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In sub-Saharan Africa, women of childbearing
age comprise 61% of people living with HIV,
accounting for over 12 million women.1 In
many regions, HIV incidence is increasing most
dramatically among young women aged 18 to 30
years,1,2 which coincides with their peak reproductive years.3 Globally, a plethora of evidence
indicates that many women living with HIV
continue to desire children,4–8 become pregnant,5,6,9 and give birth5,6,10 after knowing their
HIV-positive status.
Childbearing decision making can be complex regardless of HIV seropositivity11; among
HIV-infected women, however, reproduction introduces additional personal, public health, and
clinical care issues.12 The vast majority of conceptions occur without the use of reproductive
technologies such as sperm washing and artificial
insemination.13 Thus, the unprotected sexual
activity required for conception carries a risk of
HIV transmission to uninfected sexual partners.14
Reproduction among HIV-positive women also
carries a risk of vertical transmission during
pregnancy and labor and through breastfeeding.15,16 Moreover, HIV-positive women have
a lower life expectancy than HIV-negative
women,17 increasing the risk of maternal orphanhood.18 In light of these concerns, early
reproductive guidelines for people living with
HIV were dissuasive,19 and HIV-positive women
who express a desire to have children continue
to encounter the disapproval of the community
and of health care workers.4,20
Nonetheless, although the potential health
risks may have dampened the fertility intentions of some HIV-positive women, stigma
associated with childlessness in many societies21 and the strong personal desires for biological parenthood4 remain potent drivers of
childbearing intentions, despite an HIV-positive
status. Indeed, in some cultural contexts,
remaining childless can be a violation of

Objectives. We investigated whether the intention to have children varied
according to HIV status and use of highly active antiretroviral therapy (HAART)
among women in Soweto, South Africa.
Methods. We used survey data from 674 women aged 18 to 44 years recruited
from the Perinatal HIV Research Unit in Soweto (May through December 2007);
217 were HIV-positive HAART users (median duration of use = 31 months;
interquartile range = 28, 33), 215 were HIV-positive and HAART–naive, and 242
were HIV negative. Logistic regression models examined associations between
HIV status, HAART use, and intention to have children.
Results. Overall, 44% of women reported intent to have children, with
significant variation by HIV status: 31% of HAART users, 29% of HAART-naive
women, and 68% of HIV-negative women (P < .001). In adjusted models, HIVpositive women were nearly 60% less likely to report childbearing intentions
compared with HIV-negative women (for HAART users, adjusted odds ratio
[AOR] = 0.40; 95% confidence interval [CI] = 0.23, 0.69; for HAART-naive women,
AOR = 0.35; 95% CI = 0.21, 0.60), with minimal differences according to use or
duration of HAART.
Conclusions. Integrated HIV, HAART, and reproductive health services must
be provided to support the rights of all women to safely achieve their fertility goals. (Am J Public Health. 2011;101:350–358. doi:10.2105/AJPH.2009.
177469)
societal norms more stigmatizing than the HIV
infection itself.4,22
Expanding access to highly active antiretroviral therapy (HAART) is changing the landscape of childbearing decision making for
people living with HIV.23 HAART increases life
expectancy,24–26 decreases morbidity,25,27 and
dramatically reduces the risks of vertical28 and
horizontal29,30 transmission. In this era of
expanding access to HAART, the significant
reduction in health risks and barriers to reproduction among people living with HIV has coincided with increased calls for a rights- and
evidenced-based approach to reproduction.31,32
Since childbearing intentions are among the
strongest predictors of eventual childbearing,33
creating effective and responsive sexual and reproductive health services for HIV-positive
women in the context of expanding access to
HAART requires a clear understanding of expressed childbearing intentions.
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Existing evidence concerning the influence
of expanding access to HAART on childbearing
intentions is largely incomplete. Although recent regional studies have shown that HAART
use is associated with higher childbearing intentions, these studies neglected to consider the
duration of HAART use6,7 and tended only
to compare the childbearing intentions of
HIV-positive women without conducting a comparison with HIV-negative women from the
same community.6–8 Moreover, the lack of an
HIV-negative control group precludes the opportunity to assess whether HAART users begin
to resemble HIV-negative women in their childbearing intentions, particularly as HIV is increasingly recognized as a manageable chronic
disease.
Given the high HIV prevalence among
women of reproductive age in Soweto, South
Africa,1 we aimed to assess the prevalence
of childbearing intentions and to determine
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whether they varied according to HIV status
and HAART use among women. We hypothesized that HIV-positive women would have
lower childbearing intentions than would
HIV-negative women. In addition, we hypothesized that HIV-positive women receiving
HAART would have higher childbearing intentions than would HIV-positive HAARTnaive women, with increasing duration of
HAART treatment associated with incrementally higher childbearing intentions. Overall,
we hypothesized that HAART use would
narrow the measurable differences in childbearing intentions between HIV-positive and
HIV-negative women.23

METHODS
Our analysis was based on cross-sectional
survey data of HIV-positive women (receiving
HAART and HAART-naive) and HIV-negative
women seeking services at the Perinatal HIV
Research Unit (PHRU) in Soweto, South Africa.
A medical chart review was also conducted to
confirm HIV serology and history of HAART
use among HIV-positive women.

Study Setting
The PHRU, one of Africa’s largest HIV
research and clinical service centers, is housed
within the Chris Hani Baragwanath Hospital in
Soweto, an urban South African township
located 15 km (9.4 miles) outside of Johannesburg. The PHRU clinic sees over 5000 patient
visits monthly and provides free antiretroviral
therapy and clinical care to medically eligible
HIV-positive individuals and ongoing wellness
care for those not medically eligible for antiretroviral treatment. The PHRU also operates
a prevention studies area that includes a voluntary counseling and testing center.
Eligibility criteria. To be eligible to participate
in the study, women were required to be aged
18 to 49 years, attending a PHRU clinic,
residing in Soweto, competent to give informed
consent, and willing to allow review of her
medical records to confirm HIV status and
HAART history. We considered women to be
HAART users if they had been taking HAART
medications for at least 1 month. We considered women to be HAART–naive if they had
never taken HAART, except for vertical transmission prophylaxis.

Study sample. We enrolled 751 women into
the study, including 253 HIV-positive women
receiving HAART, 249 HIV-positive women
not receiving HAART, and 249 HIV-negative
women. This sampling strategy provided 1 case
group (HAART users) and 2 comparison
groups (HIV-positive HAART-naive women
and HIV-negative women).
HAART users were sampled from the
PHRU’s President’s Emergency Plan for AIDS
Relief (PEPFAR) Clinic, which has provided
free antiretroviral therapy to medically eligible
patients since July 2004. Currently, the PEPFAR Clinic has over 1000 patients receiving
HAART, 75% of whom are female. PEPFAR
patients are followed up every 3 months and
generally receive 1 of 2 standard HAART
regimens: regimen 1 consists of stavudine
(d4T), lamivudine (3TC), and efavirenz (EFV)
or nevirapine (NVP); regimen 2 consists of
zidovudine (AZT), didanosine (ddI), and lopinavir/ritonavir (LPV/r).34
HIV-positive HAART-naive women were
sampled from the PHRU’s Wellness Clinic,
which opened in January 2003 with the goal of
providing preventive care to HIV-positive individuals. Wellness Clinic patients are followed
up approximately every 6 months. When
patients are medically eligible for HAART, they
are referred to the PEPFAR Clinic or to one of
the nearby government antiretroviral treatment clinics. There are approximately 3000
active patients in the Wellness Clinic.
HIV-negative women were sampled from
the voluntary counseling and testing clinic,
which was initiated in mid-2002 and sees
approximately 400 people per month. Testing
is conducted on-site during visits that last an
average of 2 hours. Approximately 65% of
attendees are women and approximately 30%
of all attendees are HIV positive.
For this analysis of childbearing intentions,
we restricted the study sample to women aged
18–44 years who were not sterilized (i.e., did
not report a hysterectomy or female sterilization). This yielded an analytic sample of 674
women, including 217 HAART users, 215
HAART-naive women, and 242 HIV-negative
women.

Data Collection
Every female patient attending the PEPFAR
Clinic and the voluntary counseling and testing
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clinic was consecutively approached by a research assistant to assess eligibility and interest
in participating in the study. Since the Wellness
Clinic sees many more women daily than the
PEPFAR or voluntary counseling and testing
clinics, each morning a research assistant
compiled a list of clinical chart numbers of
women due to attend the clinic that day. A
random sample of chart numbers (40% of
the total number of charts present) was then
drawn and the corresponding women were
approached to assess eligibility and interest in
participating in the study.
After confirming eligibility and seeking informed consent, we asked all participants to
complete a 15- to 25-minute interviewer-administered questionnaire in English. The study
interviewers were multilingual and trained to
ensure accurate and consistent translation of
the questionnaire if required or requested by
the participant. Pilot testing of 45 women
revealed that women were able to understand
and answer the questionnaire.
Approximately 12 women were interviewed daily by 3 trained research assistants
between May and December 2007. Participants were reimbursed 20 South African
rand (about US $3) for their transportation
costs to and from the PHRU. Research assistants were women from the local community
who had previous research experience and
were recent social sciences graduates of a local university.

Data Collection Instruments
The questionnaire assessed sociodemographic characteristics (e.g., age, education,
employment status, marital status, parity), HIV
serostatus and date of HIV-positive diagnosis,
clinical stage of disease (CD4 cell count and
viral load), HAART history, childbearing intentions, fertility history (number and timing of
pregnancies, terminations, stillbirths, miscarriages, and live births), contraceptive practices,
and sexual history.
For all HIV-positive women, we reviewed
medical records to confirm HIV status and
HAART history and to obtain clinical data,
including World Health Organization (WHO)
Stage of Disease35 and CD4 cell count. Viral
load assessments were conducted only on
women from the PEPFAR Clinic (i.e., HAART
users). The medical record was considered the
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referent measure for inconsistencies between
self-reported and medical record data.

Measures
The primary outcome was self-reported
childbearing intentions, which was determined by the answer to the question, ‘‘Are you
planning to have [any more] children in the
future?’’ Women were free to respond ‘‘yes,’’
‘‘no,’’ or ‘‘don’t know.’’ Given recent findings
suggesting that women who answer ‘‘don’t
know’’ tend to have childbearing intentions
similar to those of the majority with stated
intentions,36 the small proportion of women
who responded ‘‘don’t know’’ (5%) were included in the ‘‘no’’ category. There was little
difference in the proportion of women
reporting ‘‘don’t know’’ by HIV and HAART
use status.
The primary explanatory variable was current HAART use. The secondary explanatory
variable was HIV status. Variables known to
be associated with childbearing intentions
were included in the analysis to provide an
adjusted estimate of the association. Covariates included age, education, employment,
monthly household income, current sexual
partnership status, number of living children,
and HIV clinical variables, including most
recent CD4, nadir CD4, and WHO Stage of
Disease.

Statistical Analysis
We computed the prevalence of childbearing intentions among each of the 3 groups of
women in our study. We conducted 2 separate
models to measure the presence and strength
of the association between HAART use and the
likelihood of reporting childbearing intentions,
while controlling for covariates. The first model
compared HAART users and HAART–naive
women with HIV-negative women. The second
model compared HAART users with HAART–
naive women and allowed adjustment for HIVassociated clinical characteristics.
In both models, univariate analyses were
used to assess the relationship between childbearing intentions and HAART use and covariates. We report differences in childbearing
intentions between groups using the Pearson
c2 test (for categorical covariates), analysis of
variance (ANOVA), or the independent t test
(for continuous variables). We report the

association between childbearing intentions
and HAART use using a crude odds ratio (OR)
with a 95% confidence interval (CI). After
testing for collinearity (using Spearman’s q)37
and interaction,38 we included all covariates with
significant associations (P< .10) in the univariate
analysis in the final multivariate logistic regression model to obtain adjusted odds ratios (AORs)
and 95% CIs. All statistical tests were 2-sided
and were considered significant at a =.05. The
data were analyzed with SAS version 9.1 (SAS
Institute Inc, Cary, North Carolina).
In a subanalysis, we conducted the same
analyses described in this section but restricted
our sample to women aged 18–30 years, the
peak childbearing years among women in
South Africa.3

Among HIV-positive women, mean time
since HIV diagnosis was 59 months (SD = 36).
Fifty-eight percent of HAART users had recent
CD4 counts of 350 cells/lL or higher, compared with 45% of HAART–naive women.
Overall, 15% had nadir CD4 counts of less
than 50 cells/lL. Nearly all (97%) were in
WHO Stage of Disease I or II, and 94% had
disclosed their HIV status to someone.
Among HAART users, median duration of
HAART use was 31 months (interquartile
range = 28, 33), with a range of 1 month to 89
months. Most (81%) had undetectable viral
loads (< 50 copies/mL).

RESULTS

Overall, 44% of women reported that they
intended to have (more) children. This varied
significantly by HIV status, with 31% of HAART
users, 29% of HIV-positive HAART–naive
women, and 68% of HIV-negative women
reporting childbearing intentions (P < .001).
In the unadjusted analyses, many of the
measured covariates were significantly associated with childbearing intentions (Table 2).
Compared with HIV-negative women, HIVpositive women were significantly less likely to
report childbearing intentions (for HAART users,
OR= 0.21, 95% CI = 0.14, 0.32; for HAART–
naive women, OR= 0.20, 95% CI= 0.13, 0.29).
After adjustment for covariates shown in
Table 1, HIV status remained significantly
associated with childbearing intentions. Compared with HIV-negative women, HIV-positive
women were significantly less likely to report
childbearing intentions (for HAART users,
AOR = 0.40; 95% CI = 0.23, 0.69; for
HAART–naive women, AOR = 0.35; 95%
CI = 0.21, 0.60). Currently being in a sexual
relationship and having fewer living children
also remained independently associated with
childbearing intentions.

A total of 801 women were approached for
participation, of whom 751 consented, completed the questionnaire, and underwent
a medical record review (response rate = 94%).
The analysis of childbearing intentions was
restricted to women aged 18–44 years who
were not sterilized, yielding a study sample of
674 women.

Baseline Characteristics
There were important differences in baseline covariates by HIV and HAART use status
(Table 1). Overall mean age was 30 years
(SD = 6.7), with HIV-negative women aged
significantly younger than were HIV-positive
women. Overall, 51% of women had less than
a grade 12 education, 61% were unemployed,
and 71% had a monthly household income less
than 3000 rand (US $350). Only a small proportion of women were married (8%), but the
vast majority were currently in a sexual relationship (78%), with a mean of 0.90
(SD = 0.68) sexual partners in the previous 6
months. One quarter reported that their primary sexual partner was HIV positive, one
third reported that their partner was HIV
negative, and the remaining 42% did not know
the HIV status of their sexual partner. The
mean number of lifetime sexual partners was
5.3 (SD = 5.6). Overall, mean parity was 1.4
(SD =1.1). Of women with at least 1 live birth,
14% had lost a child. Overall, 41% of women
had 2 or more living children.
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Prevalence of and Factors Associated
With Childbearing Intentions in the
Overall Sample

Factors Associated With Childbearing
Intentions Among HIV-Positive Women
As seen in Table 3, in an analysis restricted
to HIV-positive women, HAART users and
HAART-naive women were equally likely to
report childbearing intentions (OR =1.08; 95%
CI = 0.71, 1.63). There were no significant
differences in childbearing intentions by any of
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TABLE 1—Baseline Characteristics of HIV-Positive Women Receiving Highly Active Antiretroviral Therapy (HAART),
HIV-Positive HAART-Naive Women, and HIV-Negative Women: Soweto, South Africa, 2007
Variable

HAART Users (n = 217),
No. (%) or Mean (SD)

HAART–naive Women (n = 215),
No. (%) or Mean (SD)

HIV Negative (n = 242),
No. (%) or Mean (SD)

Overall (n = 674),
No. (%) or Mean (SD)

Pa

<.001

Sociodemographic characteristics
Mean age, y

33.5 (5.0)

32.0 (5.7)

25.0 (6.0)

30.0 (6.7)

Age group, y
18–24

6 (3)

22 (10)

138 (57)

166 (25)

25–29

38 (18)

47 (22)

47 (19)

132 (20)

30–34

83 (38)

75 (35)

41 (17)

199 (30)

35–39

59 (27)

45 (21)

7 (3)

111 (17)

40–44

30 (14)

25 (12)

9 (4)

64 (10)

Less than grade 12

138 (64)

128 (60)

75 (31)

341 (51)

Grade 12 or higher
Employment status

78 (36)

87 (40)

167 (69)

332 (49)

89 (41)

91 (43)

80 (33)

260 (39)

127 (59)

122 (57)

162 (67)

411 (61)

182 (84)

169 (79)

125 (52)

476 (71)

‡ 3000

21 (10)

35 (16)

75 (31)

131 (19)

Do not know or refused

14 (6)

11 (5)

42 (17)

67 (10)

62 (29)

51 (24)

33 (14)

146 (22)

<.001

Education

Employed
Unemployed

<.001

.072

Household income per month, rand
< 3000

Currently in a sexual relationship
No
Yes

<.001

<.001
155 (71)

164 (76)

209 (86)

528 (78)

0.77 (0.48)

0.82 (0.53)

1.09 (0.88)

0.90 (0.68)

Do not know

57 (38)

72 (49)

78 (41)

207 (42)

HIV negative

28 (19)

24 (16)

109 (58)

161 (33)

HIV positive

66 (44)

52 (35)

2 (1)

120 (25)

Mean parity
Ever lost a childc

1.8 (1.1)

1.8 (1.1)

0.80 (0.9)

1.4 (1.1)

No

152 (78)

168 (87)

132 (99)

452 (86)

Yes

44 (22)

25 (13)

2 (1)

71 (14)

29 (13)

24 (11)

109 (45)

162 (24)

80 (37)

77 (36)

82 (34)

239 (35)

108 (50)

114 (53)

51 (21)

273 (41)

NA

58.7 (35.6)

Mean no. of sexual partners in previous 6 mo
HIV status of regular sexual partner or husbandb

<.001

Living children
0
1
‡2
Mean no. of months since HIV diagnosis

200–349

HIV history and clinical characteristics
67.6 (35.8)
49.8 (33.1)
39 (18)

NA

76 (18)

52 (24)

79 (37)

NA

131 (31)

95 (45)

NA

219 (51)

62 (29)

3 (1)

NA

65 (15)

50–199
200–349

139 (65)
5 (2)

44 (21)
83 (39)

NA
NA

183 (43)
88 (21)

‡ 350

7 (3)

83 (39)

NA

90 (21)

Nadir CD4 count, cells/lL
< 50

<.001
.009

37 (17)
124 (58)

‡ 350

<.001
<.001

<.001

Recent CD4 count, cells/lL
< 200

<.001

<.001

Continued
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TABLE 1—Continued
WHO Stage of Disease

.587

Stage I or II

207 (97)

205 (96)

NA

412 (97)

Stage III or IV

6 (3)

8 (4)

NA

14 (3)

No

5 (2)

19 (9)

NA

24 (6)

Yes

211 (98)

196 (91)

NA

407 (94)

Disclosed HIV status to anybody

.003

Note. NA = not applicable; WHO = World Health Organization. All women (n = 674) were aged 18 to 44 years and nonsterilized.
a
Differences between groups are reported with the Pearson c2 test (for categorical variables) and the independent t test or analysis of variance (ANOVA; for continuous variables).
b
Restricted to those who reported having a regular sexual partner or husband and who responded to the question about partner’s HIV status (n = 488).
c
Restricted to those who reported having had a live birth (n = 523).

the measured clinical characteristics, including
duration of HIV diagnosis, recent CD4, nadir
CD4, WHO Stage of Disease, and disclosure of
HIV status.
After adjustment for covariates shown in
Table 1, HAART users and HAART-naive
women remained equally likely to report
childbearing intentions (AOR =1.16; 95%
CI = 0.72, 1.86). Currently being in a sexual
relationship and having fewer living children
remained independently associated with childbearing intentions. As shown in Figure 1,
there was no association between length of
time on HAART and reported childbearing
intentions.

Subanalyses
Although childbearing intentions among
young women (aged 18–30 years) were higher
than they were among the total sample, they
still varied significantly by HIV status: 38% of
HAART users, 34% of HAART–naive women,
and 75% of HIV-negative women aged 18–30
years expressed childbearing intentions
(P < .001). In multivariate analyses, we found
that the same variables that were associated
with childbearing intentions in the overall
sample were similarly associated with childbearing intentions among young women (data
not shown). This was the case for both models
(i.e., all women and only HIV-positive women).

DISCUSSION
In contrast with our primary hypothesis, we
found that the childbearing intentions of HIVpositive women did not differ by HAART use
or duration of HAART use. Consistent with our
secondary hypothesis, however, HIV-positive

women were significantly less likely than were
HIV-negative women to report childbearing
intentions.
Our finding that nearly one third of HIVpositive women reported childbearing intentions, with HAART use having a minimal effect
on their decision, contrasts with findings from
other sub-Saharan African sites that have
reported threefold higher childbearing intentions among HAART users6 and higher childbearing intentions associated with increasing
duration of HAART use.7 A recent American
study showed that HAART use was associated
with a lower prevalence of fertility desires.39 Our
findings are, however, consistent with those of
a recent Canadian study that reported no association between HAART use and childbearing
intentions.40
Potential reasons for our findings may relate
to the nature of HAART and HIV care services
at the PHRU. HAART has been available at the
PHRU since July 2004, nearly 3 years longer
than at government clinics in South Africa41
and at least 2 years longer than in most subSaharan African settings.42 The lack of association between HAART use and childbearing
intentions in our study may reflect the fact that
HIV-positive women who are not yet receiving
HAART can be confident that treatment is
available once they are medically eligible,
thereby minimizing differences between groups.
Moreover, HAART–naive women were sampled
from the Wellness Clinic, which provides regular
clinical care to HIV-positive women. Thus, any
influence that regular contact with health care
providers had on childbearing decision making
may have been similar in both groups. In this
way, our findings from the PHRU may be more
comparable to findings from British Columbia,40
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where HAART has been available at no charge
to medically eligible HIV-infected individuals
since 1996.26,40 Consistent with other studies of
HIV-positive and HIV-negative women around
the world, number of living children and current
partnership status were also strongly associated
with childbearing intentions.6,7,39,40,43
Although HAART use did not affect childbearing intentions among HIV-positive women,
we did find that HIV-positive women were
60% less likely than were HIV-negative
women to report an intention to have (more)
children. It is difficult to compare these findings
to other settings since we could identify no
studies that directly measured differences in
childbearing intentions between HIV-negative
and HIV-positive women. Moreover, although
the expressed childbearing intentions of HIVpositive women were lower than were those of
HIV-negative women, they remain substantial.
We found that nearly one third of HIV-positive
women reported childbearing intentions,
a proportion that increased significantly with
younger age and fewer living children. Our
findings are at the upper range of childbearing
intentions for HIV-positive women reported
from other settings.6–8,40,43
All women, including women living with
HIV, should be supported to achieve their
reproductive goals in the healthiest and safest
possible manner.32 Given the high prevalence of
childbearing intentions among HIV-positive
women, it is critical that factual and nonstigmatizing information and support be incorporated
into HIV treatment services to optimize healthy
outcomes for mother, father, and baby. This
includes counseling services regarding HAART
and pregnancy,44 safer options to conceive (including HAART as prevention45), safer labor
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TABLE 2—Univariate and Adjusted Analyses of Variables Associated With Childbearing Intentions Among
Nonsterilized Women Aged 18 to 44 Years: Soweto, South Africa, 2007
Intend to Have Children
(n = 380), No. (%)

Do Not Intend to Have Children
(n = 294), No. (%)

OR (95% CI)

AOR (95% CI)

HIV and HAART use status
HIV negative (Ref)

78 (21)

164 (56)

152 (40)
150 (39)

63 (21)
67 (23)

18–24 (Ref)

52 (14)

114 (39)

25–29

68 (18)

64 (22)

30–34

124 (33)

75 (26)

0.28 (0.18, 0.43)

1.44 (0.78, 2.64)

35–39

83 (22)

28 (10)

0.15 (0.09, 0.26)

1.29 (0.62, 2.71)

40–44

52 (14)

12 (4)

0.11 (0.05, 0.21)

0.84 (0.34, 2.06)

222 (59)

119 (40)

1.00

1.00

157 (41)

175 (60)

2.08 (1.53, 2.84)

0.92 (0.61, 1.39)

Unemployed (Ref)

230 (61)

181 (62)

1.00

Employed

147 (39)

113 (38)

0.98 (0.71, 1.34)

305 (80)

171 (58)

1.00

1.00

50 (13)
25 (7)

81 (28)
42 (14)

2.89 (1.94, 4.31)
3.00 (1.77, 5.09)

1.40 (0.84, 2.33)
1.73 (0.90, 3.33)

HIV positive, HAART-naive
HIV positive, receiving HAART

1.00

1.00

0.20 (0.13, 0.29)
0.21 (0.14, 0.32)

0.35 (0.21, 0.60)
0.40 (0.23, 0.69)

Age, y

Education
Less than grade 12 (Ref)
Grade 12 or higher

1.00

1.00

0.43 (0.27, 0.69)

1.88 (1.00, 3.52)

Employment status
–

Household income per month, rand
< 3000 (Ref)
‡ 3000
Do not know or refused
Currently in a sexual relationship
No (Ref)

111 (29)

35 (12)

1.00

1.00

Yes

269 (71)

259 (88)

3.05 (2.01, 4.63)

3.07 (1.86, 5.05)

Living children
0 (Ref)

33 (9)

129 (44)

1.00

1.00

1

117 (31)

122 (42)

0.27 (0.17, 0.42)

0.30 (0.18, 0.50)

‡2

230 (61)

43 (15)

0.05 (0.03, 0.08)

0.06 (0.03, 0.11)

Note. AOR = adjusted odds ratio; CI = confidence interval; HAART = highly active antiretroviral therapy; OR = odds ratio. The total sample size was N = 674.

options, comprehensive prevention of mother-tochild transmission services, antenatal and postnatal care, and infant feeding options. Currently,
no clear guidelines are available regarding the
ideal time for pregnancy for an HIV-positive
woman (with respect to CD4 level, stage of
treatment, treatment regimen, viral load, or HIV
and health status of her partner). This information is urgently needed.
Although 30% of HIV-positive women
reported intentions to have (more) children in
our study, 70% did not. Thus, it is critical to
ensure that effective, nonjudgmental family
planning services (including access to termination-of-pregnancy services) are available to all
women who need them. This is of particular
importance since evidence has shown that

despite lower childbearing intentions, infected
women may be as likely as uninfected women
to become pregnant46–48 and to terminate
a pregnancy.47 More work must be done on the
provision of contraceptive options to close the
gap between reported childbearing intentions
and actual childbearing.
It must be stressed that the childbearing
intentions of HIV-negative women in this HIV
hyperendemic setting were very high (68%). In
South Africa overall, the prevalence of HIV
infection is highest among young women,
which corresponds with the peak reproductive
years.3 Conception requires unprotected sexual
activity, and the HIV status of the sexual partners
for many of these women is unknown. Indeed,
only 20% of the general adult population of
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South Africa knows their HIV status.49,50 For
HIV-negative women in Soweto, reproduction
must therefore be considered an important risk
for HIV acquisition.

Limitations
The limitations of this study must be acknowledged. First, the cross-sectional nature of
this analysis precluded us from determining
causality between the explanatory variable and
the outcome, even though childbearing intentions were assessed as a future event, whereas
HIV and HAART use status were assessed in
the present. Although reverse causality is considered unlikely, longitudinal studies are
needed to investigate a potentially timesensitive relationship between HIV status,
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TABLE 3—Univariate and Adjusted Analyses of Variables Associated With Childbearing Intentions Among
Nonsterilized, HIV-Positive Women Aged 18 to 44 Years: Soweto, South Africa, 2007
Intend to Have Children,
No. (%) or Mean (SD)

Do Not Intend to Have Children,
No. (%) or Mean (SD)

OR (95% CI)

AOR (95% CI)

HAART use
HIV positive, HAART-naive (Ref)

152 (50)

63 (48)

150 (50)
33.2 (5.6)

67 (52)
31.7 (4.9)

Less than Grade 12 (Ref)

110 (37)

55 (42)

1.00

Grade 12 or higher

191 (63)

75 (58)

1.27 (0.84, 1.94)

Unemployed (Ref)

179 (60)

70 (54)

1.00

Employed

120 (40)

60 (46)

1.28 (0.84, 1.94)

HIV positive, receiving HAART
Mean age,a y

1.00

1.00

1.08 (0.71, 1.63)
0.95 (0.91, 0.99)

1.16 (0.72, 1.86)
0.99 (0.94, 1.04)

Education
–

Employment status

Household income per month, rand
< 3000 (Ref)

–

256 (85)

95 (73)

1.00

1.00

‡ 3000

32 (11)

24 (18)

2.02 (1.13, 3.61)

1.64 (0.85, 3.17)

Do not know or refused

14 (5)

11 (8)

2.13 (0.93, 4.83)

1.90 (0.75, 4.80)

Currently in a sexual relationship
No (Ref)
Yes

94 (31)

19 (15)

1.00

1.00

208 (69)

111 (85)

2.64 (1.53, 4.55)

2.98 (1.63, 5.46)

19 (6)
92 (30)

34 (26)
65 (50)

1.00
0.40 (0.21, 0.75)

1.00
0.36 (0.18, 0.71)

Living children
0 (Ref)
1
‡2
Mean no. of months since HIV diagnosis

191 (63)

31 (24)

0.09 (0.05, 0.18)

0.09 (0.04, 0.17)

58.2 (35.2)

59.9 (36.3)

1.00 (1.00, 1.01)

–

Recent CD4
< 200 (Ref)

55 (19)

21 (16)

1.00

200–349

89 (30)

42 (33)

1.25 (0.66, 2.30)

‡ 350

153 (52)

66 (51)

1.13 (0.63, 2.02)

Nadir CD4
< 50 (Ref)

–

45 (15)

20 (16)

1.00

50–199

124 (42)

59 (46)

1.07 (0.58, 1.97)

200–349

64 (22)

24 (19)

0.84 (0.42, 1.71)

‡ 350

64 (22)

26 (20)

0.91 (0.46, 1.83)

–

286 (96)

126 (98)

1.00

–

11 (4)

3 (2)

0.62 (0.17, 2.26)

18 (6)

6 (5)

1.00

283 (94)

124 (95)

WHO Stage of Disease
Stage I or II (Ref)
Stage III or IV
Disclosed HIV status to anybody
No (Ref)
Yes

–

1.31 (0.51, 3.39)

Note. AOR = adjusted odds ratio; CI = confidence interval; OR = odds ratio; WHO = World Health Organization.
a
A continuous variable; AOR represents the change in odds per 1 year of increased age.

HAART use, and childbearing intentions. Second, there is a risk of social desirability bias
whereby HIV-positive women may underreport their childbearing intentions because of
disapproving views expressed by community
health workers and community members.4,20 If

underreporting was differential, then our effect
estimates are likely somewhat inflated. We took
precautions against reporting bias by using standardized questions of childbearing intentions
and employing nonclinic staff to conduct the
interviews.
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Third, recent literature has described the
limitations of using dichotomized measures
of childbearing intentions. Moreover, others
have emphasized the dynamic nature of childbearing intentions, which we were unable to
fully capture in this study.4,51,52 Fourth, there
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minimize their risks of HIV acquisition through
realization of their reproductive goals. j
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FIGURE 1—Percentage of HIV-positive women who intend to have (more) children, by length
of time on highly active antiretroviral therapy (HAART): Soweto, South Africa, 2007.

were important baseline differences between the
HIV-positive and HIV-negative women in our
study that cannot be fully adjusted for in the
analyses. In particular, HIV-positive women in
our study were significantly older than HIVnegative women; age is both a known and
important predictor of childbearing intentions
and is associated with a number of other covariates (e.g., parity, education status). In an attempt
to address this difference in age, we conducted
a subanalysis of childbearing intentions restricted
to women aged younger than 30 years. We
found no differences in the variables that predicted childbearing intentions or in the magnitude of the associations. The results of the
subanalysis suggest that our overall findings are
robust, despite differences in age at baseline.
Finally, a quantitative analysis such as this
fails to capture the salient influence of cultural
dynamics on childbearing decision making.
Cultural beliefs and practices have often and
consistently been discussed as critical determinants of childbearing intentions.53,54 HIV status
and HAART use alone are unlikely to be the sole

or even primary drivers of reproductive decision making.23 Indeed, qualitative studies have
highlighted that the desire for motherhood,
opinions of partners and health care providers,
religious values, and the perceived capacity to
successfully parent emerge as critical factors
influencing the childbearing decision making of
HIV-positive women.4,51

Conclusions
Our findings suggest important associations
between childbearing intentions and HIV status, largely irrespective of HAART use. The
childbearing intention profile of HIV-positive
women in Soweto demands that integrated
HAART, HIV care, and reproductive health
services be made available to support the rights
of HIV-positive women to safely achieve their
childbearing goals, while minimizing risks of
vertical and horizontal transmission. The substantial childbearing intentions of HIV-negative
women in this HIV hyperendemic region are
of great importance and demand consideration
of targeted reproductive health services to
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