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Abstract

This study examines the prevalence and correlates of stroke among older adults in Ghana.

This cross-sectional study retrieved data from Wave 1 of the World Health Organization

(WHO) Survey on Global Ageing and Adult Health (SAGE) conducted between 2007 and

2008. The sample, comprising 4,279 respondents aged 50 years and above, was analysed

using descriptive statistics, cross tabulations and Chi-Square tests, and a multivariable

binary logistic regression. Respondents ranged in age from 50 to 114 years, with a median

age of 62 years. Stroke prevalence was 2.6%, with the correlates being marital status, level

of education, employment status, and living with hypertension or diabetes. The results

showed that being separated/divorced, having primary and secondary education, being

unemployed and living with hypertension and diabetes, significantly increased the odds of

stroke prevalence in this population. The results suggest that interventions to reduce stroke

prevalence and impact must be developed alongside interventions for hypertension, diabe-

tes and sociodemographic/economic factors such as marital status, level of education, and

employment status.

Background

Stroke is the second leading cause of death and the third leading cause of disability worldwide

[1]. It is estimated that 15 million people suffer from stroke every year. Out of this number,

about six million people die and another five million are left permanently disabled [2]. A total

of 44 million disability-adjusted life-years (DALYs) are lost to stroke every year and this is pro-

jected to increase to 61 million by 2020 [2]. The prevalence is projected to increase throughout

the world because the number of persons aged 60 years and above is expected to more than

double by 2050, and more than triple by 2100, increasing from 901 million in 2015 to 2.1billion

in 2050 and 3.2 billion in 2100 [3].
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In low- and middle-income countries (LMICs), stroke incidence is increasing, and research

has shown that stroke mortality will triple in Latin America, the Middle East, and sub-Saharan

Africa between 2002 and 2020 [4]. Community-based studies in sub-Saharan Africa (SSA)

show that stroke is the cause of 5–10% of all deaths, and this is partly because of inadequate

health systems and increasing rates of hypertension [5]. Further, the impact of stroke is pro-

jected to go up in this region as a result of urbanization, poor socio-economic status and the

change in the demographic structure of the population from young to an ageing population.

By 2025, it is projected that about half of SSA’s populations will be living in urban areas and

the number of people who are aged 60 years and above will more than double in countries like

Ghana, Cameroon, Democratic Republic of Congo, and Mozambique [6,7]. This projected

demographic transition may increase stroke-induced disability in the region in the near future

if serious measures are not put in place. Studies have shown that stroke is a major cause death

and disability in Ghana [8]. Also, hypertension prevalence is already high in the country, with

low rates of awareness, treatment and control [9–11]. This has serious implications for the bur-

den of stroke unless urgent measures are taken to control hypertension [9]. The current situa-

tion shows that stroke is not on the list of priority health interventions outlined by Ghana’s

Ministry of Health and stroke burden has been under-researched and under-funded in Ghana

[12].

Research showed that the risk factors of stroke include hypertension [13–16], diabetes [15–

18], dyslipidemia, cardiac disease [15, 16], smoking [1, 19–22], alcohol consumption [23–25],

physical inactivity [26–29], obesity, regular meat consumption, low green leafy vegetable con-

sumption, stress, and adding salt at the table [15, 16]. In addition, sociodemographic/eco-

nomic factors such as sex [6, 30–33], age [1,34], level of education [35], wealth status [36–39]

have been shown to be associated with stroke. Recent evidence by the Stroke Investigative

Research and Evaluation Network (SIREN) multicenter case-control study showed the domi-

nant modifiable risk factors of stroke in Ghana and Nigeria include hypertension, dyslipide-

mia, regular meat consumption, waist-to-hip ratio, diabetes, low green leafy vegetable

consumption, stress, adding salt at the table, cardiac disease, physical inactivity and current

cigarette smoking [16]. Nevertheless, the study provided limited information on the role of

sociodemographic/economic factors on stroke prevalence and the findings cannot be general-

ized to the entire Ghana. Since social determinants of health (SDH) are the conditions in

which people are born, grow, work, live, and age, and the fundamental drivers of these condi-

tions [40], this indicates that their effects on stroke are context-specific and may provide

important information on health disparities. To date, no study has examined the prevalence

and correlates of stroke at the national level in the country, despite the importance of this evi-

dence to drafting national guidelines and developing primary and secondary intervention

strategies for the illness in Ghana. This study examines the prevalence and correlates of stroke

in Ghana to address this important gap.

Data and methods

Study design

This cross-sectional study retrieved data from Wave 1 of the World Health Organization

(WHO) survey on Global Ageing and Adult Health (SAGE) conducted between 2007 and

2008. The sample comprised 4,279 respondents aged 50 years and above.

Study area

The 2010 Population and Housing Census showed that Ghana has a population of 24,658,823,

a larger proportion (51.2%) of whom are female [41]. The sex ratio is 95.2 males per 100
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females. There are ten regions in the country. Of the ten regions in the country, the most popu-

lous is the Ashanti Region, made up of 19.4% of the total population; this is followed by Greater

Accra Region (16.3%) with the least populated region being the Upper West Region (2.8%).

With regard to the age structure, 38.3% of Ghana’s population is less than 15 years; 49.5% is 15–

49 years, and; 12.2% is aged 50 years and above [41]. Further, a little over half of the population

(50.9%) is living in urban areas [41]. More than 70% are Christians, 17.6% are Muslims, 5.2%

are traditional worshippers and 5.3% do not have any religious affiliation. In terms of occupa-

tion, a larger proportion engages in agriculture-related activities. Specifically, 41.2% of the eco-

nomically active population is skilled agricultural, forestry and fishery workers; about 21% is

also engaged as service and sales workers, while 15.2% are craft and related trade workers.

Ghana is a lower-middle income country with average per capita income of GH¢5,347

(about US$1,353) [42]. The health system is structured to mainly treat infectious diseases [12].

The health care system in Ghana faces a lack of investment in health system and health work-

force generally. Health spending as a percentage of GDP is 5.4% in 2013 [43], higher than the

WHO recommendation of 5% [43]. There are three teaching hospitals (Korle Bu in Accra,

Komfo Anokye in Kumasi and Tamale Teaching hospital); nine regional hospitals; 96 govern-

ment hospitals; and 1,106 health centres and clinics [44]. In terms of the distribution of health

professionals, there are 4,747 medical and dental practitioners, 1,832 physician assistants, 759,

anaesthetics, 24,974 nurses, 1129 pharmacist and 41 health research officers. The doctor-popu-

lation ratio was 1:11929 and the nurse to population ratio was 1:971 [41, 45].

Sampling design

Ghana SAGE Wave 1 used a stratified, multistage cluster design that was based on the design

for the World Health Survey [46] and presented a nationally representative sample. The pri-

mary sampling units were stratified by administrative region (Ashanti, Brong Ahafo, Central,

Eastern, Greater Accra, Northern, Upper East, Upper West, Volta, and Western) and type of

locality (urban/rural). Based on this, a total of 20 strata were developed [46, 47]. From each of

the strata, a total of 10–15 Enumeration Areas (EAs) were selected according to the population

size. Household listings were done for each selected EA. Twenty households with persons aged

50 years and above, and four households with persons aged 18–49 years were then selected for

interview [46]. All persons aged 50+ in ‘older’ households (households with at least one person

aged 50-plus years) were invited to participate, whereas only one person was randomly selected

in the ‘younger’ households (households with no person aged 50-plus years). Further, for those

who were incapable of completing an interview for reasons of health or cognition, a proxy

questionnaire was completed [46]. Standardized training in all aspects of the interview was

provided to all interviewers. The questionnaires were translated into respective local languages,

following a translation protocol, and modified to take into account the local context where

needed [20]. The interview response rate was 86% [46].

Ethics statement

Ethical clearance and permission for the SAGE study was sought and approved by the Ethics

Review Committee, World Health Organization, Geneva, Switzerland and locally from Ethics

Committee, University of Ghana Medical School, Accra, Ghana. Written informed consent

was obtained from all participating individuals.

Measures

Stroke prevalence. Stroke prevalence was based on self-report. The specific question

asked during the survey was “Have you ever been told by a health professional that you have
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had a stroke?” Hence, the prevalence of stroke in this study was determined as the proportion of

Ghanaians aged 50 years and above who had ever been told by a health professional that they

have a stroke [46]. Self-reported diagnosis has been used to ascertain stroke prevalence in simi-

lar population-based studies in Africa [48], Asia [49, 50], Oceania [51, 52], Europe [53, 54], and

North America [55–57]. These studies showed that self-reported diagnosis is a valid approach

for estimating stroke prevalence and has high sensitivity and specificity values [51–53, 56, 57].

During the data collection, respondents were provided with the definition of stroke. Stroke was

described as a sudden and severe attack to the brain, which can cause permanent or temporary

paralysis (inability to move, usually one side of the body) and loss of speech [58].

Physical activity. Physical activity was measured as the number of days respondents spent

doing moderate-intensity activities including sports, fitness, or recreational leisure activities.

This was re-categorized into three: physically inactive, partially active (those engaged in physi-

cal activities less than 3 times a week), and fully active (those who engaged in physical activities

3 or more times a week.

Smoking and alcohol consumption. Two questions were used to categorize smoking sta-

tus. These included whether the respondent had ever smoked and if they currently smoked.

These categories were re-grouped into non-smokers, previous smokers and current smokers.

Those who responded ‘No’ to the two questions were referred to as ‘non-smokers’ while those

who responded ‘Yes’ to whether they ever smoked and ‘No’ to whether they currently smoked

were categorized as ‘previous-smokers’. Those who responded ‘yes’ to both questions were cat-

egorized as ‘current smokers’. Alcohol consumption was represented by three categories: non-

drinkers (those who had ‘never’ consumed alcohol), occasional drinkers (those who had taken

alcohol ‘once in a while’), and; regular drinkers (those who take alcohol ‘all the time’).

Body mass index. BMI was categorized according to WHO criteria (34): BMI< 18.5

(underweight), BMI = 18.5–24.99 (normal weight), BMI = 25–29.99 (overweight), and

BMI� 30 (obese).

Comorbidities. The comorbidities examined in this study were diabetes and hyperten-

sion. Respondents who had been diagnosed with hypertension by a health professional, and/or

had the average of three blood pressure (BP) measurements to be systolic�140mm Hg, and/

or diastolic BP of� 90mm Hg, or were on antihypertensive medications, were regarded as liv-

ing with hypertension. Diabetes prevalence was measured on a self-reported diagnosis by a

health professional or use of insulin or other blood sugar lowering medications.

Other independent variables. The other independent variables included in this study

were sex, age, place of residence, marital status, level of education, wealth status, religion,

employment status and ethnicity.

Data analysis

Descriptive statistics such as frequency distributions and median were used to describe the

socioeconomic and demographic characteristics of the respondents, lifestyle factors, and

comorbid conditions. At the bivariate level, cross tabulations and Chi-Square tests were used

to determine the variation in stroke prevalence by socioeconomic and demographic character-

istics, lifestyle factors and comorbid conditions. Further, a multivariable binary logistic regres-

sion was used to examine correlates of stroke prevalence in Ghana and the alpha level for

statistical significance was set at 0.05. At the multivariable analyses, the reference categories

were theoretically selected based on what existing literature has shown. For instance, research

shows that stroke prevalence is relatively higher among males compared to females; hence, we

made the female gender the reference category in the multivariable analysis. Further, since the

WHO SAGE used a stratified, multistage cluster sampling, appropriate sampling weights were
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applied before the analysis was done to adjust for the survey design. We also tested for multi-

collinearity using variance inflation factor (VIF) and tolerance; the outcomes indicate that

there was no high intercorrelations among the variables (S1 Table).

Results

Socioeconomic and demographic characteristics of respondents

The socioeconomic and demographic characteristics of the respondents are shown in Table 1.

The respondents’ ages ranged from 50 to 114 years with a median age of 62 years. More than

one-third (39.3%) were between 50–59 years while 38.0% were 60–69 years and 9.9% was 80

years and above. More than half (52.3%) was female and close to 60.0% lived in the rural areas.

The highest proportion was currently married (56.8%), more than one-fourth (27.9%) was

widowed and the least proportion (1.2%) was never married.

Further, more than half (55.0%) had no education and about one-fifth (19.9%) had tertiary

education. With regard to wealth status, almost equal proportions were in the middle, richer

and richest categories (20.0%, 20.2% and 20.1% respectively). More than six out of ten older

adults (68.7%) were Christians, about 16.0% were Muslims and 5.0% had no religion. In terms

of the employment status, close to 70% was employed. The largest proportion (48.8%) was

Akan, followed by Ga Adangbe (10.4%), and the least proportion (1.0%) was Grusi.

Lifestyle factors and comorbidities

The results showed that stroke prevalence was 2.6% (Table 2). While almost three out of four

(74.2%) had never smoked, 13.3% and 12.5% were previous and current smokers, respectively.

More than 40% had never consumed alcohol, while 28.5% were occasional consumers and

30.1% were regular consumers of alcohol. While a large proportion of the sample was not

physically active (86.5%), 5.2% were partially active while 8.3% were fully active. With regard

to the BMI status, more than half of the respondents (51.8%) had normal BMI; close to one-

fifth (19.6%) were underweight and 28.6% were overweight or obese. More than half of the

respondents (57.8%) were living with hypertension, and 4.2% were living with diabetes.

Univariate analysis

Variation in stroke prevalence by sociodemographic/socioeconomic characteristics.

Table 3 shows the variation in stroke prevalence by the socioeconomic and demographic char-

acteristics of respondents. The table shows that stroke prevalence significantly varied by age,

place of residence, marital status, level of education, wealth status, employment status, and eth-

nicity. Specifically, stroke prevalence was higher among the older age groups. The prevalence

of stroke among those who were 50–59 years, 60–69 years and 70–79 years were 1.5%, 2.8%,

and 4.2%, respectively. Stroke prevalence was higher among urban dwellers compared to their

rural counterparts (3.8% and 1.7%, respectively).

In addition, stroke prevalence was highest among respondents who were separated/

divorced and lowest among those who were currently married (4.6% and 2.1% respectively).

With regard to education, stroke prevalence was higher among those with higher level of edu-

cation. Stroke prevalence was highest among those in the richest wealth quintile (3.7%) and

lowest among those in the poorest wealth quintile (1.4%). Concerning variation in stroke prev-

alence by employment status, the results showed that stroke prevalence was significantly

higher among those who were unemployed (6.1%) compared to those who were employed

(1.0%). Among the ethnic groups, stroke prevalence was highest among the Ewe (3.9%) and

none of the respondents who were Grusi reported any stroke prevalence.

Prevalence and correlates of stroke among older adults in Ghana
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Table 1. Percentage distribution of the respondents by socio-demographic characteristics.

Characteristics Number (n = 4279) Percentage

Sex

Male 2043 47.7

Female 2236 52.3

Age Group

50–59 1682 39.3

60–69 1197 28.0

70–79 975 22.8

80+ 425 9.9

Place of residence

Rural 2531 59.2

Urban 1748 40.8

Marital status

Never married 50 1.2

Currently married 2431 56.8

Separated/divorced 606 14.1

Widowed 1192 27.9

Level of education

No education 2362 55.2

Primary 891 20.8

Secondary 173 4.1

Higher 853 19.9

Wealth status

Poorest 852 19.9

Poorer 842 19.8

Middle 854 20.0

Richer 868 20.2

Richest 863 20.1

Religion

No religion 214 5.0

Christianity 2939 68.7

Islam 673 15.7

Other 453 10.6

Employment status

Unemployed 1325 31.0

Employed 2954 69.0

Ethnicity

Akan 2052 48.8

Ewe 289 6.9

Ga Adangbe 436 10.4

Gruma 215 5.1

Grusi 42 1.0

Guan 65 1.5

Mande Busanga 63 1.5

Mole Dagbani 105 2.5

Others 939 22.3

Source: Computed from SAGE survey data, 2008

https://doi.org/10.1371/journal.pone.0212623.t001
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Variation in stroke prevalence by lifestyle factors and comorbidities

None of the lifestyle factors was significantly associated with stroke (Table 4). Nevertheless,

stroke prevalence was highest among those who were previous smokers, occasional drinkers,

partially or fully active, and those who were overweight/obese. Further, hypertension and dia-

betes were significantly associated with stroke. While 3.8% of those living with hypertension

had stroke, 10.4% of those living with diabetes had stroke.

Correlates of stroke

This section reports the results of the multivariable analysis. Table 5 shows that being sepa-

rated/divorced, having primary and secondary education, being unemployed and living with

hypertension and diabetes, were the correlates of stroke in Ghana. The results showed that the

odds of stroke prevalence were 1.5 times higher among those who were separated/divorced

compared to those who were currently married. Those with primary and secondary education

had higher odds of stroke prevalence compared to those with no education (1.1 times and 2.4

times, respectively). Further, those who were unemployed were 2.8 times more likely to be liv-

ing with stroke compared to those who were employed. Respondents living with hypertension

Table 2. Percentage distribution of respondents by lifestyle factors and comorbidities.

Lifestyle factors and comorbidities Number (n = 4279) Percentage

Smoking Status

Non-smoker 3166 74.2

Current smokers 533 12.5

Previous smokers 570 13.3

Alcohol consumption status

Non-consumer 1773 41.4

Occasional consumers 1221 28.5

Regular consumers 1285 30.1

Physical Activity

Not physically active 3702 86.5

Partially active 224 5.2

Fully active 353 8.3

BMI Status

Underweight 816 19.6

Normal 2157 51.8

Overweight 786 18.9

Obese 407 9.7

Stroke

No 4169 97.4

Yes 110 2.6

Hypertension

No 1804 42.2

Yes 2475 57.8

Diabetes

No 4099 95.8

Yes 180 4.2

Source: Computed from SAGE survey data, 2008

https://doi.org/10.1371/journal.pone.0212623.t002
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Table 3. Association between socioeconomic and demographic characteristics and stroke prevalence.

Characteristics Stroke Chi-Square df

No Yes

Sex

Male 97.6 2.4 0.508 1

Female 97.2 2.8

Age Group

50–59 96.5 1.5 17.793��� 3

60–69 97.2 2.8

70–79 95.8 4.2

80+ 97.6 2.4

Place of residence

Rural 98.3 1.7 18.989��� 1

Urban 96.2 3.8

Marital status

Never married 96.0 4.0 12.279�� 3

Currently married 97.9 2.1

Separated/divorced 95.4 4.6

Widowed 97.4 2.6

Level of education

No education 98.3 1.7 21.581��� 3

Primary 96.1 3.9

Secondary 94.0 6.0

Higher 97.0 3.0

Wealth status

Poorest 98.6 1.4 9.609� 4

Poorer 97.5 2.5

Middle 97.1 2.9

Richer 97.7 2.3

Richest 96.3 3.7

Employment status

Unemployed 93.9 6.1 93.535��� 1

Employed 99.0 1.0

Ethnicity

Akan 96.8 3.2 18.508� 8

Ewe 96.1 3.9

Ga- Adangbe 96.4 3.6

Gruma 98.4 1.6

Grusi 100.0 0.0

Guan 98.4 1.6

Mande Busanga 96.8 3.2

Mole Dagbani 97.1 2.9

Others 99.0 1.0

Source: Computed from SAGE survey data, 2008

�p <0.05

��p < 0.01

���p < 0.00; df- degrees of freedom

https://doi.org/10.1371/journal.pone.0212623.t003
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were 2.0 times more likely to be living with stroke; those living with diabetes were likewise 3.0

times more likely to be living with stroke, compared to their respective counterparts.

Discussion

This study examined the prevalence and correlates of stroke among Ghanaians who were 50

years and above. The findings showed that stroke prevalence was 2.6% and its correlates were

being separated/divorced, having primary and secondary education, being unemployed and

living with hypertension or diabetes. This study showed that the stroke prevalence rate

reported in this study is lower than the ones reported in similar population in China (3.1%)

[49], South Africa (4.0%) [48] and Singapore (4.1%) [50].

Sociodemographic/socioeconomic factors and stroke prevalence

The findings showed that marital status, level of education and employment status were corre-

lates of stroke. Our findings showed that the odds of stroke prevalence were higher among

those who were separated/divorced compared to those who were married. Plausible explana-

tion for this is that marriage is a protective factor for stroke through spousal support, early

Table 4. Association between lifestyle factors, comorbidities and stroke prevalence.

Lifestyle factors and comorbidities Stroke Chi-Square df

No Yes

Smoking Status

Non-smoker 97.4 2.6 0.214 2

Current smokers 98.3 1.7

Previous smokers 96.6 3.4

Alcohol consumption status

Non-drinkers 97.5 2.5 3.245 2

Occasional drinkers 96.8 3.2

Regular drinkers 97.9 2.1

Physical Activity

Not physically active 97.5 2.5 0.567 2

Partially active 96.8 3.2

Fully active 96.8 3.2

BMI Status

Normal 98.6 1.4 0.167 3

Underweight 98.0 2.0

Overweight 97.1 2.9

Obese 97.2 2.8

Hypertension

No 99.1 0.9 35.962��� 1

Yes 96.2 3.8

Diabetes

No 97.8 2.2 53.583��� 1

Yes 89.6 10.4

Source: Computed from SAGE survey data, 2008

�p <0.05

��p < 0.01

���p < 0.001; df- degrees of freedom

https://doi.org/10.1371/journal.pone.0212623.t004
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Table 5. Correlates of stroke.

Characteristics Odds Ratio s.e 95% CI

Sex

Female (RC)

Male 1.622 0.557 0.825–3.191

Age Group

50–59 0.480 0.257 0.167–1.381

60–69 0.811 0.402 0.305–2.156

70–79 0.767 0.371 0.295–1.990

80+ (RC) - - -

Marital Status

Currently married (RC) - - -

Never married 3.188 3.775 0.309–32.868

Separated/divorced 2.465� 0.877 1.222–4.968

widowed 1.181 0.444 0.563–2.478

Place of residence

Rural (RC) - - -

Urban 1.380 0.389 0.792–2.404

Level of education

No education (RC) - - -

Primary 2.083� 0.693 1.082–4.011

Secondary 3.352� 1.857 1.126–9.983

Higher 1.446 0.476 0.756–2.764

Wealth Status

Poorest 1.220 0.541 0.509–2.924

Poorer 0.893 0.351 0.509–2.924

Middle 1.335 0.508 0.630–2.826

Richer 0.773 0.304 0.357–1.676

Richest (RC) - - -

Employment status

Employed (RC) - - -

Unemployed 3.780��� 1.201 2.022–7.068

Ethnicity

Akan (RC) - - -

Ewe 1.030 0.353 0.524–2.437

Ga- Adangbe 0.942 0.335 0.467–1.897

Gruma 0.443 0.311 0.111–1.763

Guan 0.658 0.753 0.069–6.262

Mande Busanga 0.704 0.666 0.109–4.548

Mole Dagbani 2.257 1.674 0.523–9.728

Others 0.634 0.314 0.239–1.681

Smoking Status

Non-smoker (RC) - - -

Current smokers 0.896 0.453 0.331–2.425

Previous smokers 1.095 0.424 0.511–2.347

Alcohol consumption status

Non-drinkers (RC) - - -

Occasional drinkers 1.097 0.233 0.721–1.667

Regular drinkers 0.900 0.207 0.571–1.416

(Continued)
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health seeking, encouragement of healthy behaviours and adherence to medication [59]. Also,

this association may be a reverse causality. For instance, a qualitative study on lived experience

of stroke in Ghana showed that living with stroke may result in marital separation [60], thus

the higher odds of stroke prevalence among those who were separated. The odds of stroke

were higher among those with higher levels of education. An explanation for this is that those

with low levels of education may have experienced higher mortality since higher education has

a positive association with longer life expectancy [35]. Further, the results showed that those

who were unemployed had higher odds of living with stroke. One plausible explanation for

this is that a large proportion of those with stroke probably may have stopped working as a

result of the illness. This is likely because among those who were unemployed, the mean age at

which they stopped working was 41.5 years. Further, about one-third (33.6%) of these people

stopped work because of health issues or disabilities. In addition, when those who were unem-

ployed were asked whether they were looking for work, 85.5% responded in the negative. This

may suggest that they were not actively looking for work probably because of the stroke. Stud-

ies have particularly shown that stroke usually comes with physical, cognitive and behavioural

disabilities that limit the sufferer’s ability to be independent or engage in productive activity

[61].

On the other hand, sex, age, wealth status, religion and ethnicity were not statistically

related to stroke prevalence. This is not surprising because there have been contradictory find-

ings with respect to how these sociodemographic and socioeconomic factors are associated

with stroke [6, 32, 35–37, 62]. An interesting finding that is worth explaining was the non-sta-

tistical association between age and stroke prevalence. This may be because this study only

considered people who were 50 years and above, and perhaps, the risk of developing stroke is

the same for all age groups after 50 years in Ghana. A review study in Ghana has shown that

the risk of stroke is high in the fifth decade of life [34].

Table 5. (Continued)

Characteristics Odds Ratio s.e 95% CI

Physical Activity

Fully active (RC) - - -

Partially active 1.315 0.900 0.342–5.064

Inactive 0.673 0.287 0.262–1.728

BMI Status

Normal (RC) - - -

Underweight 0.660 0.287 0.280–1.555

Overweight 1.126 0.360 0.600–2.112

Obese 0.942 0.359 0.445–1.994

Hypertension

No (RC) - - -

Yes 3.014��� 0.815 1.769–5.134

Diabetes

No (RC) - - -

Yes 3.953��� 1.489 1.881–8.304

Source: Computed from SAGE survey data, 2008

RC- Reference Category s.e.: standard error N = 4279 CI- Confidence Interval

�p < 0.05

��p < 0.01

���p< 0.001

https://doi.org/10.1371/journal.pone.0212623.t005
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Lifestyle factors and stroke prevalence

The results showed that none of the lifestyle factors was a correlate of stroke. An explanation

for this finding may be because this study used a cross-sectional data. Even though a study in

the Ashanti Region of Ghana showed that current levels of smoking are higher among older

adults [63], it is possible that the effect of smoking on stroke prevalence does not differ signifi-

cantly beyond age 50 in Ghana. Also, the non-statistically significant association between alco-

hol consumption and stroke prevalence found in this study contradicts what other studies

have shown [15, 16,23, 25, 64]. The findings from this study may be due to inappropriate mea-

surement of alcohol consumption. Perhaps, inclusion of length, types and quantity of alcohol

consumption in the analysis may have produced different results.

Further, the analysis shown here indicated that there was no statistically significant relation-

ship between physical activity and stroke prevalence. In contrast, research has shown that the

risk of stroke is lower for partially and fully active individuals compared to low active individu-

als [26]. An explanation for the finding from this study may be time-sequence based, or possi-

bly a result of inadequate measurement. Therefore, in order to fully capture the true effects of

the lifestyle factors on stroke prevalence, it will be important to consider re-conceptualizing

these measures in the WHO SAGE survey. For instance, using the occupations of participants

or other established measures of physical activity can be used to capture the association

between physical activity and stroke prevalence. The associations between lifestyle factors and

stroke prevalence observed in this study also indicate that perhaps there are other factors

beyond the ‘traditional risk factors’ that are worth considering when looking at factors associ-

ated with stroke prevalence in Ghana.

Comorbidities and stroke prevalence

This study showed that hypertension and diabetes were correlates of stroke. This is not surpris-

ing because studies have shown that hypertension and diabetes are the two leading risk factors

of stroke [14, 17, 18]. This indicates the need for proper management of hypertension and dia-

betes in reducing the burden of stroke in Ghana. This study recommends that tackling hyper-

tension and diabetes should be a major priority by the Ghana’s Ministry of Health. This may

be achieved through routine screening of individuals in the country in order to enhance early

detection of hypertension and diabetes in the population, before the age of 50.

Limitations

This study has three key limitations. First, there may be possible under-estimation of stroke

prevalence in this study. Measurement of stroke prevalence was based on self-report and it is

likely that some of the respondents did not report living with a stroke most especially if this

was not visible to the research staff. Second, some of the findings may be time-sequencing

challenged with respect to determining the factors associated with stroke. For instance, it is

possible that some of the socioeconomic and demographic characteristics of the stroke survi-

vors may have changed after diagnosis. Hence, these characteristics may not determine stroke

prevalence but may rather be consequences of stroke. For instance, it is possible that those

who have been diagnosed of stroke stopped working and that was why those who were unem-

ployed had higher odds of stroke. It would have been good to know the employment status of

the stroke survivors before and after the stroke diagnosis; this would have revealed the true

effect of employment status on stroke prevalence. Nonetheless, the findings from this study

suggested that living with stroke affect the employment status of an individual and this is

worth paying attention to.
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Further, the findings suffered from the problematic nature of measurements for some of

the lifestyle factors. For instance, the measure of physical activity in this study was based on

the number of days respondents spent doing recreational activities such as sports, fitness, or

recreational leisure activities. Based on this measure, 86.5% of Ghanaian adults were not physi-

cally active. This may be erroneous because recreational activities were used as proxies for

physical activity and this may have led to under-estimating the physically active in this study.

In addition, using recreational leisure as a proxy for physical activity also ignores other forms

of physical activity such as that associated with blue collar work and street training; this may

have biased some of our estimates. We recommend that the findings should be interpreted

with caution.

Lastly, the measures for smoking and alcohol consumption may have contributed to the

non-statistically significant associations between smoking, alcohol consumption and stroke

prevalence. The questions on smoking and alcohol consumption focused on whether an indi-

vidual had ever smoked/consumed alcohol and/or currently smoking/consuming alcohol.

However, there were no question on the frequency of smoking/consumption of alcohol or

types of alcohol consumed; these may be better measures of smoking or alcohol consumption

to capture the effect of smoking/alcohol on stroke prevalence.

Despite these limitations, this is the first study in Ghana that used nationally representative

sample to examine the prevalence and correlates of stroke. As a result, the findings from this

study can be generalized to Ghanaians who are 50 years and above.

Conclusion

This study examined the prevalence and correlates of stroke in Ghana, among people aged 50

years and above. The results suggest that interventions to reduce stroke prevalence and impact

must be developed alongside interventions for hypertension, diabetes and sociodemographic/

economic factors such as marital status, level of education, and employment status. The find-

ings also raised concerns about re-conceptualizing the measures of lifestyle factors (i.e. smok-

ing, alcohol consumption and physical activity) used in the WHO SAGE Survey in a way that

reflects the Ghanaian setting. Finally, this study suggests that examining the correlates of

stroke should go beyond the traditional risk factors to exploring other plausible non-tradi-

tional risk factors that may be associated with stroke.
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