number of
confounding variables that should be controlled in further study.
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