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Prevalence and associated risk factors of hypertension 
amongst adults in a rural community of Limpopo 

Province, South Africa
Background: Hypertension is problem already faced by urban populations of South Africa, but little is 
known about its prevalence and risk factors in rural areas.

Aim: To assess the prevalence of and risk factors associated with hypertension amongst adults in a rural 
community in South Africa.

Setting: Dikgale Health and Demographic Surveillance Site, Limpopo Province, South Africa.

Methods: A community-based cross-sectional survey was carried out at this site where individuals aged 
15 years and older were screened using a locally adapted version of the World Health Organization STEPwise 
questionnaire. Demographics, anthropometry and three independent blood pressure (BP) readings were 
taken. The average of the three BP measurements was used in analysis, and hypertension taken as systolic 
and diastolic  BP of ≥ 140 or ≥ 90 mmHg respectively, or at least a two-week history of antihypertensive 
treatment. Analysis included the Chi-square test and statistical significance was set at p ≤ 0.05.

Results: A total of 1407 individuals were interviewed, of whom 1281 had complete BP, weight and height 
measurements taken. The mean age of participants was 44.2 ± 20.9 years(range 15–98 years), 63% were 
female, 55% were single and 90% were unemployed, whilst 13% were tobacco smokers and 20% reported 
drinking alcohol. Overall prevalence of hypertension was 41% and this was significantly associated with 
age and marital status.

Conclusion: The prevalence of hypertension was found to be high. Prevention strategies are urgently 
needed to address this life-threatening and important risk factor for cardiovascular disease in rural 
Limpopo Province.

Prévalence de l’hypertension et facteurs de risque associés chez les adultes dans une communauté 
rurale de la province du Limpopo en Afrique du Sud. 

Objectif : Évaluer la prévalence et les facteurs de risque associés à l’hypertension chez les adultes au Site 
de surveillance sanitaire et démographique de Dikgale, dans la province du Limpopo. 

Méthodes : Une enquête transversale à base communautaire a été réalisée au Site de surveillance sanitaire 
et démographique de Dikgale, dans la province du Limpopo en Afrique du Sud. Des personnes âgées 
de 15 ans et plus ont été sélectionnées en utilisant une version adaptée localement du questionnaire 
STEPwise de l’OMS. Des relevés démographiques, anthropométriques et trois relevés indépendants 
de pression artérielle (PA) ont été effectués lors d’une visite au domicile de chaque participant. La 
moyenne des trois mesures de PA été utilisée dans l’analyse. L’hypertension a été définie selon des 
critères du JNC 7 : pressions artérielles systolique et diastolique ≥ 140 ou ≥ 90 mmHg respectivement, 
ou lorsqu’un participant a eu au moins un antécédent de deux semaines de traitement antihypertenseur. 
L’analyse comprenait l’utilisation du test du chi deux et la signification statistique a été fixée à p ≤ 0,05.

Résultats : Un total de 1407 personnes ont été interrogées, dont 1281 ont fait l’objet de mesures complètes 
de PA, du poids et de la taille qui ont été analysées. L’âge moyen des participants était de 44.2 ± 20.9 ans 
(éventail de 15 à 98 ans), 63% étaient des femmes, 55% étaient célibataires et 90% étaient au chômage. 
En ce qui concerne les habitudes alimentaires des participants, 89% mangeaient moins de cinq portions 
de fruits et légumes par jour, 13% fumaient du tabac et 20% déclaraient boire de l’alcool. La prévalence 
globale de l’hypertension était de 41% dans l’échantillon des participants et était associée de façon 
significative à l’âge et au statut matrimonial. Le sexe, la consommation d’alcool, le tabagisme, la situation 
professionnelle, la consommation de fruits et légumes et l’Indice de masse corporelle (IMC) n’étaient pas 
liés à une hypertension. La moitié des participants avaient un IMC de 25 kg/m2 ou plus et parmi ceux-ci, 
27% étaient en surpoids (IMC de 25.0 – 29.9) et 23% étaient obèses (IMC ≥ 30 kg/m2). 

Conclusion : La prévalence de l’hypertension a été jugée élevée dans cette étude. Des stratégies de 
prévention doivent urgemment être mises en œuvre pour remédier à ce facteur de risque important et 
potentiellement mortel en termes de maladies cardio-vasculaires dans la province rurale du Limpopo en 
Afrique du Sud.
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Introduction
Cardiovascular disease (CVD) is now the leading cause of 
death worldwide, and its major impact is not only observed 
in developed countries but also in developing countries.1,2 
In 2008 CVD caused 30% of all global deaths, of which 
over 80% were recorded from developing countries.3 Many 
developing countries are now in a phase of epidemiological 
transition and face the double burden of infectious diseases 
and non-communicable diseases (NCDs). Bradshaw and 
colleagues reported that hypertension, strokes and ischaemic 
heart disease are amongst the most common NCDs causing 
many premature adult deaths in South Africa.4 Various 
studies have identified CVD as a major burden of disease in 
developing countries.5,6,7

In recent years epidemiological evidence has increasingly 
provided more insight into the risk factors for CVD in 
developing countries. These include, amongst others, 
obesity, alcohol intake, smoking, hypertension and diabetes 
mellitus.1,8,9 Hypertension remains the most common life-
threatening risk factor for CVD in developing countries.10 
This has major cost implications for low- and middle-income 
countries and requires urgent strategies for prevention 
and management of the disease. Numerous studies have 
been conducted worldwide to estimate the prevalence of 
hypertension. In sub-Saharan countries the prevalence of 
hypertension varies from 5% to 50%,11,12 whilst in economically 
developed countries it ranges between 19% and 30%.4,13

In South Africa the prevalence of hypertension was estimated 
at 21% in the 1998 Demographic and Health Survey, and it 
was slightly more common in women (14%) than in men 
(11%).14 Newer studies suggest a much higher prevalence of 
hypertension, in line with the epidemiological transition and 
increasing burden of chronic diseases of lifestyle in South 
Africa.15,16,17,18 Despite the importance of hypertension as a risk 
factor for CVD and its importance as a cause of premature 
mortality in South Africa, few studies to date have assessed the 
prevalence of hypertension and its risk factors in the rural areas 
of the country. Therefore the aim of this study was to determine 
the prevalence of and associated risk factors for hypertension 
amongst adults in the Dikgale Health and Demographic 
Surveillance Site (HDSS), Limpopo Province, South Africa

Research methods and design
Study design and population
A cross-sectional community-based study was carried out 
in the Dikgale HDSS, Limpopo Province, South Africa. The 
area consists of 15 villages, 7200 householdsand a population 
of approximately 36 000. Unemployment within the HDSS 
population is high, despite high rates of literacy and 
education. A detailed description of the study site has been 
provided elsewhere.7,19,20

Inclusion and exclusion criteria
All individuals aged 15 years and older who permanently 
resided in Dikgale HDSS and had the ability to comprehend 

the contents of the interview were eligible to participate. 
Individuals who were non-cooperative or refused to provide 
the necessary information were excluded from the study. 
Pregnant women and bedridden and disabled individuals 
were also excluded. Members of families who were not 
present at the time of the assessment were excluded after 
three repeated visits.

Sample size and sampling technique
A minimum sample size of 1366 (approximated to 1400) 
was calculated based on the reported hypertension 
prevalence rate of 46% in South Africa,21 a sampling error 
of 4%, 95% confidence, non-response rate (10%) and design 
effect set at 2. Each village was taken as a cluster, and all 
households within a cluster were visited. In a household all 
family members available at the time of data collection and 
eligible to participate were included in the study. A total 
of 1407 individuals gave their consent and participated in 
the study.

Data collection
Data collection was carried out between June 2011 and March 
2012 by trained field workers. The questionnaire used for the 
study was a modified World Health Organization STEPwise 
instrument for NCD risk factor surveillance.22 Blood pressure 
(BP) was measured three times using the Omron M6 Digital 
Automatic Blood Pressure Monitor (Kyoto, Japan), and 
the average of the three readings used for analysis. Height 
and weight were measured once using a stadiometer to the 
nearest 0.5 cm and the digital balance to the nearest 0.1 kg 
respectively. Participants were measured without shoes 
and wearing only light clothing. Body mass index (BMI) 
was calculated as weight in kg divided by height in metres 
squared (m²). BMI was then categorised as underweight 
(< 18.5 kg/m2), normal (18.5 kg/m2 – 24.9 kg/m2), overweight 
(25.0 kg/m2 –29.9 kg/m2) or obese (≥ 30 kg/m2).

Hypertension was diagnosed when systolic BP was ≥ 140 mmHg 
and/or diastolic BP ≥ 90 mmHg or when a person had a 
history of antihypertensive treatment during the survey. 
Isolated diastolic hypertension was defined as diastolic BP 
more than 90 mmHg and systolic BP less than 140 mmHg, 
whilst isolated systolic hypertension referred to systolic 
BP of more than 140 mmHg and diastolic BP of less than 
90 mmHg.23

Data analysis
Data entry and statistical analysis were performed using 
Microsoft Excel and statistical software (Stata 9.0, StataCorp, 
College Station, Texas, United States of America [USA]), 
respectively. Differences in demographic characteristics 
between hypertensive and normotensive groups were 
analysed using the Chi-square test. The student t-test was 
also used to compare the age distribution of males and 
females. A p-value of less than 5% was considered statistically 
significant.
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Ethical considerations
Ethics approval (Ref: MREC/HS/05/2013) to conduct the 
study was obtained from the University of Limpopo Ethics 
Committee (Medunsa Campus), and the anonymity and 
confidentiality of individual participants and personal 
information was protected.

Results
Demographic characteristics
A total of 1407 individuals were interviewed during the 
period of the study, of whom 1281 had complete information, 
giving a response rate of 91%. Nine per cent (126/1407) of 
the participants were excluded from the study because 
incomplete measurements of BP, weight or height were 
taken. The ages of participants ranged from 15 to 98 years, 
with a mean of 44.2 ± 20.9 years. Of the sample 42% was 
aged 50 years and older and 63% was female, as indicated 
in Table 1. The mean age of females was significantly higher 
than that of males (45.9 ± 20.2 vs. 41.3 ± 21.5, p < 0.001). Fifty-
five per cent of the participants were single and 90% were 
unemployed, whilst 87% were non-smokers and 80% were 
non-alcohol drinkers (see Table 1).

Prevalence of hypertension
The overall prevalence of hypertension was 41.4% (95% CI: 
38.7% – 44.1%) with 21% (95% CI: 17.4% – 24.5%) having 
isolated systolic hypertension and 26% (95% CI: 22.2% – 29.8%) 
isolated diastolic hypertension. As displayed in Table 2, 
the prevalence of hypertension varied according to age 
group, marital status and level of education. As age increased, 
the prevalence of hypertension also increased (p < 0.05). 
Participants with tertiary education showed a significantly 
lower prevalence of hypertension compared to the other 
groups (p < 0.05). The prevalence of hypertension was found 
to be lower amongst single (35%) respondents compared to 
the other groups, the difference being statistically significant 
(p < 0.05).

The proportion of participants with hypertension was found 
to be higher amongst males than females (42% vs. 41%, 

p > 0.05). An insignificantly greater proportion of unemployed 
respondents was hypertensive compared to employed 
respondents (42% vs. 33%, p > 0.05). Other factors, such 
as alcohol intake (p = 0.812), smoking (p = 0.516), fruit and 
vegetable intake (p = 0.752) and BMI (p = 0.310), were not 
significantly associated with hypertension (see Table 2).

Discussion
In our study the overall prevalence of hypertension was 41%. 
In recent African studies the prevalence of hypertension in 
sub-Saharan Africa ranges between 5% and 50%.11,12,24 Our 
findings are similar to those reported in rural Ghana,25 rural 
Nigeria26 and the Agincourt rural subdistrict in SouthAfrica.27 
However, the prevalence of hypertension in our study was 
higher than that in rural Ethiopia28 and rural Uganda.29,30 
Our findings therefore confirm the growing concern about 
hypertension as a public health problem in rural South Africa.

Studies in developed countries revealed a large variation 
in the prevalence of hypertension, with a rate of 19.5% in 

TABLE 1: Demographic characteristics of the respondents (n = 1281).

Characteristic Number %
Age (yrs)

15–19 159 12
20–29 294 23
30–39 132 10
40–49 144 11
50–59 182 14
60+ 366 28
Gender

Male 480 37
Female 801 63
Marital status

Single 695 55
Married 456 36
Widowed 84 7
Others 34 3

TABLE 2: Association of sociodemographics with hypertension amongst 
respondents in Dikgale Health and Demographic Surveillance Site

Characteristic n Normotensive 
N (%)

Hypertension 
N (%) p-value

Age (yrs)

15–19 159 105 (66) 54 (34)

< 0.001

20–29 294 202 (68) 92 (31)
30–39 132 81 (61) 51 (39)
40–49 144 85 (59) 59 (41)
50–59 182 94 (52) 88 (48)
60 + 366 181 (49) 185 (51)
Gender

Female 801 473 (59) 328 (41)
0.690

Male 480 278 (58) 202 (42)
Employment status

Unemployed 1124 651 (58) 473 (42)
0.058

Employed 126 84 (67) 42 (33)
Marital status

Single 699 455 (65) 244 (35)

< 0.001
Married 456 230 (50) 226 (49)
Widowed 84 44 (52) 40 (48)
Divorced/separated 30 16 (53) 14 (47)
Level of education

None 148 72 (49) 76 (51)

< 0.001
Primary 600 328 (55) 272 (45)
Secondary 487 317 (65) 170 (35)
Tertiary 40 30 (75) 10 (25)
Alcohol

No 1025 600 (58) 425 (42)
0.812

Yes 251 149 (59) 102 (41)
Smoking
No 1112 647 (58) 465 (41)

0.516
Yes 166 101 (61) 65 (39)
Fruit and vegetable intake

< 5 servings/day 1139 666 (59) 473 (41)
0.752

> 5 servings/day 142 85 (60) 57 (40)
BMI (kg/m2)

< 18.5 68 45 (66) 23 (34)

0.310
18.5–24.9 544 325 (60) 219 (40)
25.0–29.9 340 190 (56) 150 (44)
≥ 30 294 165 (56) 129 (44)
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Canada, 29% in the USA and 30% in England.13 In South 
Africa the national prevalence of hypertension has increased 
from 21% in 199814 to 77.3% in 2008.17 This might be due to 
rapid urbanisation, ageing of the population, an increase 
in psychosocial stress, diet and lifestyle changes.31 There 
is evidence that the prevalence of hypertension in low- 
and middle-income countries is greater than in developed 
nations.13 This has negative implications since in many 
developing countries priority is given to acute disorders and 
maternal and child health. In addition, the health system is 
inadequate because of low funds, poor infrastructure and 
lack of equipment.

With regard to sociodemographics, studies reported that 
being overweight or obese, falling within an older age group, 
use of alcohol, being married and level of education are 
associated with hypertension.25,26,29,30,31,32,33,34 The findings of 
our study confirm that being married, low education level 
and falling within an older age group are the most common 
risk factors for hypertension. High BP is a multifactorial 
disorder, and changes with age might be due to changes 
in the vascular system,35 whilst poor partner support and 
marital conflict were shown to increase cardiovascular 
reaction and BP.36,37,38,39,40

Earlier studies suggest that a high BMI contributes to 
hypertension.41,42,43,44 Our study showed that the association 
between BMI and hypertension was not significant, which 
may partly be attributed to the declining use of dietary salt, 
despite the increase in obesity.45,46

In this study the prevalence of hypertension was slightly 
higher in men than in women, but the difference was not 
statistically significant. This finding is similar to those 
reported in other studies,11,27,33 but differed from those 
which found the prevalence of hypertension to be higher 
in women than men.7,14,29,30,47 Hypertension seems to coexist 
with the risk factors mentioned above, and thus may be an 
important clinical entity which requires medical attention. 
In the elderly it is well known that hypertension increases 
with vascular resistance. Therefore the therapeutic 
approach to hypertensive patients consists of a reduction 
in salt and caloric intake and an increase in physical 
activity.48,49,51

Limitations
The following limitations need to be considered. As the scope 
of this study did not include biochemical measurements, 
we were unable to determine the levels of blood glucose or 
cholesterol, which were not assessed because the participants 
had not fasted. Finally, as this was a cross-sectional study no 
causal relationship can be inferred between any of the factors 
and hypertension.

Conclusion
The prevalence of hypertension is relatively high in this rural 
community and is associated with being married, having a 

low education level and falling into an older age group. Given 
the importance of BP control in reducing the risk of CVD, 
there is an urgent need for strategies to promote BP screening 
at local health facilities as well as at community level and to 
promote prompt treatment initiation and follow-up of cases. 
In addition, salt reduction in food requires commitment at 
both provincial and national level.

Acknowledgements
We thank the staff of the Department of Medical Science 
at the University of Limpopo for their technical advice and 
help. Thanks also to Dr O.B. Omole and Dr P. Anguria for 
providing useful comments and suggestions.

Competing interests
The authors declare that they have no financial or personal 
relationship(s) that may have inappropriately influenced 
them in writing this article.

Authors’ contributions
S.T.N. (University of Limpopo, Polokwane Campus) assisted 
in the statistical analysis and interpretation, and wrote most 
of the manuscript, E.M. (Epidemiology Services, Limpopo 
Department of Health), A.M. (University of Limpopo, 
Turfloop Campus), S.C. (University of Limpopo, Turfloop 
Campus) and S.D. (University of Limpopo, Turfloop 
Campus) supervised, assisted with data collection, and 
edited the manuscript.

References
1. Lopez AD, Mathers CD, Eszati M, Jamison DT, Murray CJL. Global burden of 

disease and risk factors. Washington, DC: World Bank; 2006. http://dx.doi.
org/10.1596/978-0-8213-6262-4

2. Mayosi BM, Flisher AJ, Lalloo UG, Sitas F, Tollman SM, Bradshaw D. The burden 
of non-communicable diseases in South Africa. Lancet. 2009;374(9693):934–947. 
http://dx.doi.org/10.1016/S0140-6736(09)61087-4

3. World Health Organization. Cardiovascular diseases (CVDs), Fact Sheet No. 317 
[updated 2015 Jan; cited 2014 Feb 3]. Available from: http://www.who.int/
mediacentre/factsheets/fs317/en/index.html

4. Bradshaw D, Nannan N, Groenewald P, et al. Provincial mortality in South Africa, 
2000--priority-setting for now and a benchmark for the future. S Afr Med J. 
2005;95(7):496–503.

5. Mathers CD, Loncar D. Projections of global mortality and burden of disease 
from 2002 to 2030. PLos Med. 2006;3:e442. http://dx.doi.org/10.1371/journal.
pmed.0030442

6. Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He J. Global burden 
of hypertension: Analysis of worldwide data. Lancet. 2005;365:217–223. http://
dx.doi.org/10.1016/S0140-6736(05)70151-3

7. Alberts M, Urdal P, Steyn K, et al. Prevalence of cardiovascular diseases 
and associated risk factors in a rural black population of South Africa. Eur J 
Cardiovasc Prev Rehabil. 2005;12(4):347–354. http://dx.doi.org/10.1097/01.
hjr.0000174792.24188.8e

8. Steyn K, Sliwa K, Hawken S, et al. Risk factors associated with myocardial infarction 
in Africa: The INTERHEART Africa study. Circulation. 2005;112:3554–3561. http://
dx.doi.org/10.1161/CIRCULATIONAHA.105.563452

9. O’Donnell MJ, Xavier D, Liu L, et al. Risk factors for ischaemic and intracerebral 
haemorrhagic stroke in 22 countries (the INTERSTROKE study): A case-
control study. Lancet. 2010;376:112–123. http://dx.doi.org/10.1016/S0140-
6736(10)60834-3

10. Connor M, Rheeder P, Bryer A, et al. The South African stroke risk in general 
practice study. S Afr Med J. 2005;95:334–339.

11. Dalal S, Beunza JJ, Volmink J, et al. Non-communicable diseases in sub-Saharan 
Africa: What we know now. Int J Epidemiol. 2011;40(4):885–901. http://dx.doi.
org/10.1093/ije/dyr050

12. Ogah OS, Rayner BL. Recent advances in hypertension in sub-Saharan Africa. 
Heart. 2013;99(19):1390–1397. http://dx.doi.org/10.1136/heartjnl-2012-303227

http://www.phcfm.org
http://dx.doi.org/10.1596/978-0-8213-6262-4
http://dx.doi.org/10.1596/978-0-8213-6262-4
http://dx.doi.org/10.1016/S0140
http://www.who.int/mediacentre/factsheets/fs317/en/index.html
http://www.who.int/mediacentre/factsheets/fs317/en/index.html
http://dx.doi.org/10.1371/journal.pmed.0030442
http://dx.doi.org/10.1371/journal.pmed.0030442
http://dx.doi.org/10.1016/S0140
http://dx.doi.org/10.1016/S0140
http://dx.doi.org/10.1097/01.hjr.0000174792.24188.8e
http://dx.doi.org/10.1097/01.hjr.0000174792.24188.8e
http://dx.doi.org/10.1161/CIRCULATIONAHA.105.563452
http://dx.doi.org/10.1161/CIRCULATIONAHA.105.563452
http://dx.doi.org/10.1016/S0140
http://dx.doi.org/10.1093/ije/dyr050
http://dx.doi.org/10.1093/ije/dyr050
http://dx.doi.org/10.1136/heartjnl-2012-303227


Page 5 of 5 Original Research

http://www.phcfm.org doi:10.4102/phcfm.v7i1.847

13. Joffres M, Falaschetti E, Gillespie C, et al. Hypertension prevalence, awareness, 
treatment and control in national surveys from England, the USA and Canada, 
and correlation with stroke and ischaemic heart disease mortality: A cross 
sectional study. BMJ Open. 2013;3:e003423. http://dx.doi.org/10.1136/
bmjopen-2013-003423

14. Steyn K, Gaziano TA, Bradshaw D, Laubscher R, Fourie J. South African Demographic 
and Health Coordinating Team. Hypertension in South African adults: Results from 
the Demographic and Health Survey, 1998. J Hypertens. 2001;19(10):1717–1725. 
http://dx.doi.org/10.1097/00004872-200110000-00004

15. Gómez-Olivé FX, Thorogood M, Clark B, Kahn K, Tollman S. Self-reported health 
and health care use in an ageing population in the Agincourt sub-district of rural 
South Africa. Global Health Action. 2013;6:19305. http://dx.doi.org/10.3402/gha.
v6i0.19305

16. 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; 43:116–128. http://dx.doi.org/10.1093/ije/dyt215

17. Peltzer K, Phaswana-Mafuya N. Hypertension and associated factors in older 
adults in South Africa. Cardiovasc J Afr. 2013;24(3):67–71. http://dx.doi.
org/10.5830/CVJA-2013-002

18. Thorogood M, Connor M, Tollman S, Lewando Hundt G, Fowkes G, Marsh J. A 
cross-sectional study of vascular risk factors in a rural South African population: 
Data from the Southern African Stroke Prevention Initiative (SASPI). BMC Public 
Health. 2007;13(7):326. http://dx.doi.org/10.1186/1471-2458-7-326

19. Kanjala C, Alberts M, Byass P, Burger S. Spatial and temporal clustering of mortality 
in Digkale HDSS in rural northern South Africa. Global Health Action. 2010;30:3. 
http://dx.doi.org/10.3402/gha.v3i0.5236

20. Cook I, Alberts M, Burger S, Byass P. All-cause mortality trends in Dikgale, rural 
South Africa, 1996–2003. Scand J Public Health. 2008;36(7):753–760. Epub 2008 
Jul 22. http://dx.doi.org/10.1177/1403494808089654

21. Gebreselassie KZ, Padyab M. Epidemiology of hypertension stages in two 
countries in sub-Sahara Africa: Factors associated with hypertension stages. Int J 
Hypertens, Article ID 959256, In press.

22. World Health Organization. WHO STEPS Surveillance manual. The WHO STEPwise 
approach to chronic disease risk factor surveillance. Geneva: World Health 
Organization; 2005.

23. Chobanian AV, Bakris GL, Black HR, et al. The Seventh Report of the joint national 
committee on the prevention, detection, evaluation, and treatment of high blood 
pressure: The JNC 7 report. JAMA. 2003;289:2560–2572.

24. De Ramirez SS, Enquobahrie DA, Nyadzi G, et al. Prevalence and correlates of 
hypertension: A cross-sectional study among rural populations in sub-Saharan 
Africa. J Hum Hypertens. 2010;24(12):786–795. http://dx.doi.org/10.1038/
jhh.2010.14

25. Williams EA, Keenan KE, Ansong D, et al. The burden and correlates of hypertension 
in rural Ghana: A cross-sectional study. Diabetes Metab Syndr. 2013;7(3):123–128. 
http://dx.doi.org/10.1016/j.dsx.2013.06.015

26. Ahaneku GI, Osuji CU, Anisiuba BC, Ikeh VO, Oguejiofor OC, Ahaneku JE. Evaluation 
of blood pressure and indices of obesity in a typical rural community in eastern 
Nigeria. Ann Afr Med. 2011;10(2):120–126. http://dx.doi.org/10.4103/1596-
3519.82076

27. Thorogood M, Connor M, Tollman S, Lewando Hundt G, Fowkes G, Marsh J. A 
cross-sectional study of vascular risk factors in a rural South African population: 
Data from the Southern African Stroke Prevention Initiative (SASPI). BMC Public 
Health. 2007;7:326. http://dx.doi.org/10.1186/1471-2458-7-326

28. Gudina EK, Michael Y, Assegid S. Prevalence of hypertension and its risk factors in 
southwest Ethiopia: A hospital-based cross-sectional survey. Integr Blood Press 
Control. 2013;6:111–117. http://dx.doi.org/10.2147/IBPC.S47298

29. Kotwani P, Kwarisiima D, Clark TD, et al. SEARCH Collaboration. Epidemiology 
and awareness of hypertension in a rural Ugandan community: A cross-sectional 
study. BMC Public Health. 2013;13(1):1151. http://dx.doi.org/10.1186/1471-
2458-13-1151

30. Wamala JF, Karyabakabo Z, Ndungutse D, Guwatudde D. Prevalence factors 
associated with hypertension in Rukungiri district, Uganda--a community-based 
study. Afr Health Sci. 2009;9(3):153–160.

31. Ibrahim MM, Damasceno A. Hypertension in developing countries. Lancet. 
2012;380(9841):611–619. http://dx.doi.org/10.1016/S0140-6736(12)60861-7

32. Hendriks ME, Wit FW, Roos MT, et al. Hypertension in sub-Saharan Africa: 
Cross-sectional surveys in four rural and urban communities. PLoS One. 
2012;7(3):e32638. http://dx.doi.org/10.1371/journal.pone.0032638

33. Onwuchekwa AC, Mezie-Okoye MM, Babatunde S. Prevalence of hypertension 
in Kegbara-Dere, a rural community in the Niger Delta region, Nigeria. Ethn Dis. 
2012;22(3):340–346.

34. Steyn K, Bradshaw D, Norman R, Laubscher R. Determinants and treatment of 
hypertension in South Africans: The first Demographic and Health Survey. S Afr 
Med J. 2008;98(5):376–380.

35. Laurent S, Cockcroft J, van Bortel L, et al. Expert consensus document on 
arterial stiffness: Methodological issues and clinical applications. Eur Heart J. 
2006;27:2588–2605. http://dx.doi.org/10.1093/eurheartj/ehl254

36. Ewart CK, Taylor CB, Kraemer HC, Agras WS. High blood pressure and marital 
discord: Not being nasty matters more than being nice. Health Psychol. 
1991;10(3):155–163. http://dx.doi.org/10.1037/0278-6133.10.3.155

37. Smith TW, Uchino BN, Berg CA, et al. Conflict and collaboration in middle-aged 
and older couples: II. Cardiovascular reactivity during marital interaction. Psychol 
Aging. 2009;24(2):274–286. http://dx.doi.org/10.1037/a0016067

38. Nealey-Moore JB, Smith TW, Uchino BN, Hawkins MW, Olson-Cerny C. 
Cardiovascular reactivity during positive and negative marital interactions. J Behav 
Med. 2007;30(6):505–519. http://dx.doi.org/10.1007/s10865-007-9124-5

39. Robles TF, Kiecolt-Glaser JK. The physiology of marriage: Pathways to health. Physiol 
Behav. 2003;79(3):409–416. http://dx.doi.org/10.1016/S0031-9384(03)00160-4

40. Holt-Lunstad J, Birmingham W, Jones BQ. Is there something unique about 
marriage? The relative impact of marital status, relationship quality, and network 
social support on ambulatory blood pressure and mental health. Ann Behav Med. 
2008;35(2):239–244. http://dx.doi.org/10.1007/s12160-008-9018-y

41. Foulds HJ, Bredin SS, Warburton DE. The relationship between hypertension and 
obesity across different ethnicities. J Hypertens. 2012;30(2):359–367. http://
dx.doi.org/10.1097/HJH.0b013e32834f0b86

42. Redón J, Cea-Calvo L, Moreno B, et al. Independent impact of obesity and fat 
distribution in hypertension prevalence and control in the elderly. J Hypertens. 
2008;26(9):1757–1764. http://dx.doi.org/10.1097/HJH.0b013e3283077f03

43. Rudatsikira E, Muula AS, Mulenga D, Siziya S. Prevalence and correlates of obesity 
among Lusaka residents, Zambia: A population-based survey. Int Arch Med. 
2012;5(1):14. http://dx.doi.org/10.1186/1755-7682-5-14

44. Mulenga D, Siziya S, Rudatsikira E, et al. District specific correlates for 
hypertension in Kaoma and Kasama rural districts of Zambia. Rural Remote 
Health. 2013;13(3):2345.

45. Bertram MY, Steyn K, Wentzel-Viljoen E, Tollman S, Hofman KJ. Reducing the 
sodium content of high-salt foods: Effect on cardiovascular disease in South 
Africa. S Afr Med J. 2012;102(9):743–745. http://dx.doi.org/10.7196/samj.5832

46. Charlton KE, Steyn K, Levitt NS, et al. A food-based dietary strategy lowers 
blood pressure in a low socio-economic setting: A randomised study in South 
Africa. Public Health Nutr. 2008;11(12):1397–1406. http://dx.doi.org/10.1017/
S136898000800342X

47. Kokiwar PR, Gupta SS, Durge PM. Prevalence of hypertension in a rural community 
of central India. J Assoc Physicians India. 2012 Jun;60:26–29.

48. He FJ, Li J, Macgregor GA. Effect of longer-term modest salt reduction on 
blood pressure. Cochrane Database Syst Rev. 2013;4:CD004937. http://dx.doi.
org/10.1002/14651858.CD004937.pub2

49. Bertram MY, Steyn K, Wentzel-Viljoen E, Tollman S, Hofman KJ. Reducing the 
sodium content of high-salt foods: Effect on cardiovascular disease in South 
Africa. S Afr Med J. 2012;102(9):743–745. http://dx.doi.org/10.7196/samj.5832

50. Lin JS, O’Connor E, Whitlock EP, Beil TL. Behavioral counseling to promote 
physical activity and a healthful diet to prevent cardiovascular disease in adults: 
A systematic review for the U.S. Preventive Services Task Force. Ann Intern 
Med. 2010;153(11):736–750. http://dx.doi.org/10.7326/0003-4819-153-11-
201012070-00007

51. Lin JS, O’Connor EA, Evans CV, Senger CA, Rowland MG, Groom HC. Behavioral 
counseling to promote a healthy lifestyle for cardiovascular disease prevention in 
persons with cardiovascular risk factors: An updated systematic evidence review for 
the US Preventive Services Task Force [book on the Internet]. 2014 [cited 2014 Aug 
13]. Rockville, MD: Agency for Healthcare Research and Quality (US), Report No. 
13-05179-EF-1. Available from: http://www.ncbi.nlm.nih.gov/books/NBK241537/

http://www.phcfm.org
http://dx.doi.org/10.1136/bmjopen-2013-003423
http://dx.doi.org/10.1136/bmjopen-2013-003423
http://dx.doi.org/10.1097/00004872-200110000-00004
http://dx.doi.org/10.3402/gha.v6i0.19305
http://dx.doi.org/10.3402/gha.v6i0.19305
http://dx.doi.org/10.1093/ije/dyt215
http://dx.doi.org/10.5830/CVJA-2013-002
http://dx.doi.org/10.5830/CVJA-2013-002
http://dx.doi.org/10.1186/1471
http://dx.doi.org/10.3402/gha.v3i0.5236
http://dx.doi.org/10.1177/1403494808089654
http://dx.doi.org/10.1038/jhh.2010.14
http://dx.doi.org/10.1038/jhh.2010.14
http://dx.doi.org/10.1016/j.dsx.2013.06.015
http://dx.doi.org/10.4103/1596-3519.82076
http://dx.doi.org/10.4103/1596-3519.82076
http://dx.doi.org/10.1186/1471
http://dx.doi.org/10.2147/IBPC.S47298
http://dx.doi.org/10.1186/1471
http://dx.doi.org/10.1016/S0140
http://dx.doi.org/10.1371/journal.pone.0032638
http://dx.doi.org/10.1093/eurheartj/ehl254
http://dx.doi.org/10.1037/0278-6133.10.3.155
http://dx.doi.org/10.1037/a0016067
http://dx.doi.org/10.1007/s10865-007-9124-5
http://dx.doi.org/10.1016/S0031-9384(03)00160-4
http://dx.doi.org/10.1007/s12160-008-9018-y
http://dx.doi.org/10.1097/HJH.0b013e32834f0b86
http://dx.doi.org/10.1097/HJH.0b013e32834f0b86
http://dx.doi.org/10.1097/HJH.0b013e3283077f03
http://dx.doi.org/10.1186/1755
http://dx.doi.org/10.7196/samj.5832
http://dx.doi.org/10.1017/S136898000800342X
http://dx.doi.org/10.1017/S136898000800342X
http://dx.doi.org/10.1002/14651858.CD004937.pub2
http://dx.doi.org/10.1002/14651858.CD004937.pub2
http://dx.doi.org/10.7196/samj.5832
http://dx.doi.org/10.7326/0003-4819-153-11-201012070-00007
http://dx.doi.org/10.7326/0003-4819-153-11-201012070-00007
http://www.ncbi.nlm.nih.gov/books/NBK241537

