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AbstrAct
background Studies have shown a mixed association 
between socioeconomic status (SES) and prevalent HIV 
infection across and within settings in sub-Saharan 
Africa. In general, the relationship between years of 
formal education and HIV infection changed from a 
positive to a negative association with maturity of 
the HIV epidemic. Our objective was to determine 
the association between SES and HIV in women of 
reproductive age in the Free State (FSP) and Western 
Cape Provinces (WCP) of South Africa (SA).
study design Cross-sectional.
setting SA.
Methods We conducted secondary analysis on 1906 
women of reproductive age from a 2007 to 2008 survey 
that evaluated effectiveness of Prevention of Mother-to-
Child HIV Transmission Programmes. SES was measured 
by household wealth quintiles, years of formal education 
and employment status. Our analysis principally used 
logistic regression for survey data.
results There was a significant negative trend 
between prevalent HIV infection and wealth quintile 
in WCP (P<0.001) and FSP (P=0.025). In adjusted 
analysis, every additional year of formal education was 
associated with a 10% (adjusted OR (aOR) 0.90 (95% CI 
0.85 to 0.96)) significant reduction in risk of prevalent 
HIV infection in WCP but no significant association was 
observed in FSP (aOR 0.99; 95% CI 0.89 to 1.11). There 
was no significant association between employment and 
prevalent HIV in each province: (aOR 1.54; 95% CI 0.84 
to 2.84) in WCP and (aOR 0.96; 95% CI 0.71 to 1.30) in 
FSP.
conclusion The association between HIV infection 
and SES differed by province and by measure of SES 
and underscores the disproportionately higher burden 
of prevalent HIV infection among poorer and lowly 
educated women. Our findings suggest the need for 
re-evaluation of whether current HIV prevention efforts 
meet needs of the least educated (in WCP) and the 
poorest women (both WCP and FSP), and point to the 
need to investigate additional or tailored strategies for 
these women.

IntroductIon
An estimated 36.7 million people were 
living with HIV globally in 2015, 7 million of 

whom were South Africans (SAs).1 Although 
health outcomes generally improve with 
increasing socioeconomic status (SES), this 
pattern has been mixed with regards to HIV 
in sub-Saharan Africa (SSA) over the last 
three decades.2 3 SES is a complex composite 
measure that typically incorporates social, 
economic and employment status and is 
measured by education, income and occupa-
tion, respectively, which are interrelated but 
do not completely overlap.4 

Globally, HIV burden is least in the richest 
countries, but in SSA countries HIV preva-
lence is highest in the wealthiest countries. 
In SSA countries, the positive correlation 
between national income and HIV preva-
lence at national level changes to a mixed 
correlation when household or individual 
income is correlated with HIV prevalence.5 
Studies have shown a change of the associ-
ation between HIV prevalence and years of 
formal education, from a positive to a nega-
tive association with maturity of the HIV 
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epidemic,6–12 including a systematic review.13 The system-
atic review showed an overall increase in proportion of 
studies showing a negative association with maturity of 
HIV epidemics across SSA.6 The change from positive to 
negative association was hypothesised to be due, in part, 
to maturity of the HIV epidemic from early phases of the 
epidemic when infections are concentrated in high-risk 
core groups to advanced phases of the epidemic when 
HIV becomes a generalised epidemic.14 Early in the HIV 
epidemic, more educated individuals had more dispos-
able income, were more mobile and were more likely to 
have broader sexual networks,13 15 including using services 
of commercial sex workers16 17 and being in concurrent 
sexual relationships.18 The change in association between 
years of formal education and HIV was attributed, in part, 
to faster increase in awareness, adoption of safer sexual 
practices and access to preventive and curative health 
services by the more educated individuals.19 However, 
SA study showed school dropouts have more intergen-
erational sex, higher lifetime number of sex partners, 
more frequent sex and higher incidence of unsafe sex as 
when compared with their peers who remain in school.20 
Schooling affect sexual behaviour through various mech-
anisms including changes in sociocognitive determinants 
of behaviour such as knowledge and attitudes, influ-
encing of social networks and by leading to improvement 
in SES.21

The correlation between wealth/poverty and HIV 
has been hypothesised to be bidirectional: an upstream 
effect of poverty on the likelihood of HIV infection and 
a downstream effect of HIV/AIDS illness on households’ 
poverty levels.22 The poor are likely to engage in trans-
actional or age-disparate sexual relationships and have 
limited access to health infrastructure which increases 
their susceptibility to HIV infection. According to the 
downstream effect, HIV/AIDS can exacerbate household 
poverty via catastrophic household expenditure, for 
example, direct costs such as medical expenses, or loss 
of income.

In light of the demonstrated spatial and temporal vari-
ability of the outcome of the debate on whether relative 
wealth or relative poverty is a determinant of prevalent 
HIV infection in SA, it is imperative to further and contin-
uously investigate and monitor this relationship to inform 
HIV prevention strategies. In this study, we investigate the 
association between SES, as measured by employment 
status, formal education and household wealth index, 
and prevalent HIV infection in women of reproductive 
age in the Free State Province (FSP) and Western Cape 
Province (WCP) of SA to better define this relationship 
in this context and thus clarify potential mixed findings. 
Crucially, our findings are context-specific to the FSP and 
the WCP of SA for women of reproductive age attending 
antenatal clinic which is the subpopulation that has the 
highest prevalence of HIV in SA.

Methods
This cross-sectional study is a secondary analysis of data 
from the Prevention of Mother to Child Transmission of HIV, 
Effectiveness in Africa and, Research and Linkages to HIV Care 
survey (PEARL study) conducted between June 2007 and 
October 2008 in WCP and FSP of SA, already reported 
elsewhere.23–28 HIV prevalence among women seeking 
antenatal clinic services in WCP was 16.1% whereas this 
was 32.9% for FSP at the time of the survey.29 Our study 
population includes participants from urban formal 
settlements, urban informal settlements and rural formal 
settlements. In SA, HIV prevalence is highest in urban 
informal settlements (19.9%) followed by rural informal 
settlements (13.4%), rural formal settlements (10.4%) 
then urban formal settlements (10.1%).30 Urban and 
rural informal settlements are generally under-resourced 
and lack some of the basic necessities such as formal 
housing, water, sanitation and access to preventive health 
services.30 Our primary study neither collected data on 
race nor conducted HIV testing on partners of study 
participants. However, the demographic profile at the 
time of conduct of the study showed that 99% and 80% of 
women in FSP and WCP, respectively, were black African 
with the rest being mostly of mixed race ancestry.

Our study population includes women of reproduc-
tive age with a HIV diagnosis and SES data. HIV testing 
was anonymously conducted by initial screening with 
Determine HIV-1 rapid antibody test (Abbott Laboratories, 
Chicago, , USA) at the University of Cape Town and the 
University of the Free State. Mothers were referred for 
HIV counselling and rapid antibody testing at nearest 
public clinics. SES was measured by three proxy vari-
ables, based on available data; the highest level of formal 
education attained, employment status and household 
wealth quintiles derived from household ownership of 
select durable assets and access to social amenities using 
the principal components analysis statistical method-
ology that is widely used in Demographic and Health Surveys 
(DHS).31 32 DHS are an ongoing collaboration between the 
United States and 85 developing countries that conducts 
comparable nationally representative household surveys 
with a strong focus on indicators of fertility, reproductive 
health, maternal and child health, mortality, nutrition 
and health behaviours among adults. It is a key for moni-
toring vital statistics and population health indicators.33 
We used province-specific relative household wealth 
scores to generate estimates for each province, that is, 
household wealth quintiles were generated separately for 
each province using data for the specified province only.

We used the two sample test of proportions, linear 
combination of variables (lincom) for survey data, χ2 test for 
trend, principal components analysis and logistic regres-
sion for survey data for our analysis which was conducted 
in STATA statistical software V.14.2 for Windows.34 Since 
our study population was obtained via two-stage sampling 
involving stratification and cluster sampling, our analysis, 
as required for survey data, took this into consideration. 
There were two strata, WCP and FSP, each with three 



 3Bunyasi EW, Coetzee DJ. BMJ Open 2017;7:e016232. doi:10.1136/bmjopen-2017-016232

Open Access

Table 1 Sociodemographic characteristics of study participants

Variable
WCP,
n/N (%)

FSP,
n/N (%) P value

Both WCP and FSP,
n/N (%)

Marital status

    Never married 395/802 (49.2) 547/1104 (49.6) 0.899 942/1906 (50.0)

    Currently married 305/802 (38.0) 318/1104 (28.8) <0.001 623/1906 (33.1)

    Divorced 11/802 (1.4) 11/1104 (1.0) 0.449 22/1906 (1.2)

    Separated 13/802 (1.6) 56/1104 (5.1) <0.001 69/1906 (3.7)

    Widowed 7/802 (0.9) 35/1104 (3.2) 0.001 42/1906 (2.2)

    Married/cohabited before but 
current status unrecorded

71/802 (8.9) 137/1104 (12.4) 0.014 208/1906 (10.9)

Highest educational level

    Primary 92/799 (11.5) 171/1091 (15.7) 0.010 263/1890 (13.9)

    Secondary (any grade) 593/799 (74.2) 866/1091 (79.4) 0.008 1459/1890 (77.2)

    Finished secondary school 259/799 (32.5) 262/1091 (24.0) <0.001 521/1890 (27.6)

    Tertiary 114/799 (14.3) 54/1091 (4.9) <0.001 168/1890 (8.9)

    Employed 245/801 (30.6) 131/1104 (11.9) <0.001 376/1905 (19.7)

Wealth quintile*

    Lowest quintile (poorest) 157/784 (20.0) 218/1087 (20.0) 0.987 375/1871 (20.0)

    Second lowest quintile 157/784 (20.0) 217/1087 (20.0) 0.974 374/1871 (20.0)

    Middle quintile 167/784 (21.3) 218/1087 (20.0) 0.511 385/1871 (20.6)

    Second highest quintile 159/784 (20.3) 219/1087 (20.2) 0.944 378/1871 (20.2)

    Highest quintile (wealthiest) 144/784 (18.4) 215/1087 (19.8) 0.444 359/1871 (19.2)

Setting

    Urban formal 455/802 (56.7) NA     NA NA

    Urban informal 347/802 (43.3) 520/1104 (47.1) 0.097 867/1906 (45.5)

    Rural formal NA 584/1104 (52.9)     NA NA

The two-sample test of equality of proportions test statistic was used for comparison of sample substrata between WCP and FSP and to 
generate P values.
*Household wealth quintiles were generated separately for each province using data for the specified province only.
FSP, Free State Province; n/N (%), proportion and percentage; NA, not applicable; WCP, Western Cape Province.

separate communities (six in total) which were treated 
as six separate clusters in our design-adjusted analysis. 
There was significant intercluster heterogeneity in HIV 
prevalence for WCP (the three clusters in WCP had HIV 
prevalence of 7.6%, 2.3% and 25.9%) but not for FSP 
(where HIV prevalence in the three clusters was 23.8%, 
25.4% and 24.9%). Since our estimates are intended to 
provide inference on the relationship between prevalent 
HIV and SES among women of reproductive age in the 
WCP and FSP, we weighted our sample by the population 
of women of reproductive age in each province. We esti-
mated that in the year the survey started (2007), there 
were 8 15 465 and 1 574 682 women of reproductive age 
in FSP and WCP, respectively. These figures were used 
to derive our probability weights. Participants provided 
written informed consent.

results
We had a total of 1906 study participants, 42% of whom 
were from WCP. The overall median age was 25 years (IQR: 

21–30). The median age was 26 years (IQR: 22–31) for 
study participants from WCP and 24 years (IQR: 21–30) 
for those from FSP (P<0.001). The proportion of women 
who had completed secondary education, those with 
tertiary education and those in employment was signifi-
cantly higher in the WCP than in FSP (table 1). Other 
sociodemographic characteristics of study participants 
are shown in table 1. There was a weak-to-moderate albeit 
significant correlation between our different measures 
of SES that varied by province; years of formal educa-
tion versus wealth quintile (Spearman’s rho (r)=0.329; 
P<0.001 for WCP and r=0.583; P<0.001 for FSP); years of 
formal education versus employment (r=0.239; P<0.001 
for WCP and r=0.017; P=0.576 for FSP); wealth quin-
tile versus employment (r=0.353; P<0.001 for WCP and 
r=0.049; P=0.105).

Overall HIV prevalence was 17.2%, did not significantly 
differ by province but varied markedly by age (figure 1) 
and household wealth quintile (figure 2 and table 2). 
Unlike in the FSP where women in the lowest household 
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Figure 1 HIV prevalence by age. Data were derived from 
the Prevention of Mother to Child Transmission of HIV, 
Effectiveness in Africa and, Research and Linkages to HIV 
Care survey (PEARL study).23–28 There were only three study 
participants aged 45–49 years and one aged ≥50 years.

Figure 2 HIV prevalence by household wealth quintiles. 
Data were derived from the Prevention of Mother to Child 
Transmission of HIV, Effectiveness in Africa and, Research 
and Linkages to HIV Care survey (PEARL study).23–28 
FSP, study participants from the Free State Province; 
WCP, study participants from the Western Cape Province. 
Both=data for both WCP and FSP. Household wealth quintiles 
were generated separately for each province using data for 
the specified province only. The wider CI for WCP than FSP is 
due to clustering, as described in text. Furthermore, note that 
WCP had larger probability weights, used in weighting of the 
survey-derived data than FSP, as described in text.

wealth quintile had the highest HIV prevalence, in WCP 
women in the second lowest household wealth quintile 
had the highest HIV prevalence. In both provinces, women 
in the highest household wealth quintile had the lowest 
HIV prevalence (figure 2). There was a significant nega-
tive trend between prevalent HIV infection and wealth 
quintile in both the WCP (P value for trend <0.001) and 
the FSP (P value for χ2 for trend=0.025). The differences 
in risk of prevalent HIV by marital status were largely 

explained by differences in sociodemographic variables 
such as age and years of formal schooling. Women who 
had never married had the highest number of years of 
formal schooling followed by those who were currently 
married, than those who were separated or widowed, with 
those who were divorced having the least. The median age 
of women who had never married was 22 years, whereas 
that for divorced women was 34 years.

In our multivariate analysis, the pattern of association 
between prevalent HIV and SES differed by province with 
regards to years of formal education (table 3). In the 
WCP, every additional year of formal education was asso-
ciated with a 10% decrease in risk of prevalent HIV which 
was statistically significant. The corresponding reduction 
in risk of prevalent HIV for women in FSP of 1% was not 
statistically significant. There was no significant associa-
tion between employment and prevalent HIV in either 
province. In general, women in higher household wealth 
quintiles were at lower risk of prevalent HIV. Of note is 
that women in the second lowest quintile in WCP, but not 
in FSP, were at highest risk of prevalent HIV. Compared 
with primary school in each province, the OR estimates 
for risk of prevalent HIV when education was used as a 
categorical variable was 0.82 (0.22 to 3.12) for high school 
level in WCP, 0.68 (0.06 to 8.23) for tertiary level in WCP, 
whereas this was 1.18 (0.46 to 3.08) for high school level 
in FSP and 0.68 (0.19 to 2.43) for tertiary level in FSP. We 
did not observe collinearity between our measures of SES 
in our multivariate model.

dIscussIon
The relationship between prevalent HIV infection and 
SES varied by province and by measure of SES in our multi-
variate analysis. We observed a substantive and significant 
negative association between prevalent HIV infection and 
number of years of formal education in women of repro-
ductive age in the WCP, but not in the FSP. In both prov-
inces, we observed a negative trend between prevalent 
HIV infection and household wealth quintile. There was 
no significant association between prevalent HIV infec-
tion and employment status in each province.

Similar to our finding in the WCP, Bärnighausen et al 
reported that every one additional year of formal educa-
tion reduces the hazard of acquiring HIV by 7% (P=0.017) 
in a 2003–2004 longitudinal study in the KwaZulu Natal 
Province of SA.2 A similar negative association between 
years of formal education and prevalent HIV infection in 
SA was reported by Johnson et al35 who used data from 
multiple nationally representative annual surveys over a 
period of 8 years (1998–2005) in women aged between 
15 and 24 years attending antenatal clinics. From liter-
ature, women with higher educational attainment are 
more likely to have better knowledge of HIV prevention, 
are more likely to seek or receive healthcare, more likely 
to negotiate for safe sex and are less likely to use alcohol 
when having sex: all factors that reduce risk of HIV trans-
mission.36–38 We could not explain why the magnitude of 



 5Bunyasi EW, Coetzee DJ. BMJ Open 2017;7:e016232. doi:10.1136/bmjopen-2017-016232

Open Access

Ta
b

le
 2

 
H

IV
 p

re
va

le
nc

e 
b

y 
d

em
og

ra
p

hi
c 

ch
ar

ac
te

ris
tic

s 
an

d
 p

ro
vi

nc
e

Va
ri

ab
le

W
C

P,
 n

/N
 (%

; 9
5%

 C
I)

FS
P,

 n
/N

 (%
; 9

5%
 C

I)
P

 v
al

ue
W

C
P

 a
nd

 F
S

P,
 n

/N
 (%

; 9
5%

 C
I)

N
10

8/
80

2 
(1

3.
5%

; 0
%

 t
o 

37
.3

%
)

27
0/

11
04

 (2
4.

5%
; 2

3.
3%

 t
o 

25
.7

%
)

0.
27

0
37

8/
19

06
 (1

7.
2%

; 1
.9

%
 t

o 
32

.6
%

)

A
ge

 c
at

eg
or

y 
(y

ea
rs

)

 
   15

–1
9

7/
10

1 
(6

.9
%

; 0
%

 t
o 

24
.2

%
)

17
/1

86
 (9

.1
%

; 3
.3

%
 t

o 
15

.0
%

)
0.

75
3

24
/2

87
 (7

.8
%

; 0
%

 t
o 

18
.2

%
)

 
   20

–2
4

25
/2

26
 (1

1.
1%

; 0
%

 t
o 

34
.4

%
)

68
/3

63
 (1

8.
7%

; 1
0.

5%
 t

o 
27

.0
%

)
0.

43
8

93
/5

89
 (1

4.
0%

; 0
%

 t
o 

28
.4

%
)

 
   25

–2
9

33
/1

78
 (1

8.
5%

; 0
%

 t
o 

59
.1

%
)

77
/2

44
 (3

1.
6%

; 2
8.

2%
 t

o 
34

.9
%

)
0.

42
5

11
0/

42
2 

(2
3.

0%
; 0

%
 t

o 
50

.0
%

)

 
   30

–3
4

20
/1

24
 (1

6.
1%

; 0
%

 t
o 

34
.8

%
)

60
/1

41
 (4

2.
6%

; 3
0.

9%
 t

o 
54

.2
%

)
0.

02
9

80
/2

65
 (2

4.
0%

; 8
.6

%
 t

o 
39

.5
%

)

 
   35

–3
9

12
/8

8 
(1

3.
6%

; 0
%

 t
o 

36
.3

%
)

35
/1

02
 (3

4.
3%

; 2
7.

5%
 t

o 
41

.1
%

)
0.

07
3

47
/1

90
 (2

0.
0%

; 1
.2

%
 t

o 
38

.6
%

)

 
   40

–4
4

3/
21

 (1
4.

3%
; 0

%
 t

o 
47

.5
%

)
12

/3
0 

(4
0.

0%
; 3

1.
5%

 t
o 

48
.5

%
)

0.
10

6
15

/5
1 

(2
3.

3%
; 1

.1
%

 t
o 

45
.5

%
)

 
   45

–4
9

–
0/

3 
(0

; –
)

–
–

 
   ≥5

0
0/

1 
(0

; –
)

–
–

–

M
ar

ita
l s

ta
tu

s

 
   N

ev
er

 m
ar

rie
d

57
/3

95
 (1

4.
4%

; 0
%

 t
o 

37
.7

%
)

10
5/

54
7 

(1
9.

2%
; 1

2.
5%

 t
o 

25
.8

%
)

0.
61

4
16

2/
94

2 
(1

6.
1%

; 1
.2

%
 t

o 
30

.9
%

)

 
   C

ur
re

nt
ly

 m
ar

rie
d

36
/3

05
 (1

1.
8%

; 0
%

 t
o 

37
.7

%
)

78
/3

18
 (2

4.
5%

; 1
6.

4%
 t

o 
32

.7
%

)
0.

26
3

11
4/

62
3 

(1
5.

4%
; 0

%
 t

o 
34

.9
%

)

 
   D

iv
or

ce
d

/s
ep

ar
at

ed
/

 
   w

id
ow

ed
4/

31
 (1

2.
9%

; 0
%

 t
o 

44
.8

%
)

50
/1

02
 (4

9.
0%

; 3
5.

2%
 t

o 
62

.9
%

)
0.

04
5

54
/1

33
 (3

2.
9%

; 6
.8

%
 t

o 
59

.0
%

)

 
   M

ar
rie

d
/c

oh
ab

ite
d

 b
ef

or
e 

b
ut

 
cu

rr
en

t 
st

at
us

 u
nr

ec
or

d
ed

11
/7

1 
(1

5.
5%

; 3
.0

%
 t

o 
28

.0
%

)
37

/1
37

 (2
7.

0%
; 2

0.
9%

 t
o 

33
.1

%
)

0.
08

3
48

/2
08

 (2
0.

3%
; 1

3.
0%

 t
o 

27
.7

%
)

H
ig

he
st

 e
d

uc
at

io
na

l l
ev

el

 
   P

rim
ar

y
13

/9
2 

(1
4.

1%
; 1

.1
%

 t
o 

27
.2

%
)

52
/1

71
 (3

0.
4%

; 2
4.

5%
 t

o 
36

.3
%

)
0.

03
4

65
/2

63
 (2

0.
8%

; 1
1.

9%
 t

o 
29

.8
%

)

 
   S

ec
on

d
ar

y 
(a

ny
 g

ra
d

e)
86

/5
93

 (1
4.

5%
; 0

%
 t

o 
38

.5
%

)
20

8/
86

6 
(2

4.
0%

; 2
2.

7%
 t

o 
25

.3
%

)
0.

33
3

29
4/

14
59

 (1
7.

9%
; 3

.2
%

 t
o 

32
.5

%
)

 
   Fi

ni
sh

ed
 s

ec
on

d
ar

y 
sc

ho
ol

13
/1

45
 (9

.0
%

; 0
.0

%
 t

o 
25

.1
%

)
37

/2
08

 (1
7.

8%
; 1

4.
3%

 t
o 

21
.3

%
)

0.
21

4
50

/3
53

 (1
2.

1%
; 2

.3
%

 t
o 

21
.8

%
)

 
   Te

rt
ia

ry
9/

11
4 

(7
.9

%
; 0

%
 t

o 
34

.3
%

)
8/

54
 (1

4.
8%

; 0
%

 t
o 

29
.8

%
)

0.
56

1
17

/1
68

 (8
.9

%
; 0

%
 t

o 
32

.1
%

)

E
m

p
lo

ye
d

 
   Ye

s
28

/2
45

 (1
1.

4%
; 0

.0
%

 t
o 

38
.3

%
)

37
/1

31
 (2

8.
2%

; 2
5.

1%
 t

o 
31

.4
%

)
0.

15
9

65
/3

76
 (1

4.
2%

; 0
.0

%
 t

o 
37

.8
%

)

 
   N

o
80

/5
56

 (1
4.

4%
; 0

.0
%

 t
o 

36
.1

%
)

23
3/

97
3 

(2
3.

9%
; 2

2.
4%

 t
o 

25
.5

%
)

0.
29

0
31

3/
15

29
 (1

8.
2%

; 6
.0

%
 t

o 
30

.4
%

)

W
ea

lth
 q

ui
nt

ile
*

 
   Lo

w
es

t 
q

ui
nt

ile
 

   (p
oo

re
st

)
29

/1
57

 (1
8.

5%
; 1

0.
7%

 t
o 

26
.2

%
)

66
/2

18
 (3

0.
3%

; 2
4.

4%
 t

o 
36

.1
%

)
0.

02
8

95
/3

75
 (2

2.
5%

; 1
8.

2%
 t

o 
26

.8
%

)

 
   S

ec
on

d
 lo

w
es

t 
q

ui
nt

ile
38

/1
57

 (2
4.

2%
; 6

.1
%

 t
o 

42
.3

%
)

55
/2

17
 (2

5.
3%

; 2
3.

2%
 t

o 
27

.5
%

)
0.

87
1

93
/3

74
 (2

4.
6%

; 1
3.

0%
 t

o 
36

.2
%

)

 
   M

id
d

le
 q

ui
nt

ile
20

/1
67

 (1
2.

0%
; 0

.0
%

 t
o 

35
.4

%
)

50
/2

18
 (2

2.
9%

; 1
7.

1%
 t

o 
28

.8
%

)
0.

27
6

70
/3

85
 (1

5.
6%

; 0
.0

%
 t

o 
31

.5
%

)

 
   S

ec
on

d
 h

ig
he

st
 q

ui
nt

ile
12

/1
59

 (7
.5

%
; 0

%
 t

o 
26

.2
%

)
53

/2
19

 (2
4.

2%
; 2

1.
5%

 t
o 

26
.9

%
)

0.
07

0
65

/3
78

 (1
3.

2%
; 0

.0
%

 t
o 

28
.5

%
)

 
   H

ig
he

st
 q

ui
nt

ile
 

   (w
ea

lth
ie

st
)

5/
14

4 
(3

.5
%

; 0
%

 t
o 

14
.8

%
)

44
/2

15
 (2

0.
5%

; 6
.5

%
 t

o 
34

.4
%

)
0.

05
9

49
/3

59
 (1

3.
6%

; 0
%

 t
o 

24
.0

%
)

C
on

tin
ue

d



6 Bunyasi EW, Coetzee DJ. BMJ Open 2017;7:e016232. doi:10.1136/bmjopen-2017-016232

Open Access 

Va
ri

ab
le

W
C

P,
 n

/N
 (%

; 9
5%

 C
I)

FS
P,

 n
/N

 (%
; 9

5%
 C

I)
P

 v
al

ue
W

C
P

 a
nd

 F
S

P,
 n

/N
 (%

; 9
5%

 C
I)

S
et

tin
g

 
   U

rb
an

 fo
rm

al
18

/4
55

 (4
.0

%
; 0

%
 t

o 
9.

6%
)

N
A

 
   N

A
N

A

 
   U

rb
an

 in
fo

rm
al

90
/3

47
 (2

5.
9%

; 2
1.

4%
 t

o 
30

.9
%

)
12

4/
52

0 
(2

3.
8%

; 2
0.

2%
 t

o 
27

.7
%

)
<

0.
00

1
21

4/
86

7 
(2

5.
2%

; 2
3.

3%
 t

o 
27

.1
%

)

 
   R

ur
al

 fo
rm

al
N

A
14

6/
58

4 
(2

5.
0%

; 2
4.

6%
 t

o 
25

.4
%

)
 

   N
A

N
A

*H
ou

se
ho

ld
 w

ea
lth

 q
ui

nt
ile

s 
w

er
e 

ge
ne

ra
te

d
 s

ep
ar

at
el

y 
fo

r 
ea

ch
 p

ro
vi

nc
e 

us
in

g 
d

at
a 

fo
r 

th
e 

sp
ec

ifi
ed

 p
ro

vi
nc

e 
on

ly
, w

ith
ou

t 
w

ei
gh

tin
g.

 T
he

 t
w

o-
sa

m
p

le
 t

es
t 

of
 e

q
ua

lit
y 

of
 p

ro
p

or
tio

ns
 t

es
t 

st
at

is
tic

 fo
r 

su
rv

ey
 d

at
a 

w
as

 u
se

d
 t

o 
ge

ne
ra

te
 P

 v
al

ue
s.

 T
hi

s 
te

st
 s

ta
tis

tic
 in

vo
lv

es
 u

se
 o

f t
he

 ‘l
in

co
m

’ c
om

m
an

d
 in

 S
TA

TA
 a

nd
 t

ak
es

 c
on

si
d

er
at

io
n 

of
 s

tu
d

y 
d

es
ig

n,
 t

ha
t 

is
, t

he
 t

w
o-

st
ag

e 
st

ra
tifi

ed
 c

lu
st

er
 r

an
d

om
 s

am
p

lin
g 

an
d

 d
es

ig
n 

w
ei

gh
ts

, w
he

re
 a

p
p

ro
p

ria
te

, t
o 

ge
ne

ra
te

 p
oi

nt
 e

st
im

at
es

, t
he

ir 
C

Is
 a

nd
 P

 v
al

ue
s.

 T
he

 w
id

er
 C

I f
or

 W
C

P
 t

ha
n 

FS
P

 is
 d

ue
 t

o 
cl

us
te

rin
g,

 a
s 

d
es

cr
ib

ed
 in

 t
ex

t.
 F

ur
th

er
m

or
e,

 p
le

as
e 

no
te

 t
ha

t 
W

C
P

 h
ad

 la
rg

er
 p

ro
b

ab
ili

ty
 w

ei
gh

ts
, u

se
d

 in
 w

ei
gh

tin
g 

of
 t

he
 s

ur
ve

y-
d

er
iv

ed
 d

at
a 

th
an

 F
S

P,
 a

s 
d

es
cr

ib
ed

 in
 t

ex
t.

–,
 in

su
ffi

ci
en

t 
d

at
a 

fo
r 

ge
ne

ra
tio

n 
of

 e
st

im
at

es
; d

iff
er

en
ce

s 
in

 t
ot

al
s 

is
 d

ue
 t

o 
m

is
si

ng
 d

at
a;

 %
, p

re
va

le
nc

e 
of

 H
IV

 a
d

ju
st

ed
 fo

r 
d

es
ig

n 
ef

fe
ct

; F
S

P,
 F

re
e 

S
ta

te
 P

ro
vi

nc
e;

 N
A

, n
ot

 a
p

p
lic

ab
le

; W
C

P,
 

W
es

te
rn

 C
ap

e 
P

ro
vi

nc
e.

Ta
b

le
 2

 
C

on
tin

ue
d

 

the relationship between prevalent HIV infection and 
years of formal education differed markedly by province. 
However, a systematic review on the association between 
SES and HIV among women in SSA evaluated 36 studies 
and found no association in 15 studies, a direct associ-
ation in 12 studies, an inverse association in 8 studies 
and a mixed association in 1 study.3 Notably, most studies 
showing insignificant, no association or positive associa-
tion between educational attainment and prevalent HIV 
infection were predominantly conducted prior to 1996 
when the HIV epidemic had not matured in most settings 
in Africa.13

Similar to our finding in WCP whereby women in 
the second lowest household wealth quintile had the 
highest risk of prevalent HIV infection, Bärnighausen 
et al demonstrated that household members in the 
middle 40% of relative wealth had 72% higher hazard 
of HIV acquisition than the poorest 40% of households 
(P=0.012).2 Using data from a 2008 SA National Survey,  
Wabiri et al39 demonstrated a negative association between 
prevalent HIV infection and wealth, similar to our general 
finding in both provinces. Wabiri et al showed that HIV 
prevalence is highest in individuals in the poorest tertile 
of socioeconomic index (20.8%) when compared with 
the middle (15.9%) and upper tertile (4.6%) (P<0.001). 
More recently in 2017,22 Steinert et al showed that worse 
relative household poverty is associated with a higher like-
lihood of HIV among socioeconomically deprived indi-
viduals in the KwaZulu Natal Province of SA. Speculative 
reasons for the increased risk of HIV among women in 
lower quintiles, obtained from studies similar to ours, is 
that these women are more likely to have earlier sexual 
debut, earlier marriage and risky sexual behaviours 
including transactional sex and reduced ability to nego-
tiate safe sex due to economic dependence,36–38 factors 
which increases risk of HIV transmission.

Our lack of clear or significant association between 
employment status and prevalent HIV infection is largely 
explained by our limited power to answer this research 
question given less than 20% of our study participants 
were employed. Furthermore, our binary classification 
was too general to better distinguish or discriminate 
forms of employment associated with elevated risk of HIV 
transmission such as commercial sex work. We had limited 
data on type of employment and no data on circulatory 
migration, both of which are key determinants of HIV 
among women in SA. High and rising unemployment 
and social inequalities in SA leave some groups, especially 
poor women living around mines, extremely vulnerable 
to risky sexual practices such as transactional sex.40

One of the strengths of our study is that the 
sampling methodology and questionnaire instrument 
is similar to that widely used in DHS which enable 
cheap conduct of a similar study using secondary 
data and easy comparison of our findings with those 
widely available in literature that use a similar meth-
odology on a comparable population. Our study uses 
three measures of SES which is advantageous because 
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Table 3 Relationship between HIV and socioeconomic status from multivariate analysis

Variable Western Cape Province, aOR (95% CI) Free State Province,aOR (95% CI)

Age 1.03 (0.91 to 1.17) 1.07 (1.02 to 1.12)

Setting

  Urban informal 1.0 1.0

  Urban formal 0.12 (0.01 to 1.28) NA

  Rural formal NA 1.03 (0.93 to 1.14)

Marital status

  Never married 1.0 1.0

  Currently married 0.77 (0.33 to 1.80) 0.98 (0.20 to 4.90)

  Divorced 0.76 (0.00 to 719.64) 0.44 (0.14 to 1.40)

  Separated 0.51 (0.01 to 23.71) 2.48 (0.21 to 29.71)

  Widowed 1.57 (0.03 to 90.49) 4.22 (0.51 to 34.81)

Years of formal education 0.90 (0.85 to 0.96) 0.99 (0.89 to 1.11)

Employment (employed vs unemployed) 1.54 (0.84 to 2.84) 0.96 (0.71 to 1.30)

Wealth quintile*

  Lowest quintile (poorest) 1.0 1.0

  Second lowest quintile 1.39 (0.29 to 6.56) 0.88 (0.67 to 1.16)

  Middle quintile 0.90 (0.08 to 10.57) 0.91 (0.72 to 1.16)

  Second highest quintile 0.77 (0.02 to 29.80) 0.93 (0.41 to 2.08)

  Highest quintile (wealthiest) 0.62 (0.00 to 250.83) 0.76 (0.16 to 3.71)

*Household wealth quintiles were generated separately for each province using data for the specified province only. Separate regression 
models were run for each province using household wealth quintiles generated separately for each province. Point estimates and their CIs 
were adjusted for the two-stage stratified cluster random sampling and design weights.
aOR, adjusted OR; NA, not applicable.

different measures of SES perform differently in rela-
tion to health outcomes in settings with widespread 
poverty and wide income inequality like SA which has 
one of the highest Gini coefficient in the world.3

Our study had various limitations. Observational 
studies are susceptible to confounding and all 
known and unknown confounding may not be fully 
adjusted for during analysis,17 particularly when 
dealing with latent variables such as proxy variables 
for SES and secondary data that have limited vari-
ables collected for a different set of research ques-
tions. For example, we did not have data on race 
and HIV status of partners of study participants. We 
appreciate that race is an important proxy variable 
for SES in epidemiological research in this setting. 
The study setting and population for the primary 
study were generally of lower SES. Given our analysis 
uses multiple measures of SES, we believe that most 
of the differences that would otherwise be observ-
able by race, which usually proxy SES, are captured 
through the measures of SES that we present. The 
demographic profile at the time of conduct of the 
study showed that 99% and 80% of women in the FSP 
and WCP, respectively, were black African. The rest 
were mostly of mixed race origin. Thus, we doubt 
given this profile and our explanatory variables that 
race will explain any significant residual variability 

in prevalence of HIV infection attributable to race 
but not explainable by the measures of SES that we 
used. Household wealth indices based on house-
hold assets may not reflect women’s true financial 
status or access to funds in households in settings 
like ours that have widespread gender inequality. 
Thus, better measurement approaches are required 
that reflect the economic standing of women espe-
cially in settings with widespread gender inequality41 
and gender-based violence. Finally, cross-sectional 
studies do not establish temporal or causal relation-
ships but only depict associations.2 17

Regarding generalisability, our differing relation-
ship between SES and prevalent HIV infection in two 
different, although contiguous, provinces in the same 
country by measure of SES, coupled with the mixed 
association between SES and prevalent HIV infec-
tion observed in systematic reviews across and within 
settings in SSA supports our contention that this rela-
tionship not only differs across countries but also 
within and between regions within countries in other 
SSA settings with similar HIV burden, maturity of the 
HIV epidemic and sociodemographic characteristics. 
This observation emphasises the need for research 
in different settings to determine or track the asso-
ciation between SES and prevalent HIV infection in 
those settings.
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In summary, the association between prevalent HIV 
infection and SES differed by province and by measure 
of SES. In general, we report a negative association 
between relative wealth and prevalent HIV infection 
in women of reproductive age in both the FSP and the 
WCP, but a negative strong and significant association 
between prevalent HIV infection and number of years of 
formal education in the WCP but not in the FSP. There 
was no significant association between employment 
status and prevalent HIV infection. Our findings under-
score the disproportionately higher burden of preva-
lent HIV infection, which was differential by province 
and measure of SES, among poorer and lowly or least 
educated SA women in these provinces. Our findings 
suggest the need for re-evaluation of whether current 
HIV prevention efforts meet needs of the least educated 
and the poorest women in each of these SA provinces, 
and may be a pointer to the need for additional and or 
tailored strategies in these women by the national HIV/
AIDS control programme.
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