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Abstract

In 2014, about 1.5 million pregnancies occurred among HIV-positive women in low and middle-income countries. To pool
magnitude and factors associated with unintended pregnancy in women living with HIV in sub-Saharan Africa, a systematic
search of electronic databases was undertaken in November 2016. Pooling the magnitude of unintended pregnancy reported
by 14 studies yielded a crude summary prevalence of 55.9%. The magnitude of unwanted pregnancy and mistimed pregnancy
in six studies ranged from 14 to 59 and 9 to 47.2%, respectively. Contraceptive failure was an important factor for many
unintended pregnancies. The magnitude of unintended pregnancy was significantly higher in HIV-positive women than for
HIV-negative women in three out of six studies. The available evidence suggests that there is a high magnitude of unintended
pregnancy in this population. Improving effective contraceptive utilization is thus a priority to address unintended pregnan-
cies and to prevent mother to child transmission of HIV. PROSPERO Number: CRD42016051310.
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Introduction

HIV/AIDS is a global public health problem. In 2015,
about 36.7 million people were living with HIV. Sub-
Saharan Africa is disproportionally affected by HIV; in
2015, this region accounted for 69.4% of people living with
HIV (PLHIV) globally [1]. About 1.5 million pregnancies
occurred among HIV-positive women in low and middle
income countries which was mainly in sub-Saharan Africa
[2]. In 2014, an estimated 170,000 new HIV infections
occurred among children [3] and 90% of new HIV infections
in children were through perinatal transmission [4]. In many
of these countries, women often learn of their HIV diagnosis
and pregnancy at the same time [5], though, many women
living with HIV (WLHIV) are choosing to have children
following awareness of their HIV status [6].

Early in the HIV epidemic, WLHIV were discouraged
from having children due to the risks associated with trans-
mission of disease. The rights of WLHIV to make repro-
ductive decisions have been violated [7, 8], with coerced
sterilization being documented in South Africa, Namibia
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and Chile [9]. However, with improved health status and the
prevention of mother to child transmission (PMTCT), there
have been improvements in addressing WLHIV’s reproduc-
tive rights [10, 11].

The PMTCT is a global public health agenda [3]. Though
the prevention of unintended pregnancy is among the four
key strategies of PMTCT, this strategy has not been effec-
tively utilized in sub-Saharan Africa [12]. Attention is
focused on antiretroviral (ARV)-mediated PMTCT among
HIV-positive pregnant women [13]. However, studies esti-
mate that prevention of unintended pregnancies is more
effective and efficient than prevention during pregnancy [14,
15]. Unintended pregnancy in WLHIV is therefore an ongo-
ing challenge to the elimination of mother to child transmis-
sion of HIV (MTCT) [16].

An unintended pregnancy is one that is either unwanted
or mistimed. Unwanted pregnancy refers to cases where a
woman does not want a child at all, while mistimed preg-
nancy refers to a woman becoming pregnant earlier than
desired [17, 18]. Understanding the magnitude of unintended
pregnancy is an important first step in the public health
approach to prevent it. To date, only a handful of studies
have assessed the prevalence of unintended pregnancy, and
no systematic review has been carried out on WLHIV in
sub-Saharan Africa.

In general, unintended pregnancy can result from unmet
needs for contraception [19], contraceptive failure [20,
21], intimate partner violence [22] or sexual violence [22,
23]. WLHIV who have unmet needs are those who want
to stop or delay childbearing but are not using any method
of contraception [24]. Unintended pregnancies are associ-
ated with adverse outcomes such as abortion, stillbirths, low
birth weight, and adverse social and health outcomes after
birth [19, 25]. In WLHIV, there is additional risk of HIV
transmission to the child [26]. Moreover, serodiscordant
couples face hard choices concerning sexuality, parenthood
desires and family life [27, 28]. In serodiscordant couples, an
increase in HIV-1 risk during pregnancy [29] might override
their intention to have a child [7, 30].

Although a systematic review by Barbara et al. indicated
that fertility desire among HIV-positive women is lower than
HIV-negative women [7], studies have indicated that anti-
retroviral therapy (ART) utilization increases fertility rates
[31, 32]. Myer et al. documented that pregnancy incidence
in ART users is about 74% higher than among women who
have not yet started ART [32] which might be due to the
improvement in quality of life and restoration of fertility in
line with restoration of health [33].

Although the reproductive rights of WLHIV were
neglected historically in many settings [9, 34], there has
been shifts in perception and attitude around the repro-
ductive rights of WLHIV [27]. It is important to not only
prevent unintended pregnancy but also help these women
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plan their pregnancies in line with their intentions. Qualita-
tive studies reported unintended pregnancy in WLHIV [35,
36]. A qualitative study from South Africa found that tim-
ing and stigma strongly influenced disclosure of unintended
pregnancy and/or HIV [35]. Another study from the same
country demonstrated that personal, social, and relationship
dynamics shaped planned versus unplanned pregnancies
in WLHIV [37]. A further qualitative study from Uganda
revealed a lack of control when making decisions were fac-
tors associated with unintended pregnancy [36]. Although
fertility rates have been improving in WLHIV [31], the rate
of unintended pregnancy in WLHIV have not been system-
atically reviewed.

Despite the fact that the majority of PLHIV in sub-Saha-
ran Africa are women [4] with a high unmet need for fam-
ily planning, no review has systematically examined how
unintended pregnancy varies by HIV status, ART utilization,
contraceptive use, age and gender. Therefore, the aim of the
present study is to determine the magnitude of unintended
pregnancies in WLHIV in sub-Saharan Africa and to sum-
marise findings on factors associated with unintended preg-
nancies in these women.

Methods
Protocol and Registration

This systematic review conforms to the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis guideline
(PRISMA) [38] (Supplement S1). The systematic review
protocol was registered with PROSPERO on November 15,
2016, Number CRD42016051310.

Eligibility Criteria

Studies reporting unintended pregnancy in WLHIV in sub-
Saharan Africa were eligible. Articles published in English
since 2005 were included, as this was the year when survival
rates for HIV-positive people in sub-Saharan Africa started
to improve due to increased ART accessibility [1, 39, 40]. In
order to assess higher quality evidence, only cross-sectional
and cohort studies were included, with case studies, qualita-
tive studies, editorials, letters of correspondence, opinions
and commentaries excluded from the review. Studies that
focused on a subset of WLHIV such as those involving sero-
discordant couples or contraceptive users only were deemed
ineligible, as these were not representative of WLHIV and
might bias the pooled magnitude of unintended pregnancy.
Studies conducted solely among serodiscordant women were
ineligible for pooling the magnitude of unintended preg-
nancy because the risk of infection to a partner [41] might
override the intention to have a child [30]. Studies focused
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on safer conception were not eligible for inclusion due to
their focus on efficacy, effectiveness, safety, and acceptabil-
ity of pre-exposure prophylaxis, limiting condomless sex
to peak fertility, male circumcision, STI treatment, in vitro
fertilization, sero-discordant relationship, semen processing.

Information Sources

The following electronic databases were searched: MED-
LINE, PubMed, Embase, PsychINFO, Scopus and CINAHL,
with additional articles searched in Google Scholar and the
African Index Medicus through the World Health Organiza-
tion database. Furthermore, bibliographies of selected arti-
cles were scanned for relevant studies. All searches were
carried out by the first author (TRF) in November, 2016.

Search Strategy

For database searches, Medical Subject Headings (MeSH)
terms were used to identify relevant articles. The first
author (TRF) developed the search strategy which was then
reviewed by MLH and DL. Finally, the search strategy was
reviewed and modified with assistance from the Faculty of
Health and Medicine Librarian. The search terms included
(((*“Unintended Pregnancy’[All Fields] OR “Unwanted
Pregnancy”[All Fields]) OR “unplanned Pregnancy”[All
Fields]) OR “accidental Pregnancy”[All Fields]) AND
(“HIV’[MeSH Terms] OR “HIV”’[All Fields]). These terms
were used with some modification from one database to
another.

For Ovid interface (MEDLINE, Embase and
PSYCHINFO), we used a faceted search (Supplement S2).
The search strategy for Medline was

1. pregnancy, unplanned/or pregnancy, unwanted/
((unintended or unwanted or unplanned or “not
planned” or un-planned) adj2 pregnan®).tw.

1or2

exp HIV/

Antiretroviral Therapy, Highly Active/or antiretroviral
therap*.mp.

Anti-retroviral agents/or HIV infections/

Anti-HIV agents/

4or5or6or7

3and 8

limit 9 to yr="2005 -current”

kW

SwowNo

—_—

Selection and Data Collection Process

The literature search results were downloaded into END-
NOTE X7 software (Thomson Reuters (Scientific) Inc., New
York City, New York, USA). Duplicates were removed and
screening was conducted by titles and abstracts (see Fig. 1).

Articles were screened based on the inclusion and exclusion
criteria. Studies were assessed for eligibility, with screening
of title and abstracts followed by retrieval and screening of
full texts. If an abstract was eligible, the whole article was
read. We developed a data extraction sheet by modifying
the Johanna Briggs Institute (JBI) data extraction template.
Two authors (TRF and ASM) extracted the data indepen-
dently. Any disagreement was resolved through discussion
between the reviewers. Where a consensus could not be
reached between the two authors, a third reviewer (MLH)
resolved these discrepancies by discussion. A summary of
the included studies is shown in Table 1.

The data extraction sheet contains the name of the first
author, year of publication, country of study, study design,
study settings, participant characteristics, key findings, and
limitations of the study (Supplement S3).

Risk of Bias in Individual Studies

Assessment of risk bias in the individual studies was con-
ducted using the JBI Prevalence Critical Appraisal Tool
designed for a systematic review of observational epidemio-
logical studies reporting prevalence [42]. This tool assesses
nine methodological criteria using Yes, No, and Unclear. To
assess the risk of bias, two authors (TRF and ASM) rated
each of the nine items according to the dichotomous ratings:
Yes and No/Unclear, where a maximum value of 9 could be
obtained. Studies with a higher score indicated lower risk
of methodological bias. Study quality based on these scores
were then categorized into low (1-3), medium (4-6) and
high (7-9) (Supplement S4).

Data Synthesis

The prevalence estimate of unintended pregnancy in
WLHIV was calculated by pooling the study specific esti-
mates of unintended pregnancy using random effect meta-
analysis that considered heterogeneity between studies. Due
to data being collected from different settings and partici-
pants, it was not sufficiently homogeneous. The data were
collected from antenatal care (ANC) clients, post-partum
women, family planning units, and HIV clinics. Two stud-
ies were community-based surveys. The pooled estimates
and the 95% confidence interval were conducted based on
individual studies. Chi square (y°) tests and the I? statistic to
assess in heterogeneity in between studies, I> > 75% indicat-
ing heterogeneity was used.

We then performed a sensitivity analysis to determine
the effect of individual studies on the overall effect of the
magnitude of unintended pregnancy by serially excluding
each individual study. Finally, subgroup analyses were con-
ducted to investigate the sources of heterogeneity (for quality
of study, and participant type). OpenMeta Analyst software
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Fig. 1 Selection process
Records identified through database Additional records identified
c searching through other sources
2 (n=2452) (n=32)
©
= |
: | |
= Records after duplicates removed
(n=1491)
'
: Records excluded
@ Records screened for title » n= 1462 through reading title
g and abstract —> and abstracts
2 (n=1491) » n=5 conducted in other low and
) middle countries
2
— v
Full—te*t tar?cles assessed for Nine articles excluded
eligibility (n =27) —T—»| * 6 articles did not report unintended
Z pregnancy in HIV-positive women
e}
= l e 4 articles excluded after reading the
- full articles (1 article did not report
Studies included in unintended pregnancy for WLHIV
— qualitative synthesis separately or factors, 2 were
(n=17) incomplete, 1 inconsistent between
i method and result)
- Studies included in
] quantitative synthesis
=) (n=14)
o
=

was used for all analyses. We reviewed mistimed versus
unwanted pregnancy, age, HIV status and ART utilization,
as well as gender, and contraception impact on unintended
pregnancy.

Results
Study Characteristics

In total, 2484 articles were identified through the search-
ing criteria and 2467 articles were excluded (n=990 for
being duplicates, n= 1467 through title and abstracts and
n= 10 through reading full article). Seventeen studies (5253
participants) in 11 countries were included for qualitative
data synthesis (see Fig. 1). Among the seventeen stud-
ies included, fourteen studies reported on the magnitude
of unintended pregnancy in WLHIV. These studies were
illustrated using forest plots. A further study reported on
unwanted pregnancy only. This was retained for inclusion in
the comparison of unwanted versus mistimed pregnancy. A
further study reported only on factors associated with unin-
tended pregnancy in WLHIV and another study focused on
unintended pregnancy among HIV-positive adolescents. The
included studies came from the Democratic Republic of the
Congo (n=1), Rwanda (n=1), Swaziland (n=1), Zimbabwe
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(n=1), Botswana (n=1), Nigeria (n=1), Kenya (n=2),
South Africa (n=2), Malawi (n=3) and Uganda (n=3). A
further study [43] was conducted in Nigeria and Zambia.
Only two studies were population based [18, 43]. The stud-
ies involved various types of participants: pregnant (n=23),
post-natal (n=06), both pregnant and post-natal (n=1), HI'V-
positive women cohort study at health institutions (n=2),
retrospective information on most recent pregnancies (n=4),
and adolescents (aged 15-19 years) (n=1) (see Table 1).
Although we searched for studies published since 2005, all
the publications were between 2010 and 2016. The studies
covered a period between 2003 and 2014 with most data
concentrated after 2010.

Unintended Pregnancy in Women Living with HIV

Fourteen studies selected for pooled prevalence of unin-
tended pregnancy in WLHIV were geographically diverse
(nine countries). The magnitude of unintended pregnancy
ranged from 37.2 to 75% among WLHIV. The pooling
of the magnitude of unintended pregnancy in WLHIV
yielded 55.9% (2506/4662; 95% CI 50.2-61.6%) with sig-
nificant evidence of heterogeneity (Q =204.684, (*=0.011,
1>=93.65%, p<0.001) (see Fig. 2). Sensitivity analysis
noted that no individual study affected the pooled magnitude
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of unintended pregnancy in WLHIV by more than 1.5%
(Supplement S5).

We carried out subgroup analyses of unintended preg-
nancy in WLHIV by the methodological quality of the
studies. The pooled prevalence of unintended pregnancy
among HIV-positive women was 56.1% (664/1361; 95% CI
42.7-69.6%) (Q=29.64, ’=93.25%, P <0.001) for high
quality, 53.8% (1542/2836; 95% C1 46.4-61.2%) (Q=133.8
1’=94.02%, P <0.001) for medium quality and 64.9%
(300/465; 95% CI 58.0-71.7%) (Q=2.48, I°=59.64%,
P=0.115) for low quality studies (Supplement S6).

We also carried out subgroup analyses by partici-

care professionals were included

fertility intention
-Only pregnancies known to health

-Inability to capture in change in

Limitations of study

<= R N
K= s - g ~ o
,i %S ‘q‘é T E § o E - pant type. The prevalence was 57.2% (540/922; 95% CI
5 IL f.E d525Ed 38.1-75.7%) (Q=66.47, I"=96.99%, P <0.001) among
S 2 & ; g< 5< §‘°§ 2 :;'g HIV-positive pregnant women and 56.1% (1324/2523;
S Els e b5 20w sEES 95% CI 46.8-65.5%) (Q=107.97, I=95.37%, P <0.001)
EEEEZ UL=E) g% SOoREE g £ 8 among postpartum HIV-positive women. The pooled preva-
= =1 > e O = .
" %’ g ?;% 2' ;"g 5 8:‘ =g % i ERR lence of unintended pregnancy was 61.8% (105/170; 95% CI
-_%D ‘:%Dg §8=¢8Z § = ; TEE ;%E g 54.5-69.1%) among the WLHIV whose pregnancy intention
= 5 g gé; é % é ;: g ) E s 2 g g was evaluated before pregnancy. The prevalence of unin-
Q F PO FFERL g OCBE0 tended pregnancy was 34.1% ) 0 —03.2%
IEEE R TZ8EES ded pregnancy was 54.1% (304/572; 95% CI 46-65.2%)

(Q=17.960, 1*=74.87%, P <0.019) among HIV-positive
women who were assessed for the most recent pregnancy
(see Fig. 3).

Because the studies were heterogeneous (Higgin’s I?
showed 93.65%), it is important to describe each one. For

Total participants: 699 HIV-infected Unwanted pregnancy: 22%

z o

g 2
é £ 3 three studies involving HIV-positive pregnant women, the
Qe é § % prevalence of unintended pregnancy ranged from 37.2 to
@ §o% 22 ~ 75%. All the studies involving HIV-positive pregnant women
é g E i g f‘é 2 § were cross-sectional in nature. A study from Nigeria among
= § 5 g* z g; g 180 HIV-positive pregnant women (19.85% being aware of
g <3 Fe% " HIV status before the pregnancy) showed 37.2% (67/180)

of the pregnancies were unintended [44]. Similarly, a base-
line study in Kenya among HIV-positive pregnant women
[45] indicated that 59% (308/522) of pregnancies were unin-
tended. The highest magnitude of unintended pregnancy in
this population (75% (165/220)) was reported in Malawi,
which involved HIV-positive pregnant women attending
ANC who initiated ART at least six months prior to their
current pregnancy [6].

A further six studies assessed the magnitude of unin-
tended pregnancy among HIV-positive postpartum women
across five countries, all of which were cross-sectional
studies. The prevalence of unintended pregnancy in these

ing routine care

May 2012
Follow-up period: Nov 2011 to June

2013
Data collection: Interview

Recruitment period: Nov 2011 to
Sampling methods: women attend-

Study methods

TE studies ranged between 44.9 and 68.5%. A baseline survey
%‘3 ® among HIV-positive mothers in Zimbabwe [18] indicated
'-d-; % that 44.9% (476/1059) of pregnancies were unintended.
S S 8)'§ = Further, a Ugandan study among HIV-positive postpar-
é 5 g g ;% tum women who gave birth in the previous 4 weeks noted
g Tg z lﬁg % Y that 45.4% (183/403) of pregnancies were unintended
: 5 § E b(: ?D [46]. Another study assessing knowledge and use of long
2 ,5» % S g .2 £ acting reversible contraception among HIV-positive and
El31273483 HIV-negative women in South Africa [47] indicated that
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Studies Estimate (95% C.I.)  Ev/Trt
Akelo et al. 2013 0.590 (0.548, 0.632) 308/522 -
Crede etal. 2010 0.615 (0.557, 0.674) 163/265 —.—
Ezunguwu et al. 2016 0.372 (0.302, 0.443) 67/180 —R—— :
Gutin et al. 2014 0.454 (0.405, 0.503) 183/403 ——
Haddad et al. 2015 0.685 (0.621, 0.749) 137/200 1 ——
Kikuchi et al. 2011 0.629 (0.546, 0.711) 83/132 L]
Mayondi et al. 2016 0.491 (0.446, 0.535) 233/475 —B— '
McCoy et al. 2014 0.449 (0.420, 0.479) 476/1059 —— :
O'shea et al. 2015 0.490 (0.423, 0.558) 103/210 —
O'shea, M.s, Rosenberg, N. E. 2016 0.750 (0.693, 0.807) 165/220 : ——
Schartz et al. 2012 0.618 (0.545, 0.691) 105/170 ——
Wanyenze et al. 2011 0.528 (0.461, 0.594) 114/216 —-—
Wanyenze, Matovu, et sl. 2015 0.478 (0.412, 0.543) 107/224 —a—
Warren et al. 2013 0.679 (0.632, 0.725) 262/386 ——
Overall (1°2=93.65 % , P< 0.001) 0.559 (0.502, 0.616) 2506/4662 ——

I T - T T 1

04 05 06 0.7 0.8

Proportion
Fig.2 Pooled estimate of unintended pregnancy in women living with HIV in sub-Saharan Africa
Studies Estimate (95% C.I.)  Ev/Trt
Akelo et al. 2013 0.590 (0.548, 0.632) 308/522 ——
Ezunguwu et al. 2016 0.372 (0.302, 0.443) 67/180 ——— :
O'shea, M.s, Rosenberg, N. E. 2016 0.750 (0.693, 0.807) 165/220 : ——
Subgroup Pregnant (142=96.99 % , P=0.000) 0.572 (0.387, 0.757) 540/922 4“
Crede etal. 2010 0.615 (0.557, 0.674) 163/265 .
Gutin et al. 2014 0.454 (0.405, 0.503) 183/403 —a— :
Haddad et al. 2015 0.685 (0.621, 0.749) 137/200 : —.—
McCoy et al. 2014 0.449 (0.420, 0.479) 476/1059 ——
O'shea et al. 2015 0.490 (0.423, 0.558) 103/210 — .
Warren et al. 2013 0.679 (0.632, 0.725) 262/386 ——
Subgroup Postpartum (142=95.37 % , P=0.000) 0.561 (0.468, 0.655) 1324/2523 ——
Kikuchi et al. 2011 0.629 (0.546, 0.711) 83/132 —_——
Wanyenze et al. 2011 0.528 (0.461, 0.594) 114/216 ——
Wanyenze et al. 2015 0.478 (0.412, 0.543) 107/224 ——
Subgroup Retrospective (142=74.87 % , P=0.019) 0.541 (0.460, 0.623) 304/572 <>
Mayondi et al. 2016 0.491 (0.446, 0.535) 233/475 ——
Subgroup Both Pregnant and Postpartum (I*2=NA , P=NA) 0.491 (0.446, 0.535) 233/475 _— T !
Schartz et al. 2012 0.618 (0.545, 0.691) 105/170 B
Subgroup Cohort (I1*2=NA , P=NA) 0.618 (0.545, 0.691) 105/170 —_——
Overall (1*2=93.65 % , P=0.000) 0.559 (0.502, 0.616) 2506/4662 <>-
r T : T T 1
0.4 0.5 0.6 0.7 0.8
Proportion

Fig.3 Subgroup analysis of unintended pregnancy in women living with HIV by participant type

61.5% (163/265) of recent pregnancies in HIV-positive
women were unintended. The magnitude of unintended
pregnancy among HIV-positive postpartum women was
49% (103/210) in Malawi [48] and 67.9% (262/386) in
Swaziland [49]. Finally, a baseline study concerning fam-
ily planning in Malawi indicated that among HIV-positive
post-partum women [50] who intended to use an Intrauter-
ine Contraceptive Device, 68.5% (137/200) of pregnancies
were unintended.

A study in Botswana involving both HIV-positive preg-
nant (84.8%) and postpartum women indicated that 49.1%
(233/475) of pregnancies were unintended [51]. Further-
more, four cross-sectional studies measured the magnitude
of unintended pregnancy for the most recent pregnancy
(including a current pregnant). The magnitude of unin-
tended pregnancy ranged between 47.8 and 62.9%. A study
from Nigeria and Zambia indicated included outcomes such
as abortion, but not included the magnitude of unintended
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pregnancy [43]. Nevertheless, a study from Uganda [52]
indicated that among 512 HIV-positive women, 224 preg-
nancies occurred after HIV diagnosis. Of these, 47.8%
(107/224) were unintended. A Ugandan study [53] also indi-
cated that among 659 HIV-positive women, 216 pregnancies
had occurred since HIV diagnosis, 52.8% (114/216) of these
pregnancies were unintended. Another study in Rwanda
[54] noted the magnitude of unintended pregnancies among
HIV-positive women who became pregnant after becoming
aware of their HIV status indicated that 62.9% (83/132) of
the pregnancies were unintended.

Finally, two studies were prospective cohort studies. A
prospective cohort of women on ART in South Africa [55]
indicated that 170 pregnancies occurred, 61.8% of which
were unintended. This is the most reliable source of informa-
tion on the magnitude of unintended pregnancy for women
who were on ART. A cohort study among HIV-positive
women in the Democratic Republic of the Congo [56] also
indicated that among 699 WLHIV, 96 pregnancies occurred,;
22% of the pregnancies were unwanted. One additional study
in Kenya [57] noted that 73.9% of pregnancies among HIV-
positive adolescents were unintended.

Mistimed Versus Unwanted Pregnancy in Women
Living with HIV

Mistimed and unwanted pregnancies were reported sepa-
rately in six studies. A further study [56] reported unwanted
pregnancy in WLHIV as the sole outcome. In three stud-
ies [6, 18, 52], the magnitude of unwanted pregnancy was
higher than the magnitude of mistimed pregnancy. The mag-
nitude of unwanted pregnancy in WLHIV ranged from 14%

Fig.4 Prevalence of mistimed
versus unwanted pregnancy in
women living with HIV in sub-
Saharan Africa

percentage

[45] to 59% [6] while mistimed pregnancy ranged from 9.9%
[18] to 47.2% [49].

The pooled prevalence of unwanted pregnancy in WLHIV
was 29.5% (829/2811) (95% CI 27.8-31.2%) while the
pooled prevalence of mistimed pregnancy in WLHIV was
25.6% (689/2715) (95% CI 24-27.8%) (see Fig. 4). The
highest difference between mistimed and unwanted preg-
nancy in WLHIV was reported in Malawi (16% vs. 59%) [6].

Contraceptive Failure as a Factor for Unintended
Pregnancy

Ten studies assessed contraceptive use in relation to unin-
tended pregnancy in WLHIV. Four studies compared the
effect of contraception use between HIV-positive and HIV-
negative women. In all of the studies, contraceptive fail-
ure was higher among HIV-positive women compared to
HIV-negative women, though the difference was not signifi-
cant in some of the studies. A study in Nigeria and Zambia
indicated that HIV-positive women were 3.2 more likely
than HIV-negative women to use contraception at the time
of conceiving an unintended pregnancy [43]. In Malawi,
HIV-infected women were more likely than HIV uninfected
women to have been using contraception at the time of con-
ception (30% vs. 20%, p=0.005). At conception, the per-
centage of condom use was 63% for HIV-positive women
compared to 34% for HIV-negative women (p <0.001) [48].

In contrast, a study in Swaziland indicated that the dif-
ference in the use of contraception when a recent preg-
nancy was unwanted between HIV-positive and HIV-
negative women was not significant (62.5% vs. 47.7%, p
value =0.074) [49]. Another study from Zimbabwe indicated
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that not using contraception during conception was not sig-
nificantly associated with being HIV positive (AOR =0.87;
95% CI 0.73-1.04) [18]. Contraceptive failure among all
unintended pregnancies was 47.5% (47% among HIV-neg-
ative women, 58% among HIV-positive women, and 49%
among HIV-positive women who were unaware of their sta-
tus before conception) [18].

In six studies, contraceptive failure was assessed among
WLHIV. In Malawi, 15.7% of all births were related to
contraceptive failure (45.2% condoms, 38.7% the Depot
Medroxyprogesterone Acetate injectables, and 16.1% pills).
Inconsistent condom use was identified as a main factor for
contraceptive failure [50]. In another study from the same
country, it was found that 79% of HIV-positive pregnant
women on ART for 6 months were using contraception at
the time of conception (condoms, 91%) [6]. Similarly, in
the Democratic Republic of the Congo a third of unwanted
pregnancies were related to condoms (condoms tearing)
and injectable failure/misuse (late or missed shots) [56].
The unwillingness of a partner to use condoms (26.8%) and
condom breakage (15.9%) were stated as the main reasons
for unintended pregnancy in Rwanda [54].

A study from Botswana among postpartum women indi-
cated that there was no association between contraception
use before pregnancy and awareness of HIV status. However,
among the 416 HIV-positive and HIV-negative women who
reported that their current pregnancy was unintended, 268
(64%) used contraception around the time of conception. Of
the women who experienced possible contraceptive failure,
condoms accounted for 81%, oral contraceptives for 13%,
and the Depot Medroxyprogesterone Acetate injectable for
5% [51].

A South African cohort study noted that WLHIV who
had an unmet need for reliable contraception at baseline
had a higher incidence of unplanned pregnancy compared
to women who reported using a more effective contracep-
tive (i.e. hormonal contraception, consistent condom use, or
both) (log-rank p, 0.01) [55].

Unintended Pregnancy in HIV-Positive Versus
HIV-Negative Women

Six studies compared the magnitude of unintended preg-
nancy between HIV-positive and HIV-negative women. In
three studies, the magnitude of unintended pregnancy was
significantly higher among HIV-positive women compared
to HIV-negative women. However, in three studies there was
no significant difference.

A study in Botswana indicated that women who were
HIV-positive but were not aware of their HIV serostatus
prior to conception were more likely to report their preg-
nancy as unintended (adjusted odds ratio (AOR)=1.7; 95%
CI 1.2-2.5) compared to women who knew that they were

HIV-negative [51]. However, awareness of HIV-positive
status prior to conception was not significantly associated
with unintended pregnancy (AOR =1.30; 95% C1 0.91-1.86)
[51]. A study in Zimbabwe indicated that the proportion of
unintended births between those women who were aware
of their HIV-positive status before pregnancy and became
aware after falling pregnant showed little difference. This
study indicated that HIV-infected women were more likely
to report unintended pregnancy compared to HIV nega-
tive women (44.9% vs. 33.8%, p 0.01) [18]. Another study
among postpartum women in Malawi indicated that HIV-
positive women were more likely to report unintended preg-
nancy compared to HIV-negative women (49% vs. 37%,
p=0.004) [48].

However, a study in Swaziland showed no differences
between HIV-positive and HIV-negative post-partum women
in their most recent unintended pregnancy (OR =0.96; 95%
CI0.70-1.32) [49]. A study from South Africa among post-
partum women also indicated that there was no difference
in the magnitude of unintended pregnancy between HIV-
positive and HIV-negative women (61.6% vs. 63.2%) [47].
A Zambian and Nigerian household-based survey indicated
that there was no difference by HIV status in the odds of
unintended pregnancy and abortion [43].

Unintended Pregnancy by ART Status

Five studies assessed the relationship between ART utiliza-
tion and unintended pregnancy. In two studies, in bivariate
analysis, WLHIV on ART for more than 2 years were more
likely to report unintended pregnancy compared to women
on ART for shorter period. A study carried out in Malawi
noted that women who were on ART for two or more years
were more likely than those who had been on ART for less
than 2 years to report an unintended pregnancy (79% vs.
65%; p=0.03) [6], although this figure was not significant at
a multivariate level. The same trend was noted by a prospec-
tive cohort study in South Africa, which showed that 25% of
women who were on ART had at least one unplanned preg-
nancy within 2 years, and 35% within 3 years of use [55]. In
studies from Nigeria [44], Rwanda [54] and the Democratic
Republic of the Congo [56]; however, current ART use had
no significant association with unintended pregnancy.

Impact of Parity on Unintended Pregnancy
in Women Living with HIV

Six studies assessed the effect of parity on unintended preg-
nancies in WLHIV. In three studies, the magnitude of unin-
tended pregnancies was higher among WLHIV with higher
order births. In Rwanda, having two or more children was
associated with a four-fold increase (AOR =3.83; 95% CI
1.3-11.3) in experiencing an unintended pregnancy [54].
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This is consistent with a study from Botswana among HIV-
positive men and women in which having two (AOR=1.56;
95% CI 1.04-2.34), three (AOR =3.45; 95% CI 2.07-5.75),
and four or more (AOR =4.76; 95% CI 2.62-8.65) prior
pregnancies were significantly associated with unintended
pregnancy [51]. In Malawi, the odds of an unwanted preg-
nancy was higher with increased number of living chil-
dren (Adjusted PR for unwanted vs. intended pregnancy
(PR=1.18; 95% CI 1.09-1.28), but not significant for mis-
timed pregnancy [6].

Despite this, two studies conducted in Kenya (AOR=1.2;
95% CI 0.8-2.0) [57] and Nigeria [44] found no significant
association between higher order pregnancies and the unin-
tended pregnancy in WLHIV. In addition, a study from the
Democratic Republic of the Congo indicated that parity
had no association with the rate of unwanted pregnancy
(AOR=1.02;95% CI 0.72-1.45) [56].

Age and Gender as Factors for Unintended
Pregnancy in Women Living with HIV

The effect of age on unintended pregnancy was assessed
in four studies. The magnitude of unintended pregnancy
in Kenya among HIV-positive female adolescents (aged
15-19 years) was 73.9% [57]. A study among postpartum
women (aged 18—45 years) in Swaziland found that younger
women (HIV-positive and HIV-negative) were more likely
to have an unintended pregnancy (AOR=1.23; 95% CI
1.02-1.47) [49] compared older aged women. A study
from Botswana indicated that WLHIV aged 25-29 years
(AOR=0.62; 95% CI 0.41-0.94) were less likely to have
an unintended pregnancy compared to WLHIV aged
18-24 years [51]. However, a study from the Democratic
Republic of the Congo indicated that younger HIV-posi-
tive women were less likely to report unwanted pregnan-
cies compared to older HIV-positive women (adjusted rate
ratio=0.29; 95% CI 0.10-0.85) [56]. On the other hand, a
study in Nigeria (2040 years) [44] found that age was not
significantly associated with unintended pregnancies.

A few of the studies assessed unintended pregnancy
among HIV-positive men and HIV-positive women. Unin-
tended pregnancy among HIV-positive men mean pregnan-
cies conceived by men participants, that they considered
unintended. In terms of the relationship between gender and
unintended pregnancy in WLHIV, men reported lower unin-
tended pregnancy in all three of the included studies. The
magnitude of unintended pregnancy was 51% among HIV-
positive men and 75% HIV-positive women in Malawi [6].
In a Ugandan study, the reported magnitude of unintended
pregnancy was 26% in HIV-positive men and 53% in HIV-
positive women [53]. Another cross-sectional study from
the same country examining unintended pregnancy since
HIV diagnosis showed HIV-positive women were more
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likely to report unintended pregnancy than HIV-positive
men (47.75% vs. 26.4%, p value <0.0001) [52].

Discussion

This review is the first to examine unintended pregnancy
among WLHIV. More than half of women in this position
reported an unintended pregnancy, which is of concern, con-
sidering the vital role contraception plays in the provision
of appropriate therapy for preventing vertical HIV transmis-
sion, and other adverse effects on maternal and child health.
While there was considerable variability, a few studies (com-
ing largely from health institutions) indicated that about a
third of the pregnancies were reported as unwanted and a
quarter were mistimed. All of the included studies were
conducted in countries with restrictive abortion laws, with
the exception of South Africa [58]. Given 15% of all preg-
nancies end in abortion in the general population in Africa
[59] and 38% of unplanned pregnancies in WLHIV end in
abortion and stillbirth in South Africa [55], this estimation
based on HIV-positive women at postpartum, ANC, family
planning or HIV clinics may underestimate the magnitude
of unintended pregnancies. Enhancing true family planning
offers an excellent opportunity to reduce unintended preg-
nancy and improve safer conception in this population.
Importantly, there are considerable evidence that women
learn of their HIV status at the time of pregnancy [35, 60,
61]. This may have complicated the interpretation of the
data. A study from South Africa demonstrated that the tim-
ing and stigma strongly influenced double-disclosure of
pregnancy and HIV [35]. However, with improved health
prospects, WLHIV are also choosing to become pregnant
following a HIV diagnosis [62]. When interpreting the
pooled magnitude of unintended pregnancy in WLHIV, it
is also important to recognize that the data synthesized in
this review were derived from cross-sectional studies with
the exception of one study in South Africa, which evalu-
ated pregnancy planning before conception [55]. All others
were retrospective evaluations of pregnancy intendedness
that might introduce reporting bias for unintended pregnancy
measurement. Moreover, reporting of unintended preg-
nancy in WLHIV may be influenced by the stigma towards
WLHIV planning children post-diagnosis [63], with these
women less likely to acknowledge an intentional pregnancy.
Whereas, infertile women, a woman with no child face
severe social stigma and marital strain [64]. While post hoc
questions about pregnancy plans may be a factor associated
with under-reporting of unintended pregnancy, recent diag-
nosis of HIV and stigma towards PLHIV having children
favour over-reporting of unintended pregnancy in WLHIV.
The pooled prevalence of unintended pregnancy was more
than half for each participant type: HIV-positive pregnant
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women, HIV-positive postpartum women, and HIV-positive
women who were followed before conception. Though the
progress associated with the elimination of MTCT may
have reduced the stigma and many WLHIV are considering
safer conception, the review could not show a clear differ-
ence over a time. Recently, many WLHIV choose to have
children, which may be a result of improvements in HIV
care including progress with elimination of MTCT though
WLHIV’s reproductive rights were neglected in many set-
tings in the early HIV era. Taken together, this systematic
review indicates that either mistimed or unwanted pregnancy
still poses a challenge to the elimination of MTCT and one
of the urgent need for prevention. While more than a half the
pregnancies were unintended, the remaining were intended
(ranged from 25 to 62.8%), true family planning involves
not only providing contraception to those who do not wish
to become pregnant but to support women who do wish to
conceive to ensure that the health of the woman and the child
are the priorities [25].

Although unintended pregnancies in WLHIV have been
partially driven by an unmet need for contraception, con-
traceptive failure contributes to a portion of unintended
pregnancies. Relying only on condoms [51], missing pills
and overdue injections [6] and the potential interaction
with ART raises a concern for reduced effectiveness [43]
which may have contributed to many unintended pregnan-
cies, although the evidence for reduced effectiveness due to
hormonal contraceptive use is mixed. A systematic review
has shown the interaction between efavirenz-based ART
drugs and hormonal contraception diminishes the effective-
ness of hormonal contraception thereby increasing the risk
of unintended pregnancies [65]. A study from South Africa
indicated that the failure rate of injectable users under typi-
cal use conditions was 4.4% compared to 19.3% among pill
users and 19.7% among condoms users [66]. Therefore, the
use of effective contraception, especially those that are less
susceptible to user error (e.g. implants and IUDs) are key to
the reduction of unwanted pregnancies. Although this review
did not focus on method failure, policies have to consider
these gaps because poor knowledge regarding long acting
reversible contraception is more likely to contribute to the
low uptake of the reversible contraceptive methods [47].

Health system limitations such as lack of healthcare
providers to provide contraception, lack of fit between
available and preferred methods, a climate of fear sur-
rounding the methods, provider refusal to offer contra-
ception [67], and concerns regarding drug—drug inter-
actions [65] have been found to be associated with low
contraceptive uptake. Reliance on condoms (failure rate
is 18% in a typical use) has also been observed which
was due to fear of reinfection over fear risk of pregnancy
though implants and IUD are more effective (failure
rate is less than 1%) [68]. PLHIV were more likely to

report condom utilization; however, this has been due to
social desirability bias [69]. In order to prevent mother to
child transmission of HIV, there has been sterilization of
WLHIV in many settings [8]. Given the history of coerced
sterilization early in the HIV epidemic reported in South
Africa, Namibia and Chile [9] and the rights of WLHIV
to make reproductive decisions has been violated [7], it is
important to respect their rights regarding family planning
choice. With improved quality of life and the PMTCT pro-
grams, there have been progress in addressing WLHIV’s
reproductive rights, though still falling short of meeting
the rights of WLHIV [10, 11]. These highlight the vital
role of improved access to effective contraceptive methods
that align with fertility desire and that decrease or elimi-
nate the everyday adherence. Educating and supporting
health care providers to provide appropriate reproductive
health care in a respectful and non-coercive way is crucial.
Health systems also need to invest in maintaining supplies
and distribution of a variety of contraceptive methods that
suit the needs of women. In general, to achieve the global
target of ending HIV prevalence by 2030, improving inter-
ventions on effective family planning is crucial in addition
to other HIV prevention methods.

Benefits of using the most effective family planning is
decreasing HIV positive births at a lower cost than ART. In
2009, globally, it was estimated that if all women in need
accessed effective PMTCT, it would prevent over 300,000
infant HIV infections at estimated cost of $208 million
annually. Nevertheless, almost 90,000 infant HIV infections
would still occur that could have been averted by preventing
unintended pregnancies with effective family planning, at a
cost of $33 million [14]. This gap could be bridged by long
acting reversible and permanent methods given women’s
high unwanted pregnancy and lower stated fertility inten-
tion indicating they do not desire children or wish to wait
some years before their next pregnancy.

Our review highlights that HIV-status was found to be an
important factor in relation to unintended pregnancies. This
could be a result of ambivalence towards pregnancy among
HIV-positive women than HIV-negative women [43]. How-
ever, a review on the impact of ART on fertility rates has
revealed the number of HIV-positive women who became
pregnant has grown in sub-Saharan Africa. In addition, there
has been a reduction in the fertility gap between HIV-posi-
tive and HIV-negative women due to improved survival of
HIV-positive women [31], though many of the pregnancies
in WLHIV could be unintended. It is important to note that
the included studies were not purposely selected to com-
pare the prevalence of the unintended pregnancy. Service
deliveries therefore have to be strong to support WLHIV
so that all pregnancies and births are intended. The review
also showed the need for more detailed information on how
WLHIV access family planning.
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It was reported that the unmet need for effective family
planning was about four times higher in HIV-positive people
compared to HIV-negative people [15]. Studies in sub-Saha-
ran Africa have indicated that the desire for more children is
lower in HIV-positive women than in HIV-negative women
[7,70]. Though pregnancy intention might change post-HIV
diagnosis, there is a high-unmet need for effective contracep-
tion for both HIV-positive and HIV-negative women. It is
also important to evaluate how the available contraception
meets the family planning needs of WLHIV.

This review showed that the unintended pregnancies
occurred to HIV-positive younger WLHIV. Given a third
of new HIV infections were among young people aged
15-24 years, it is important to focus on their contraceptive
needs. Addressing the family planning needs of HIV-positive
younger women is also crucial because pregnancies in young
women are more likely to be unintended.

The magnitude of unintended pregnancy was lower in
HIV-positive men than HIV-positive women. This may
indicate that men have a greater desire for having children
and take family planning decisions out of women’s hands,
which contributes to the unintended pregnancy level [48].
This is supported by the cultural beliefs in which the pat-
rilineal nature of the societies force women to bear more
children against their intention [71]. Unmet needs for fam-
ily planning, which results in unintended pregnancy, is also
more likely to be reported among HIV-positive women than
HIV-positive men [15]. With respect to women’s decision-
making, men are considered as the main decision makers in
sub-Saharan Africa, and women have less power in deciding
healthcare seeking including family planning [72]. There-
fore, couples counselling is important for joint decision
making to reduce the rate of unintended pregnancies [45].

Concerning the methodological issues, most of the stud-
ies were cross-sectional and conducted in health institutions.
An important issue is whether ANC clients and postpartum
WLHIV can accurately state their pregnancy intention ret-
rospectively. In the majority of studies, participants were
selected by non-random sampling at HIV, ANC, or family
planning clinics. In addition, standard and validated meas-
urement of unintended pregnancy was not used in many of
the identified studies, making comparison difficult. Thus, we
cannot conclude that the level of evidence is strong. Further
studies are needed to identify the barriers to family planning
use to identify the factors.

This review has important limitations. First, only arti-
cles in English were included. Second, there is substantial
heterogeneity of studies, as different groups of participants
were included for estimation of magnitude of unintended
pregnancy. The studies included HIV-positive women who
were pregnant, post-partum, or breast-feeding. Third, studies
did not document pregnancy intentions before conception,
masking desire or ambivalence that can influence reporting
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of unintended pregnancy retrospectively. High perceived
stigma in these countries with respect to HIV, and potential
hesitancy to admit to an intentional pregnancy as a result
may have impacted on the validity of the findings. Fourth,
since women in this geographic region often learn of their
HIV-positive status and pregnancy during a single clinic
visit, this complicates the interpretation of the original
studies. Fifth, studies that focused on a subset of WLHIV
such as those involving sero-discordant couples and safe
conception were excluded, as these were not representative
of WLHIV. Finally, biases were reported in the majority
of studies: self-reporting bias (n=38), selection bias (n=7),
social desirability bias (n=35), recall bias (n=3), and small
sample size (n=1).

Conclusions

The current evidence indicates that a substantial number
of pregnancies in WLHIV in sub-Saharan Africa were
unintended, being unwanted or mistimed. However, this
conclusion is mainly based on cross-sectional surveys and
the studies are mainly derived from HIV clinics, ANC and
postpartum units of health institutions. The contraceptive
failure was a significant predictor of unintended pregnancy
among WLHIV.

Because of the high magnitude of unintended pregnancy
in WLHIV, there is a need for additional studies to identify
the root causes of unintended pregnancy in this population.
Further research is needed as to whether stigma towards
childbearing in WLHIV, other social reasons, and attitude
of health providers affects pregnancy intentions. Policy mak-
ers and service providers should be aware that the major-
ity of pregnancies and births in HIV-positive women are
unintended. For those WLHIV intending to have a child,
impartial extensive discussion with health care providers is
required to reduce the risks. ART drugs for HIV-positive
women greatly reduce HIV positive births, while ensur-
ing family planning is more effective at a lower cost. Given
that all studies published since 2010 found that the major-
ity of pregnancies were unintended, it is imperative to
strengthen family planning services to reduce unintended
pregnancy.
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