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Abstract

Meeting recommended vigorous physical activity (VPA) levels represents a hallmark for
healthy living, but VPA in older populations is likely to lead to casualties that may compel
older adults to underscore their health. This study examined the associations between VPA,
social ties, social support, and self-reported health in an African sample of older adults. This
study adopted the cross-sectional design. The study population was community-dwelling
older adults aged 60 years or higher in Accra, Ghana. A total of 686 older adults responded
to self-reported questionnaires. Data were analysed with the Pearson’s chi-square test and
binary logistic regression. The study found that older adults who had above 5 children were
3times (AOR = 3.169; p = .002) more likely to participate in VPA for 30 minutes or more a
day compared with their peers without children. Having social support from between 1 and 5
people was 28 times (AOR = 28.215; p = .000) more likely to result in good health compared
to not having anyone to source social support from. Older adults who participated in VPA for
30 minutes or more were less likely (AOR = 0.129; p = 0.000) to report good health com-
pared with those who patrticipated in VPA for less than 30 minutes. We conclude that when
social ties and other personal characteristics are adjusted for, prolonged VPA does not nec-
essarily enhance self-reported health, and not all social ties contribute to VPA and self-
reported health.

Introduction

Research to date shows that meeting recommended physical activity (PA) levels protects the
individual against cardiovascular disease (e.g., stroke, hypertension, type 2 diabetes, etc.),
depression, neurodegenerative diseases (i.e., dementia, Parkinson’s disease), and other mor-
bidities [1-3]. PA is therefore not only a potential medicine for older adults but is also a
requirement for ageing well. Vigorous physical activity (VPA), however, highly engages the
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body’s bone and muscle mass and requires a higher energy expenditure relative to moderate
PA. For this reason, intense PA can lead to dislocations, fractures, body pains, and related side
effects in the general and older populations, and some researchers [1, 4] have acknowledged
the possibility of VPA resulting in the above casualties in older people.

As researchers, we have had the opportunity to engage in informal dialogue with older
adults in Accra as well as other African regions and heard many of them talk about their effort
to modify their lifestyle and regularly participate in VPA; however, their daily engagement in
prolonged VPA (i.e., vigorous activities lasting 30 minutes or more) resulted in dislocations,
body pains, and other causalities. Some of these older persons added that they perceived their
health to be badly affected by their uptake of routine VPA [5]. Our experience made us con-
sider the possibility of VPA leading to poor self-reported health in older populations in har-
mony with the observation of some researchers [1, 5]. In the current study, we are driven by
our curijosity to investigate the association between VPA and self-reported health, with social
ties and demographic variables adjusted for. Serious implications for public health and health
promotion are imperative if VPA leads to poor health in older populations after adjusting for
relevant socio-demographic covariates, and an objective of this study is to identify and delin-
eate these implications.

A portfolio of theories that includes the Social Capital Theory of Health (SCToH), Activity
Theory of Ageing (ATA), and Continuity Theory of Ageing (CTA) recognises social connec-
tions as resources for maintaining PA and health. Research to date has also shown that health
and wellbeing improve with increasing access to social capital in the general and older popula-
tions [6-9], albeit anecdotal and empirical evidence suggests that people with anti-social
behaviours including social isolation abound in these populations, discourage health-seeking
behaviour (e.g., PA) and, therefore, negatively affect health [8]. It has therefore become neces-
sary for public health stakeholders, including social gerontologists, to promote population
health by guiding older adults to savour social ties (to maintain PA and health) and avoid peo-
ple who may have an unfavourable influence on them. This effort no doubt has an important
place in healthy and active ageing programs and initiatives and ought to be made sustainable
in all jurisdictions.

It is common knowledge that cultural and socio-economic status are factors that influence
lifestyle (such as regular participation in VPA) and health. In developing countries, for
instance, extreme poverty is high [3, 10] and may discourage peripheral social network mem-
bers such as workmates from rendering financial support to their older relatives. Nevertheless,
close friends may render non-financial support and encouragements that may enable older
adults to meet recommended VPA levels in line with active ageing initiatives and maintain
health. Moreover, grandparenting is common in developing countries such as Ghana and
older guardians may be led by their grandchildren to access health care and health informa-
tion. Similarly, grandchildren and children are likely to provide supports that can contribute
to health in older populations, but they are unlikely to rub shoulders with their parents and
grandparents in an African environment in routine vigorous physical activities (i.e., jogging,
dancing, and cycling) that research [11-13] has confirmed as predictors of healthy ageing.
Based on these explanations, we contend that different segments of peripheral social connec-
tions would relate to VPA and health differently.

We have observed in the literature that most empirical studies [6-9, 14], especially those
conducted in Africa [8], measured and analysed social capital or ties concerning PA and self-
reported health as a construct, which made it impossible for these studies to indicate the asso-
ciations between different domains of social ties, VPA, and self-reported health. This situation
makes it difficult for researchers and health promoters to understand the detail of the associa-
tion between social ties and each of VPA and self-reported health to appraise the
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aforementioned theories and spot possibilities for modifying and adapting them. We would
want to recall that the SCToH recognises social ties and capital as determinants of health, but
not all domains of social resources may contribute to health in specific socio-economic set-
tings. We therefore deem it necessary to investigate the associations between different domains
of social ties, VPA, and self-reported health to advance current debate in the area, identify
potential implications for health promotion, and provide a basis for future longitudinal
studies.

Methods
Study design

This study employed the cross-sectional design.

Sample and selection

This study’s population was community-dwelling older adults aged 60 years or higher in
Accra, Ghana. The study setting was the head office of the Social Security and National Insur-
ance Trust (SSNIT) in Accra where access to eligible older participants was guaranteed. Partic-
ipants were volunteer older people who visited the said office in September and October 2019.
The criteria for selecting participants were: (a) being aged 60 or higher; (b) having at least a
basic educational qualification (that was an indicator of the ability to read and write in English,
which was the medium in which questionnaires were administered); and (c) being free of all
physical and mental disabilities (e.g., blindness, mental disorders) that precluded PA. At the
premises of SSNIT, a physician assistant screened for eligible participants with a questionnaire.
The physician assistant asked questions about the potential participant’s age, current place of
residence, educational level, and physical functional ability. Seven hundred and thirty (730)
older adults met these inclusion criteria. We utilised the G*Power 3.1.9.4 software and relevant
statistics (i.e., effect size 0.2, power = 0.8, o = 0.05)° for chi-square tests (or binary logistic
regression) to calculate a minimum sample of 321 for the study. To maximise the generalisabil-
ity of our findings, data were gathered on all 730 eligible participants.

Variables and measurement

The main variables measured were social ties (the main predictors), VPA (i.e., first outcome
variable) and self-reported health (i.e., second outcome variable). We measured VPA in terms
of the time (in minutes) older adults spent in intense physical activities in a typical day follow-
ing WHO’s Global Physical Activity Questionnaire II. However, VPA was measured as a cate-
gorical variable made up of two groups (i.e., VPA lasting less than 30 minutes and VPA lasting
30 or more minutes), which enabled us to ascertain if prolonged VPA (per the views of older
people we informally communicated with earlier) was associated with poor health. Self-
reported health was thus measured as a dichotomous variable made of the levels ‘poor health’
and ‘good health’. S1 Appendix is the survey containing all the measures whereas S2 Appendix
shows the outcome variables, independent variables (social ties and social support), and con-
trol variables as well as information regarding their measurement and coding.

Ethical considerations

This study received ethical approval from the ethics review committee of the Africa Centre for
Epidemiology. The ethics review number was 001-2018-ACE. All participants provided writ-
ten informed consent before agreeing to participate in the study voluntarily.
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Data gathering

This study received ethics approval from the ethics review committee of the Africa Centre for
Epidemiology (ethics number- 001-2018-ACE). All the participants provided written
informed consent before participating in this study. The informed consent form used provided
details about the study’s risks and benefits to respondents and society. The questionnaires
were hand-delivered to participants in the study area between September 3 and October 31,
2019. To maximise the response rate, participants were politely asked to respond to question-
naires instantly. Out of 730 questionnaires administered, 697 were completed and returned;
however, 11 of the questionnaires were not usable as they were filled half-way. So, 686 ques-
tionnaires were analysed.

Statistical analysis method

Data were analysed using IBM SPSS Statistics, version 26 (IBM SPSS Inc., NY, USA). Descrip-
tive statistics (i.e., frequency and percentage) were used to summarise the data. Missing items
were handled following the technique employed by Bempong and Asiamah [15]. Findings
were presented using binary logistic regression, but before using this statistical tool, the Pear-
son’s chi-square test was used to assess group differences concerning self-reported health and
VPA (see Table 1). At the level of logistic regression, associations were estimated in terms of
Adjusted Odd Ratios (AORs) given the control variables incorporated into the analysis. Values
of p < .05 were considered statistically significant. In the analysis, two independent logistic
regression models were fitted, with the first model assessing the association between social ties
and VPA. The second model evaluates the influence of VPA on self-reported health, with
social ties and demographic variables captured as covariates. Variables included as potential
covariates were variables previously reported as potential correlates of physical activity and
health [3, 5, 7].

Findings

In Table 1, 26% (n = 175) of all older adults engaged in VPA for less than 30 minutes a day,
while 74% (n = 511) of all older adults engaged in VPA for at least 30 minutes a day. Moreover,
34% (n = 231) of all older people reported having poor health, whereas 66% (n = 455) of all
older adults reported having good health. It can be seen from the table that all social ties and
control variables were related to VPA at a 5% significance level. For example, ’Children’ as a
variable was significantly associated with VPA (Chi-square = 28.64; p < 0.001). All social ties
and control variables were significantly associated with self-reported health at 5% significance
level, except Dependents (Chi-square = 1.160; p = .560) and Age (Chi-square = 0.295; p =
.587).

In Table 2, older adults who had more than 5 children were 3 (OR = 3.169; p < 0.05) times
more likely to engage in VPA for 30 or more minutes compared with their peers who had no
children. Older people who had between 1 and 5 siblings were less likely (OR = 0.017;

p < 0.001) to engage in VPA for 30 or more minutes compared with those who did not have
siblings. Older adults who had between 1 and 5 dependents (OR = 0.187, p < 0.05) and above
5 dependents (OR = 0.219, p < 0.05) were less likely to engage in VPA for 30 or more minutes
compared with their peers who did not have any dependents. Elders who had between 1 and 5
close and mutual friends (OR = 0.045; p < 0.001) were less likely to participate in VPA for 30
or more minutes compared with those who did not have any close or mutual friends, and
those who had more than 5 close and mutual friends were 3 times (OR = 3.00; p < 0.05) more
likely to engage in VPA for 30 or more minutes compared with their peers who did not have
any close or mutual friends. Older adults who had above 5 people to give them social support
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Table 1. Group differences by VPA and self-reported health.

Variable Group Total VPA (minutes/day) | Chi-square P Self-reported health Chi-square P
n (%) <30% >30% Poor % Good %
Children None 49(7.1) 4.1 3.1 28.64 0.000 6.1 1.0 69.994 0.000
1-5 532(77.6) 17.3 60.2 21.4 56.1
Above 5 105(15.3) 4.1 11.2 6.1 9.2
Total 686(100.0) 25.5 74.5 33.7 66.3
Siblings None 42(6.1) 4.1 2.0 40.392 0.000 4.1 2.0 24.338 0.000
1-5 385(56.1) 12.2 43.9 16.3 39.8
Above 5 259(37.8) 9.2 28.6 13.3 24.5
Total 686(100.0) 25.5 74.5 33.7 66.3
Other blood relations None 21(3.1) 2.0 1.0 19.574 0.000 2.0 1.0 22.292 0.000
1-5 301(43.9) 10.2 33.7 17.3 26.5
Above 5 364(53.1) 13.3 39.8 14.3 38.8
Total 686(100.0) 25.5 74.5 33.7 66.3
Dependents None 196(28.6) 9.2 19.4 6.355 0.042 9.2 19.4 1.16 0.560
1-5 399(58.2) 13.3 44.9 19.4 38.8
Above 5 91(13.3) 3.1 10.2 5.1 8.2
Total 686(100.0) 25.5 74.5 33.7 66.3
Close and mutual friends None 28(4.1) 3.1 1.0 37.708 0.000 3.1 1.0 65.488 0.000
1-5 455(66.3) 15.3 51.0 26.5 39.8
Above 5 205(29.6) 7.1 22.4 4.1 25.5
Total 686(100.0) 25.5 74.5 33.7 66.3
Social support None 77(11.2) 4.1 7.1 25.757 0.000 3.1 8.2 10.024 0.007
1-5 504(73.5) 20.4 53.1 23.5 50.0
Above 5 105(15.3) 1.0 143 7.1 8.2
Total 686(100.0) 25.5 74.5 33.7 66.3
Gender Male 343(50.0) 8.2 41.8 30.447 0.000 11.2 38.8 38.697 0.000
Female 343(50.0) 17.3 32.7 22.4 27.6
Total 686(100.0) 25.5 74.5 33.7 66.3
Education Basic 147(21.4) 11.2 10.2 74.151 0.000 6.1 15.3 13.944 0.001
Secondary 49(7.1) 2.0 5.1 4.1 3.1
Tertiary 490(71.4) 12.2 59.2 23.5 48.0
Total 686(100.0) 25.5 74.5 33.7 66.3
Age (years) 60-64 511(74.5) 13.3 61.2 62.532 0.000 25.5 49.0 0.295 0.587
>64 175(25.5) 12.2 13.3 8.2 17.3
Total 686(100.0) 25.5 74.5 33.7 66.3
Income (C) <200 42(6.1) 2.0 4.1 10.74 0.005 5.1 1.0 52.517 0.000
201-400 70(10.2) 4.1 6.1 4.1 6.1
>401 574(83.7) 19.4 64.3 24.5 59.2
Total 686(100.0) 25.5 74.5 33.7 66.3
Marital status Not married 413(60.2) 21.4 38.8 55.544 0.000 25.5 34.7 35.165 0.000
Married 273(39.8) 4.1 35.7 8.2 31.6
Total 686(100.0) 25.5 74.5 33.7 66.3
Employment status Not employed 217(31.6) 11.2 20.4 16.615 0.000 15.3 16.3 30.766 0.000
Employed 469(68.4) 14.3 54.1 18.4 50.0
Total 686(100.0) 25.5 74.5 33.7 66.3
https:/doi.org/10.1371/journal.pgph.0001582.t001
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Table 2. The association between social ties, social support, VPA, and self-reported health.

Variable Group VPA (minutes/day)® Self-reported health”
OR AOR P 95% CI OR AOR P 95% CI
Children None® 1 1 - - 1 1 - -
01-May 0.41 0.38 0.071 +0.96 0.05 0.04 0.000 +0.14
Above 5 3.19 3.17 0.002 +4.99 1.19 1.18 0.657 +1.89
Siblings None® 1 1 - - 1 1 - -
01-May 0.05 0.02 0.000 +0.09 0.89 0.86 0.787 +2.33
Above 5 0.61 0.59 0.09 +0.77 5.58 5.64 0.000 +7.58
Other blood relations None® 1 1 - - 1 1 - -
01-May 1.61 1.51 0.629 +7.81 0.33 0.34 0.166 +1.48
Above 5 1.58 1.55 0.178 +2.12 0.45 0.41 0.004 +0.53
Dependents None® 1 1 - - 1 1 - -
01-May 0.21 0.19 0.001 +0.45 5.06 5.04 0.000 +10.33
Above 5 0.21 0.22 0.001 +0.47 5.15 5.12 0.000 +9.58
Close and mutual friends None® 1 1 - - 1 1 - -
01-May 0.05 0.05 0.000 +0.15 0.10 0.12 0.002 +0.44
Above 5 3.03 3.00 0.001 +4.17 0.09 0.11 0.000 +0.18
Social support None® 1 1 - . 1 1 - .
01-May 0.36 0.34 0.128 +1.29 28.27 28.22 0.000 +101.26
Above 5 0.19 0.17 0.006 +0.54 10.69 10.68 0.000 +17.49
Gender Male® 1 1 - - 1 1 - -
Female 2.61 2.62 0.003 +3.57 1.61 1.59 0.091 +1.79
Education Basic® 1 1 - - 1 1 - -
Secondary 0.08 0.05 0.000 +0.10 4.06 4.04 0.003 +8.64
Tertiary 0.09 0.07 0.000 0.24 1.23 1.21 0.785 +4.44
Age (years) 55-64 © 1 1.000 - - 1 1 - -
>65 5.69 5.62 0.000 +7.25 0.45 0.41 0.007 +0.57
Income (C) <200° 1 1 - - 1 1 - -
201-400 11.01 10.95 0.000 +34.52 0.4 0.02 0.000 +0.08
>401 17.91 17.82 0.000 +61.17 1.43 1.40 0.568 +3.97
Marital status Not married* 1 1 - - 1 1 - -
Married 0.17 0.14 0.000 +0.20 0.51 0.49 0.006 +0.52
Employment status Not employed® 1 1 - - 1 1 - -
Employed 0.39 0.36 0.001 +0.46 0.28 0.25 0.000 +0.30
VPA (minutes/day) <30° - - - - 1 1 - -
>30 - - - - 0.10 0.13 0.000 +0.21

* Model 1: Nagelkerke = 0.545; > Model 2: Nagelkerke = 0.565; © Reference category; CI = confidence interval; OR = odd ratio (crude); AOR-adjusted odd ratio; p and
95% CI apply to only AOR.

https://doi.org/10.1371/journal.pgph.0001582.t002

were less likely (OR = 0.168; p < 0.05) to participate in VPA for 30 or more minutes compared
to their counterparts who had no persons to give them social support. Older people who had
between 1 and 5 dependents (OR = 5.041; p < 0.001) and above 5 dependents (OR = 5.121;

p < 0.001) were 5 times more likely to report good health compared with their peers who did
not have any dependents. Having social support from between 1 and 5 people is 28 times

(OR =28.215; p < .001) more likely to result in good health compared to not having anyone to
source social support from. Similarly, older adults who had more than 5 people as a source of
social support were 11 times (OR = 10.683; p < 0.001) more likely to report good health
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compared with their colleagues who did not have any source of social support. Interestingly,
older adults who participated in VPA for 30 minutes or more in a day were less likely

(OR =0.129; p < 0.001) to report good health compared with those who participated in VPA
for less than 30 minutes per day.

Discussion

This study assessed the associations between VPA, social ties, social support, and self-reported
health in a Ghanaian sample of older adults aged 60 years or higher.

According to the study, having above 5 children is 3 times more likely to result in VPA last-
ing 30 or more minutes compared to having no children. This result supports the fact that
about 68% of all older participants were employed (see Table 1) and thus possibly engaged in
work-related PA, which Asiamah and Mensah [16] found in Ghana to be vigorous. Owing to
the relatively low remunerations received by workers in Ghana and other African countries
throughout the lifespan [8, 17, 18], individuals are compelled to maintain regular employment
at old age to meet personal needs and those of dependents. Yet older people in Ghana and
many other African countries retire after 60 and can as a result only work in industries (e.g.,
private security services, private commercial farming) that require employees to engage in
work-related VPA [17]. Older persons who have 1 to 5 children are less likely to report good
health compared to those who have no children. To explain, older adults may spend all or a
greater part of their income to fend for their young children and dependents and may there-
fore lack the opportunity to expend their savings on personal health. From this perspective,
the health benefits of vigorous PA older adults engaged in were possibly nullified by the finan-
cial and social burdens (and their accompanying health risks) associated with having up to 5
children and dependents. Considering the mixed pieces of evidence available in the literature
regarding the above result [8, 13, 17, 19, 20], the current study implies that children who sup-
port the VPA of their older parents do not necessarily contribute to the self-reported health of
these parents.

Older people having between 1 and 5 siblings are less likely to report VPA lasting 30 or
more minutes compared with those who had no siblings. This finding affirms that siblings can
discourage VPA in older populations, logically because they spend time with their older sib-
lings in an African environment in sedentary conditions such as sitting idle to chat and view-
ing TV [5]. As people likely to be in the same age group, older people and their siblings would
at best visit each other (in case they live apart) through short walks or motor transport. A short
walk taken by an older adult can only lead to moderate PA whereas driving or sitting in a car is
a primary sedentary behaviour. Hence, having more siblings is unlikely to encourage VPA in
an African sample of older adults. Nevertheless, as our result suggests in line with some studies
[6, 10, 19, 21], siblings can contribute to the individual’s self-reported health arguably because
they can render financial, emotional, and psychological supports that are known in the extant
literature to support the health of people who receive them. Based on our result, therefore, we
contend that siblings ideally contribute to self-reported health in older populations through
social, emotional, and psychological supports and sometimes moderate PA and brief VPA
rather than prolonged VPA that lasts not less than 30 minutes per day. This argument throws
light on the thinking that prolonged VPA may lead to body pains, fractures, dislocations, and
other related casualties.

This study found that older adults who have above 5 other blood relations like cousins and
nephews are less likely to report good health compared to those who had no other blood rela-
tions, which connotes that having more blood relations who are not siblings and children can
be associated with poor self-reported health possibly because these ties increase the economic
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burden shouldered by older adults. For instance, older adults may be compelled to spend their
income and savings on other blood relations if these kinsmen, who are likely to be aged, suffer
from one or more disabilities or/and are unable to provide for themselves. If so, individual
older persons may be unable or less able to meet the health care and other personal needs that
determine health. This reasoning is consistent with some recent conceptualisations as well as
empirical evidence provided in the context of less developed countries such as Ghana, Nigeria,
and Pakistan [3, 8, 18]. Even so, some other researchers [17, 19] commented that some blood
relations (i.e. aunties, cousins, and nephews) can contribute socially and financially to the
health of their kinsmen in a vibrant economic environment where income inequality is low
and a high sense of reciprocity abounds. This observation, coupled with the high level of pov-
erty and income inequality in Ghana and other African countries, suggests that blood relations
other than children and siblings are unlikely to support the health of their older kinsmen in an
environment where socio-economic conditions are poor. That is, blood ties may not have
enough resources and the willingness to help older relations in poor countries where people
often literally compete for a good life. Even so, the said other blood relations may simply
include people with deviant behaviours and, therefore, have a bad influence on older people
and their health.

To add, older people who have between 1 and 5 and more than 5 dependents are less likely
to engage in prolonged VPA compared with those who have no dependents, which means that
dependents do not encourage VPA that lasts 30 or more minutes. Logically speaking, depen-
dents are younger people or individuals who are outside the age group of their older guardians.
It thus makes sense to say that older adults may be unwilling to relate with their dependents in
ways that result in prolonged VPA. Younger dependents are also more likely to associate with
their peers, especially in VPA, but not their older guardians who have different priorities,
goals, and social orientations. Dependents could however render other social supports (e.g.,
running errands and assisting older guardians to access health care and use social amenities)
to the benefit of their older guardians. In Ghana, it is quite common to see dependents (includ-
ing children) accompany their older parents to the hospital. These illustrations are consistent
with our result, which indicates that older people who have 1 to 5 or more than 5 dependents
are 5 times more likely to report good health compared with their counterparts who do not
have any dependents. The empirical literature however presents mixed pieces of evidence that
connote that having more dependents can hamper health or may not impact health at all [6,
12, 19].

Older adults who have between 1 and 5 close and mutual friends are less likely to engage in
VPA lasting 30 minutes or more as compared with those who have no close and mutual
friends. In contrast, older persons who have more than 5 of such friends are 3 times more
likely to longer VPA compared with those who do not have any close and mutual friends. Hav-
ing at least 5 close and mutual friends is thus associated with a higher likelihood of participat-
ing in VPA lasting 30 minutes or more, which may be explained by the argument that physical
activities are more likely to be initiated and facilitated by close and mutual friends rather than
children and other blood relations who are more inclined to relate to their older relatives in
sedentary conditions such as viewing TV and chatting while sitting. Our result also indicates
that having less than 5 close and mutual friends may discourage VPA; hence older persons
need at least five of these peers to maintain or support prolonged VPA. Older people who have
at least one close and a mutual friend are however less likely to report having good health,
which may be explained by our initial argument that VPA results in body pains and disloca-
tions that may make older individuals frequently feel weak and unhealthy. This thinking reso-
nates with the proposition of ageing biologists that ageing comes with physiological changes
(e.g., bone and muscle loss) and senescence that form the basis of deteriorating health in older
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populations [22]. They further explained that prolonged VPA can lead to minor or major side
effects, including body pains, fractures, and dislocations. Older people who suffer these effects
are likely to underscore their health. It could also be that health risk factors (e.g., smoking,
alcohol intake, poor access to healthcare, etc.) faced by older people counteract the desired
impact of prolonged VPA on health. Interestingly, this result is empirically supported in the
older and general populations [9, 12, 13], but its realisation in this study may be because of the
covariates captured in the model.

Older adults who have support from more than 5 people are less likely to participate in pro-
longed VPA because social support might have come from social network members like chil-
dren and other blood relations who, according to the current study, discourage VPA. In the
light of our evidence, therefore, it can be concluded that social support does not necessarily
promote VPA as posited by some researchers and theories (i.e., ATA and CTA) and that it can
only facilitate PA when it is constituted by specific social network members such as close and
mutual friends who initiate and facilitate recreation, work, and other forms of activity. In this
vein, the study supports Asiamah’s [3] adaption of the ATA and DTA and thus calls for the
modification of these theories. Furthermore, having support from at least one social network
member increases the chance of having good health, an outcome that backs several studies [23,
24], as well as the SCToH and thus, connotes that social assistance, no matter who provides it,
contributes to the health of those receiving it. That being so, the ultimate premise of the
SCToH should be that social networks only contribute to the health of its members if there is
support in them. This view squares with recent commentaries [3, 25] that assert that cohesion,
trust, and reciprocity that form the heart of social support are the actual determinants of health
in older and general populations.

Finally, older persons who engaged in prolonged VPA are less likely to report good health
compared with their peers who participate in VPA for less than 30 minutes. This result, which
opposes most previous studies in the context of the general and older populations [11, 13, 26],
endorses the theory of older people sustaining injuries, pains, or dislocations from prolonged
VPA, but we cannot rule out the influence of covariates captured in the model on this result.
We are as a result inclined to recommend mandatory control for all potential confounders in
future studies. This suggestion is made in recognition of the limitations of our cross-sectional
design, including our relatively small sample, our reliance on a non-probability sampling
method, and our inability to adjust for all possible confounders. It is, therefore, understandable
that future researchers would have to apply randomised controlled trials and longitudinal
designs to assess the effect of social ties on VPA and health. Collinearity may exist between
some of the variables (e.g., dependents and children), so future researchers utilising multiple
linear regression analysis are encouraged to assess this potential statistical threat to internal
validity. Finally, health and VPA should be assessed using objective measures or at least vali-
dated scales to avoid the limitations associated with using subjective categorical measures. This
study focused on a sample of retired older adults in Accra who had acquired formal education.
Since most older adults in Ghana do not have formal education and live in rural areas [3], our
findings may not apply to most older Ghanaians aged 60 years or higher. Despite the foregoing
limitations, we believe the current study and its findings have important implications for
future research and practice that are discussed in the next section.

Implications for public health action

This study indicates that having more of some social ties reduces the chance of participating in
VPA for at least 30 minutes, whereas having more of some other ties increases the chance of
engaging in VPA for 30 minutes or more. This outcome suggests that not all social connections
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contribute to VPA and that some social ties discourage it. Depending on the results of future
studies, older adults would need to be made aware, through health promotion programs, of
the nature of the impact of each domain of their social network on PA. This effort could equip
older people with relevant information towards utilising available social network members.
For instance, if it is well established empirically that dependents rather discourage VPA, it
would be necessary for health promoters to craft and suggest life course strategies by which
older people can leverage dependents to maintain VPA, thereby avoiding the adverse impact
of living with dependents on VPA. Yet, all social ties are important and relevant to later life
because even domains of one’s social network that do not directly contribute to VPA can
directly or indirectly support health as our results suggest. In other words, social ties that do
not contribute to VPA can accord older people other forms of support towards maintaining
health. As a result, the need for older people to maintain social ties over time always holds.
Similarly, social ties that fail to predict health can directly support VPA or reduce the risk of
some diseases (e.g., cardiovascular diseases, neurodegenerative disorders) and, therefore, facili-
tate healthy ageing. For example, living in the peaceful company of close and mutual friends,
which predict self-reported health in this study, could support mental health and slow down
the progression of dementia and other neurodegenerative diseases.

As recently reported [5], VPA can be associated with side effects (e.g., body pains, disloca-
tions, fractures, etc.) that can compel older adults to poorly rate their health. This view is par-
ticularly applicable to older people who did not grow with the habit of exercising regularly but
recently took up VPA as a hobby. Possibly, therefore, regular participation in VPA throughout
the lifespan is the ideal life course approach to healthy ageing. More so, learning to undertake
VPA regularly as a lifespan habit (that starts at childhood) could be a way to get used to VPA
and avoid the said side effects in old age. Thus, individuals must not wait till old age or when
they face serious risks of disease to inculcate healthy habits such as VPA. Finally, this study
suggests that it may be misleading to relate social ties in the form of a construct to PA and
health outcomes. Given the tendency of a construct making a significant association with PA
or a health outcome even when some of its domains do not, future researchers would have to
relate social network size in terms of its indicators to VPA and health outcomes. This approach
would make it possible for quantitative researchers to reach a consensus regarding specific
social ties that support VPA and health, thereby creating an opportunity for the ATA, CTA
and SCToH to be modified or better aligned with emerging population dynamics.

Conclusion

Apart from ‘other blood relations’, all social ties were significantly associated with VPA in that
having more children offered older adults a higher chance of participating in VPA lasting 30
or more minutes but having between 1 and 5 siblings had a lower chance of participating in
VPA for 30 or more minutes. More so, older adults who had more than 5 siblings were more
likely to report good health compared with those who did not have any siblings. Having 1 or
more dependents reduced the chance of engaging in VPA for 30 or more minutes a day. This
result was consistent with having between 1 and 5 close and mutual friends, but having more
than 5 mutual friends offered a higher chance of engaging in VPA for 30 or more minutes.
Having one or more people as a source of social support decreased the chance of engaging in
VPA for 30 or more minutes but increased the chance of reporting self-reported health. It is
concluded that not all social ties support good health in older populations and encourage par-
ticipation in VPA, but support coming from them is more likely to result in good health.
Finally, VPA is significantly associated with self-reported health in the sense that older adults
who engaged in VPA for 30 minutes or more in a day were less likely to have good health
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compared with their peers who engaged in VPA for less than 30 minutes per day. Hence, when
social ties and other personal characteristics are adjusted for, increasing VPA does not neces-
sarily enhance self-reported health.

Supporting information
S1 Appendix. Questionnaire.

(DOC)

S2 Appendix. Variable categorisation, definition, and coding.
(DOC)

S1 Data.
(SAV)

Acknowledgments

We thank the management of the Social Security and National Insurance Trust (SSNIT) in
Accra Ghana for supporting us to gather data for this study.

Author Contributions

Conceptualization: Nestor Asiamah.

Data curation: Nestor Asiamah, Richard Eduafo, Richard Borkey.
Formal analysis: Nestor Asiamah.

Investigation: Nestor Asiamah.

Methodology: Nestor Asiamah, Kyriakos Kouveliotis.

Project administration: Richard Eduafo, Richard Borkey.
Supervision: Kyriakos Kouveliotis.

Validation: Kyriakos Kouveliotis, Richard Eduafo, Richard Borkey.
Visualization: Richard Eduafo, Richard Borkey.

Writing - original draft: Nestor Asiamah.

Writing - review & editing: Nestor Asiamah, Kyriakos Kouveliotis, Richard Eduafo, Richard
Borkey.

References

1. Kanavaki A. M., Rushton A., Klocke R., Abhishek A., Duda J.L. Assessing moderate-to-vigorous physi-
cal activity in hip and knee osteoarthritis using accelerometers: Implications of different patterns and
cut-points for health and well-being. Journal of Sports Sciences, 2022; 40(2): 156—163. https://doi.org/
10.1080/02640414.2021.1981689 PMID: 35038969

2. Pitroul., Vasiliadis H. M., Hudon C. Body mass index and cognitive decline among community-living
older adults: the modifying effect of physical activity. European Review of Aging and Physical Activity.
2022; 19(1): 1-13. https://doi.org/10.1186/s11556-022-00284-2

3. Asiamah N. Social engagement and physical activity: Commentary on why the activity and disengage-
ment theories of ageing may both be valid. Cogent Medicine. 2017; 4: 1-3.

4. Mendoza-Nufiez V.M., Gonzélez-Mantilla F., Correa-Mufioz E., Retana-Ugalde R. Relationship
between Social Support Networks and Physical Functioning in Older Community-Dwelling Mexicans.
Int. J. Environ. Res. Public Health. 2017; 14: 1-9. https://doi.org/10.3390/ijerph14090993 PMID:
28858217

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0001582  February 13, 2023 11/12


http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0001582.s001
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0001582.s002
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0001582.s003
https://doi.org/10.1080/02640414.2021.1981689
https://doi.org/10.1080/02640414.2021.1981689
http://www.ncbi.nlm.nih.gov/pubmed/35038969
https://doi.org/10.1186/s11556-022-00284-2
https://doi.org/10.3390/ijerph14090993
http://www.ncbi.nlm.nih.gov/pubmed/28858217
https://doi.org/10.1371/journal.pgph.0001582

PLOS GLOBAL PUBLIC HEALTH

Vigorous physical activity, social ties, social support, and self-reported health

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

Asiamah N., Kouveliotis K., Petersen C., Eduafo R., Borkey R. Injuries, dislocations, and poor health
perceived by older adults to result from vigorous physical activity: implications for active living, health
promotion, and gerontology. Advances in Gerontology = Uspekhi Gerontologii. 2019; 32(4), 652—-657.

Novak D., Kawachi |. Influence of different domains of social capital on psychological distress among
Croatian high school students. International Journal of Mental Health Systems. 2015; 9: 1-7.

Pitas N. A. D., Mowen A. J., Powers S. L. Person-place relationships, social capital, and health out-
comes at a nonprofit community wellness center. Journal of Leisure Research. 2021; 52(2), 247-264.
https://doi.org/10.1080/00222216.2020.1776652

Ramlagan S., Peltzer K., Phaswana-Mafuya N. Social capital and health among older adults in South
Africa. BMC Geriatrics. 2013; 13: 1-11.

Bartshe M., Coughenour C., Pharr J. Perceived Walkability, Social Capital, and Self-Reported Physical
Activity in Las Vegas College Students. Sustainability. 2018: 1-11.

Yildizer G., Bilgin E., Korur E.N., Novak D., Demirhan G. The association of various social capital indi-
cators and physical activity participation among Turkish adolescents. Journal of Sport and Health Sci-
ence. 2018; 7: 27-33. hitps://doi.org/10.1016/j.jshs.2017.10.008 PMID: 30356478

Benedetti B.T.R., Schwingel A., Torres T.D. Physical activity acting as a resource for social support
among older adults in Brazil. Journal of Human Sport & Exercise. 2011; 6(2), 452—461.

Fu C., Wang C., Yang RF., Cui D., Wang Q., Mao Z. Association between social capital and physical
activity among community-dwelling elderly in Wuhan, China. International Journal of Gerontology.
2018; 12: 155—-159.

Sdédergren S., Sundquist J., Johansson S., Sundquist K. Physical activity, exercise and self-rated
health: a population-based study from Sweden. BMC Public Health. 2018; 8: 1-9.

Brooks B. D., Kaniuka A. R., Rabon J. K., Sirois F. M., Hirsch J. K. Social Support and Subjective Health
in Fibromyalgia: Self-Compassion as a Mediator. Journal of Clinical Psychology in Medical Settings.
2022; 0(0),1-12. https://doi.org/10.1007/s10880-021-09832-x PMID: 35001253

Bempong A. E., Asiamah N. Neighbourhood walkability as a moderator of the associations between
older Ghanaians’ social activity, and the frequency of walking for transportation: A cross-sectional study
with sensitivity analyses. Archives of Gerontology and Geriatrics. 2022; 100, 1-11. https://doi.org/10.
1016/j.archger.2022.104660 PMID: 35182991

Asiamah N., Mensah H.K. The Association between Work-Related Physical Activity and Depression.
Journal of Physical Activity Research; 2017; 2(1): 1-6.

Asiamah N. Socio-demographic determinants of physical activity (PA): A working class perspective.
Cogent Medicine. 2016; 3: 1-16.

Kpessa-Whyte M. Aging and Demographic Transition in Ghana: State of the Elderly and Emerging
Issues. Gerontologist. 2018; 58(3): 403—408. https://doi.org/10.1093/geront/gnx205 PMID: 29381779

LiH, Ji Y., Chen T. The Roles of Different Sources of Social Support on Emotional Well-Being among
Chinese Elderly. PLoS ONE. 2014; 9(3): 1-8. https://doi.org/10.1371/journal.pone.0090051 PMID:
24594546

Lee SR, Kim LS. Coresidence of Older Parents and Adult Children Increases Older Adults’ Self-
Reported Psychological Well-Being. Int J Alzheimers Dis. 2022; 0(0), 1-10. https://doi.org/10.1155/
2022/5406196 PMID: 35127157

KimJ., Park E., Lee Y., Lee S.G. Influence of Offspring on Self-Rated Health among Older Adults: Evi-
dence from the Korean Longitudinal Study of Aging (2006—2012). Korean Journal of Family Medicine.
2018; 39: 191-199. https://doi.org/10.4082/kjfm.2018.39.3.191 PMID: 29788709

Golubev A.G. Is Aging a Disease? A Biogerontologist's Point of View: Senescence # Disease.
Advances in Gerontology. 2018; 8(2): 127-129.

White A.M., Philogene G.S., Fine L., Sinha S. Social Support and Self-Reported Health Status of Older
Adults in the United States. American Journal of Public Health. 2009; 99(10): 1872—1878. https://doi.
org/10.2105/AJPH.2008.146894 PMID: 19696390

Bélanger E., Ahmed T., Vafaei A., Curcio C.L., Phillips S.P., Zunzunegui M.V. Sources of social support
associated with health and quality of life: a cross-sectional study among Canadian and Latin American
older adults. BMJ Open. 2016; 6: 1—10. https://doi.org/10.1136/bmjopen-2016-011503 PMID:
27354077

Rebok G., Carlson M., Barron J., Frick K., McGill S., Parisi J., et al. Experience Corps: A civic engage-
ment-based public health intervention in the public schools. In Hartman-Stein Paula E and LaRue Ase-
nath (Eds) Enhancing cognitive fitness in adults: A guide for use and development of community-based
programs. New York: Springer, 2011; pp. 469-487.

Kang H., Park M., Wallace P.J. The impact of perceived social support, loneliness, and physical activity
on quality of life in South Korean older adults. Journal of Sport and Health Science. 2017; 7: 237-244.

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0001582  February 13, 2023 12/12


https://doi.org/10.1080/00222216.2020.1776652
https://doi.org/10.1016/j.jshs.2017.10.008
http://www.ncbi.nlm.nih.gov/pubmed/30356478
https://doi.org/10.1007/s10880-021-09832-x
http://www.ncbi.nlm.nih.gov/pubmed/35001253
https://doi.org/10.1016/j.archger.2022.104660
https://doi.org/10.1016/j.archger.2022.104660
http://www.ncbi.nlm.nih.gov/pubmed/35182991
https://doi.org/10.1093/geront/gnx205
http://www.ncbi.nlm.nih.gov/pubmed/29381779
https://doi.org/10.1371/journal.pone.0090051
http://www.ncbi.nlm.nih.gov/pubmed/24594546
https://doi.org/10.1155/2022/5406196
https://doi.org/10.1155/2022/5406196
http://www.ncbi.nlm.nih.gov/pubmed/35127157
https://doi.org/10.4082/kjfm.2018.39.3.191
http://www.ncbi.nlm.nih.gov/pubmed/29788709
https://doi.org/10.2105/AJPH.2008.146894
https://doi.org/10.2105/AJPH.2008.146894
http://www.ncbi.nlm.nih.gov/pubmed/19696390
https://doi.org/10.1136/bmjopen-2016-011503
http://www.ncbi.nlm.nih.gov/pubmed/27354077
https://doi.org/10.1371/journal.pgph.0001582

