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ABSTRACT
Objective STIs during pregnancy increase adverse
pregnancy and birth outcomes and may increase HIV
risk. STI syndromic management is standard of care in
South Africa. Our study evaluated the prevalence and
incidence of STIs in pregnant women and the associated
risk factors.
Methods We combined data from two prospective
observational studies of pregnant women enrolled
while attending their first antenatal clinic (ANC) visit
in Tshwane District and Cape Town. Women ≥18 years
were tested at first ANC visit and at their first postpartum
visit for Chlamydia trachomatis, Neisseria gonorrhoeae
and Trichomonas vaginalis using Xpert assays (Cepheid,
USA). We evaluated the prevalence and incidence of
STI and the associated risk factors using multivariable
regression models.
Results We enrolled 669 pregnant women, 64%
(n=427) from Tshwane District and 36% (n=242) from
Cape Town; 80% (n=534) were women living with HIV
(WLHIV) and 20% (n=135) without HIV. At enrolment,
37% (n=250) were diagnosed with at least one STI, of
which 76% (n=190) were asymptomatic. STI prevalence
was 40% (n=213) in WLHIV and 27% (n=37) in
women without HIV (p=0.01). Baseline STI infection
was associated with younger age (OR=0.95 per year,
95% CI 0.92 to 0.98), higher gestational age (adjusted
OR (aOR)=1.03 per week, 95% CI 1.00 to 1.05), single
relationship status (aOR=1.53, 95% CI 1.09 to 2.15) and
HIV status (aOR=1.86, 95% CI 1.17 to 2.95). Of 419
participants with no STI at baseline, 21 had an incident
STI during follow-up, with a mean follow-up time of 140
days. The incidence rate of STI during pregnancy and
early post partum was 15 infections per 100 women-
years (95% CI 9 to 23). Younger age was associated with
STI incidence.
Conclusion Our study shows high prevalence and
incidence of STIs in pregnancy, especially in WLHIV,
demonstrating the need for STI screening in ANC to
prevent adverse pregnancy and birth outcomes. Most
STI cases were asymptomatic and would have gone
untreated with syndromic management. Aetiological STI
screening is urgently needed to reduce the burden of
STIs in pregnancy.

INTRODUCTION

STIs are among the most common health conditions
in the world and remain a serious public health issue.

Global estimates of the prevalence and incidence of
curable STIs such as Chlamydia trachomatis (CT),
Neisseria gonorrhoeae (NG), Trichomonas vaginalis
(TV) and syphilis remain high with approximately
one million new infections each day.1 Global STI
prevalence estimates have consistently remained high
from 2012 (357 million) to 2016 (376 million).2 3 In
Sub-Saharan Africa, data from studies of pregnant
women using molecular, microbiological and culture
methods showed high prevalence of curable STIs,
ranging from 8% to 38%.4–7 STIs during pregnancy
have been associated with several adverse pregnancy
and birth outcomes, including stillbirth, prematurity, low birth weight and several secondary life-
threatening conditions in surviving neonates.8–11
STIs can cause chronic abdominal pain, and when
left untreated they can cause damage to reproductive
organs, resulting in long-term complications such as
tubal factor infertility.10 12
STIs have also been shown to increase the risk of
HIV acquisition and transmission.13–15 Sub-Saharan
Africa bears a heavy HIV burden, accounting for
approximately 61% of all people living with HIV
in 2018.16 South Africa has the largest number of
people living with HIV globally, with 7.9 million
people living with HIV in 2018.17 In 2017, the HIV
prevalence among pregnant women attending antenatal care in South Africa was 30.8%.18 In pregnant
women living with HIV (WLHIV), STI coinfection
may increase the risk of vertical HIV transmission.
However, successful scale-up of maternal antiretroviral treatment use in pregnancy has dramatically
reduced infant HIV acquisition. Specifically, a recent
study found that mothers with HIV and either CT
and NG had a 3.5-
fold increased risk of vertical
HIV transmission.13 Recent studies conducted in
South Africa have shown high prevalence of curable
STIs among pregnant women, ranging from 32% to
40%.6 19 The dual burden of STIs and HIV remains a
major threat to reproductive health in South Africa.
Henceforth, the high prevalence of STIs in pregnant
WLHIV justifies the need to introduce universal
screening of STIs using deﬁnitive diagnostic tests in
antenatal clinics (ANCs) and key populations.
Consistent with WHO guidelines, South Africa
currently adheres to syndromic management and
treatment of STIs.20–22 A major concern is that many
asymptomatically infected individuals go without
diagnosis and treatment.6 19 23 24 Moreover, vaginal
discharge is common in pregnancy and will often
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Total

All, n (%)

Any STI, n (%)

CT*, n (%)

TV*, n (%)

NG*, n (%)

Coinfections†, n (%)

669

250 (37)

175 (26)

123 (18)

38 (6)

79 (12)

Sociodemographic characteristics
Maternal age (years), median (IQR)

30 (25–34)

29 (24–33)

29 (24–32)

29 (24–33)

26 (23–30)

27 (23–31)

GA at booking (weeks), median (IQR)

18 (13–24)

20 (14–24)

20 (13–25)

19 (15–24)

20 (12–24)

20 (14–26)

Education level completed
 Primary

249 (37)

106 (42)

76 (43)

55 (45)

16 (42)

36 (46)

 Secondary

389 (58)

132 (53)

93 (53)

61 (49)

22 (58)

42(53)

31 (5)

12 (5)

6 (4)

7 (6)

0 (0)

1 (1)

 Married/cohabitating

333 (50)

102 (41)

74 (42)

46 (37)

11 (29)

27 (34)

 Not married/non-cohabitating

309 (46)

133 (53)

93 (53)

66 (54)

24 (63)

46 (58)

27 (4)

15 (6)

8 (5)

11 (9)

3 (8)

6 (8)

228 (34)

71 (29)

54 (31)

36 (29)

12 (32)

28 (35)

20 (3)

8 (3)

7 (4)

2 (2)

0 (0)

1 (1)

114 (65)

85 (69)

26 (68)

50 (63)

 Tertiary (college/university)
Relationship with father of child

 No relationship
Employment status
 Formal employment
 Informal employment
 Unemployed/attending school

421 (63)

171 (68)

Site
 Cape Town

242 (36)

78 (31)

49 (28)

37 (30)

14 (37)

21 (27)

 Tshwane District

427 (64)

172 (69)

126 (72)

86 (70)

24 (63)

58 (73)

Clinical characteristics in this pregnancy
HIV status
 Negative

135 (20)

37 (15)

26 (16)

14 (11)

 Positive

534 (80)

213 (85)

147 (84)

109 (89)

35 (92)

3 (8)

71 (90)

8 (10)

 No

519 (78)

190 (75)

127 (73)

85 (69)

25 (66)

49 (62)

 Yes

150 (22)

60 (24)

48 (27)

38 (31)

13 (34)

30 (38)

107 (87)

30 (79)

66 (84)

Any STI symptoms

Sexual behaviour during pregnancy
 Vaginal sex

596 (89)

220 (88)

154 (88)

 Oral sex

39 (6)

14 (6)

10 (6)

7 (6)

4 (11)

6 (8)

 Anal sex

16 (2)

5 (2)

5 (3)

2 (2)

3 (8)

4 (5)

 2+ sex partners in the past 3 months

18 (3)

6 (2)

3 (2)

4 (3)

0 (0)

1 (1)

Suspect partner of having another sex partner
 No

302 (45)

101 (40)

67 (38)

53 (43)

14 (37)

29 (37)

 Yes

228 (34)

94 (38)

67 (38)

43 (35)

18 (47)

32 (41)

 Don’t know

133 (20)

51 (20)

39 (23)

23 (19)

5 (13)

16 (20)

6 (1)

4 (2)

2 (1)

4 (3)

1 (3)

2 (3)

 N/A‡
Partner’s serostatus
 Concordant HIV-negative

93 (14)

26 (10)

21 (12)

8 (7)

3 (8)

6 (8)

 Concordant HIV-positive

134 (20)

60 (24)

38 (22)

34 (28)

11 (29)

21 (26)

 Serodiscordant

100 (15)

36 (15)

20 (11)

21 (17)

7 (18)

10 (13)

 Serostatus unknown

342 (51)

128 (51)

96 (55)

60 (49)

17 (45)

42 (53)

*The total includes multiple infections of CT, NG and/or TV.
†Coinfection with at least two infections of CT, TV or NG.
‡Refers to women who did not have a partner; they were not in a relationship.
CT, Chlamydia trachomatis; GA, gestational age; n, number of participants; N/A, not applicable; NG, Neisseria gonorrhoeae; TV, Trichomonas vaginalis.

occur even in the absence of an STI,25–27 leading to overtreatment.
In addition, syndromic management approach is not appropriate
for aetiological agent management since it offers treatment for a
group of diseases.21 In this analysis, we evaluated the prevalence
and incidence of STIs in pregnant women who received point-of-
care STI screening during ANC visits and the percentage of pregnant women who had STI symptoms. We also evaluated the risk
factors associated with having STI during pregnancy.

METHODS
Study design and setting

We collated data from two observational prospective studies
of pregnant women attending public sector ANCs in Tshwane
District and Cape Town, South Africa. Study enrolment in
376

Tshwane District occurred between June 2016 and October
2017, with the purpose of the study to determine the acceptability and feasibility of integrating point-of-care STI testing
and same-day treatment into antenatal care services for pregnant WLHIV. The study setting, eligibility criteria, data collection, and specimen collection and testing have been described
elsewhere.6 Study enrolment in Cape Town occurred between
January 2018 and January 2019. The purpose of the study was
to understand the prevalence and incidence of bacterial STIs
among pregnant women. The study setting, eligibility criteria,
data collection, and specimen collection and testing have been
described elsewhere.23 Briefly, to be part of both studies, pregnant women had to be ≥18 years of age, attending their first
ANC visit, with gestational age less than 35 weeks, confirmed
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Table 1 Baseline characteristics and prevalence of any STI and by STI type among pregnant women attending first antenatal visit in South Africa
(2016–2019)
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STI negative at first
ANC visit

STI positive at first ANC visit
n=250 (37%)

n=419

95% CI (0.33 - 0.41)

STI incident at third trimester or
Women living
with HIV

Women without
HIV

n=213 (40%)

n=37 (27%)

post-partum visit
n=21
15 infections per 100 womenyears
95% CI (9-23)

Same positive STI result
at follow up visit

Cleared STI at
follow up visit

Same positive STI
result at follow up visit

n=30 (14.1%)

n= 183 (85.9%)

Cleared STI at
follow up visit

n=3 (8.1%)

n=34 (91.9%)

Women living
with HIV

Women
without HIV

n=17 (5.2%)

n=4 (4.0%)

15 CT infections
10 TV infections
5 NG infections

Figure 2 STI prevalence by HIV status in pregnant women screened
at first antenatal visit in South Africa, 2016–2019. Curable STIs
include Chlamydia trachomatis (CT), Neisseria gonorrhoeae (NG) and
Trichomonas vaginalis (TV).

HIV status and with intent to reside within the community
for the duration of the pregnancy up to delivery. Women were
screened, recruited and interviewed by trained study staff.
Sociodemographic and clinical data were collected through
interview-administered structured questionnaires and abstractions from clinical folders.

Specimen collection, testing and treatment

As previously described,6 23 women self-collected vulvovaginal swab specimens using Xpert CT/NG Vaginal/Endocervical
Specimen Collection Kits (Cepheid, Sunnyvale, California).
Specimens were tested for CT, NG and TV at first ANC visit
and at the first visit within 1 month (4 weeks) post partum.
Specimens were tested immediately, and women were given
the results before leaving the clinic. Women with a positive
STI test result were given treatment based on the Xpert result
in accordance with South African national guidelines.21 CT
infections were treated with 1 g azithromycin orally in front
of a nurse, NG with an intramuscular injection of 250 mg
ceftriaxone plus 1 g azithromycin orally (2 g azithromycin in
case of significant penicillin allergy), and TV with 400 mg
metronidazole orally every 12 hours for 7 days. As per the
national STI guidelines, women were given counselling
and were provided with condoms and partner notification/
referral letter. The partner notification letter included the
specific STI(s) that the participant was diagnosed with and
a recommendation for partner treatment. At the following
visit, participants were asked if they disclosed their STI
status to partners and if partners took medications to treat
the STI. In the Cape Town study, all pregnant women had
a confirmed HIV test result at enrolment, and repeat HIV
testing for women without HIV at every antenatal appointment and after delivery.

Data management
Study data were collected and managed using Research Electronic Data Capture (REDCap).28 All study data used a unique
participant identifier allocated at study enrolment, and all
electronic communications were done through password-
protected, encrypted files.

3 TV infections

Figure 1 Prevalence and incidence of curable STIs in pregnant women
screened at first antenatal clinic (ANC) visit in South Africa, 2016–2019
(n=669). Curable STIs include Chlamydia trachomatis (CT), Neisseria
gonorrhoeae (NG) and Trichomonas vaginalis (TV).

Statistical analysis

Participant characteristics were compared using Wilcoxon
test, χ2 test or Fisher’s exact test as appropriate. We evaluated
the prevalence of STI at first ANC visit and factors associated using a logistic regression model. We estimated the incidence of any curable STI and factors associated with time to
incident STI using Poisson regression model. For all models,
exploratory analyses were performed using directed acyclic
graphs for each analysis to consider a priori confounders to be
included in multivariable models.29
All women participating in the two studies provided informed
written consent for their own participation.

RESULTS

We enrolled and followed 669 pregnant women at their first
ANC visit: 427 (64%) women from Tshwane District (all
WLHIV) and 242 (36%) from Cape Town (44% (n=107)
WLHIV and 56% (n=135) women without HIV). The median
age of participants was 30 years (IQR 25–34 years) and the
median gestational age was 18 weeks (IQR 13–24 weeks)
(table 1). Half of the women reported being married or cohabitating with partner and a third (34%) were formally employed.
Almost all women (89%) reported having vaginal sex during
pregnancy.

Prevalence of STI at first ANC visit

At baseline, 37% (n=250) of pregnant women in our study
were diagnosed with at least one STI (95% CI, 33% to 41%;
n=250) (table 1 and figure 1). The most common infection was CT (26%, n=175), followed by TV (18%, n=123)
then NG (6%, n=38); 12% (n=79) of pregnant women had
>1 STI infection. Women with curable STI coinfections were
of younger age, with a median age of 27 years (IQR 23–33
years), compared with all women (median age 30 years,
IQR 25–34 years), and more than 60% were not married
or cohabitating with their partner. When stratified by HIV
status, 40% (n=213) of WLHIV were diagnosed with at least
one of CT, NG or TV vs 27% (n=37) in pregnant women
living without HIV (p=0.01) (figure 1). CT monoinfection
was the most common STI in both women living with HIV
and living without HIV (15.3% vs 14.8%), followed by TV
monoinfection higher in WLHIV (10.3% vs 5.9%) (figure 2).
Coinfection of CT/NG occurred in 7.7% of WLHIV vs 4.4%
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Pregnant women screened for
CT, NG and TV at first ANC
(N=669)
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Table 2

among women living without HIV. Asymptomatic STI infection did not vary by HIV status.

Correlates of any STI infection at first antenatal visit
At baseline, STI infection was associated with younger age
(OR=0.95 per year, 95% CI 0.92 to 0.98). In adjusted analyses, STI infection was associated with higher gestational
age at first ANC visit (adjusted OR (aOR)=1.03 per week,
95% CI 1.00 to 1.05) and non-
marital/cohabitating relationship (aOR=1.53, 95% CI 1.09 to 2.15). No relationship (aOR=2.64, 95% CI 1.18 to 5.87), HIV-positive status
(aOR=1.86, 95% CI 1.1 to 2.95), reported concordant HIV-
positive serostatus with partner (aOR=2.72, 95% CI 1.50

Factors associated with STI prevalence at first ANC visit in pregnant women in South Africa (2016–2018)

Total

Any STI, n (%)

No STI, n (%)

250 (37)

419 (63)

OR (95% CI)

aOR (95% CI)

Sociodemographic characteristics
Maternal age (years), median (IQR)

29 (24–33)

30 (26–34)

0.95 (0.92 to 0.98)

GA at booking (weeks), median (IQR)

20 (14–24)

18 (13–23)

1.02 (1.00 to 1.05)

1.03 (1.00 to 1.05)*

Education level completed
 Primary

106 (42)

143 (34)

Ref

 Secondary

132 (53)

257 (62)

0.69 (0.50 to 0.96)

0.76 (0.53 to 1.09)

12 (5)

19 (4)

0.85 (0.39 to 1.83)

0.97 (0.44 to 2.10)

 Married/cohabitating

102 (41)

231 (55)

Ref

 Not married/non-cohabitating

133 (53)

176 (42)

1.71 (1.23 to 2.36)

1.53 (1.09 to 2.15)

15 (6)

12 (3)

1.83 (1.27 to 6.26)

2.64 (1.18 to 5.87)

71 (29)

157 (37)

8 (3)

12 (3)

 Tertiary (college/university)

*

Relationship with father of child

 No relationship

†

Employment status
 Formal employment
 Informal employment
 Unemployed/attending school

171 (68)

250 (60)

Ref

*

1.47 (0.57 to 3.76)

1.33 (0.51 to 3.47)

1.51 (1.07 to 2.13)

1.47 (1.03 to 2.09)

Site
 Cape Town
 Tshwane District

78 (31)

164 (39)

Ref

172 (69)

255 (61)

1.41 (1.01 to 1.97)

Clinical characteristics in this pregnancy
HIV status
 Negative

37 (15)

98 (23)

 Positive

213 (85)

321 (77)

Ref
1.75 (1.16 to 2.66)

 No

190 (76)

333 (79)

Ref

 Yes

60 (24)

86 (21)

1.22 (0.84 to 1.79)
0.83 (0.51 to 1.37)

‡
1.86 (1.17 to 2.95)

Any STI symptoms

Sexual behaviour during pregnancy
220 (88)

376 (90)

 Oral sex

 Vaginal sex

14 (6)

25 (6)

0.93 (0.47 to 1.83)

 Anal sex

5 (2)

11 (3)

0.75 (0.26 to 2.20)

 2+ sex partners in the past 3 months

6 (2)

12 (3)

0.83 (0.30 to 2.25)

Suspect partner of having another sex partner
 No

101 (40)

201 (48)

Ref

 Yes

94 (38)

134 (32)

1.39 (0.97 to 1.99)

 Don’t know

55 (22)

84 (20)

1.30 (0.85 to 1.97)

 Concordant HIV-negative

26 (10)

67 (16)

Ref

 Concordant HIV-positive

60 (24)

74 (18)

2.08 (1.18 to 3.68)

Partner’s serostatus

 Serodiscordant
 Serostatus unknown

36 (15)

64 (15)

128 (51)

214 (51)

§
2.72 (1.50 to 4.93)

1.44 (0.78 to 2.66)

1.76 (0.94 to 3.31)

1.54 (0.93 to 2.54)

1.67 (1.00 to 2.82)

Confidence intervals in bold had sufficient evidence to conclude that the groups were statistically significantly different
*Model adjusted for maternal age, marital status and HIV status.
†Model adjusted for maternal age.
‡Model adjusted for maternal age, marital status, HIV status, employment status and education level.
§Model adjusted for maternal age, marital status, employment status and education level.
ANC, antenatal clinic; aOR, adjusted OR; GA, gestational age; n, number of participants; ref, reference.
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in HIV-
uninfected women; 3.2% of WLHIV had CT/NG
coinfection vs 1.5% of HIV-uninfected women. Coinfection
of NG and TV and infection with CT/NG/TV occurred only
among WLHIV, with 1.3% and 1.1% of women, respectively
(figure 2). Of the 175 women who had a positive CT infection
at first ANC visit, 8.6% (n=15) were still infected with CT
by follow-up visit. Of the 123 women who had a positive TV
infection at first ANC visit, 10.5% (n=13) were still infected
with TV by follow-up visit. Of the 38 women who had a
positive NG infection at first ANC visit, 13.1% (n=5) were
still infected with NG by follow-up visit (figure 1). A large
proportion of participants (76%, n=190) had an asymptomatic infection (table 1). Among WLHIV, 76% (n=161) had
asymptomatic STI infection compared with 70% (n=26)

Epidemiology

to 4.93) and unknown partner serostatus (aOR=1.67, 95%
CI 1.00 to 2.82) were associated with STI infection at first
ANC visit adjusting for other covariates (table 2). Reporting
of symptoms at baseline was not associated with having STI.

Incidence of any STI from first ANC visit to the first postnatal
visit

Of the 419 participants who were not infected with any STI
at baseline, 21 women were diagnosed with an incident STI
during a follow-up period of 1624 woman-months, with a
median follow-up time of 140 days (IQR 98–168). The total
incidence of any STI during pregnancy and early post partum
was 15 infections per 100 women-years (95% CI 9 to 23).
Of the 21 incident STIs, 81% were in WLHIV (n=17; 5%
of WLHIV) and 19% in women without HIV (n=4; 4% of
women without HIV) (figure 1). There was no difference in
follow-up time among WLHIV, with a median follow-up time
140 days (IQR 98–175), from women without HIV, with a
median follow-up time 140 days (IQR 98–168). The most
common incident infection was CT (4%, n=17), followed
by TV (1.2%, n=5) then NG (1%, n=2) (figure 3). TV and
NG infections occurred only among WLHIV and 1% (n=3)
of women had >1 STI infection during the follow-up period.

Correlates of any incident STI from first ANC visit to the first
postnatal visit

During the follow-up period, incident STI infection was associated with younger age (incidence rate ratio (IRR)=0.96,
95% CI 0.89 to 0.98) and having a once-off sexual partner
(IRR 14.3, 95% CI 3.0 to 68.8) (table 3).

DISCUSSION

Our study measured the prevalence and incidence of curable
STIs (CT, NG and TV) in pregnant women living with and
without HIV who were attending ANC care in community
health centres in two health districts in South Africa. In this
study, we identified high STI prevalence and incidence among
WLHIV, but also relatively high prevalence among women
living without HIV. Three-quarters of the women diagnosed
with an STI were asymptomatic. The most common infection
was CT, followed by TV; 12% of women were infected with
more than one curable STI. Risk factors for having STI included
younger age, increased gestational age when presenting at first
ANC visit, HIV status and non-married/cohabitating relationship status.

CONCLUSION

We found a high prevalence and incidence of CT, NG and TV
in pregnant women followed up to the first postpartum visit.
Prevalence was higher in pregnant WLHIV, demonstrating the
need for appropriate STI screening and treatment to prevent
mother to child vertical transmission of STIs and HIV. Risk
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Figure 3 Monoinfection and multiple incident infections among 21
women with a positive STI during follow-up in South Africa, 2016–2017
(n=419).

The maternal STI prevalence of 37% in antenatal care is
consistent with results found in several previous studies of
pregnant women in Sub-Saharan Africa.4–6 19 23 30 When stratified by HIV status, 40% of WLHIV were diagnosed with at
least one STI vs 27% in pregnant women living without HIV.
This reflects either common risk behaviours that increase
both HIV and STI acquisition risk, or increased risk of HIV
acquisition due to genital tract infections.6 13–15 In light of
adverse pregnancy, infant and HIV outcomes in women with
STI,8 10 11 30 we advocate for the adoption of aetiological STI
screening and treatment in antenatal care.6 23 25 Demonstrated
and well documented in other studies, our findings re-emphasise that women of younger age and non-married/cohabitating
relationship status had increased odds of an STI infection in
pregnancy.6 13 19 23 We noted persistent STIs among 14.1% of
WLHIV who had an STI at first ANC visit and 8.1% of women
living without HIV who had an STI at first ANC. This could be
attributable to treatment failure/poor adherence, risky sexual
behaviours among the pregnant women or reinfection from
sexual partners. Given that almost 90% of the pregnant women
remained sexually active during their pregnancy, partner notification and partner treatment are critical to avoid reinfection.
Although partner notification is an important component of
STI management in the syndromic approach,22 future studies
on different partner notification and partner treatment strategies are necessary to understand barriers to successful STI
treatment during pregnancy.
The overall STI incidence was 15 infections per 100
women-years (95% CI 9 to 23), lower than the findings from
a 2015 study in KwaZulu Natal of pregnant women living
with and without HIV, with a high incidence rate of 43.8 per
100 person-years.19 The high STI incidence in KwaZulu Natal
could be due to the study setting with a high-risk population.
It could also be due to longer postpartum follow-up of 14
weeks postdelivery in the KwaZulu Natal study, where women
had possibly resumed having unprotected sexual intercourse
after delivery, vs 4 weeks in our study.19 However, both studies
have findings of high proportions of STIs being asymptomatic
consistent with other STI studies in South Africa.6 11 19 The
current global STI control is hampered by a large proportion
of asymptomatic infections, yet programmes in low-income
and middle-
income countries lack a feasible point-
of-
care
diagnostic test for appropriate STI screening in STI and ANC
health centres.6 11 20 23 Forthcoming studies need to investigate
on the impact of STIs and STI treatment during pregnancy on
adverse pregnancy and birth outcomes.
Our study had several strengths. We collated data from two
sites to increase generalisability of our study findings. Although
our study provides important evidence for the need to revise
STI screening and treatment guidelines, it is not without limitations. Sexual behaviour data during pregnancy were self-
reported, which may be biased by recall or social desirability
bias, hence resulting in under-reporting of risky sexual behaviours. Lastly, our study had WLHIV over-represented relative
to women without HIV; hence, our results should not be interpreted as being representative of pregnant women in general.
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Factors associated with STI incidence in pregnant women in South Africa (2016–2018)

Total

Any STI, n (%)

No STI, n (%)

21 (5)

398 (95)

IRR (95% CI)

Sociodemographic characteristics
Maternal age (years), median (IQR)

30 (25–33)

30 (26–34)

0.96 (0.89 to 0.98)

GA at first ANC (weeks), median (IQR)

17 (15–26)

18 (13–23)

1.01 (0.95 to 1.08)

Education level completed
 Primary

9 (43)

134 (34)

 Secondary

9 (43)

248 (62)

Ref
0.55 (0.22 to 1.40)

 Tertiary (college/university)

3 (14)

16 (4)

2.50 (0.68 to 9.26)

Relationship with father of child
 Married/cohabitating

12 (57)

219 (55)

 Not married/non-cohabitating

7 (33)

169 (42)

Ref

 No relationship

2 (10)

10 (3)

 Formal employment

8 (38)

149 (37)

 Informal employment

0 (0)

12 (3)

0.55 (0.22 to 1.40)

13 (62)

237 (60)

2.50 (0.68 to 9.26)

1.00 (0.43 to 2.30)

Employment status

 Unemployed/attending school

Ref

Site
 Cape Town

5 (24)

159 (40)

16 (76)

239 (60)

 Positive

17 (81)

304 (76)

 Negative

4 (19)

94 (24)

17 (81)

359 (90)

0.48 (0.17 to 1.38)

2 (10)

23 (6)

1.66 (0.41 to 6.73)
1.85 (0.27 to 12.6)

 Tshwane District

Ref
2.05 (0.76 to 5.51)

Clinical characteristics in this pregnancy
HIV status
1.29 (0.44 to 3.77)
Ref

Sexual behaviour during pregnancy
 Vaginal sex
 Oral sex
 Anal sex

1 (5)

10 (3)

 2+ sex partners in the past 3 months

0 (0)

12 (3)

 No

7 (33)

194 (49)

 Yes

8 (38)

126 (31)

1.71 (0.63 to 4.62)

 Don’t know

5 (24)

77 (19)

1.75 (0.57 to 5.36)

 N/A*

1 (5)

1 (1)

14.3 (2.99 to 68.8)

 Concordant HIV-negative

2 (10)

65 (16)

 Concordant HIV-positive

2 (10)

72 (18)

0.90 (0.13 to 6.42)

 Serodiscordant

2 (10)

62 (16)

1.04 (0.14 to 7.43)

15 (70)

199 (50)

2.34 (0.53 to 10.26)

Suspect partner of having another sex partner
Ref

Partner’s serostatus

 Serostatus unknown

Ref

Confidence intervals in bold had sufficient evidence to conclude that the groups were statistically significantly different
*Refers to women who did not have a partner; they were not in a relationship.
ANC, antenatal clinic; GA, gestational age; IRR, incidence rate ratio; n, number of participants; N/A, not applicable; ref, reference.

Key messages
►► Overall 37% of pregnant women at first antenatal clinic

visit were diagnosed with Chlamydia trachomatis, Neisseria
gonorrhoeae and/or Trichomonas vaginalis: 40% in HIV-
positive women vs 27% in HIV-negative women.
►► The composite incidence during pregnancy and early post
partum was 15 infections per 100 women-years.
►► Risk factors for STI diagnosis in pregnancy included younger
age, higher gestational age at enrolment, single relationship
and HIV status.
►► Three-quarters of women with STIs had no symptoms,
providing compelling evidence for integrating aetiological STI
screening into antenatal care in South Africa.
380

factors for STIs during pregnancy included younger maternal
age, increased gestational age, HIV status and being unmarried/not cohabitating. The majority of STI cases in our study
were asymptomatic, providing compelling evidence to employ
a rapid diagnostic test for STI screening during pregnancy in
South Africa.
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