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Abstract
Aim The maintenance of physical activity (PA) over the life course is considered a hallmark for ageing well, but individuals 
who practice PA also often pursue lifestyles (e.g., smoking) that may inhibit the medicinal impact of PA on them. PA is said 
to protect against cardiovascular diseases (CVDs), but the literature has little to say about the impact of PA on the risk of 
CVDs when it is associated with lifestyle factors, comorbidities, and personal characteristics. This study aimed to assess the 
association between PA time and CVDs, with relevant lifestyle factors, comorbidities, and personal characteristics treated 
as covariates.
Subject and methods The study’s population was retired and working older people aged 60 years or more in Accra, Ghana. 
A total of 686 individuals responded to self-reported questionnaires. Pearson’s chi-square test and binary logistic regression 
were used to present findings.
Results The study found that the risk of having one or more CVDs increases as time spent in moderate and vigorous PA 
increases, whereas individuals who drank alcohol a few days a week or most days a week are respectively 2 (OR = 2.415; 
p = 0.037) and 22 (OR = 21.933; p = 0.000) times more likely to have one or more CVDs compared to those who never 
drank alcohol.
Conclusion Health education should not only encourage PA maintenance but should also make individuals aware of the need 
to avoid unhealthy behaviours to maximize the positive effect of PA on health.

Keywords Physical activity · Sedentary behaviour · Lifestyle factors · Cardiovascular disease · Older adults

Introduction

Cardiovascular diseases (CVDs) are the leading cause 
of mortality in older populations globally (Buecker et al. 
2020; Fini et al. 2017; Higueras-Fresnillo et al. 2017; 
Zhang et al. 2021a, b) and have become a major health risk 
even in younger populations (Buecker et al. 2020; Granger 
et al. 2017). Consequently, CVDs account for much of 
the world’s disease burden and health care expenditure. 
The passion of public health stakeholders and research-
ers in championing population-level interventions for 
preventing CVDs and/or at least avoiding their progres-
sion is thus well-founded. Central to these interventions 
is the encouragement of individuals to meet recommended 
physical activity (PA) levels such as 150–300 minutes of 
moderate intensity PA per week (Bull et al. 2020). PA is a 
form of prophylactic behaviour, and research to date shows 
that meeting recommended PA levels protects the indi-
vidual against not only cardiovascular disease (e.g., stroke, 
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hypertension, type 2 diabetes, arteriosclerosis, etc.) but 
also depression, neurodegenerative diseases (i.e., demen-
tia, Parkinson’s disease), and other morbidities (Asiamah 
and Mensah 2017; Bennett et al. 2017; Buecker et al. 2020; 
Buffart et al. 2012; Holtermann et al. 2021; Garnvik et al. 
2020; Sun et al. 2013; Zhang et al. 2021a, b).

Sedentary behaviour (SB) is a health risk that facilitates 
the development or progression of CVDs like those men-
tioned above (Buecker et al. 2020; Rosenberg et al. 2016; 
Zhang et al. 2021a, b). If so, regular uptake of PA or meeting 
recommended PA levels is not enough to reduce the risk of 
CVDs; individuals must reduce their sedentary time to the 
lowest possible level to reap the maximum benefit of PA 
towards healthy ageing. To avoid SB and its health risks, the 
individual must achieve an energy expenditure of not less 
than 1.5 metabolic equivalent in PA and must avoid seden-
tary behaviours (e.g., sitting) lasting 30 or more minutes at 
any given period (Bull et al. 2020). As mentioned above, the 
most vulnerable group to CVDs in any population is older 
people, a reason why regular uptake of PA and the avoid-
ance of SB in older populations are crucial and constitute a 
healthy habit. Even so, more than just meeting recommended 
PA levels and avoiding sedentary behaviour is expected of 
individuals to grow well and maintain health into later life.

Poor diet (e.g., high meat consumption diet, junk food, 
etc.) and eating habits, intake of excess alcohol, and smoking 
are lifestyle factors that have been frequently identified in the 
literature as health risk factors (Buscail et al. 2017; Zhang 
et al. 2021a, b). These behaviours have also been reported as 
major facilitators of CVDs in the general population (Bus-
cail et al. 2017; Holtermann et al. 2021; Ramakrishnan et al. 
2021), and they can exacerbate morbidity at old age, as they 
often serve as lurking life course health risks. Therefore, 
living healthy is about adopting healthy eating habits and 
avoiding smoking as well as excess intake of alcohol. Simi-
larly, depending on diets rich in leafy vegetables and fruits 
and staying free of alcohol and tobacco is a hallmark for 
healthy living (Zhang et al. 2021a, b; Buscail et al. 2017). 
As a result, healthy ageing does not only require an uptake 
of regular physical activity and the avoidance of sedentary 
behaviour but also embraces eating healthy and living a 
life devoid of smoking and excessive intake of alcohol. To 
reduce the risk of CVDs in late-life, therefore, people must 
complement PA with all relevant health-seeking behaviours 
and avoid choices that increase disease risk. Given the above 
concerns, it is expected that health promotion efforts are 
cognizant of all lifestyle factors that are inherent in older 
populations in developing countries. This is to say that 
health promoters might find it necessary to educate older 
people not to only avoid SB and meet recommended PA 
levels but also to eschew key unhealthy behaviours that can 
nullify the impact of PA on the risk of CVDs (Temporelli 
2021; Asiamah et al. 2019).

The above assertions are consistent with available pieces 
of empirical evidence, but empirical studies supporting them 
have not adjusted for all relevant covariates (including life-
style factors that can either support or counter PA’s influence 
on the risk of CVDs), particularly in an African context. 
For instance, volunteering and diet have been found to have 
a significant association with PA and its effect on health 
outcomes and the risk of cardiovascular disease (Buscail 
et al. 2017; Detollenaere et al. 2017). This evidence suggests 
that volunteering, diet, and any other correlate of PA can 
confound the association between PA and CVDs. Based on 
the above concerns, we attempted to examine the associa-
tion between CVDs, PA, and other lifestyle factors. In test-
ing this association, we controlled for potential confounding 
variables. Though previous studies (Asiamah et al. 2019; 
Temporelli 2021; Carré 2019) adjusted for different sets of 
confounding variables (e.g., gender, education, income, mar-
ital status) in the past, lifestyle factors (e.g., diet, sedentary 
behaviour) were not considered, particularly in an African 
sample. Thus, this study considers a unique set of poten-
tial confounding variables over an African sample. Apart 
from its contribution to public health policy development 
and implementation, this study is expected to guide future 
research work and provide implications for health promotion 
and education.

Methods

Study design

This study adopted a cross-sectional design. Binary logis-
tic regression was employed to assess the primary relation-
ships of interest while adjusting for potential confounding 
variables.

Sample and recruitment

The study setting was the head office of the Social Security 
and National Insurance Trust (SSNIT) in Accra, where 
access to eligible older participants was guaranteed. 
Participants were volunteer older people aged between 60 
and 89 years who visited the said office during the study 
period. 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, etc.) that brought into question the ability of 
participants to provide accurate and objective responses. 
The study focused on SSNIT for two reasons. First, 
retired older adults had some formal education and could 
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complete questionnaires in English. Secondly, older adults 
in the communities (i.e., those not affiliated to the SSNIT) 
could not be reached, possibly because they were socially 
excluded. An administrator at the head office of SSNIT in 
Accra verbally informed older adults who visited the office 
about the study. Older adults who agreed to participate in 
the study were shortlisted and subsequently screened with 
the selection criteria by a research assistant with a medical 
background. Selected individuals were then informed of 
their role in the study.

Seven hundred and thirty (730) older adults who met 
these conditions participated in the study. Sample size 
calculation was not possible for two reasons. First, there 
was no applicable sampling frame for the study; hence the 
researchers needed to recruit participants within the study 
period. Secondly, there were no similar studies from which 
relevant statistics (e.g., power, effect size, etc.) needed to 
compute sample size could be obtained. We, however, 
deemed our sample size appropriate because similar 

studies (Bhimla et al. 2019; Portegiis et al. 2020) utiliz-
ing logistic regression analysis produced reliable results 
with sample sizes < 200.

Variables and their operationalisation

The primary dependent variable was the CVD condition, 
whereas the independent variables (i.e., predictors) are 
shown in Table 1. CVD condition was measured by asking 
participants to report clinically diagnosed cardiovascular 
conditions (e.g., diabetes, hypertension, stroke) they had. 
The resulting variable was dummy coded into a dichoto-
mous variable (i.e., those with no cardiovascular condition 
and those with one or more conditions). Table 1 shows the 
independent variables (including the lifestyle factors such 
as PA and volunteering) as well as information regarding 
their measurement and coding. This table shows of how 
each variable was measured and operationalized.

Table 1  Variable categorisation, definition, and scheme of coding

# Factor Indicators Definition Coding

1 Dependent variable CVD condition Whether the individual had one or more 
cardiovascular diseases or not

None – 1; One or more CVDs – 2

2 Independent variables Moderate PA Time spent in moderate physical activities 
such as walking in a typical day

< 30 minutes – 1; 30–60 minutes – 2; ≥ 60 
– 3

3 Vigorous PA Time spent in vigorous physical activities 
such as running in a typical day

< 30 minutes – 1; 30–60 minutes – 2; ≥ 60 
– 3

4 Sedentary behaviour Time spent in sedentary situations e.g., 
sleeping, sitting idle, viewing TV, etc.

Virtually at all times – 1; most hours of the 
day – 2; a few hours in the day – 3; a few 
minutes in the day – 4

5 Self-reported health Whether the individual perceived his or her 
health to be good or poor

Poor – 1; Good – 2

6 Volunteering Frequency of participation in social and 
community intervention programs such as 
communal labour, advocacy, social cam-
paign, research, etc.

Never – 1; less often – 2; very often – 3

7 Smoking Frequency of smoking None – 1; a few times a week – 2; most times 
a week – 3

8 Alcohol intake How often the individual consumed alcohol None – 1; a few times a week – 2; most times 
a week – 3

9 Vegetarian Whether the individual was a vegetarian or 
not

No – 1; Yes – 2

10 Meaty food The degree to which the individual ate meat 
or food containing meat

Most of the days – 1; a few of the days – 2; 
None – 3

11 Personal characteristics Gender The sex of the individual Male – 1; female – 2
12 Education The highest education of the individual Basic – 1; secondary – 2; tertiary – 3
13 Age The age (in years) of the person 55–64 yrs –1; ≥ 65 – 2
14 Income The net income (in cedis) of the individual ≤ 200 – 1; 201–400 – 2; ≥ 401 – 3
15 Daily spending How much (in cedis) the individual spent a 

day
< Ghc50 - 1; Ghc50-100 - 2; ≥ Ghc100 - 3

16 Marital status Whether the individual was married or not Not married - 1; Married - 2
17 Employment status Whether the individual was employed or not Not employed – 1; Employed - 2
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Data gathering

Questionnaires were delivered by hand to participants in 
the study area between September 3 and October 31, 2019. 
To maximize the response rate, participants were asked to 
respond to questionnaires instantly. Out of 730 question-
naires administered, 697 were completed and returned; how-
ever, 11 of these questionnaires were not usable and were 
discarded. Thus, 686 questionnaires were analysed.

Statistical analysis method

Data were analysed using IBM SPSS Statistics, version 24 
(IBM Corporation, NY, USA). Descriptive statistics (i.e., 
frequency and percentage) were used to summarise the data. 
Findings were presented using binary logistic regression, but 
before using this statistical tool, the Pearson's chi-square test 
was used to assess group differences concerning CVD condi-
tions (see Table 2). At the level of logistic regression, associ-
ations were estimated in terms of adjusted odds ratios (ORs) 
given the control variables incorporated into the analysis. 
Values of p < .05 were considered statistically significant.

Findings

As Table 2 depicts, 9% (n = 63) of all older adults engaged 
in less than 30 minutes of PA per day, 57% (n = 392) of them 
engaged in between 30 and 60 minutes of PA per day, and 
34% (n = 231) of them engaged in more than 60 minutes of 
PA per day. In addition, 26% (n = 175) of all older adults 
engaged in vigorous PA for less than 30 minutes a day, 33% 
(n = 224) of them engaged in vigorous PA for between 30 
and 60 minutes a day, and 42% (n = 287) of them partici-
pated in vigorous PA for more than 60 minutes a day. Both 
moderate (Chi-square = 63.21; p = 0.000) and vigorous PA 
(Chi-square = 24.29; p = 0.000) are significantly associated 
with CVD condition. Only smoking (Chi-square = 4.03; p 
= 0.134) and gender (Chi-square = 2.64; p = 0.104) are not 
significantly associated with CVD condition.

In Table 3, older adults who less often engaged in volun-
teering were 24 times (OR =24.39; p = .000) more likely 
to have one or more CVDs compared with those who never 
volunteered. Older people who very often engaged in volun-
teering were also about 2 times (OR =1.83; p = .048) more 
likely to have one or more CVDs compared with those who 
never volunteered. In addition, older adults who participated 
in moderate PA for between 30 and 60 minutes a day were 
3 times (OR = 3.34; p = .013) more likely to report having 
one or more CVDs compared with those who engaged in 
moderate PA for less than 30 minutes, and older adults who 
engaged in moderate PA for more than 60 minutes a day 
were 7 times (OR = 7.00; p = .000) likely to report having 

one or more CVDs compared with those who engaged in 
moderate PA for less than 30 minutes. Finally, older people 
who engaged in more than 60 minutes of vigorous PA a day 
were 4 times (OR = 3.99; p = .000) more likely to report 
having one or more CVDs compared with those who par-
ticipated in less than 30 minutes of vigorous PA a day. In 
Table 3, sedentary behaviour and lifestyle factors such as 
smoking and alcohol intake status are significantly associ-
ated with CVD condition.

Discussion

This study confirmed that a significant relationship 
exists between moderate and vigorous PA time and the 
likelihood of having one or more CVDs, however, this 
evidence connotes that the risk of CVDs increases with 
increasing PA. Similarly, the risk of having one or more 
CVDs increases with the frequency of volunteering but 
decreases with the frequency of smoking. Interestingly, the 
confirmed influence of PA, smoking, and volunteering on 
the risk of CVDs in this study runs counter to most studies 
in the literature. For example, Lachman et al. (2018) in the 
Netherlands have reported that the risk of CVDs decreases 
with increasing PA or if recommended PA levels are met. 
In Nigeria, PA has been reported to reduce the risk of 
CVDs in an older population (Oyeyemi and Adeyemi 
2013). Supporting our result on the association between 
PA and CVDs status, though, are studies (Asiamah et al. 
2019; Temporelli 2021; Carré 2019) reporting that PA may 
be associated with injuries and other unwanted outcomes 
in older adults. Furthermore, many studies including a 
systematic review conducted by Sun et al. (2013) have 
indicated that smoking increases the risk of CVDs and 
other diseases such as lung cancer (Sun et al. 2013; Fini 
et al. 2017; Abuladze et al. 2017; Eaton 1992; Carnethon 
2009; Zhang et al. 2021a, b). Volunteering has also been 
reported and confirmed as a novel buffer against the risk 
of diseases, including CVDs (Detollenaere et al. 2017; 
Zhang et al. 2021a, b).

In the light of the above disagreement, it is unmistakable 
that the current study opposes some previous studies and as a 
result presents some implications. The current study reveals 
that nearly 60% of older adults had one or more CVDs, and 
moderate and vigorous PA was high in the population. We 
would therefore want to deduce that older participants had 
modified their lifestyles recently by increasing their PA in 
response to their CVD conditions and health. Our result 
regarding the association between PA and CVDs status is 
backed by researchers (Asiamah 2019; Temporelli 2021; 
Carré 2019) indicating that the health benefits of PA are 
contingent on lifestyle and personal factors such as smok-
ing, diet, and sedentary behaviour. These studies argue that 
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sedentary behaviour can offset the health benefits of PA, so 
PA may be associated with negative health outcomes such 
as CVDs status among people who are highly sedentary or 
inactive. This notwithstanding, we are hesitant to rule out 

the presence of other covariates in the regression model as 
a potential cause of the disagreement of our results with 
most of what the empirical literature accounts for. Thus, 
because our regression model incorporates a unique set of 

Table 2  Group differences by 
CVD condition

** p < .001; * p < .05. a first column total that is consistent with all other predictors. b second column total 
that is consistent with all other predictors. c overall total that is consistent with all other predictors

Variable Group CVD condition Total, n (%) Chi-square

None, n (%) One or more 
CVDs, n (%)

Volunteering Never 14(2.0) 70(10.2) 84(12.2) 25.0**
Less often 182(26.5) 217(31.6) 399(58.2)
Very often 91(13.3) 112(16.3) 203(29.6)
Total 287(41.8)a 399(58.2)b 686(100.0)c

Smoking None 189(27.6) 266(38.8) 455(66.3) 4.0
A few times a week 91(13.3) 112(16.3) 203(29.6)
Most times a week 7(1.0) 21(3.1) 28(4.1)

Alcohol intake None 98(14.3) 133(19.4) 231(33.7) 7.1*
A few times a week 140(20.4) 224(32.7) 364(53.1)
Most times a week 49(7.1) 42(6.1) 91(13.3)

Sedentary behaviour Virtually at all times 14(2.0) 42(6.1) 56(8.2) 55.3**
Most hours of the day 63(9.2) 168(24.5) 231(33.7)
A few hours of the day 133(19.4) 91(13.3) 224(32.7)
A few minutes in the day 77(11.2) 98(14.3) 175(25.5)

Moderate PA < 30 14(2.0) 49(7.1) 63(9.2) 63.2**
30–60 154(22.4) 238(34.7) 392(57.1)
≥ 60 119(17.3) 112(16.3) 231(33.7)

Vigorous PA < 30 49(7.1) 126(18.4) 175(25.5) 24.3**
30–60 91(13.3) 133(19.4) 224(32.7)
≥ 60 147(21.4) 140(20.4) 287(41.8)

Vegetarian Not vegetarian 231(33.7) 287(41.8) 518(75.5) 6.6*
Vegetarian 56(8.2) 112(16.3) 168(24.5)

Meaty food Most of the days 112(16.3) 98(14.3) 210(30.6) 17.7**
A few of the days 84(12.2) 161(23.5) 245(35.7)
None 91(13.3) 140(20.4) 231(33.7)

Gender Male 154(22.4) 189(27.6) 343(50.0) 2.6
Female 133(19.4) 210(30.6) 343(50.0)

Education Basic 35(5.1) 112(16.3) 147(21.4) 32.3**
Secondary 14(2.0) 35(5.1) 49(7.1)
Tertiary 238(34.7) 252(36.7) 490(71.4)

Age 60–64 231(33.7) 280(40.8) 511(74.5) 9.3*
≥ 65 56(8.2) 119(17.3) 175(25.5)

Income (GHc) ≤ 200 14(2.0) 28(4.1) 42(6.1) 17.5**
201–400 14(2.0) 56(8.2) 70(10.2)
≥ 401 258(37.8) 315(45.9) 574(83.7)

Marital status Not married 147(21.4) 266(38.8) 413(60.2) 16.6**
Married 140(20.4) 133(19.4) 273(39.8)

Self-reported heath Poor 56(8.2) 175(25.5) 231(33.7) 44.3**
Good 231(33.7) 224(32.7) 455(66.3)

Employment status Not employed 49(7.1) 168(24.5) 217(31.6) 48.4**
Employed 238(34.7) 231(33.7) 469(68.4)
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covariates (including comorbidities and positive and nega-
tive lifestyles), these pieces of evidence could suggest the 
need for future researchers to be more cautious in analys-
ing similar relationships. Understandably, adjusting for all 
potential confounders and covariates is key to unveiling 
the true nature of relationships, given that previous stud-
ies (Garnvik et al. 2020; Oyeyemi and Adeyemi 2013; Li 

and Siegrist 2012; Sesso et al. 1999) have not captured PA, 
sedentary behaviour, comorbidities, healthy and unhealthy 
lifestyles (behaviours), and demographic variables concur-
rently in their regression models.

The study aff irms sedentary behaviour as a 
cardiovascular disease risk factor, and therefore endorses 
health promotion programs aimed at discouraging 

Table 3  The associations 
between PA, lifestyle factors, 
and CVD status

a Reference group. CI, confidence interval; OR, odd ratio; Nagelkerke = 0.538

Predictor Categories OR P 95% CI

Lower Upper

Volunteering Nevera 1.00 - - -
Less often 24.389 0.000 8.737 68.080
Very often 1.830 0.048 1.006 3.329

Smoking Nonea 1.00 - - -
A few times a week 0.803 0.718 0.244 2.637
Most times a week 0.153 0.002 0.048 0.492

Alcohol intake Nonea 1.00 - - -
A few times a week 2.415 0.037 1.056 5.519
Most times a week 21.933 0.000 9.236 52.085

Sedentary behaviour Virtually at all  timesa 1.00 - - -
Most hours of the day 4.220 0.004 1.565 11.380
A few hours of the day 4.074 0.000 1.891 8.774
A few minutes in the day 0.723 0.288 0.398 1.315

Moderate PA (minutes/day) <  30a 1.00 - - -
30–60 3.338 0.013 1.285 8.673
≥ 60 6.956 0.000 3.727 12.982

Vigorous PA (minutes/day) <  30a 1.00 - - -
30–60 0.875 0.731 0.409 1.873
≥ 60 3.992 0.000 2.259 7.053

Vegetarian Not a  vegetariana 1.00 - - -
Vegetarian 0.395 0.042 0.161 0.968

Meaty food Most of the  daysa 1.00 - - -
A few of the days 1.020 0.964 0.435 2.392
None 8.560 0.000 3.659 20.024

Gender Malea 1.00 - - -
Female 1.170 0.583 0.667 2.053

Education Basica 1.00 - - -
Secondary 15.346 0.000 6.424 36.661
Tertiary 495.279 0.000 75.141 3264.530

Age (in years) 55–64a 1.00 - - -
≥ 65 1.107 0.756 0.584 2.097

Income (GHc) ≤  200a 1.00 - - -
201–400 0.003 0.000 0.001 0.016
≥401 0.360 0.175 0.082 1.579

Marital status Not  marrieda 1.00 - - -
Married 1.952 0.012 1.156 3.295

Self-reported health Poora 1.00 - - -
Good 1.228 0.566 0.609 2.476

Employment status Not  employeda 1.00 - - -
Employed 18.721 0.000 8.749 40.061
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sedentary behaviour in older populations. It has been 
observed that more than 90% of older participants 
in this study participated in moderate PA for at least 
30 minutes a day, and about 75% of older participants 
engaged in vigorous PA for at least 30 minutes. This 
finding implies that older people engaged in at least 150 
minutes each of moderate and vigorous PA a week and as 
a result met recommended PA levels such as those from 
the World Health Organization (Bull et al. 2020). If so, 
the realization of SB as a CVDs risk factor in line with 
studies conducted in developed (Leung et al. 2017; Bull 
et al. 2020) and developing (Hajduk and Chaudhry 2016; 
de Rezende et al. 2014) countries suggests that meeting 
recommended PA levels does not mean an individual is not 
sedentary and is not vulnerable to the risks of SB. Even 
older adults who meet recommended PA levels can be 
sedentary and susceptible to CVDs. A key lesson from this 
study, therefore, is that older adults are not only required 
to keep active but are also expected to avoid sedentary 
behaviour or keep it as low as possible. Similarly, older 
people must always be preoccupied with physical and 
social activities during the day to reduce their sedentary 
time and maintain health. Given the consistency between 
our result and previous studies, it could be learned that SB 
is a major health risk when multiple covariates (including 
healthy and unhealthy behaviours) are adjusted for in 
analysing its association with CVD and possibly other 
health outcomes.

The current study indicates that the risk of CVDs 
increases with the frequency of alcohol intake, and this 
finding is much upheld in the empirical literature. While 
this result is consistent with previous studies conducted 
in both developed and developing countries (Fini et al. 
2017; Abuladze et al. 2017; Liang and Chikritzhs 2013), 
we consider frequent alcohol consumption a behavioural 
health hazard that may have contributed to the reversal 
of the expected impact of PA and volunteering on 
cardiovascular disease in this study. Though the 
confirmed relationship between alcohol intake and CVDs 
in this study is not new, the presence of ‘alcohol intake’ 
in the regression model as a covariate implies that PA 
would not necessarily buffer against the risk of CVDs 
if an older person depends on alcohol. This study as a 
result discourages excessive intake of alcohol in older 
populations, especially if individuals expect to make the 
most of PA. Also in line with popular empirical evidence 
(Buscail et al. 2017; El Ansari et al. 2015; Burkert et al. 
2014) is the result that the frequency of eating meaty and 
vegetarian diets is also associated with the risk of CVDs, 
whereby dependence on meaty diets increases the risk 
of CVDs while living on vegetarian diet decreases such 
a risk. This result gives weight to the idea that meaty diets 
increase the amount of fat deposited along the passageway 

of blood and other body fluids and thus increases the 
burden of the heart and cardiovascular system (El Ansari 
et al. 2015; Burkert et al. 2014). This view and result 
do not,however, mean that meaty food, when eating 
sparingly, cannot support health and healthy ageing as 
studies (Hackney et al. 2019; Dobersek et al. 2020; Mena 
et al. 2020) have reported that meat has essential nutrients 
that can support individual health.

This study also found that vegetarians were less 
likely to report one or more CVDs compared to non-
vegetarians. This outcome of the study is not new, and 
supports previous studies (El Ansari et al. 2015; Burkert 
et al. 2014) that confirmed that living on a vegetarian 
diet reduces the risk of CVDs and morbidity, but it can be 
considered special given our unique covariate adjustment. 
Arguably, findings in correlational studies such as ours are 
more reliable when covariate adjustment is as complete as 
possible. We would want to concede that a correlational 
design is weak and cannot establish causation even in 
the light of a potentially holistic covariate adjustment. 
For this reason, we strongly encourage future researchers 
to advance this study to a longitudinal design that can 
establish dose–response effects and causation, which 
in the public health and epidemiological literature are 
the strongest evidence that could inform policy action. 
We acknowledge that our measurement of PA as a 
categorical variable and CVDs as a self-reported measure 
is a limitation of our study. Though studies (Garnvik 
et al. 2020; Oyeyemi and Adeyemi 2013; Buffart et al. 
2012) have shown that this limitation does not make our 
results unimportant, the use of objective measures such 
as accelerometers and pedometers in future research is 
recommended. Another limitation of this study is that 
CVD conditions may have been underreported since some 
participants may be unaware of their CVD status. This 
study also has limited generalizability as it employed a 
sample of retired older adults in Accra, most of whom 
reported having at least one chronic condition. Thus, our 
result may be typical of older adults who are modifying 
their lifestyle in response to long-term conditions. 
Similarly, this study’s findings may not be generalized 
to older adults living in rural areas because this segment 
of the population is less educated (compared with the 
current sample) and may be unable to speak and write 
in English. Future studies targeting this segment are, 
therefore, needed. Despite the above limitations, the 
current study can guide covariate selection in future 
interventional trials as well as discussions of future pieces 
of evidence vis-à-vis the extant literature. Finally, our 
study poses implications that are worth applying in health 
promotion and public health interventional programs. 
These implications are identified and discussed later in 
this paper.
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Conclusion

The risk of having one or more CVDs increases as time 
spent in moderate and vigorous PA increases, possibly 
because 58% (n = 399) of older adults in our study had 
one or more CVDs and were possibly responding to 
recommended PA levels to maintain or improve health. 
Moreover, older adults who volunteered less often and very 
often were respectively 24 and 2 times more likely to report 
having one or more CVDs compared with those who never 
volunteered. Individuals who drank alcohol a few times or 
several times a week were more likely to report having one 
or more CVDs as compared with those who never drank 
alcohol. This result means that frequent alcohol intake 
increases the risk of CVDs. Older people who engaged in 
SB most hours of the day and a few hours of the day were 4 
times likely to report having one or more CVDs compared 
to those who were sedentary at all times, which confirms 
that sedentary behaviour can increase the risk of CVDs in 
older populations. Vegetarians were also less likely to report 
having one or more CVDs compared with non-vegetarians. 
If so, living on a diet rich in vegetables and fruits reduces 
the risk of CVD. Interestingly, older people who never ate 
‘meaty food’ (i.e., meat or food containing meat) were 8 
times more likely to report having one or more CVDs. This 
study concludes that when key lifestyle factors and personal 
variables are adjusted for, PA increases the risk of CVD, but 
this outcome may be an explanation of older adults’ effort 
to enhance their PA levels upon knowing they have one or 
more CVDs.

Implications for health promotion

Our evidence indicates that older participants recently modified 
their lifestyles in response to their health and CVD conditions. 
This study consequently implies that health promotion 
campaigns in Ghana and possibly other developing countries 
are sitting well with older populations. The belief has been that 
such campaigns and educational programs are either not enough 
or not adhered to in developing African countries (Abuladze 
et al. 2017; Oyeyemi and Adeyemi 2013; Park et al. 2018). Our 
evidence may thus serve as an incentive for stakeholders (e.g., 
researchers, public health organizations, and governments) to 
intensify health promotion programs, especially awareness-
creation efforts focused on such themes as “active living” (used 
to emphasize the need for all, including older people, to remain 
active and meet recommended PA levels), "healthy ageing" 
(used to promote general behaviours that can support the health 
of seniors), and “smart cities” (used to educate people regarding 
what they can do to make the most of communities that provide 
social resources for healthy ageing).

It is impressive that most older adults met recom-
mended PA levels, but they indulged in some level of sed-
entary behaviour that may have led to their health and 
CVD condition being unimpacted or less impacted by PA. 
Of course, the possibility that SB is a factor that makes PA 
a cardiovascular disease risk factor (as our finding indi-
cates) cannot be ruled out. This study, therefore, suggests 
that individual efforts to increase PA are as good as pursu-
ing a life devoid of sedentary behaviour. More so, health 
promotion programs, especially “active living” campaigns, 
should always stress the need for older people to engage 
in PA regularly and avoid SB simultaneously. Health edu-
cators must also portray SB as a lifestyle that can ren-
der PA unbeneficial, especially if its recommended levels 
are not met. In this regard, stakeholders must adapt their 
viral health promotion campaigns by, for example, not just 
endorsing constant uptake of PA as a healthy behaviour 
but also emphasizing the need for recommended PA levels 
to be met on a daily or weekly basis.

Drinking alcohol more frequently also comes with a 
higher risk of having one or more CVDs, an outcome that 
supports measures being taken to discourage or at least mini-
mize excessive intake of alcohol in the general and older 
populations. About 66% of older participants' dependence 
on alcohol may have also reversed the expected association 
between PA and CVD condition. Hence, alcohol consump-
tion can contribute to the elimination or reversal of the 
desired impact of PA on the risk of CVDs. Given this find-
ing, health promotion programs that tend to uphold constant 
uptake of PA as a healthy behaviour must also discourage 
the excessive intake of alcohol by older adults. Addition-
ally, whatever measures are tailored by stakeholders towards 
discouraging SB and encouraging PA must not only take 
unhealthy behaviours (alcohol intake, smoking, poor dieting, 
etc.) into account but must also discourage these behaviours. 
Researchers, public health personnel, and health promoters 
must always accompany their message of active living with 
the advice that anyone who engages in negative lifestyles 
such as smoking, drinking alcohol, and sedentary behav-
iour cannot benefit from PA or may make minimal gains 
from meeting WHO’s recommended PA levels. That is to say 
that health education geared towards increasing PA in older 
populations must go together with promotional efforts that 
discourage the said negative lifestyles.
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