ORIGINAL ARTICLES

Determinants and treatment of hypertension in South
Africans: The first Demographic and Health Survey
Krisela Steyn, Debbie Bradshaw, Rosana Norman, Ria Laubscher
Objectives. To identify the groups of patients with high
prevalence and poor control of hypertension in South Africa.
Methods. In the first national Demographic and Health Survey,
12 952 randomly selected South Africans aged 15 years
and older were surveyed. Trained interviewers completed
questionnaires on socio-demographic characteristics,
lifestyle and the management of hypertension. This crosssectional survey included blood pressure, height and weight
measurements. Logistic regression analyses identified the
determinants of hypertension and the treatment status.
Results. A high risk of hypertension was associated with less
than tertiary education, older age groups, overweight and

Conclusions. Rural black people had lower hypertension
prevalence rates than the other groups. Poorer, younger men
without health insurance had the worst level of hypertension
control.
S Afr Med J 2008; 98: 376-380.

South Africa’s Demographic and Health Survey (SADHS) in
1998 first described the national prevalence of hypertension.1
Using a cut-off point of 140/90 mmHg and age adjusting, 25%
of men and 26% of women had hypertension.2 Using previous
cut-off points of 160/95 mmHg, a prevalence rate of 11% and
14% was found for men and women, respectively.1

hypertension are identified and patients with poor BP control,
who should be targeted for treatment, described. We also
examine the potential of using the level of hypertension control
as an adult health indicator for South Africa.

Hypertension, the degree of its diagnosis and control, and
underlying risk factors were included in the SADHS to assess
the feasibility of collecting population-based data, and evaluate
how well a country is managing chronic diseases. High blood
pressure (BP) was identified as a suitable chronic disease risk
factor for surveillance, as its measurement is non-invasive and
it can be accurately measured electronically.3

This study employed multi-stage sampling to select a
nationally representative sample, using the 1996 census, from
the nine provinces by urban and non-urban areas.4 All men and
women 15 years and older, excluding pregnant women and
people who could not stand upright or those in a wheelchair,
were interviewed in up to three visits.

In 1998, the recommended cut-off point of 160/95 mmHg
was used for diagnosing hypertension: 41% of men with
hypertension were aware of this condition, 39% used
antihypertensive medication, and 26% had their BP controlled
(<160/95 mmHg); for women these rates were 67%, 55% and
38%, respectively.
The poor level of hypertension control highlights the need
to identify people needing intervention for early diagnosis and
cost-effective control. Groups with the highest risk of having
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obese people, excess alcohol use, and a family history of
stroke and hypertension. Hypertension risk was lowest in
rural blacks and significantly higher in obese black women
than in women with a normal body mass index. Improved
hypertension control was found in the wealthy, women, older
persons, Asians, and persons with medical insurance.
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Methods

Trained interviewers recorded socio-demographic variables.
Poverty, measuring ownership of durable goods, dwelling
characteristics, source of drinking water, toilet facilities and
hunger, was identified using a principal component factor
analysis. An asset index was based on 14 items with a factor
loading greater than 0.5 and households were divided into
wealth quintiles.5 Excess alcohol use was assessed using the
CAGE questions.6 Participants reported on their family and
personal medical history, and prior hypertension diagnosis
by a doctor or nurse. The names of all prescribed medications
were recorded after having viewed the containers. The
Anatomical Therapeutic Chemical Index was used to code
medications.7
BP was measured using an electronic BP monitor after
participants had been seated for 5 minutes in accordance
with the JNC V1 methodology. Three measurements were
taken and the mean SBP and DBP calculated. Hypertension
was diagnosed for participants whose BP was ≥ 140/90
mmHg and/or who were taking appropriate antihypertensive
medication. Uncontrolled hypertension was defined
according to the South African guidelines applying in 1998,
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i.e. ≥160/95 mmHg. Controlled hypertension was defined as
being on antihypertensive medication and with a BP below
160/95 mmHg.

included in the model. The survey set option in the STATA
statistical package (Release 7.0, College Station, TX) was used
to account for the survey design.

Weight was measured to the nearest 0.5 kg with subjects in
light clothing and height was measured to the nearest 0.1 cm.
Body mass index (BMI) was calculated and subjects classified
underweight (<18.5 kg/m2), overweight (25 - 29.9 kg/m2), and
obese (≥30 kg/m2).8

A stratified analysis compared the association of
hypertension with BMI among black women and among other
women using logistic regressions to adjust for age in each
group.

Descriptive and multivariate statistics were calculated
using weighted data that adjust for non-response in each
stratum and the size of each stratum according to the 1996
census. Prevalence rates were also age-adjusted to the world
population.2 A model was developed using logistic regression
analysis to calculate the adjusted odds ratio (OR) and 95%
confidence interval (CI). The variable categories used for the
regression of hypertension were sex, age, poverty, education
level, and urban-rural population group to allow for an
interaction effect. (Population group classifications used in
this article are based on self-reported categories according
to the population group categories used by Statistics South
Africa. Use of this classification allows for further exploration
of previously observed differences in hypertension prevalence.
The authors do not subscribe to this classification for any other
purpose.) The hypertension risk factors were BMI and excess
alcohol use. A family history of hypertension or stroke was

The OR and 95% CI for participants with hypertension
on the correct medication, or having controlled BP
(<160/95 mmHg), were regressed on the same sociodemographic variables, as well as membership of a medical
aid. The latter broadly defined the use of public or private
health services.

Results
The results include 12 952 participants with complete data.
Table I provides the age-adjusted (to the world population)
hypertension prevalence rates. The prevalence according to age
and population group is reported elsewhere.1 The prevalence of
hypertension was higher in women. Hypertension prevalence
decreased with higher education; however, the wealthiest
quintile had higher prevalences of hypertension than the
poorest. Adults with a family history of hypertension or stroke
had a higher prevalence, as did the obese.

Table I. Age-standardised prevalence of hypertension (BP ≥140/90 mmHg +/or antihypertensive medication) among adults (15
years and older) by socio-demographic and hypertension risk factors categories in South Africa, 1998
					
Characteristic				

Males (N=5 362)			
N

Asset index (quintiles)				
Poorest group				
771
Second poorest group			
1 072
Middle group				
1 174
Fourth poorest group			
1 259
Richest group				
1 086
Education
None					
615
1 - 7 yrs					
1 546
8 - 12 yrs				
2 826
>12 yrs					
375
Body mass index (kg/m2)
Obese 					
360
Overweight 				
1 031
Normal weight 				
3 184
Underweight 				
787
Family history of hypertension
Absent					
3 896
Present					
1 466
Family history of stroke
Absent					
5 017
Present					
345
Alcohol dependence
Cage negative				
3 741
Cage positive				
1 621

Hypertension (%)* 			

Females (N=7 590)
N

Hypertension (%)*

23.0			
20.1			
23.2			
25.5			
30.3			

1 348
1 587
1 588
1 626
1 441

24.5
24.1
24.4
28.8
25.4

34.9			
25.9			
22.1			
23.1			

1 224
2 217
3 727
422

40.3
31.7
19.1
13.4

46.6			
34.5			
21.0			
12.7			

2 096
1 989
3 004
501

38.5
26.5
16.4
13.7

24.6			
25.4			

5 194
2 396

23.5
30.0

24.1			
34.6			

7 023
567

24.4
39.1

24.4			
25.8			

6 786
804

24.9
31.6

377

*Age standardised to world standard.2
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Table II shows the results for all participants adjusting
for the socio-demographic and known hypertension risk
factors. The adjusted risk for hypertension was significantly
lower in women than in men. For BMI, the adjusted risk for
hypertension was about 2-fold higher in obese participants
than in those of normal weight. Being underweight had a
protective effect. A family history of stroke and of hypertension
was significantly associated with hypertension. Participants
who may have used alcohol excessively (positive CAGE
questionnaire) had a significantly increased adjusted risk for

Table II. Odds ratios based on logistic regression
analysis for hypertension, adjusting for age and sex,
population group, other socioeconomic indicators and
risk factors in South Africans 15 years and older, 1998
Characteristic		

378

N

OR

95% CI

Population group
Black rural		
5 119
1.00
Black urban		
4 687
1.42
1.19 - 1.68
Coloured		
1 029
1.54
1.19 - 2.00
White			
1 684
1.84
1.35 - 2.51
Asian			
433
1.38
0.99 - 1.92
Sex
Male			
5 362
1.00
Female			
7 590
0.80
0.71 - 0.90
Age (yrs)
15 - 24			
3 738
1.00
25 - 34			
2 534
1.88
1.51 - 2.35
35 - 44			
2 261
3.73
2.97 - 4.68
45 - 54			
1 676
8.16
6.46 - 10.32
55 - 64			
1 388
12.90
10.05 - 16.55
65+			
1 355
20.85
15.96 - 27.23
Asset index (quintiles)
Poorest group		
2 119
1.00
Second poorest group
2 659
1.01
0.81 - 1.26
Middle group 		
2 762
1.09
0.88 - 1.36
Fourth poorest group
2 885
1.03
0.80 - 1.31
Richest group		
2 527
0.89
0.68 - 1.17
Education
None			
1 839
1.00
1 - 7 yrs		
3 763
1.05
0.89 - 1.25
8 - 12 yrs		
6 553
1.02
0.84 - 1.23
>12 yrs			
797
0.63
0.47 - 0.84
Body mass index (kg/m2)
Obese			
2 456
1.97
1.68 - 2.31
Overweight 		
3 020
1.37
1.19 - 1.58
Normal		
6 188
1.00
Underweight		
1 288
0.62
0.50 - 0.77
Family history of hypertension			
Absent			
9 090
1.00
Present			
3 862
1.27
1.12 - 1.45
Family history of stroke
Absent			
12 040
1.00
Present			
912
1.35
1.12 - 1.64
Alcohol dependence
Cage negative		
10 527
1.00
Cage positive		
2 425
1.16
1.01 - 1.34
OR = odds ratio; CI = confidence interval.

hypertension. The odds ratio (OR) for hypertension in obese
black women compared with black women of normal weight
was 1.83 (95% CI 1.47, 2.29). The same comparison among the
other women found an OR of 2.35 (95% CI 1.61, 3.42); detailed
data not shown.
Table III assesses the relationship between sociodemographic variables and treatment status among people
with hypertension (cut-off point 160/95 mmHg and/or on antihypertension medication). The use of medication and control of
hypertension increased with increasing wealth. Higher levels of
education did not improve treatment status to a greater extent
than being wealthier. Older participants were more likely to
use medication and to have a controlled BP. Participants with
hypertension above age 45 were about 28 times more likely
to have controlled BP than those aged 15 - 25. Women had
significantly better controlled hypertension and took more
medication than men.
Asians were more likely to use medication and have higher
levels of control of hypertension than blacks. There were no
differences in treatment status among the black, white and
coloured participants with hypertension.

Discussion
This study identifies, for the first time, in a nationally
representative sample of South Africans with hypertension,
groups at highest risk of having hypertension and with
the poorest level of BP control. Such data can support
targeting those who could benefit most from diagnosis and
effective treatment, and serve as baseline observations in the
distribution of the determinants of hypertension in South
Africans, as the National Department of Health plans to repeat
the national Demographic and Health Survey every 5 years.
The data show that observed differences in the prevalence of
hypertension9-11 are not ethnically based and can be accounted
for by other socio-demographic parameter differences. Rural
blacks had a significantly lower risk of hypertension than
urban black, coloured and white participants, suggesting
a clear urban-rural difference, but no inherent differences
among the population groups regarding the risk of developing
hypertension. The influence of urbanisation, leading to the
emergence of hypertension in the black group independently
of the other socio-demographic and risk factors, is reflected.
A traditional rural black African lifestyle disappears rapidly
with urbanisation. Studies in Kenya of rural men migrating
to the cities suggested factors associated with developing
hypertension.12,13 Hypertension was associated with consuming
excess salt, more stress and less physical activity in urban men.
Analyses showed that the urban-rural differences among
blacks were pronounced among women, with OR 1.65 (95%
CI 1.34, 20.3) compared with OR 1.16 (95% CI 0.90, 1.51) for
men (data not shown). A rural environment appears to protect
black women from having hypertension more than black men.
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Table III. Results of a logistic regression analysis of sociodemographic variables and hypertension treatment status in South
Africa in 1998 (hypertensive N=1 954)
				
					
Socio-demographic 		
characteristics		

OR		

On hypertension medication		
(N=906)				
95% CI		

p-value 		

Asset index (quintiles)						
Poorest group		
1.00		
-		
-		
Second poorest group
1.05		
0.61 - 1.79		
0.861		
Middle group		
1.75		
1.07 - 2.86		
0.026		
Fourth poorest group
2.15		
1.23 - 3.75		
0.007		
Richest group		
3.49		
1.82 - 6.66		
<0.001		
Education						
None			
1.00		
-		
-		
1 - 7 yrs		
1.28		
0.93 - 1.75		
0.126		
8 - 12 yrs		
1.25		
0.89 - 1.74		
0.203		
> 12 yrs		
1.63		
0.87 - 3.06		
0.127		
Age (yrs)						
15 - 24 			
1.00		
-		
-		
25 - 34 			
15.43
2.43 - 97.81
0.004		
35 - 44 			
25.41
4.53 - 142.57		
<0.001		
45 - 54 			
58.36
10.43 - 326.50		
<0.001		
55 - 64 			
64.73
11.46 - 365.44		
<0.001		
65+			
60.93
10.83 - 342.87		
<0.001		
Population group						
Black			
1.00		
-		
-		
Coloured		
1.16
0.76 - 1.77		
0.495		
White			
1.30
0.74 - 2.25		
0.361		
Asian			
2.81
1.53 - 5.15		
0.001		
Geographical setting						
Urban			
1.00		
-		
-		
Rural			
0.84		
0.61 - 1.14		
0.254		
Sex						
Males			
1.00		
-		
-		
Females		
2.46		
1.87 - 3.23		
<0.001		
Medical aid						
Membership		
1.00		
-		
-		
Non-membership		
0.57		
0.37 - 0.86		
0.008		

BP controlled (<160/95 mm Hg)
(N=631)
OR

95% CI

1.00
0.91
1.28
1.59
2.33

-		
0.52 - 1.59
0.73 - 2.23
0.87 -2.92
1.17 - 4.62

0.726
0.391
0.134
0.016

1.00
1.37
1.25
1.33

-		
0.98 - 1.93
0.87 - 1.78
0.67 - 2.61

0.068
0.227
0.413

1.00
10.73
14.21
28.9
28.49
26.36

-		
1.85 - 62.17
2.64 - 76.59
5.48 - 152.57
5.37 -151.20
4.92 - 141.35

0.008
0.002
<0.001
<0.001
<0.001

1.00
1.16
0.96
1.76

-		
0.75 - 1.80
0.56 - 1.65
1.03 - 3.02

0.504
0.874
0.038

1.00
0.95

-		
0.62 - 1.47

0.831

1.00
2.01

-		
1.53 - 2.63

<0.001

1.00
0.59

-		
0.38 - 0.91

0.018

p-value

OR = odds ratio; CI = confidence interval.
Pregnant women and participants with missing information excluded from analysis.
Hypertension = blood pressure ≥160/95 mmHg +/or antihypertensive medication.

This is in keeping with the fact that historically rural black men
have been more exposed to urbanisation influences through
the migrant labour system that contracted them to work
predominantly in the mines, while restricting women to rural
areas by law.
Underlying factors that contributed to the higher prevalence
of hypertension among persons of black African descent
compared with whites in the USA were studied.14 The
high prevalence of hypertension and the steeper slope of
BP increases with age among US blacks are unlikely to be
attributed to genetic factors; environmental factors probably
play a much larger role than had previously been assumed.
Although Jamaican and US blacks derived approximately 75%
of their ancestry from populations similar to the Nigerians,15
the prevalence of hypertension in blacks was 16% in West
Africa, 26% in the Caribbean, and 33% in the USA.14 Differences

in the prevalence of hypertension could be ascribed, at least
in part, to obesity, high sodium/low potassium intake,
psychosocial stress, physical inactivity, and excessive alcohol
use.
US data suggest that obesity has a less noxious effect in
African-American women than in white American women.16,17
Obese African-American women were found to have a lower
prevalence of cerebrovascular disease risk factors and lower
mortality than white women.18 Obesity has fewer health
disadvantages in black women than in white women, although
obesity seems to have little influence on their proneness to
hypertension, coronary heart disease and breast cancer.19 Our
data show that there are no significant differences between the
risk of hypertension in obese black African and other obese
women compared with the respective normal BMI groups of
women.
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Table III identifies groups with poor treatment and control
profiles. The finding that young people with hypertension have
poor hypertension control is of particular concern as prolonged
exposure to high BP can result in serious damage to the eyes,
kidneys, and coronary and cerebral arteries. Hypertension was
far less well controlled in men than in women, suggesting that
young, poverty-stricken men irrespective of their population
group have the lowest degree of control.
Participants receiving their treatment in the private sector
and having medical aid insurance were no more aware of
their condition than those without medical aid. However,
medical aid participants took medication significantly more
frequently and had significantly better BP control. Participants
with hypertension receiving treatment in the private sector
and having insurance to cover costs do better than those who
receive care elsewhere. Inadequate hypertension care for
people attending public health services is probably due in part
to failure of service provision rather than non-compliance to
treatment.
These findings can assess the performance of the health care
services in diagnosing and treating people with hypertension
and form part of adult health indicators for an ongoing
health surveillance system for South Africa, as suggested
previously.20 They can also can be used to monitor the impact
of policy changes aimed at improving hypertension care
when the National Department of Health repeats the SADHS.
Repeated surveys of this nature will enable the monitoring
of intervention programmes to manage risk factors for
hypertension in South Africa.
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