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Keep them in school: the importance of education as a protective factor
against HIV infection among young South African women

Abstract
Objective To identify risk factors for HIV infection among young women aged 15-24 years reporting one
lifetime partner in South Africa. Design In 2003, we conducted a nationally representative household survey
of sexual behaviour and HIV testing among 11 904 young people aged 15-24 years in South Africa. This
analysis focuses on the subset of sexually experienced young women with only one reported lifetime sex
partner (n = 1708). Methods Using the proximate determinants framework and the published literature we
identified factors associated with HIV in young women. The associations between these factors and HIV
infection were explored in multivariable logistic regression models. Results Of the young women, 15%
reporting one lifetime partner were HIV positive. In multivariable analyses, young women who had not
completed high school were more likely to be infected with HIV compared with those that had completed
high school (AOR 3.75; 95% CI 1.34-10.46). Conclusions Young South African women in this population
were at high risk of HIV infection despite reporting only having one lifetime partner. Few individual level
factors were associated with HIV infection, emphasizing the importance of developing HIV prevention
interventions that address structural and partner level risk factors.

Keywords
south, young, among, infection, hiv, against, women, factor, african, protective, education, importance,
school:, them, keep

Disciplines
Education | Social and Behavioral Sciences

Publication Details
Pettifor, A. E., Levandowski, B. A., MacPhail, C., Padian, N. S., Cohen, M. S. & Rees, H. V. (2008). Keep them
in school: the importance of education as a protective factor against HIV infection among young South
African women. International Journal of Epidemiology, 37 (6), 1266-1273.

Authors
Audrey Pettifor, Brooke Levandowski, Catherine L. Mac Phail, Nancy S. Padian, Myron Cohen, and Helen
Rees

This journal article is available at Research Online: http://ro.uow.edu.au/sspapers/2993

http://ro.uow.edu.au/sspapers/2993


Keep them in school: the importance of
education as a protective factor against HIV
infection among young South African women
Audrey E Pettifor,1* Brooke A Levandowski,1 Catherine MacPhail,2 Nancy S Padian,3

Myron S Cohen4 and Helen V Rees2

Accepted 2 June 2008

Objective To identify risk factors for HIV infection among young women aged
15–24 years reporting one lifetime partner in South Africa.

Design In 2003, we conducted a nationally representative household survey
of sexual behaviour and HIV testing among 11 904 young people
aged 15–24 years in South Africa. This analysis focuses on the
subset of sexually experienced young women with only one
reported lifetime sex partner (n¼ 1708).

Methods Using the proximate determinants framework and the published
literature we identified factors associated with HIV in young
women. The associations between these factors and HIV infection
were explored in multivariable logistic regression models.

Results Of the young women, 15% reporting one lifetime partner were HIV
positive. In multivariable analyses, young women who had not
completed high school were more likely to be infected with HIV
compared with those that had completed high school (AOR 3.75;
95% CI 1.34–10.46).

Conclusions Young South African women in this population were at high risk of
HIV infection despite reporting only having one lifetime partner.
Few individual level factors were associated with HIV infection,
emphasizing the importance of developing HIV prevention inter-
ventions that address structural and partner level risk factors.

Keywords HIV, South Africa, women, education, prevention

Background
Throughout sub-Saharan Africa, young women are at
very high risk of HIV acquisition; in many African
countries 430% of young women are infected with
HIV.1,2 In 2003, we conducted a nationally represen-
tative household survey of close to 12 000 young
people aged 15–24 years in South Africa. HIV
prevalence increased from 4% among 15-year-old
women to 430% by the age of 21 years.1 These high
levels of infection were observed in the absence of
high-risk sexual behaviours. Not unlike risk behav-
iours observed among adolescent women in the
United States, the mean age of coital debut was
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17 years, 45% of women reported having one lifetime
partner and 48% reported condom use at last sex.3

Similarly, in Kisumu, Kenya, Glynn et al.4 observed an
HIV prevalence of 30% among young women report-
ing one lifetime partner and only 1–5 lifetime sexual
contacts.

Why these young women are at such an increased
risk of HIV acquisition is not entirely clear. There are
multiple factors that could increase young women’s
risk of infection including biological, behavioural,
contextual and structural factors. Young women are
biologically more susceptible to HIV acquisition than
their male counterparts due to a larger mucosal
surface area,5 cervical ectopy6 and a larger volume
of inoculum.5 In addition, it is possible that hormonal
or immunological changes associated with pregnancy
or use of hormonal contraceptive methods could also
increase women’s risk of HIV acquisition.7,8

Structural/contextual and behavioural factors that
could increase young women’s risk of HIV infection
include poverty and limited educational opportunities
that may result in young women choosing older male
partners.9 Finally, greater gender-power inequities
may lead to reduced condom use, unwanted sexual
experiences10,11 and transactional sex.12

Objective
In an attempt to better understand those factors that
may increase young South African women’s risk of
HIV infection, we intentionally focused on risk factors
among young women reporting one lifetime sexual
partner.

Methods
Design
In 2003, we conducted a nationally representative,
household survey of young people aged 15–24 years in
South Africa. Details of the study methodology,
including information on the sampling and survey
design, are described elsewhere.1 Briefly, the survey’s
sample was identified using a three stage, dispropor-
tionate, stratified design. The first stage of selection
was the 2001 census enumeration areas (EAs), the
second stage involved selecting segments within EAs
and the final stage involved randomly selecting one
young person per household using the Kish grid
method. All selected young people were asked to take
part in a comprehensive questionnaire on sexual
behaviour and attitudes. In addition, young people
were asked to provide an anonymous oral fluid
sample that was tested for HIV infection. In total,
11 904 interviews were completed so that 77.2% of
enumerated and eligible youth completed an inter-
view. The analyses reported here focus on a subset of
sexually experienced young women with only one
reported lifetime sex partner (n¼ 1708). Restricting
the sample to those with one partner allowed us to

examine risk factors among a seemingly low-risk
sample. In addition, these young women had com-
plete information on the characteristics of their first
and only sex partner.

Informed consent was obtained from all young
people and parental consent was also obtained for
those 15–17 years of age. The study was approved by
the Human Research Ethics Committee, University of
the Witwatersrand, South Africa.

Conceptual model
We used the proximate determinants conceptual
model to help frame our analyses13,14 and to disen-
tangle the multiple risk factors that function at
various levels (i.e. biological, behavioural, contex-
tual/structural), and which place young women at
risk of HIV infection. An important feature of this
model is that it accounts not only for the biological
drivers of HIV infection (exposure of an uninfected
individual to an HIV-infected partner, the efficiency of
transmission per sexual contact and the duration of
infection) but it also considers underlying determi-
nants such as the context in which sexual behaviours
take place as well as proximate determinants such as
condom use and coital frequency, which directly
impact the biological drivers of infection. In addition
to this model, we also considered the background
prevalence of HIV infection within a community as
high-risk sexual behaviours in the absence of disease
will not increase the risk of HIV acquisition.13

We identified the following factors from the
literature that have been cited as increasing young
women’s risk of infection and that we measured in
the survey: socio-demographic factors (age, education,
location of residence),1,15 condom use,1,16 coital
frequency,9 age difference between partners,1,9,17

sexually transmitted infections,18 pregnancy,7 forced
sex,10,11 early sexual debut,17,19 transactional sex12,20

and prevalence of HIV in male partners.13 We then
classified these factors as either underlying determi-
nants or proximate determinants of HIV risk. For
underlying determinants, we classified the following
as contextual variables: education, place of residence
and the woman’s age. Within the proximate determi-
nants category, we distinguished risk factors as those
that increase the risk of exposure to HIV (e.g. age of
sexual debut, age difference with the sex partner,
coital frequency within a relationship and transac-
tional sex) and those that increase the efficiency of
HIV infection once exposed (e.g. condom use, STIs,
pregnancy and forced sex) (Figure 1). We did not
measure factors that influence the duration of
infectivity (i.e. access to care, use of ARVs), nor did
we have information on HIV incidence in the
population or mortality. We estimated the prevalence
of HIV in the partners of the young women by using
the prevalence of HIV in South African men who were
the same age as the women’s partner.
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Measures

Main outcome measure
Infection with HIV was the main outcome for the
study and for this analysis. Oral fluid samples were
collected using the Orasure� HIV-1 Oral Specimen
Collection Device (Orasure Technologies Inc.,
Bethlehem, PA) and tested for HIV-1/2 antibodies
using the Vironostika Uni-Form II HIV-1/2 plus O
MicroElisa System (Biomerieux, Durham, NC).

Risk factors
The following variables were assessed as risk factors
for HIV infection: underlying determinants: education
level (completed high school or not), location of
residence (rural, urban), current age (15–19, 20–24
years); and proximate determinants: frequency of
condom use (always, less than always), age difference
with first sexual partner (0–4, 5þ years), self-reported
unusual vaginal discharge in past 12 months (yes,
no), ever pregnant (yes, no), ever experienced forced
sex (yes, no), age of coital debut (414, 15þ years),
age of male partner (13–17, 18þ years) and ever
engaged in transactional sex (yes, no). Categorical
variable cut points were created based on the
distribution of the data and convention in the
literature. Partnership duration was calculated by
asking participants the month and year that they
first and last had sex with their first partner (if the
relationship was ongoing at the time of the survey
then the date the questionnaire was administered was
substituted for the last time that they had sex).
Duration of the relationship was categorized into
1, 2–6, 7–12 months and 41 year. The frequency
of sexual intercourse was assessed by asking partici-
pants who reported having had sex in the past 12
months to report the number of times they had sex

with their partner in the past month; it was cate-
gorized as 0, 1, 2–4 and 5 or more contacts. HIV
prevalence estimates for men aged 15–24 years were
derived from this survey and for men over the age of
24 years from another nationally representative
household survey21 and were estimated based on
the prevalence in men the same age as the woman’s
partner. We categorized prevalence into three levels,
<4.8%, 4.8–13.7%, 13.8–23.3%.

Statistical analysis
We reported data using unweighted counts and
weighted percentages, except where indicated.
Bivariate analyses were conducted to examine
the association between HIV prevalence and socio-
demographic and HIV risk factors. Multivariable
logistic regression analyses were conducted using a
full model with all potential covariates. Factors were
kept in the model based on a priori hypotheses and
statistical significance. Analyses were conducted using
the svy and subpop commands in STATA version 9.2.

Results
HIV prevalence among young women reporting
one lifetime sexual partner was 15.0% (95% CI
8.6–21.5%). The majority of women reported not
completing high school (77.5%) (Table 1). The
median age of coital debut was 17 years and just
under one quarter (22.4%) reported that their partner
was 5 or more years older (Table 1). Only 3.9% of
women reported being married. Under one-third
(28.6%) reported always using a condom with their
partner (Table 1). The median length of relationship
was 23.3 months and the median number of acts of
vaginal sexual intercourse in the past month was only
1; 44.7% reported not having had sex with their
partner in the past month (Table 1).

Bivariate analyses were conducted to examine the
association between these key behavioural character-
istics and HIV infection. Only educational level and
age were significantly associated with HIV infection
(Table 2).

In a multivariable analysis controlling for women’s
age, age difference between partners, self-reported
vaginal discharge, ever being pregnant, age of coital
debut and estimated HIV prevalence of their partner,
young women who had not completed high school
had a 3.75 (95% CI 1.34–10.46) greater odds of being
HIV infected compared with those young women who
had completed high school (Table 2). Young women
aged 20–24 years were also more likely to be infected
with HIV compared with younger females aged 15–19
years (OR 4.16 95% CI 1.52–11.41). Although not
statistically significant, young women who reported
inconsistent condom use, unusual vaginal discharge
in the past 12 months, early age of first sex and who

Proximate
determinants

Outcome

Context

High school
completion
Residence

Women’s age

Intervention
programs

Exposure to risk:
Coital frequency

Age of coital debut
Age difference between

partners
Transactional sex

Underlying
determinants

Transmission efficiency:
Condom use
Other STIs
Pregnancy
Forced sex

Duration of infectivity

HIV
incidence

Mortality

HIV prevalence
Prevalence of
male partner

Figure 1 Determining risk factors for HIV acquisition
among South African young women, using the proximate-
determinants framework. Biological determinants are indi-
cated in bold type within the proximate determinate boxes.
Risk factors in bold italics are significant predictors in the
logistic regression models. The greyed boxes indicate
concepts not included in the analysis presented
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had a partner with a higher estimated HIV prevalence
were more likely to be infected with HIV.

Discussion
In this study of young South African women reporting
only one lifetime sexual partner, 15% were HIV positive
and only two factors were significantly associated with
prevalent HIV infection in multivariable analyses.
Young women who had not completed high school
were more likely to be infected with HIV compared with
those that had completed high school. In addition,
women who were 20- to 24-years-old were more likely
to be infected compared with those ages 15–19 years.
Although not statistically significant, women who
reported having had an unusual vaginal discharge in
the past month, early age of first sex, who did not
always use condoms with their main partners and
women whose partners had a higher estimated
prevalence of HIV were also more likely to be infected.

Education can significantly reduce young women’s
vulnerability to HIV infection. Compared with less
educated peers, better educated women are more
likely to delay marriage and childbearing, have fewer
children, earn better incomes and have greater
decision maker power within relationships.22 In 17
countries in Africa and 4 in Latin America, better-
educated girls were found to delay age of first sex and
were more likely to use condoms.23 In Zambia, young
women with more education were less likely to be
HIV infected than those with less education and
declines in infection rates from 1995 to 2003 were
greatest in young women with the most education.24

In Uganda, HIV infection rates declined the most in
young women with a secondary school education.23

Nevertheless, girls face numerous barriers to educa-
tion. Direct and indirect costs associated with

Table 1 Unweighted counts, weighted proportions and
weighted HIV prevalence of 1708 sexually experienced
women ages 15–24 reporting one lifetime sex partner by key
behavioural and demographic characteristics, South Africa,
2003

Characteristic n (%)

HIV
prevalence
(%)

Median
(range)

Underlying determinants

Education levela –

Not completed high
school

1338 (77.5) 16.9**

Completed high school 369 (22.5) 8.6

Residence –

Rural 913 (53.9) 16.5

Urban 795 (46.1) 13.4

Current age 19 (15–24)

15–19 years 930 (45.8) 7.5**

20–24 years 778 (54.2) 21.4

Proximate determinants

Condom useb –

Always 485 (28.6) 7.2

Sometimes/never/do
not know

1212 (71.4) 18.2

Length of first sexual
partnershipc

23.3 (1–123)

1 month 202 (14.7) 5.8

2–6 months 305 (13.2) 10.7

7–12 months 245 (15.5) 7.6

13 months or more 904 (56.6) 20.0

Number of sexual
contacts in past monthd

1 (0–90)

0 contacts 514 (44.7) 11.0

1 contact 249 (14.4) 10.4

2–4 contacts 423 (29.2) 12.8

5 or more contacts 141 (11.6) 5.5

Frequency of sexual
contacts per relationshipe

14.5 (0–2914)

0–5 contacts 314 (28.4) 5.4

6–50 contacts 595 (43.0) 11.9

51 or more contacts 380 (28.7) 12.2

Average age difference
with first sexual partnerf

3 (�3 to 32)

0–4 years 1271 (77.6) 15.0

5 or more years 410 (22.4) 15.7

Self–reported vaginal
dischargea

–

No 1478 (86.7) 14.2

Yes 224 (13.1) 20.4

Ever pregnant a –

No 956 (57.9) 15.3

Yes 745 (42.1) 14.7

(continued)

Table 1 Continued

Characteristic n(%)
HIV
prevalence (%)

Median
(range)

Forced sex –

No 1622 (95.4) 15.1

Yes 86 (4.6) 13.0

Coital debuta 17 (5–24)

414 years 107 (5.1) 10.8

414 years 1599 (94.9) 15.3

Transactional sex –

No 1689 (98.6) 14.9

Yes 19 (1.4) 21.7

aMissing data for 410 observations.
bMissing data for 11 observations.
cMissing data for 52 observations.
dMissing data for 381 observations.
eMissing data for 419 observations.
fMissing data for 27 observations.
**Significantly different at an alpha level of 0.05.
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education often prevent young women from attending
school.22 In a country such as South Africa where
many people live on <1$ a day, the costs of school
fees, school uniforms, transportation and books make
school attendance an economic impossibility. The
primary reason for not completing high school in
South Africa is lack of affordability followed second
by pregnancy for young women.25 Even in the

absence of economic barriers to school attendance,
young people, especially young women, are often
taken out of school to financially contribute to the
household or to take care of sick family members or
younger siblings.

Reducing economic barriers to education has been
found to increase school attendance and may reduce
HIV risk. Children in South African households

Table 2 Unadjusted and adjusted ORs for factors associated with HIV infection among women aged 15–24 with
one lifetime sex partner, South Africa, 2003

Covariates Unadjusted OR (95% CI) Adjusted OR (95% CI)

Underlying determinants

Education

Completed high school 1.0 1.0

Did not complete high school 2.15 (1.09–4.26) 3.75 (1.34–10.46)

Woman’s age

15–19 1.0 1.0

20–24 3.37 (1.10–10.26) 4.16 (1.52–11.41)

Proximate determinants

Condom use

Always 1.0 1.0

Less than always 2.88 (0.94–8.83) 2.55 (0.89–7.34)

Difference in age between women and partner

0–4 years 1.0 1.0

55 years 1.05 (0.50–2.24) 0.86 (0.46–1.60)

Self-reported vaginal discharge in past 12 months

No 1.0 1.0

Yes 1.54 (0.64–3.73) 1.64 (0.78–3.44)

Transactional sex

No 1.0 –

Yes 1.57 (0.19–12.79) –

Ever pregnant

No 1.0 1.0

Yes 0.95 (0.36–2.50) 0.48 (0.16–1.51)

Ever experienced forced sex

No 1.0 –

Yes 0.84 (0.37–1.92) –

Age of coital debut

15þ years 1.0 1.0

414 years 0.67 (0.19–2.37) 1.44 (0.64–3.24)

Age of male partner

13–17 years 1.0 1.0

18þ years 2.47 (0.53–11.56) –

Estimated mean HIV prevalence of male partner (%)

2.1–4.7 1.0 1.0

4.8–13.7 1.73 (0.41–7.36) 1.52 (0.58–3.97)

13.8–23.3 1.15 (0.57–2.32) 1.67 (0.89–3.14)
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that receive government social welfare grants are
more likely to attend school.26 Cash transfers to
families that are conditional upon engaging in
behaviours deemed socially beneficial have been
used in other parts of the world to encourage children
to stay in school. In Mexico, the Progresa program,
which provides conditional cash transfers to poor
families to send their children to school, has found
that the programme increases school enrolment,
particularly for girls.27 Reducing the costs associated
with school attendance also may reduce risky sexual
behaviour. A study in Kenya found that reducing
economic barriers to school attendance by paying
for girl’s school uniforms reduced pregnancy levels
and school drop-out rates in those girls.28

Programmes that aim to keep girls in school should
be further explored as potential HIV prevention
interventions.

As with other studies from sub-Saharan Africa that
have aimed to identify behavioural factors associated
with HIV infection, we found very few individual level
factors that were associated with HIV infection.
Access to education is a structural level factor that
is not easily modified by the individual, as lack of
schools, financial resources and cultural norms often
prevent young women from attending school. Other
factors identified as increasing the risk of HIV
infection, other than the age of the woman, were
not individual level factors but rather factors that
operate at the level of the woman’s partner.
Inconsistent condom use and the estimated HIV
prevalence of the woman’s partner (which increased
with the age of her partner) increased the odds that a
young woman would be HIV infected, although the
associations were not statistically significant. The
smaller sample size and analysis for this subgroup
within the complex survey framework may have
contributed to the imprecision of these estimates.
Nevertheless, these factors emphasize the importance
of male partners in increasing a woman’s risk of
infection.

Women aged 20–24 years were significantly more
likely to be infected with HIV compared with women
aged 15–19 years. Given that women in both age-
groups reported having only one lifetime partner,
older women might be at increased risk because they
reported having sex more frequently than younger
women (mean of 2.4 times/month vs 1.6 times/
month, respectively) and were in relationship of
longer duration than younger women (77% had
been in a relationship for 412 months compared
with 34% of 15–19-year-old women). Although the
age difference between younger and older women and
their male partners were similar (the majority had
partner 0–4 years older) (data not shown), women
who are aged 20–24 years would be more likely to
have male partners in an age-group with a higher
prevalence of infection. Finally, it is also possible that
older women were less truthful about their partner

numbers and actually had more lifetime partners and
thus were at greater risk.

Although women in this sample reported having
only one lifetime partner, 15% were HIV positive.
High HIV prevalence levels have also been observed in
young women in other sub-Saharan African countries
who report one lifetime partner and few acts of sexual
intercourse.4 Overall these women report relatively
‘low-risk’ behaviours with regard to factors normally
considered ‘high-risk’ for acquiring HIV (e.g. multiple
partners, transactional sex, etc.). Only 1% of women
in this sample reported having ever engaged in
transactional sex and 5% reported early coital debut.
Relationship length among women in this sample was
on average, close to 2 years, although only 4% of
women reported being married (legal or traditional).
These young women do not report frequent sex with
their partners; almost 45% reported not having sex
with their partner in the past month. This raises
questions about the nature of these relationships and
could indicate that if these young women are in long-
term, non-cohabiting relationships where they infre-
quently have sex with their male partners, their
partners may be engaging in concurrent relationships
with other women. Concurrency has been found to
increase the potential for disease transmission within
populations.29 In addition, concurrent relationships
also pose risk to the individual; if a male partner
acquires HIV from a new partnership, he is signifi-
cantly more likely to transmit the virus to his main
partner during the acute phase of HIV infection than
during the latent phase of infection.30

Despite the low risk behavioural profile reported by
the women in this sample, a significant proportion
acquired HIV in the short span of time that they have
been sexually active. We recently reported that the
per-partnership probability that a young South
African woman would acquire HIV infection if her
partner was HIV infected was between 70% and
100%.31 Previous studies from developed countries
have found this to be on the average of 30–50%.32 It
seems likely that biological factors that increase the
efficiency of transmission and acquisition are impor-
tant within this context. Better understanding the
factors that so significantly increase young women’s
risk of HIV acquisition in sub-Saharan Africa is a
critical step in preventing new infections from
occurring.

There are several limitations to this analysis. Perhaps
most importantly social desirability bias could have
resulted in under-reporting of some sexual behaviours
(i.e. number of sexual partners) and over-reporting of
others (i.e. condom use). Collecting accurate informa-
tion on self-reported behaviours currently plagues all
HIV prevention research.33–35 From our previous
research on this sample, there is likely under-reporting
of sexual partners by young women.31 Nevertheless,
the level of under-reporting at a population level is
relatively small. Other studies on sexual behaviour have
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also reported similar under- and over-reporting.34,35

Methods to improve self-reported behaviours such as
Audio Computer Assisted Self Interview (ACASI) or use
of biomarkers such as prostate-specific antigen (PSA)
may help collect more valid data.36,37 In addition, as
these data are cross-sectional, we cannot draw conclu-
sions as to the temporal association between exposures
and the outcome of HIV infection. For example, it is
possible that young women first acquired HIV infection
and then dropped out of school due to illness as
opposed to the other way around. This is unlikely,
however, as few of the HIV infected individuals in the
study knew their status and given their young age, it is
probable that they were not infected long enough to be
suffering from signs and symptoms related to late stage
disease.

Conclusion
Young South African women in this population were
at high risk of HIV infection despite reporting having
only one lifetime partner. Factors found to increase
the risk of HIV infection included not completing high
school, older age, higher HIV prevalence in the male
partner and inconsistent condom use. Few individual
level factors were associated with HIV infection
emphasizing the importance of developing HIV pre-
vention interventions that address structural and
partner level risk factors such as keeping girls in
school and interventions targeted at changing beha-
viours in men in the age-group with the highest
prevalence of infection.
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