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OBJECTIVE: To assess the association between human

immunodeficiency virus (HIV) and pregnancy intentions

and safer conception knowledge among female sex

workers in Port Elizabeth, South Africa.

METHODS: This cross-sectional study recruited female

sex workers in Port Elizabeth using respondent-driven

sampling and completed an interviewer-administered

questionnaire alongside HIV testing and counseling. In

this secondary analysis, robust Poisson regression was

used to model prevalence ratios for positive fertility

intentions in this cross-sectional study. Knowledge of

safer conception methods by HIV status was compared

using Fisher exact tests.

RESULTS: Overall 391 women were represented in the

analyses. More than 50% had a prior HIV diagnosis,

and an additional 12% were diagnosed with HIV during

the study. Approximately half (n5185) of the women

reported future pregnancy intentions. In univariate anal-

ysis, a prior HIV diagnosis was negatively associated with

pregnancy intentions as compared with HIV-negative

women (prevalence ratio 0.68, 95% confidence interval

0.55–0.85). Only parity remained independently associ-

ated with future pregnancy intentions in multivariate

regression after controlling for HIV status, age, race, rela-

tionship status, and years selling sex. Knowledge of safer

conception methods such as timed sex without a con-

dom, preexposure prophylaxis, or self-insemination was

low and similar between those with and without future

pregnancy plans.

CONCLUSION: Pregnancy intentions did not signifi-

cantly vary according to HIV status. Fertility intentions

were high, however, and knowledge of safer conception

methods low, suggesting a need to provide female sex

workers with advice around options to conceive safely in

the context of high HIV prevalence.

(Obstet Gynecol 2016;128:15–21)

DOI: 10.1097/AOG.0000000000001471

S ixty percent of people living with human immu-
nodeficiency virus (HIV) in sub-Saharan Africa

are women.1 South Africa is no exception with HIV
prevalence among women aged 15–49 years esti-
mated at 23% compared with 18% in the overall
adult population.2 Despite the high national HIV
prevalence, disease burden is not evenly distrib-
uted within the population. In South Africa,
national estimates indicate that 60% of female sex
workers are HIV-positive compared with 23% of all
reproductive-aged women.2,3

Similar to other women, many sex workers have
been pregnant or hope to become pregnant.4 The same
factors that put sex workers at greater risk for HIV
acquisition also increase the likelihood of pregnancy
such as increased sexual acts or barriers to condom
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use.5 It is important to recognize, however, that not all
pregnancies among sex workers are unintended and
sex workers have different reproductive goals with dif-
ferent partners.6

For HIV-affected individuals hoping to con-
ceive, the South African guidelines for safer concep-
tion outline steps to ensure that conception and
pregnancy occur with minimal horizontal and verti-
cal transmission risks.7 To what extent South African
sex workers are aware of these risk reduction meth-
ods, including antiretrovirals for the infected partner,
treatment during pregnancy, or timed intercourse, is
unknown.

The need to identify pregnancy intentions and
provide relevant guidance on safer conception may
be especially acute among sex workers as a result of
their disproportionate HIV burden and structural
barriers to health care.4,8 Sex workers are not
typically perceived as mothers, yet may have fertil-
ity intentions comparable with all women.4 The
objective of this analysis is to assess fertility inten-
tions and the relationship of HIV with both preg-
nancy intentions and safer conception knowledge
among female sex workers in Port Elizabeth, South
Africa.

MATERIALS AND METHODS

This research is a secondary analysis of a cross-
sectional study conducted in the Nelson Mandela
Bay Municipality, which includes Port Elizabeth and
surrounding areas, in the Eastern Cape province of
South Africa. The primary study was designed to
assess HIV prevalence and vertical transmission risks,
and this secondary analysis was unplanned. Female
sex workers were recruited using respondent-driven
sampling, a method of peer recruitment used to draw
individuals from populations that are otherwise hard
to reach.9 Respondent-driven sampling methods have
been well described previously.9 Briefly, using this
method of recruitment, nine “seeds” were identified
by study investigators as being particularly well con-
nected to their community and were contacted to par-
ticipate in the study. These initial seeds were selected
based on their diversity of HIV status, age, and types
and locations of their sex work venues. After partici-
pating in the study, each seed was provided three
referral coupons to distribute to peers. Women who
redeemed their coupons at the study site were
screened for eligibility and, if eligible, consented to
participate in the study. After completing study pro-
cedures, each participant was given an additional
three coupons to distribute to other female sex work-
ers in their network and this process continued for 16

waves of recruitment until the targeted sample size
was reached.

Female sex workers 18 years or older living in
and around Port Elizabeth were recruited for the
study from October 2014 to April 2015. Women were
eligible to participate if they were assigned female sex
at birth, reported practicing sex work within the last
year as a main source of income, and presented to the
study with a valid referral coupon. All participants
completed written informed consent in English or
Xhosa before study enrollment.

Ethical approval for the study was obtained from
the institutional review boards at the Human Sciences
Research Council in South Africa and the Johns
Hopkins School of Public Health in the United States.
Local and provincial approvals were also obtained
before study commencement.

Participants completed an interviewer-administered
survey in which questions were asked regarding
demographics, human rights violations, sexual and
reproductive health history, and engagement in HIV
prevention and care services. On completion of the
questionnaire, participants underwent a health
assessment, which included HIV testing and coun-
seling as well as point-of-care CD4 testing. Results
were followed up by study staff and referrals and
linkage to preantiretroviral therapy or antiretroviral
therapy (ART) care were made if further manage-
ment was required.

Human immunodeficiency virus testing was con-
ducted in accordance with the provincial sequential
HIV testing algorithm of the Eastern Cape. All
participants were given a first-line rapid test–either
the First Response Rapid HIV Test or an Advanced
Quality HIV Test. If nonreactive, the test result for
that participant was recorded as HIV-negative. If reac-
tive, an Abon Rapid HIV Test was used to confirm
the result. If reactive for the Abon Rapid HIV test, the
test result for that participant was recorded as HIV-
positive. If nonreactive, an enzyme-linked immuno-
sorbent assay test was performed by the National
Health Laboratory System to resolve the discordant
results of the first two tests. Pretest and posttest coun-
seling was provided per national guidelines.

This was a secondary analysis of data collected to
characterize HIV prevalence and vertical transmis-
sion risks among female sex workers. Participants
were excluded from analysis if they were 45 years or
older (n518), for whom future pregnancies would be
less likely, or if they chose not to disclose their prior
HIV test results (n51) because awareness of HIV sta-
tus was a key independent variable of interest for
these analyses.
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The main independent variable of interest was
awareness of HIV status, which was a composite
variable combining HIV testing results from the study
and self-reported prior HIV diagnosis. Participants
were categorized as not living with HIV if they
reported never having received a prior positive HIV
diagnosis and received a negative result during the
study. Participants were categorized as living with
HIV without knowledge of status if they reported
never having received a prior positive HIV diagno-
sis but received a positive test result during the
study. Finally, participants were categorized as living
with HIV with knowledge of status if they reported
having received a prior positive diagnosis during the
study interview, which was confirmed through
testing on-site.

Fertility intentions were the main dependent
variable and were treated as a dichotomous variable.
Participants were considered to have positive fertility
intentions if they answered “yes” to at least one of the
following two questions: “Are you currently trying to
become pregnant?” or “Do you hope or plan to have
a child or more children in the future?” Knowledge of
several safer conception methods for HIV prevention
was assessed as secondary dependent variables using
binary variables (aware of method compared with
unaware). Participants were asked: “Are you aware
of ‘X’ as a method for couples to get pregnant without
infecting each other or the baby?” for a number of
different methods. Antiretroviral-based safer concep-
tion methods assessed included ART for the infected
partner, preexposure prophylaxis for the uninfected
partner, and ART during pregnancy for prevention
of mother-to-child transmission. Those with knowl-
edge of timed intercourse without a condom, home-
based self-insemination, sperm washing, or utilization
of sperm donors were classified as having knowledge
of non antiretroviral-based safer conception methods.

Demographic characteristics were compared by
knowledge of HIV status using Fisher exact tests.
Respondent-driven sampling-adjusted estimates are
not presented in these analyses because only the
subset of women with potential fertility intentions
(women younger than 45 years) were included, thus
interrupting recruitment chains necessary to provide
respondent-driven sampling-adjusted estimates. Pois-
son regression with robust variance estimation was
used to assess both the crude and adjusted association
of knowledge of HIV status with future pregnancy
intentions. Robust Poisson regression was used to
model prevalence ratios and 95% confidence intervals
(CIs), because prevalence of the pregnancy intentions
outcome exceeded 10%.10 The relationships among

age, race, number of living children, relationship sta-
tus, HIV status, and fertility intentions were all as-
sessed in univariate analyses based on associations
observed in prior studies among people living with
HIV.4,11 The association of duration of sex work with
fertility intentions was also assessed because this may
be a marker of transience in sex work and may both
be associated with HIV infection status and fertility
intentions. Variables were included in the final model
assessing the relationship between HIV status and fer-
tility intentions based on statistical significance
(P,.05) in the univariate models. Knowledge of each
of the methods for safer conception were compared
by awareness of HIV status using Fisher exact tests for
proportions. Complete case analysis was performed
because all variables had less than 2% missing data;
complete data were available for 96.9% of women.

RESULTS

Overall 410 female sex workers were recruited into
the study. Eighteen women were excluded from this
analysis because they were aged 45 years or older
(and thus unlikely to have future fertility intentions),
and one additional woman was excluded because
she refused to disclose her prior HIV test results.
Among women included in the analysis, the median
age was 28 years (interquartile range 23–33).
Women had a median of one living child (interquar-
tile range 0–2) with 292 women [75%] having at least
one living child.

The crude prevalence of HIV among women was
63.7% (95% CI 58.7–68.5). Twelve percent (n546) of
women who were living with HIV were unaware that
they were living with HIV and learned of their status
through participation in the study.

Demographic characteristics of the 391 women
by awareness of HIV status are presented in Table 1.
Awareness of HIV status was significantly associated
with age, race, and the number of living children. In
a sensitivity analysis, looking at the demographic
characteristics of women aged 18–49 years rather than
18–45 years to not break recruitment chains and
better estimate networks, the respondent-driven
sampling-adjusted prevalence and 95% bootstrapped
CIs were similar to the crude, unweighted prevalence
estimates (results not shown).

Future positive pregnancy intentions were observed
in approximately half (48.2%) of women. Close to 10%
of participants, or 36 women in the sample, were
currently trying to conceive. More than half (61.1%)
of those currently trying to conceive were trying to have
a child with a husband or boyfriend, another 17% trying
with an ex-husband or partner, and 10% with a regular
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client or nonpaying partner; 11% of women reported
not knowing with whom they were currently trying to
have a child.

When looking at univariate associations between
HIV status and future pregnancy intentions (Table 2),
those living with HIV with knowledge of prior diagno-
sis were significantly less likely to desire a child in the
future when compared with those who were not living
with HIV (prevalence ratio 0.68, 95% CI 0.55–0.85).
Those who were not previously diagnosed with HIV
and only had a positive test result during the study after
the questionnaire had been administered did not have
significantly different pregnancy intentions when com-
pared with female sex workers not living with HIV
(prevalence ratio 0.80, 95% CI 0.58–1.12). Age and
the number of living children were both statistically

significantly and inversely associated with pregnancy
intentions.

After adjusting for HIV infection status, age,
race, relationship status, and total years selling sex,
only the number of living children remained inde-
pendently associated with pregnancy intentions
(Table 2). In this multivariate analysis, pregnancy
intentions no longer differed by HIV infection sta-
tus with women who had a prior diagnosis having
similar pregnancy intentions as those women who
were not living with HIV (adjusted prevalence ratio
0.89, 95% CI 0.72–1.10). In a subgroup analysis
among women living with HIV with a prior diagno-
sis, there was no difference in fertility intentions
by ART use in the multivariate model (results
not shown).

Table 1. Demographic Characteristics for Female Sex Workers Aged 18–44 Years According to Knowledge
of Human Immunodeficiency Virus Status in Port Elizabeth, South Africa, 2014–2015 (N5391)

Characteristic
Overall
(N5391)

HIV-Negative
(n5142)

HIV-Positive, No Prior
Diagnosis (n546)

HIV-Positive, Prior
Diagnosis (n5203) P

Age (y)
18–24 122 (31.2) 69 (48.6) 16 (34.8) 37 (18.2) ,.001
25–34 204 (52.2) 54 (38.0) 24 (52.2) 126 (62.1)
35 or older 65 (16.6) 19 (13.4) 6 (13.0) 40 (19.7)

Education completed
Primary or less 45 (11.5) 16 (11.3) 5 (10.9) 24 (11.8) .162
Some secondary 287 (73.4) 96 (67.6) 37 (80.4) 154 (75.9)
Secondary or more 59 (15.1) 30 (21.1) 4 (8.7) 25 (12.3)

Race*
Black 320 (82.9) 96 (69.1) 37 (80.4) 187 (93.0) ,.001
Mixed race 60 (15.5) 37 (26.6) 9 (19.6) 14 (6.9)
White or Indian 6 (1.6) 6 (4.3) 0 (0.0) 0 (0.0)

Average weekly income (ZAR)
Less than 500 140 (35.8) 48 (33.8) 16 (34.8) 76 (37.4) .577
500–1,000 192 (49.1) 69 (48.6) 21 (45.7) 102 (50.2)
Greater than 1,000 59 (15.1) 25 (17.6) 9 (19.6) 25 (12.3)

No. of living children
0 99 (25.3) 48 (33.8) 13 (28.3) 38 (18.7) .034
1 126 (32.2) 41 (28.9) 15 (32.6) 70 (34.5)
2 or more 166 (42.5) 53 (37.3) 18 (39.1) 95 (46.8)

Relationship status
Single 163 (41.7) 58 (40.8) 20 (43.5) 85 (41.9) .956
In a relationship 229 (58.3) 84 (59.2) 26 (56.5) 118 (58.1)

Contraceptive use, by method
No contraception 54 (13.8) 19 (13.4) 8 (17.4) 27 (13.3) .133
Male condom 126 (32.2) 52 (36.6) 22 (47.8) 52 (25.6)
Birth control pill 6 (1.5) 2 (1.4) 0 (0.0) 4 (2.0)
Implant 23 (5.9) 8 (5.6) 3 (6.5) 12 (5.9)
Injectable 161 (41.2) 53 (37.3) 12 (26.1) 96 (47.3)
Intrauterine device 6 (1.5) 4 (2.8) 0 (0.0) 2 (1.0)
Female sterilization 16 (3.8) 4 (2.8) 1 (2.2) 10 (4.9)

HIV, human immunodeficiency virus; ZAR, South African Rand.
Data are n (%) unless otherwise specified.
Bold indicates statistical significance at least at the P,.05 level.
Prior HIV status was self-reported before biological confirmation through HIV testing.
* Data missing on race (n55).
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Knowledge of safer conception methods is pre-
sented in Table 3. Knowledge of any antiretroviral-based
methods for safer conception was demonstrated by
59.3% of women. Knowledge of any nonantiretroviral-
based methods for safer conception was demonstrated
among 14.3% of women (95% CI 11.0–18.2). Less than
6% (n523) of women reported knowledge of any of the
following methods: preexposure prophylaxis for the in-
fected partner, self-insemination, or timed intercourse
without a condom. Both knowledge of antiretrovirals
for the infected partner and knowledge of treatment dur-
ing pregnancy were significantly associated with aware-
ness of HIV status, although prevalence of knowledge
was low. When looking at pairwise comparisons of
knowledge of treatment during pregnancy by awareness

of HIV status, it was observed that those that were living
with HIV with a prior diagnosis had significantly higher
prevalence of knowledge than both those that were
HIV-negative and those that were HIV-positive without
knowledge of their status. Knowledge of the use of
a sperm donor was also significantly associated with
awareness of HIV status (Table 3). When looking at
knowledge of methods for safer conception by preg-
nancy intentions, pregnancy intentions were not
associated with knowledge of antiretroviral-based or
nonantiretroviral-based strategies (results not shown).

DISCUSSION

These findings highlight the acute need for targeted
information dissemination regarding safer pregnancy
options among female sex workers. More than 60% of
participants were HIV-positive and half expressed
future pregnancy intentions. Similar to other studies
of people living with HIV, HIV status was not
independently associated with pregnancy inten-
tions.4,12–15 Furthermore, overall knowledge of safer
conception methods was low and no different between
those with and without plans for a future pregnancy.

High fertility intentions among female sex work-
ers have also been described in a Canadian setting,
which found that pregnancy intentions among female
sex workers were similar to that of the general
population.4 Furthermore, future fertility intentions
among HIV-positive sex workers in our study were
similar to that of a study looking at fertility intentions
among other HIV-positive reproductive-aged women
in South Africa.16 Together these findings, although
limited, suggest that sex workers may have compara-
ble fertility intentions as women not engaged in sex
work. Given the HIV burden among sex workers,
these results reinforce the need for services to prevent
vertical and horizontal HIV transmission. Service
delivery providers working with sex workers should
routinely screen for fertility intentions and provide
counseling regarding safer conception methods.

Although an estimated one million births take
place in South Africa annually and approximately
30% are to women living with HIV, few studies
have focused on safer conception methods and safe
pregnancy among women at high risk for HIV.7,17,18

Very little data are available on women’s knowledge
of how to conceive safely, although many pregnan-
cies to women living with HIV are intended.7

Although sex workers in our study with knowledge
of their positive HIV status showed some knowledge
of safer conception strategies, including antiretrovi-
rals for the infected partner, treatment during preg-
nancy, and use of a sperm donor, only half of women

Table 2. Crude and Adjusted Prevalence Ratios of
Current or Future Pregnancy Intentions
Among Female Sex Workers in Port
Elizabeth, South Africa, 2014–2015
(n5379)*

Covariate
Prevalence

Ratio (95% CI)

Adjusted
Prevalence Ratio

(95% CI)

Awareness of HIV
status†

HIV-negative Referent Referent
HIV-positive, no

prior diagnosis
0.80 (0.58–1.12) 0.89 (0.66–1.20)

HIV-positive,
prior diagnosis

0.68 (0.55–0.85)‡ 0.89 (0.72–1.10)

Age (y)
18–24 Referent Referent
25–34 0.62 (0.51–0.75)‡ 1.04 (0.86–1.25)
35 or older 0.32 (0.19–0.53)‡ 0.76 (0.46–1.25)

Race
Black Referent Referent
Other 1.13 (0.87–1.46) 1.07 (0.87–1.32)

No. of living children
0 Referent Referent
1 0.55 (0.45–0.67)‡ 0.58 (0.47–0.71)‡

2 or more 0.28 (0.21–0.37)‡ 0.32 (0.24–0.43)‡

Relationship status
Single Referent Referent
In a relationship 1.47 (1.17–1.85)§ 1.20 (0.97–1.47)
Total years selling

sex
0.95 (0.92–0.98)§ 0.98 (0.96–1.00)

CI, confidence interval; HIV, human immunodeficiency virus.
Bold indicates statistical significance at least at the P,.05 level.
Prevalence ratios were estimated using robust Poisson regression.
* Twelve women were excluded from analysis as a result of missing

data on race (n55) or pregnancy intentions (n57).
† Awareness of HIV status was assessed through self-reported prior

diagnosis and through biological HIV testing as part of the
study.

‡ Statistically significant at P,.001.
§ Statistically significant at P,.05.
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had knowledge of any antiretroviral-based methods for
safer conception and fewer had knowledge of any
nonantiretroviral-based methods. Furthermore, existing
knowledge was primarily of technologically intensive
methods with virtually no awareness of low-cost non-
antiretroviral-based methods. More than 30% of
women did not report knowledge of any method for
safer conception. The same levels of knowledge were
seen when restricting the analysis to women hoping to
have children in the future, suggesting that safer con-
ception knowledge remained markedly low even
among those in greatest need of it. One study looking
at the correlates of safer conception method use in
Ugandan patients found higher knowledge of safer
conception methods was significantly correlated with
use of limited intercourse without a condom to the
fertile period, suggesting that increased knowledge
can result in lower transmission risks.18 Lack of
knowledge may be explained by the poor integration
of safer conception counseling into HIV prevention

and treatment programs as well as stigma around
pregnancy intentions of sex workers and lack of
acknowledgment that occupation may not define
a woman’s identity.19

There are several limitations of this analysis.
First, prior HIV diagnosis and pregnancy intentions
were self-reported and may be underreported as
a result of social desirability bias. However, frequent
reporting of a prior diagnosis and fertility intentions
suggest these concerns may be less pronounced in
this study. Second, knowledge of safer conception
methods was assessed by asking participants about
their awareness of each named strategy, which could
result in overreporting. Despite this concern, overall
knowledge of safer conception methods was low.
Additionally, respondent-driven sampling-adjusted
weights were not used in this secondary analysis
Sensitivity analyses suggested that crude and
weighted estimates of participant characteristics were
comparable. Finally, as a result of the cross-sectional

Table 3. Knowledge of Human Immunodeficiency Virus Prevention Strategies for Conception Among
Female Sex Workers Aged 18–44 Years by Awareness of Human Immunodeficiency Virus Status,
Port Elizabeth, South Africa, 2014–2015 (N5391)

Overall
(N5391)

HIV-Negative
(n5142)

HIV-Positive,
No Prior

Diagnosis (n546)

HIV-Positive,
Prior Diagnosis

(n5203)
P for Pairwise
Comparisons

ARV-based strategies
ARVs for the infected partner .08*

No 300 (76.7) 113 (79.6) 42 (91.3) 145 (71.4) .102†

Yes 91 (23.3) 29 (20.4) 4 (8.7) 58 (28.6) .004‡

PrEP for the uninfected partner .682*
No 374 (95.7) 135 (95.1) 45 (97.8) 194 (95.6) 1.00†

Yes 17 (4.4) 7 (4.9) 1 (2.2) 9 (4.4) .694§

Treatment when pregnant 1.00*
No 203 (51.9) 91 (64.1) 30 (65.2) 82 (40.4) ,.001†

Yes 188 (48.1) 51 (35.9) 16 (34.8) 121 (59.6) .003‡

Non–ARV-based strategies n (%) n (%) n (%) n (%)
Self-insemination 1.00*

No 387 (99.0) 140 (98.6) 46 (100.0) 201 (99.0) 1.00†

Yes 4 (1.0) 2 (1.4) 0 (0.0) 2 (1.0) 1.00‡

Timed intercourse 1.00*
No 387 (99.0) 140 (98.6) 46 (100.0) 201 (99.0) 1.00†

Yes 4 (1.0) 2 (1.4) 0 (0.0) 2 (1.0) 1.00‡

Sperm washing or IVF .523*
No 363 (92.8) 130 (91.6) 44 (95.7) 189 (93.1) .680†

Yes 28 (7.2) 12 (8.4) 2 (4.3) 14 (6.9) .743‡

Using a sperm donor .122*
No 360 (92.1) 132 (93.0) 46 (100.0) 182 (89.7) .342†

Yes 31 (7.9) 10 (7.0) 0 (0.0) 21 (10.3) .017‡

HIV, human immunodeficiency virus; ARV, antiretroviral; PrEP, preexposure prophylaxis; IVF, in vitro fertilization.
Data are n (%) unless otherwise specified.
Bold indicates statistical significance at least at the P,.05 level.
* P for pairwise comparison between HIV-negative and HIV-positive, no prior diagnosis.
† P for pairwise comparison between HIV-negative and HIV-positive, prior diagnosis.
‡ P for pairwise comparison between HIV-positive, no prior diagnosis and HIV-positive, prior diagnosis.
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nature of the study, only associations, and not
causation, can be established.

Overall, the high pregnancy intentions among
sex workers, and low levels of safer conception
knowledge among those hoping to conceive, provide
further impetus for tying reproductive health services
directly to HIV testing and treatment services for
female sex workers in Port Elizabeth. All women
should be provided advice about their options for
safer conception and pregnancy at the same time as
they learn how to manage their HIV. Integrating
sexual and reproductive health services into HIV
testing and treatment services, however, will require
the training of health care workers in increased
sensitivity to issues around reproductive health and
rights. It will also require an acceptance of female sex
workers, regardless of their occupation or HIV
status, as current and future mothers. Our findings
provide motivation for improved engagement of
female sex workers in preventive, comprehensive
family planning services, including access to contra-
ception and safer conception for women at the
greatest risk of HIV acquisition and transmission.
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