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Abstract 

Background: Hypertension is one of the leading causes of cardiovascular morbidities in Ghana and represents 
a major public health concern. There is dearth of information on the rural‑urban disparity in hypertension among 
women in Ghana. Therefore, this study aimed at examining the rural‑urban variation in hypertension among women 
in Ghana.

Methods: We extracted data from the women’s file of the 2014 Ghana Demographic and Health Survey. The sam‑
ple included 9333 women aged 15–49 with complete data on hypertension. The analysis was done using Pearson 
Chi‑square and binary logistic regression at 95% confidence interval. The results of the binary logistic regression were 
presented as Odds Ratios (ORs) and Adjusted Odds Ratios (AORs). Statistical significance was set at p < 0.05.

Results: Hypertension prevalence among urban and rural residents were 9.5% and 5.1% respectively. Rural women 
had lower odds of hypertension [OR = 0.59; 95% CI = 0.52, 0.67] compared to urban women, however, this was 
insignificant in the adjusted model [aOR = 0.84; 95% CI = 0.70, 1.00]. The propensity to be hypertensive was lower for 
women aged 15–19 [aOR = 0.07; 95% CI = 0.05, 0.11]. The poorest were less likely to be hypertensive [aOR = 0.63; 95% 
CI = 0.45, 0.89]. Single women were also less probable to have hypertension [aOR = 0.66; 95% CI = 0.46, 0.97].

Conclusions: Women from urban and rural areas shed similar chance to be hypertensive in Ghana. Therefore, the 
health sector needs to target women from both areas of residence (rural/urban) when designing their programmes 
that are intended to modify women’s lifestyle in order to reduce their risks of hypertension. Other categories of 
women that need to be prioritised to avert hypertension are those who are heading towards the end of their repro‑
ductive age, richest women and the divorced.
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Background
Hypertension is one of the leading causes of cardiovas-
cular morbidity, mortality and chronic kidney diseases 
and represents a serious public health challenge [1]. It 
accounts for 33% of global preventable premature deaths 
and disability [2]. Globally, hypertension is estimated 

to cause 7.5 million deaths, signifying about 12.8% of 
all deaths annually [3]. In most high-income countries, 
it is recorded as the primary cause of death and was a 
major contributory factor in over 250,000 out of the 2.4 
million deaths in 2017 [4]. Hypertension is also one of 
the leading risk factors of health challenges in low-and-
middle-income countries [5]. About 1.13 billion people 
worldwide are hypertensive and most (two-thirds) are 
in low- and middle-income countries [6]. In 2015, 1 in 5 
women were hypertensive globally [6].
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Although the proportion of the world’s population with 
uncontrolled hypertension fell modestly between 1980 
and 2008, the number of people with this condition rose 
from 600 million in 1980 to nearly 1 billion in 2008 due to 
population growth and ageing [3]. It is projected that 17.4 
million people will have hypertension, due to increase in 
population between 2015 and 2030 [7], if the necessary 
functional and effective preventive measures are not put 
in place to cater for this major health challenge in the low-
and-middle-income countries [2]. In particular, the preva-
lence of hypertension is on the increase in Ghana [2]. In 
rural and urban areas of Ghana, the prevalence of hyper-
tension ranges between 19% and 48% respectively with 
some studies reporting 24% or higher in rural areas [2].

Several studies have concluded that the high increase 
in hypertension is associated with changes in dietary 
patterns, sedentary lifestyles and preventive risky health 
behaviours, which have been shown to differ based 
on whether an individual lives in a rural or urban resi-
dence [8–10]. Notwithstanding the rural-urban dis-
parity in hypertension globally, few studies in Ghana 
have explored the factors that account for the disparity. 
While efforts to explain hypertension-related issues have 
focused on socio-demographic characteristics [11–15], 
little attention have been paid to the rural-urban discrep-
ancy in hypertension at the national level [16, 17]. Other 
studies suggest that history and prevalence of hyperten-
sion are associated with socio-demographic characteris-
tics in both rural and urban areas [2, 11, 12, 18].

The dearth of information on the rural-urban dispar-
ity in hypertension in Ghana [2, 19] presents significant 
impediment in targeted areas, functional and effective 
treatment and prevention of hypertension in the rural-
urban areas of Ghana. Hence, this study comprehensively 
examined the rural-urban variation in hypertension 
among women in Ghana. Our study targeted only women 
because existing studies have either investigated only 
men or both sexes and hypertension disparities among 
the rural-urban areas [20–24]. These studies are silent on 
the rural-urban variation in hypertension among women 
only. Therefore, this study examined the rural-urban dif-
ference in hypertension using data from the 2014 Ghana 
Demographic and Health Survey (GDHS) with focus on 
women. Understanding the disparities in hypertension 
among the rural-urban populace of women in Ghana is 
important for developing national strategies to better 
prevent and control hypertension through collaborative 
national efforts. Improving the management and control 
of hypertension in the face of limited resources neces-
sitate strategic strategies for preventative interventions 
that target behavioural change through education, as well 
as functional and effective policy execution.

Methods
Source of data
In this study, we used data from the 2014 GDHS. Since 
the inception of the GDHS, it is only the 2014 edition 
that assessed hypertension status of Ghanaian women. 
The GDHS is a five-year interval nationally representa-
tive survey mostly carried out by the Demographic and 
Health Surveys (DHS) Program, Ghana Statistical Ser-
vice and Ghana Health Service [25]. The survey seeks 
to collect, analyse, and circulate representative and reli-
able data on core health indicators in over 90 countries 
including Ghana. These core healthcare indicators com-
prise adult health and lifestyle including hypertensive 
status, nutrition as well as maternal and child health. In 
2014, the survey recruited 9396 women within the 15–49 
age group. The survey made use of an updated frame 
prepared for the 2010 Population and Housing Census 
(PHC) and had a response rate of 97%. We included 9333 
women in the present study because this sample had 
complete information for the analysis. The sample was 
derived through a two-stage sampling approach aimed at 
permitting estimation of core indicators throughout the 
then 10 administrative regions. The first stage involved 
the selection of sample points or clusters made up of 
enumeration areas (EAs) whereas the second stage con-
stituted a sampling of households following systematic 
sampling. Between January and March 2014, household 
listing was conducted for this purpose. Approximately 
30 households were identified per cluster. This resulted 
in 427 clusters (with 216 from urban and 211 from rural 
settings) and 12,831 households throughout the coun-
try [25]. The sample excluded institutional and nomadic 
persons such as those in hotels and prisons. The data 
was deemed suitable for the study because it is nationally 
representative and the first of its kind to investigate the 
hypertensive status of women in their reproductive age at 
the national level. We had access to the dataset from the 
website of Measure DHS and is freely available through 
https:// dhspr ogram. com/ data/ avail able- datas ets. cfm.

Dependent variable
Hypertensive status (measured by blood pressure) of 
Ghanaian women aged 15–49 was the dependent vari-
able for the study. During the 2014 DHS, blood pressure 
was monitored and measured on three occasions fol-
lowing the UA-767F/FAC (A&D Medical) blood pres-
sure with at least 10 min interval [25]. In determining 
hypertensive status, an average of the second and third 
measurements were computed, and this conforms to 
calibration by other studies on hypertension that are 
underpinned by the DHS datasets [16, 26, 27]. Follow-
ing the Joint National Committee Seven (JNC7) guide-
line, hypertension was conceptualised as an average 
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systolic blood pressure of ≥140 mmHg and/or an aver-
age diastolic blood pressure of ≥90 mmHg. Hypertensive 
women were coded as 1 whilst non-hypertensive women 
were coded otherwise ‘0’.

Explanatory variables
The main explanatory variable was place of residence 
(rural or urban), in line with the categorisation of the 
DHS survey. The choice of this explanatory variable 
emerged from its statistically significant association with 
hypertension with dominance among the urban popula-
tion [18, 28, 29] whilst some evidence also documents 
high inclination toward rural residents [9]. There was, 
therefore, the need to interrogate and identify the situ-
ation in Ghana. We included some socio-demographic 
characteristics of the women; age, wealth quintile, marital 
status, occupation, salted fish consumption, region and 
tobacco use (comprising cigarette, tobacco, and snuff). 
We included salted fish consumption because some evi-
dence indicates an association between hypertension 
and salt intake [30, 31]. Behavioural factors such tobacco 
use and some related lifestyles have been documented as 
precursors to hypertension [32–34]. The following vari-
ables were recoded to suit the analysis; marital status was 
recoded as “single = 0”, “married = 1”, “cohabiting = 2”, 
“widowed = 3”, “divorced = 4” and “separated=5; occu-
pation recoded into “not working=0” “agriculture = 1″ 
“manual = 2″ and “service = 1″; salted fish consumption 
into “No = 0″ and “Yes = 1.”

Data analyses
In our analysis, we calculated the proportion of women 
with hypertension by place of residence (rural or 

urban) as shown in Fig.  1. We also computed the pro-
portion of hypertension by the socio-demographic 
variables as shown in Table  1, and also explored which 
of them had a significant association with hyperten-
sion. Out of the ten variables tested (see Table  1), six 
were significant and were used in our inferential analy-
sis (residence, age, wealth, marital status, occupation, 
and region). To ensure that there is no multicollinear-
ity between the explanatory variables, tests for multi-
collinearity was conducted and it was revealed that the 
socio-demographic variables are not highly correlated 
[mean VIF = 1.42, maximum = 2.31, minimum = 1.02]. 
Due to the dichotomous nature of our dependent vari-
able, binary logistic regression analysis was conducted 
where odds ratios (ORs) and adjusted odds ratios (aORs) 
with their respective 95% confidence intervals (95% CI) 
were reported (Table 2). Model 1 focused on the bivari-
ate analysis between residence and hypertension whilst 
Model 2 presents a multivariable model adjusting for 
the effect of the significant socio-demographic variables. 
The results were weighted in order to achieve propor-
tionality at the national level and the entire analysis was 
conducted using Stata version 13.

Ethical approval
DHS reports that informed consent was sought from all 
the women prior to their participation in the survey. The 
DHS sought ethical approval from the Ethics Commit-
tee of ORC Macro Inc. and that of Ghana Health Service. 
Authors of this manuscript were not directly involved in 
the data collection processes but rather obtained access 
by applying to the DHS (via https:// dhspr ogram. com/ 
data/ avail able- datas ets. cfm) in order to obtain access.

Fig. 1 Rural/urban distribution of hypertension among women
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Table 1 Socio‑demographic characteristics and hypertension 
among Ghanaian women (n = 9333)

Source: 2014 GDHS

Variable Sample
n %

Hypertension
Urban Rural
n(%) n(%)

Age (X2 = 463.590; p < 0.001)

 15–19 1621 17.3 55.5 44.5

 20–24 1599 17.2 66.4 33.6

 25–29 1597 17.1 65.0 35.0

 30–34 1362 14.6 71.2 28.8

 35–39 1283 13.8 66.6 33.4

 40–44 1022 11.0 65.8 34.2

45–49 849 9.1 61.0 39.0

Wealth quintile (X2 = 22.185; p < 0.001)

 Poorest 1505 16.1 13.8 86.2

 Poorer 1630 17.5 19.2 80.8

 Middle 1924 20.6 50.8 49.2

 Richer 2099 22.5 81.2 18.8

 Richest 2175 23.3 97.9 2.1

Marital Status (X2 = 241.297; p < 0.001)

 Single 3081 33.0 72.9 27.1

 Married 3936 42.2 64.2 35.8

 Cohabiting 1342 14.4 58.5 41.5

 Widowed 250 2.7 66.0 34.0

 Divorced 280 3.0 61.8 38.2

 Separated 444 4.7 69.5 30.5

Education (X2 = 850.914; p < 0.001)

 No education 1782 19.1 40.9 59.1

 Primary 1664 17.8 58.2 41.8

 Secondary 5300 56.8 72.8 27.2

 Higher 587 6.3 85.6 14.4

Occupation (X2 = 70.488; p < 0.001)

 Not working 2183 23.4 64.3 35.7

 Agriculture 1746 18.7 18.7 81.3

 Manual 1146 12.3 68.4 31.6

 Service 4258 45.6 77.5 22.5

Salted fish consumption (X2 = 0.350; p = 0.554)

 No 6011 64.4 66.3 33.7

 Yes 3322 35.6 63.1 36.9

Region (X2 = 37.553; p < 0.001)

 Western 1037 11.1 41.5 58.5

 Central 932 10.0 47.0 53.0

 Greater Accra 1888 20.2 92.2 7.8

 Volta 717 7.7 36.8 63.2

 Eastern 867 9.3 54.3 45.7

 Ashanti 1775 19.0 71.9 28.1

 Brong Ahafo 766 8.2 63.9 36.1

 Northern 783 8.4 36.6 63.4

 Upper East 357 3.8 34.9 65.1

 Upper West 211 2.3 44.2 55.8

Tobacco use (X2 = 0.266, p = 0.606)

 No 9295 99.6 65.2 34.8

 Yes 38 0.4 28.6 71.4

Table 2 Binary logistic regression results on residential status 
and hypertension in Ghana

Variable Model I Model II

OR 95% CI aOR 95% CI

Place of residence

 Urban 1 [1,1] 1 [1,1]

 Rural 0.59*** [0.52,0.67] 0.84 [0.70,1.00]

Age

 15–19 0.074*** [0.05,0.11]

 20–24 0.10*** [0.07,0.13]

 25–29 0.17*** [0.13,0.22]

 30–34 0.28*** [0.23,0.36]

 35–39 0.46*** [0.37,0.56]

 40–44 0.61*** [0.50,0.75]

 45–49 1 [1,1]

Wealth quintile

 Poorest 0.63** [0.45,0.89]

 Poorer 0.73* [0.55,0.98]

 Middle 0.83 [0.66,1.05]

 Richer 0.80* [0.65,0.98]

 Richest 1 [1,1]

Marital Status

 Single 0.66* [0.46,0.97]

 Married 0.71* [0.52,0.98]

 Cohabiting 0.71 [0.50,1.00]

 Widowed 0.81 [0.54,1.23]

 Divorced 1 [1,1]

 Separated 0.80 [0.53,1.19]

Education

 No education 0.94 [0.68,1.31]

 Primary 1.12 [0.82,1.54]

 Secondary 1.05 [0.79,1.39]

 Higher 1 [1,1]

Occupation

 Not working 1.14 [0.89,1.48]

 Agriculture 0.84 [0.66,1.08]

 Manual 1 [1,1]

 Service 1.13 [0.93,1.39]

Region of residence

 Western 1.70** [1.18,2.47]

 Central 1.51* [1.04,2.20]

 Greater Accra 2.17*** [1.50,3.13]

 Volta 1.95*** [1.35,2.82]

 Eastern 1.50* [1.03,2.17]

 Ashanti 1.92*** [1.34,2.76]

 Brong Ahafo 1.68** [1.16,2.41]

 Northern 1.29 [0.89,1.87]

 Upper East 1.13 [0.77,1.66]

 Upper West 1 [1,1]

 pseudo R2 0.010 0.123

 N 9333 9333

Exponentiated coefficients; 95% confidence intervals in brackets, OR = Odd 
Ratio, aOR = Adjusted Odds Ratio, * p < 0.05, ** p < 0.01, *** p < 0.001, 1 = Reference 
categorys

Source: 2014 GDHS
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Results
Hypertension prevalence
The findings indicate that 14.6% of the participants 
had hypertension nationwide. Of these, 9.5% emerged 
from urban locations whilst the remaining 5.1% 
occurred among women in rural residential areas of 
Ghana.

Socio‑demographic characteristics and hypertension 
among Ghanaian women
As indicated in Table  1, 71.2% of urban women aged 
30–34 had hypertension with 55.5% of those aged 
15–19 women also having it. Nearly all the richest 
urban residents had hypertension (97.9%), whilst only 
13.8% poorest women in urban Ghana had hyperten-
sion. Single women in urban Ghana had hypertension 
(72.9%) and most women who had secondary education 
and resided in urban settings had hypertension (72.8%). 
With respect to occupation, 77.5% of those in service 
profession and living in urban Ghana had hyperten-
sion, however, only 18.7% of those in urban settings 
in agriculture had hypertension. A significant propor-
tion of women in urban locations who were not con-
suming salted fish were hypertensive (66.3%). Across 
the regions, at least nine out of ten urban residents in 
the Greater Accra region had hypertension (92.2%). 
Hypertension is quite phenomenal among urban 
women who use tobacco (71.4%). With the exception 
of tobacco use and salted fish consumption, the rest 
of the socio demographic characteristics were signifi-
cantly associated with hypertension at 95% signifi-
cance level.

Binary logistic regression results on residential status 
and hypertension in Ghana
Outcome of the binary logistic regression is presented in 
Table 2. In the crude model (model I), rural women had 
lower odds of hypertension [OR = 0.59; 95% CI = 0.52, 
0.67] compared to urban women, however, this was 
insignificant in the adjusted/final model. The propen-
sity to be hypertensive was lower for women aged 15–19 
[aOR = 0.074; 95% CI = 0.051, 0.11] relative to those 
aged 45–49. Compared to the richest women, poorest 
women were less likely to be hypertensive [aOR = 0.63; 
95% CI = 0.45, 0.89]. Single women were less prob-
able to experience hypertension as compared with 
the divorced [aOR = 0.66; 95% CI = 0.46, 0.97]. We 
also realised that, compared to women in the Upper 
West region, women of all other regions were more 
probable to be hypertensive particularly those in the 
Greater Accra region [aOR = 2.17; 95% CI = 1.50, 
3.13].

Discussion
This study sought to find out the difference between 
urban and rural female populations with regards to 
hypertension in Ghana. The major finding was that 
residential status of women (i.e. rural/urban) was not 
a determinant of hypertension in the present study. 
However, theoretically significant covariates such as 
age, wealth quintile, marital status and region of resi-
dence influenced the likelihood to be hypertensive. 
These suggest that other socio-demographic charac-
teristics such as age and behavioural factors are impor-
tant contributors to hypertension [35–37]. It is worth 
noting that at the bivariate level, rural residents had 
lower odds to hypertension and this was significant. 
This indicates that originally, rural women had lower 
chances of hypertension. However, this was attenuated 
when we controlled for other factors (i.e. the covari-
ates). Perhaps, rural residence are gradually taking up 
lifestyles similar to those in urban locations in terms of 
diet and exercise [38].

The analysis also revealed that women between 45 
and 49 years had higher odds of having hypertension. 
This result is in consonance with findings by Kafle and 
colleagues [37] who indicated that the likelihood to suf-
fer from hypertension increases as one advances in age. 
Similarly, Peltzer and Phaswana-Mafuya [35], noted 
that older participants had higher odds of hyperten-
sion compared with younger ones and this persisted 
after controlling for confounding variables. Addition-
ally, a multi-country study among developing and devel-
oped countries showed that positive association with 
increasing age and body mass index corresponds to a 
higher chance of being hypertensive [36]. Buford [39] 
synthesised some diverse complex mechanisms such 
as inflammation, oxidative stress, endothelial dysfunc-
tion and indicated that advancement in age plays some 
mechanistic functions in the development of cardiovas-
cular conditions and increases the risk of hypertension 
later on in life. This could explain why the aged were 
inclined to hypertension.

We realised that poorer women had a lower likeli-
hood to be hypertensive as compared to the richest. This 
is similar to the observation made by an earlier study 
in Ghana [40]. Plausibly, the richest might have been 
exposed to sedentary lifestyle which inclines the rich-
est to be hypertensive as opposed to the poorer [41, 42]. 
However, the results contradict findings by Lloyd-Sher-
lock et al. [36] who reported that hypertension was more 
common among those in the lowest wealth quintile. This 
could be due to differences in other socio-demographic 
characteristics of women who were surveyed in the pre-
sent study and their responses.



Page 6 of 8Appiah et al. BMC Public Health         (2021) 21:2150 

In furtherance, the study revealed that single women 
were less inclined to develop hypertension as com-
pared to e divorced women. A plausible explanation 
for this could be explained on the grounds that the 
person is experiencing possible emotional instabil-
ity. The psychosocial distress associated with losing 
one’s partners might have compelled the divorced and 
widowed to resort to some hypertension inclined life-
styles as a coping mechanism. Finally, we also found 
that residing in the Greater Accra, Central, Volta and 
Western regions (i.e. regions closer to the Atlantic 
Ocean) increased the chance to suffer from hyperten-
sion as compared to staying in the Upper West region. 
Scholars have remarked that proximity to seashore is 
associated with high salt intake (sodium chloride) aris-
ing from the consumption of drinking water contain-
ing salt exceeding the recommended limits [43]. At 
the same time, coastal dwellers’ agricultural products 
including cereals, fruits, vegetables and sea food may 
have excess salt content which also predispose them to 
high salt consumption [43].

Considering the proximity of these regions to the 
sea and availability of sea food, this could suggest that 
there is a higher consumption of salted fish and other 
sea food which are fortified with sodium. Although 
sodium is a major nutrient obtained from salt, the 
World Health Organisation recommends a level of 
sodium intake less than 2 g per day for adults in order 
to reduce blood pressure, risk of cardiovascular dis-
eases, stroke and coronary heart disease [44, 45]. If 
someone goes beyond the recommended threshold, it 
will render such a person susceptible to adverse out-
comes. Residents in the Ashanti, Eastern and Brong 
Ahafo regions (non-coastal regions), showed findings 
similar to coastal regions. We admit that, the cross-
sectional nature of our dataset limits the effort to reveal 
the reasons behind this observation. Perhaps, women 
in the Eastern, Ashanti and Brong Ahafo regions might 
have been exposed to risky behaviours such as less 
intake of fruits, alcohol consumption, and lack of phys-
ical exercise [34, 46–48].

Strengths and limitations
The conclusions drawn for the study are based on the 
larger sample size derived by probabilistic method 
used, hence, having a true representation of the popu-
lation studied. A weakness of the study is that due 
to the cross-sectional nature of the survey, causality 
could not be established. Also, the study only reflected 
women’s hypertension situation, hence the conclusions 
drawn may not be applicable for men. Finally, the study 

methodology, which is cross-sectional in nature, lim-
ited the effort to explore reasons behind some of our 
observations.

Conclusions
Our study has indicated that rural/urban differential does 
not really matter as far as women’s propensity to hyperten-
sion is concerned in Ghana. Therefore, the Ghana Health 
Service through the Health Promotion and Education unit 
needs to target women from both residences (rural/urban) 
with their programmes designed to reduce risks of hyperten-
sion. Other categories of women that need to be prioritised 
to avert hypertension are those who are heading towards 
the end of their reproductive age, richest women and the 
divorced.

Abbreviations
aOR: Adjusted Odds Ratio; DHS: Demographic and Health Surveys; EAs: Enumer‑
ation Areas; GDHS: Ghana Demographic and Health Survey; JNC7: Joint National 
Committee Seven; OR: Odds Ratios; PHC: Population and Housing Census.

Acknowledgements
We are most grateful to Measure DHS for making data available for the study.

Authors’ contributions
FA conceived the study. EKA conducted the formal analysis. FA, EKA, JKO, LB, 
FS, AAS, BOA and EB interpreted the results. FA, EKA, JKO, LB, FS, AAS, BOA and 
EB drafted the manuscript. The authors proof read and approved the final 
manuscript for important intellectual content.

Funding
Not applicable.

Availability of data and materials
The datasets generated and/or analysed in this study are available in the 
Measure DHS repository, www. measu redhs. org.

Declarations

Ethics approval and consent to participate
The data used in this study is publicly/free available at https:// dhspr ogram. 
com/ data/ avail able‑ datas ets. cfm. Also, all methods were performed in accord‑
ance with the relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Population and Health, Faculty of Social Sciences, University 
of Cape Coast, Cape Coast, Ghana. 2 Department of Social Sciences, Berekum 
College of Education, Berekum, Bono Region, Ghana. 3 School of Public 
Health, Faculty of Health, University of Technology Sydney, Sydney, NSW 2007, 
Australia. 4 Ghana Health Service, Upper West Regional Health Directorate, Wa, 
Ghana. 5 Department of Health, Physical Education and Recreation, University 
of Cape Coast, Cape Coast, Ghana. 6 College of Public Health, Medical and Vet‑
erinary Sciences, James Cook University, Townsville, Queensland, Australia. 
7 Department of Estate Management, Takoradi Technical University, Takoradi, 
Ghana. 8 Centre For Gender and Advocacy, Takoradi Technical University, P. O. 
Box 256, Takoradi, Ghana. 

http://www.measuredhs.org
https://dhsprogram.com/data/available-datasets.cfm
https://dhsprogram.com/data/available-datasets.cfm


Page 7 of 8Appiah et al. BMC Public Health         (2021) 21:2150  

Received: 5 April 2021   Accepted: 9 November 2021

References
 1. Mills KT, Bundy JD, Kelly TN, Reed JE, Kearney PM, Reynolds K, Cheng J, & 

He J. Global disparities of hypertension prevalence and control: a system‑
atic analysis of population‑based studies from 90 countries. Circulation. 
2016;134(6):441–50.

 2. Agyei‑Baffour P, Tetteh G, Quansah DY, Boateng D. Prevalence and 
knowledge of hypertension among people living in rural communities in 
Ghana: a mixed method study. Afr Health Sci. 2018;18(4):931–41.

 3. World Health Organization [WHO]‑Global Health Observatory [GHO]. 
Noncommunicable Diseases Geneva, WHO 2019.

 4. Ritchie H, Roser M. Causes of Death. Our world in data; 2018. Retrieved 
from: https:// ourwo rldin data. org/ causes‑ of‑ death. Accessed 23 Decem‑
ber 2020.

 5. Tibazarwa KB, Damasceno AA. Hypertension in developing countries. Can 
J Cardiol. 2014;30(5):527–33.

 6. WHO. Hypertension. Geneva, WHO. 2019. Retrieved from https:// www. 
who. int/ news‑ room/ fact‑ sheets/ detail/ hyper tensi on. Accessed 18 
July 2020.

 7. Yurekli AA, Bilir N, Husain MJ. Projecting burden of hypertension and 
its management in Turkey, 2015‑2030. PLoS One. 2019;14(9):e0221556. 
https:// doi. org/ 10. 1371/ journ al. pone. 02215 56.

 8. Pinto IC, Martins D. Prevalence and risk factors of arterial hypertension: a 
literature review. J Cardiovasc Med Ther. 2017;1(2):1–7.

 9. Rush KL, Goma FM, Barker JA, Ollivier RA, Ferrier MS, Singini D. Hyperten‑
sion prevalence and risk factors in rural and urban Zambian adults in 
western province: a cross‑sectional study. Pan Afr Med J. 2018;30:97. 
https:// doi. org/ 10. 11604/ pamj. 2018. 30. 97. 14717.

 10. Singh S, Shankar R, Singh GP. Prevalence and associated risk factors of 
hypertension: a cross‑sectional study in urban Varanasi. Int J Hypertens. 
2017:1–10. https:// doi. org/ 10. 1155/ 2017/ 54918 38.

 11. Solomon I, Adjuik M, Takramah W, Axame WK, Owusu R, AttaParbey P, 
et al. Prevalence and awareness of hypertension among urban and rural 
adults in Hohoe municipality, Ghana. J Med Res. 2017;3(3):136–45.

 12. Nyarko SH, Osei E, Komesuor JMK, Ananga MK. Prevalence and predictors 
of hypertension history among Ghanaian men. Ghana J Geography. 
2017;9(3):50–63.

 13. Wang J, Sun W, Wells GA, Li T, Wu J, Zhang YL, et al. Differences in 
prevalence of hypertension and associated risk factors in urban and rural 
residents of the northeastern region of the People’s republic of China: a 
cross‑sectional study. PLoS One. 2018;13(4):195–340.

 14. Damasceno A, Azevedo A, Silva‑Matos C, Prista A, Diogo D, Lunet N. 
Hypertension prevalence, awareness, treatment, and control in Mozam‑
bique: urban/rural gap during epidemiological transition. Hypertension. 
2009;54:77–83.

 15. Ministry of Health. The Ghana health sector Programme of work 2006. 
Accra, Ghana: Ministry of Health; 2007.

 16. Sanuade OA, Boatemaa SMK, Kushitor MK. Hypertension prevalence, 
awareness, treatment and control in Ghanaian population: evidence from 
the Ghana demographic and health survey. PLoS One. 2018;13(11):1–18.

 17. Colecraft EK, Asante M, Christian AK, Adu‑Afarwuah S. Sociodemographic 
characteristics, dietary practices, and nutritional status of adults with 
hypertension in a semi‑rural Community in the Eastern Region of Ghana. 
Int J Hypertens. 2018;2018:1–7.

 18. Agyemang C. Rural and urban differences in blood pressure and hyper‑
tension in Ghana, West Africa. Public Health. 2006;120(6):525–33.

 19. Bosu WK. Epidemic of hypertension in Ghana: a systematic review. BMC 
Public Health. 2010;10(418):1–14.

 20. August P. Hypertension in Men. J Clin Endocrinol Metab. 
1999;84(10):3451–4. https:// doi. org/ 10. 1210/ jcem. 84. 10. 6124.

 21. Everett B, Zajacova A. Gender differences in hypertension and hyper‑
tension awareness among young adults. Biodemography Social Biol. 
2015;61(1):1–17. https:// doi. org/ 10. 1080/ 19485 565. 2014. 929488.

 22. Gillis EE, Sullivan JC. Sex Differences in Hypertension: Recent Advances. 
Hypertension (Dallas, Tex: 1979). 2016;68(6):1322–7. https:// doi. org/ 10. 
1161/ HYPER TENSI ONAHA. 116. 06602.

 23. Choi HM, Kim HC, Kang DR. Sex differences in hypertension prevalence 
and control: analysis of the 2010‑2014 Korea National Health and nutri‑
tion examination survey. PLoS One. 2017;12(5):e0178334. https:// doi. org/ 
10. 1371/ journ al. pone. 01783 34.

 24. Rohr‑Kirchgraber T, Greco TL, Paresh SS. The sex and gender influence on 
hypertension. Health Manag. 2019;19(5).

 25. Ghana Statistical Service (GSS), Ghana Health Service (GHS), ICF Interna‑
tional. Ghana Demographic and Health Survey 2014. Rockville, Maryland: 
GSS, GHS, and ICF International; 2015.

 26. Hasan M, Sutradhar I, Akter T, Gupta RD, Joshi H, Haider MR, et al. Preva‑
lence and determinants of hypertension among adult population in 
Nepal: Data from Nepal Demographic and Health Survey 2016. PLoS One. 
2018;13(5).

 27. Das Gupta R, Haider SS, Hashan MR, Rahman MA, Sarker M. Associa‑
tion between height and hypertension in the adult Nepalese popula‑
tion: findings from a nationally representative survey. Health Sci Rep. 
2019;2(12):e141.

 28. Hou X. Urban–rural disparity of overweight, hypertension, undiagnosed 
hypertension, and untreated hypertension in China. Asia Pac J Public 
Health. 2008;20(2):159–69.

 29. Li J, Shi L, Li S, Xu L, Qin W, Wang H. Urban‑rural disparities in hyperten‑
sion prevalence, detection, and medication use among Chinese adults 
from 1993 to 2011. Int J Equity Health. 2017;16(1):50.

 30. Dong OM. Excessive dietary sodium intake and elevated blood pressure: a 
review of current prevention and management strategies and the emerg‑
ing role of pharmaconutrigenetics. BMJ Nutr Prev Health. 2018;1(1):7.

 31. Frisoli TM, Schmieder RE, Grodzicki T, Messerli FH. Salt and hypertension: 
is salt dietary reduction worth the effort? Am J Med. 2012;125(5):433–9.

 32. Gao K, Shi X, Wang W. The life‑course impact of smoking on hyper‑
tension, myocardial infarction and respiratory diseases. Sci Rep. 
2017;7(1):4330.

 33. Li N, Li Z, Chen S, Yang N, Ren A, Ye R. Effects of passive smoking on 
hypertension in rural Chinese nonsmoking women. J Hypertens. 
2015;33(11):2210–4.

 34. Virdis A, Giannarelli C, Fritsch Neves M, Taddei S, Ghiadoni L. Cigarette 
smoking and hypertension. Curr Pharm Des. 2010;16(23):2518–25.

 35. Peltzer K, Phaswana‑Mafuya N. Hypertension and associated factors in 
older adults in South Africa. Cardiovasc J Afr. 2013;24(3):66.

 36. Lloyd‑Sherlock P, Beard J, Minicuci N, Ebrahim S, Chatterji S. Hypertension 
among older adults in low‑and middle‑income countries: prevalence, 
awareness and control. Int J Epidemiol. 2014;43(1):116–28.

 37. Kafle RC, Sharma D, Paudel N, Sapkota S, Alurkar VM. Prevalence and 
associated risk factors of hypertension in a rural Community of Western 
Nepal: a cross sectional study. J Adv Internal Med. 2018;7(1):11–6.

 38. Okpechi I, Chukwuonye I, Tiffin N, Madukwe O, Onyeonoro U, Umeizudike 
T, et al. Blood pressure gradients and cardiovascular risk factors in urban 
and rural populations in Abia state south eastern Nigeria using the WHO 
STEPwise approach. PLoS One. 2013;8(9):1–8.

 39. Buford TW. Hypertension and aging. Ageing Res Rev. 2016;26:96–111. 
https:// doi. org/ 10. 1016/j. arr. 2016. 01. 007.

 40. Tenkorang EY, Kuuire V, Luginaah I, Banchani E. Examining risk factors for 
hypertension in Ghana: evidence from the study on global ageing and 
adult health. Glob Health Promot. 2017;24(1):14–26.

 41. Godfrey R, Julien M. Urbanisation and health. Clin Med. 
2005;5(2):137–41.

 42. Oelke N, Rush KL, Goma F, Barker J, Marck P, Pedersen C. Understanding 
perceptions and practices for Zambian adults in Western Province at risk 
for hypertension: an exploratory descriptive study. Global J Health Sci. 
2016;8(2):248–59.

 43. Khan AE, Ireson A, Kovats S, Mojumder SK, Khusru A, Rahman A, 
et al. Drinking water salinity and maternal health in coastal Bang‑
ladesh: implications of climate change. Environ Health Perspect. 
2011;119(9):1328–32.

 44. World Health Organization. Guideline: sodium intake for adults and 
children. Geneva: World Health Organization; 2012.

 45. Mozaffarian D, Fahimi S, Singh GM, Micha R, Khatibzadeh S, Engell RE, 
et al. Global sodium consumption and death from cardiovascular causes. 
N Engl J Med. 2014;371(7):624–34.

 46. Briasoulis A, Agarwal V, Messerli FH. Alcohol consumption and the risk of 
hypertension in men and women: a systematic review and meta‑analysis. 
The Journal of Clinical Hypertension. 2012;14(11):792–8.

https://ourworldindata.org/causes-of-death
https://www.who.int/news-room/fact-sheets/detail/hypertension
https://www.who.int/news-room/fact-sheets/detail/hypertension
https://doi.org/10.1371/journal.pone.0221556
https://doi.org/10.11604/pamj.2018.30.97.14717
https://doi.org/10.1155/2017/5491838
https://doi.org/10.1210/jcem.84.10.6124
https://doi.org/10.1080/19485565.2014.929488
https://doi.org/10.1161/HYPERTENSIONAHA.116.06602
https://doi.org/10.1161/HYPERTENSIONAHA.116.06602
https://doi.org/10.1371/journal.pone.0178334
https://doi.org/10.1371/journal.pone.0178334
https://doi.org/10.1016/j.arr.2016.01.007


Page 8 of 8Appiah et al. BMC Public Health         (2021) 21:2150 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 47. Awosan KJ, Ibrahim MT, Essien E, Yusuf AA, Okolo A. Dietary pattern, 
lifestyle, nutrition status and prevalence of hypertension among 
traders in Sokoto central market, Sokoto, Nigeria. Int J Nutr Metab. 
2014;6(1):9–17.

 48. Acheampong K, Nyamari JM, Ganu D, Appiah S, Pan X, Kaminga A, et al. 
Predictors of hypertension among adult female population in Kpone‑
Katamanso District, Ghana. Hindawi Int J Hypertens. 2019;article ID 
1876060:1–9. https:// doi. org/ 10. 1155/ 2019/ 18760 60.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1155/2019/1876060

	Rural-urban variation in hypertension among women in Ghana: insights from a national survey
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Source of data
	Dependent variable
	Explanatory variables
	Data analyses
	Ethical approval

	Results
	Hypertension prevalence
	Socio-demographic characteristics and hypertension among Ghanaian women
	Binary logistic regression results on residential status and hypertension in Ghana

	Discussion
	Strengths and limitations

	Conclusions
	Acknowledgements
	References


