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ABSTRACT

ARTICLE HISTORY

In the era of widespread antiretroviral therapy (ART), consequences of being HIV-exposed is unclear
for children, especially in rural communities. A population sample of consecutive births (470/493) in
the Eastern Cape of South Africa (SA) were recruited and reassessed at ﬁve points over the ﬁrst 24
months. Maternal and child outcomes between mothers living with and without HIV were assessed
using multiple linear and logistic regressions. At birth, 28% of the sample was mothers living with
HIV and ﬁve additional mothers seroconverted. All mothers living with HIV reported taking ART. The
rate of depressed mood and IPV was similar across serostatus. However, mothers living with HIV
signiﬁcantly decreased their alcohol use after learning about their pregnancy and were more
likely to exclusively breastfeed when compared to mothers without HIV. Despite maternal HIV
status, children had similar growth across the ﬁrst 24 months of life. Future work is needed to
assess if these developmental trajectories will persist.
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Introduction
South Africa (SA) has the largest HIV/AIDS epidemic
globally (UNAIDS, 2016). Women are almost four
times more likely to be infected in their early 20s as compared to men of the same age (Johnson et al., 2016).
Women between the ages of 15–24 have the highest
HIV incidence rate (2.01%) of any sex or age cohort in
the country and represent 37% of new HIV infections
in SA (SANAC, 2017). The prevention of vertical HIV
transmission has been a global priority, as has been the
management of HIV infection in pregnant women. In
tandem with tuberculosis, HIV is still the greatest single
underlying cause of maternal mortality in SA (National
Committee on Conﬁdential Enquiries into Maternal
Deaths, 2018). Currently, about 250,000 South African
mothers living with HIV have access to comprehensive
vertical HIV transmission prevention services every
year, which include lifelong antiretroviral therapy
(ART), irrespective of their CD4 count (UNAIDS,
2016). As a result, perinatal transmission rates have
fallen markedly from 30% in 2000 to less than 2%
(Mayosi et al., 2012). In 2015, fewer than 6,000 infants
contracted HIV, compared to 70,000 in 2004 (SANAC,
2017). As the number of HIV-infected infants has
decreased, the focus has shifted towards HIV-exposed
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but uninfected infants who number about 3.2 million
in SA (UNAIDS, 2017). Nearly 31% of all children
born in SA in 2015 were HIV-exposed but uninfected
(National Department of Health, 2017) and may face signiﬁcant health deﬁcits (Evans, Jones, & Prendergast,
2016; Filteau, 2009; Goetghebuer, Rowland-Jones, &
Kollmann, 2017).
The majority of studies in the pre-ART era, most
notably the ZVITAMBO study, a large cohort of
12,345 children (3135 HIV-exposed but uninfected),
indicate that HIV-exposed children do worse than HIV
unexposed children (Evans, Humphrey, Ntozini, & Prendergast, 2016). HIV-exposed children tend to have
lower birth weights, impaired growth, and increased
morbidity and mortality (Evans, Chasekwa, Ntozini,
Humphrey, & Prendergast, 2016; Evans, Humphrey,
et al., 2016; Omoni et al., 2017; Slogrove, Goetghebuer,
Cotton, Singer, & Bettinger, 2016). However, a large
South African study from 2001–2004 indicates that by
2 years, exclusive breastfeeding may minimize some of
the negative impacts of HIV exposure (Patel et al.,
2010). Since ART has become more widely available,
there have been few large cohort studies comparing
HIV-exposed and unexposed children and although
there has been a greater heterogeneity of results, there
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are still major concerns about the sequelae of being born
to mothers living with and without HIV (Goetghebuer
et al., 2017; Roux, Abrams, Nguyen, & Myer, 2016).
Given these mixed ﬁndings, longitudinal studies examining the health of HIV-exposed children in the ART-era
are key, especially from rural areas from where there is
very little data.
The negative consequences of being born to a mother
living with HIV are not entirely unexpected. The social
and health impacts of HIV on mothers living with HIV
and, by extension, their children, is lifelong. At its
most extreme, this may involve a child being orphaned,
but there may also be ﬁnancial, psychological, and practical factors that cumulatively harm children of mothers
living with HIV. In urban centers, mothers living with
HIV have lower socio-economic status when compared
to mothers without HIV. Speciﬁcally, they have lower
household income and are more likely to experience
food insecurity (Davis, Rotheram-Borus, Weichle,
Rezai, & Tomlinson, 2017). At the same time, mothers
living with HIV are at greater risk for multiple, interacting comorbidities: depression (Tomlinson et al., 2014),
alcohol use (Le Roux et al., 2013), and intimate partner
violence (IPV) (Jewkes, Dunkle, Nduna, & Shai, 2010).
Mothers living with HIV also have more tasks to sustain
their health and the health of their children over time
than mothers without HIV and may have less physical
capacity to do so (Gardner, McLees, Steiner, del Rio, &
Burman, 2011). These social and health risks are often
experienced concurrently and jeopardize maternal and
child well-being (Jewkes et al., 2010).
Although the immunological impact of being born to
a mothers living with HIV is not entirely understood,
there is evidence that children exposed to HIV but uninfected have higher inﬂammatory markers, fewer T-Cells,
and lower levels of maternal IgG transferred during pregnancy and breastfeeding (independent of maternal CD4)
(Evans, Jones et al., 2016). This undermines their
response to an infectious challenge – especially in the ﬁrst
year of life (Slogrove et al., 2016; von Mollendorf et al.,
2015). In the era of ART for mothers living with HIV,
there is also evidence that some of the ARV regimens
used for vertical HIV transmission prevention may have
an impact on birth weight and growth at 24 months, and
therefore long-term well-being (Powis et al., 2016).
There is limited data on the challenges facing rural
mothers living with HIV and the consequences of these
challenges on their children’s developmental trajectories.
Few studies in rural Africa examine the social, economic,
and comorbid health challenges faced by rural mothers
living with HIV and the impact of maternal HIV on
the growth and development of their exposed children
in the ART era (Filteau, 2009). This article examines

health outcomes of mothers living with and without
HIV and their children in a deeply rural setting, at a
time when the Option A1 approach to vertical HIV
transmission prevention was being implemented in
South Africa.

Methods
This study was conducted with approval of the Health
Research Ethics Committee of Stellenbosch University
(N12/08/046) and the Institutional Review Board at the
University of California, Los Angeles (IRB#16-001362).
Setting
Zithulele Hospital is a rural hospital in the King Sabata
Dalindyebo sub-district of the OR Tambo District of the
Eastern Cape of SA. It is a 146-bed district hospital and
has a catchment area with a population of approximately
130,000 people. It is situated in one of the poorest municipalities in SA (Business Tech, 2016), in the former
Transkei homeland, a part of SA which was systematically
neglected under apartheid. Zithulele Hospital, being a district hospital, cares for a lower risk maternity cohort than
would be seen in a regional or tertiary hospital.
Between January and April 2013, a consecutive series
of mothers giving birth at Zithulele Hospital and in the
area covered by its 10 closest clinics were approached
to participate in the study. This included mothers who
delivered at home (10%) or on the way to a health facility
(3%), as well as those who delivered at primary care
clinics (9%). Mothers who travelled to the hospital
from outside this catchment area to give birth at the hospital were excluded from the sample. Voluntary
informed consent was obtained by 95% of mothers
(470/493 live births; 5% refusal rate). When mothers
were less than 18 years old, consent was also obtained
from the parents/guardians of the adolescent mother.
Nine of the 470 mothers gave birth to twins, and the
second twin was excluded in the analysis. Mothers
were approached while still in the hospital and typically
interviewed in the ﬁrst few days following birth. Those
who delivered at home were recruited at their local clinic,
which they typically visit as soon as possible after giving
birth to secure a government Road to Health Card
(RtHC). The RtHC is a type of health passport and,
therefore, an important health record. It also serves as
proof of birth and is used to apply for a birth certiﬁcate.
We were notiﬁed about mothers who delivered at home
by clinic sisters. These mother-infant pairs were typically
visited within 2 weeks of delivery; mothers presenting to
the hospital were interviewed within 1–3 days after giving birth.
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Mothers were reassessed at ﬁve points over the course
of the next two years. Twenty infants died in the ﬁrst year
and two infants died in the second year (9 of which were
children of mothers living with HIV). The follow-up
rates (with sample sizes adjusted for deaths) were: 85%
at 3 months (n = 390/460), 92% at 6 months (n = 420/
456), 88% at 9 months (n = 410/454), 91% at 12 months
(n = 411/450), and 88% at 24 months post-birth (n =
396/448).
Assessments
Local, isiXhosa-speaking women were recruited and
trained as ﬁeld interviewers over a 6-week period. Training included interview techniques, administering the
Edinburgh Postnatal Depression Scale (EPDS), the ethics
of research, conﬁdentiality and the use of mobile phones
as a data collection tool. Field interviewers visited each
home at 3, 6, 9, 12, and 24 months post-birth and collected
data on mobile phones, which were pre-programmed with
assessment questions by the Mobenzi mobile phone team
(https://www.mobenzi.com/). The quality of the data
entered into the Mobenzi Researcher Platform was
checked routinely: on a daily basis for the ﬁrst year by
supervisors, and on a weekly basis for the second year.
Maternal measures
HIV status and testing and any positive TB test were selfreported by mothers at birth and at each assessment.
Maternal HIV status was also veriﬁed on their maternity
delivery record when this was available and the mother
granted permission for the ﬁeld worker to check the
card. The HIV questions were skipped in interviews
involving a child-minder. Tasks for preventing vertical
HIV transmission were self-reported by mothers living
with HIV, including ART during pregnancy and postbirth, receiving nevirapine (NVP) for their child at
birth, and HIV testing for their child. The child’s polymerase chain reaction (PCR) HIV test results were
checked on the child’s RtHC at each visit post-baseline,
when permission was granted by the mother.
Demographic characteristics. Maternal age, years of
education, marriage status, whether they were primipara,
employed, or in school were self-reported by the mothers
at birth.
Structural resources were identiﬁed as living with the
father or in-laws, the number of people living in the
household, monthly household income, having a water
tank on the premises, and electricity. Food insecurity
was assessed using one item (“How many days in the
past week have you gone hungry?”) from The Household
Food Insecurity Access Scale. This item has been found
to be highly correlated with the nine-item scale used to
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distinguish food insecure from food secure households
in South Africa (Tsai, Tomlinson, Comulada, &
Rotheram-Borus, 2016).
Number of antenatal visits was self-reported, but typically veriﬁed by the interviewer or the mothers’ health
cards.
Depression was assessed at each assessment using the
Edinburgh Postnatal Depression Scale (EPDS) (Bruin,
Swartz, Tomlinson, Cooper, & Molteno, 2004; Cox, Holden, & Sagovsky, 1987). The mean scale score is
reported, as well as identifying mothers whose responses
indicate probable depressive disorder (i.e., scores >13 to
indicate depressed mood) (Rochat et al., 2006). Alcohol
use was self-reported as 0 (never drinking) or 1 (drinking
in the month prior to recognizing pregnancy or during
pregnancy). Intimate partner violence (IPV): Mothers
reported whether they had been slapped, pushed or
shoved, and/or threatened with a weapon by their current partner in the past 12 months at birth and at the
12-month assessment.
Child measures
A low birth weight was recorded for those infants whose
weight was < 2500 grams (1) or not (0; ≥ 2500 grams).
Weight and height were measured by trained and
certiﬁed interviewers on measuring mats and on electronic scales that were recalibrated weekly. Children’s
weight and height measures were then converted to Zscores based on the World Health Organization’s
(WHO) age-adjusted norms (http://www.who.int/
childgrowth/standards/en/). Thus, growth at birth, 3, 6,
9,12, and 24 months is reﬂected in standardized scores
(Z scores) for height-for-age (HAZ), weight-for-age
(WAZ), and weight-for-length/height (WHZ). A Zscore below −2SD was considered a serious health
deﬁcit, as being stunted (< −2SD for HAZ), underweight-for-age (< −2 SD for WAZ) or wasted (< −2
SD for WHZ) (de Onis & Blössner, 2003).
Clinic and hospital visits. The mothers self-reported
the number of clinic and hospital visits due to the child’s
health and specially indicated episodes of diarrhea at 3
and 6 months post-birth.
Breastfeeding. Mothers self-reported on their feeding
practices over the past 24 h, 1 week and 3 months, and
whether they were exclusively breastfeeding at 3- and
6-months post-birth.
Immunization status was recorded based on the
national guidelines and reported on the child’s RtHC
and coded as complete (1) or incomplete (0).
Child support grant (CSG) was recorded based on
mother’s self-report as yes (1) or no (0).
Developmental milestones. The gross motor developmental milestones of the WHO for children at 6
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(WHO1), 9 (WHO3), 12 (WHO1-5) and 24 months
(WHO1-6) were administered (Lansdown et al., 1996).
Tasks were coded as follows: if the milestones were completed (1), if the child refused or was unable to complete
the task (0).
Analysis
Demographic and structural characteristics were compared between mothers living with and without HIV
using logistic regression models for binary variables
and linear regression models for continuous or discrete
variables (i.e., age, education, number of household
members, and child growth scores). Maternal HIV status
was deﬁned as a mother reporting a positive status at any
time point. Childcare characteristics assessed at multiple
time points were analyzed using longitudinal models
with random intercepts for the mother to control for
the longitudinal nature of the assessments. Child growth
was assessed using longitudinal linear models with a random intercept for child and adjusted for maternal age,
parity, and time to acquire CSG. One HIV-positive
child was omitted due to death and another mother
and child were omitted due to a coding error. Missing
data are assumed missing at random; we used all observations that were possible to use, up to the point where
mothers or children died or were lost to follow-up.
Mothers and children could return to the study even if
they missed an assessment. The regression models were
carried out using IBM SPSS Statistics (Version 20,
Armonk, NY: IBM Corp).

Results
Almost all mothers were tested for HIV during pregnancy or the pregnant mother already knew that she
was HIV positive (464/468; 99%). Of those who
were tested, 92% were tested at their ﬁrst antenatal
visit. More than one quarter of mothers (28%) were
known to be HIV positive when their children were
born (132/468), four reported seroconverting in the
next 12 months, and one between 12 and 24 months.
Of the mothers without HIV at baseline, 60% (201/
336) were re-tested for HIV by 12-months post-birth
and 70% (236/336) had tested at least once by 24 months
after birth.
Demographic, structural, health, and risk
comparisons between mothers living with and
without HIV
Table 1 summarizes the diﬀerences in demographic and
structural characteristics between mothers living with

and without HIV. At birth, compared to mothers without HIV, mothers living with HIV were older (B =
4.03, Std. Error = 0.71, 95% C.I. = [2.62, 5.43], p < .001)
and were less likely to be primipara (OR = 0.34. 95%
C.I. = [0.21, 0.53], p < .001), an adolescent (OR = 0.08.
95% C.I. = [0.03, 0.27], p < .001), or in school (OR =
0.16. 95% C.I. = [0.06, 0.39], p < .001). There were no signiﬁcant diﬀerences between mothers living with and
without HIV on maternal education, employment, or
structural resources. Mothers living with and without
HIV had about an eighth-grade education, few were
employed (4%), and about half had monthly household
incomes above R2000 ($217 USD) (48%). Food insecurity was reported by 30% of mothers living with and without HIV. Nearly 48% of households used unsafe river
water as their main source of drinking water, while
only 16% of all mothers had a water tank on-site (for
rainwater harvesting from roofs – safer than river
water). Similarly, only 16% had electricity in their
homes. About one in three were married or lived with
their partner (33%) and mothers were part of households
containing, on average, 8 members (including the new
baby).
Vertical HIV transmission prevention tasks for
mothers living with HIV: All of the mothers living with
HIV reported taking either full antiretroviral therapy
(ART) (57%) or AZT (43%) during pregnancy as per
the “Option A” vertical HIV transmission prevention
protocol. At two years post-birth, 73% of mothers living
with HIV were on ART – the rest either did not qualify
for treatment or had defaulted. The majority of mothers
Table 1. Diﬀerences in demographic and structural characteristics
between mothers living with and without HIV

Demographic, birth
Mean age (SD)***
Adolescent (<18 years
old)***
Mean highest
education level (SD)
Primipara***
Employed
In school***
Structural, birth
Married or lives with
father of child
Number of people in
household (SD)a
Monthly household
income > R2000
Water tank on site
Electricity
Food Insecurity

Mothers
without HIV
n = 336
%(n)/ M(SD)

Mothers living
with HIV
n = 132
%(n)/ M(SD)

All mothers
n = 468
%(n)/ M(SD)

23.8 (7.2)
22% (73)

27.8 (6.1)
2% (3)

24.9 (7.2)
16% (76)

8.6 (2.3)

8.7 (2.6)

8.6 (2.4)

46% (155)
3% (11)
20% (68)

23% (30)
5% (7)
4% (5)

40% (185)
4% (18)
16% (73)

32% (109)

36% (47)

33% (156)

8.0 (2.9)

7.7 (3.0)

7.9 (2.9)

50% (158/318)

44% (57/129)

48% (215/447)

17% (57)
15% (49)
31% (104)

14% (19)
18% (24)
26% (34)

16% (76)
16% (73)
30% (138)

Note. *p < .05; **p < .01; ***p < .001.
Number of people in the household including the mother and the new baby.

a
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living with HIV received NVP for their child at birth
(93%), however only about half of HIV-exposed children
who had their RtHC available (55%; 48/87) had an HIV
test and the results written in to the card by 6 months
post-birth. By 12 months, 89% of mothers living with
HIV who were interviewed said their children had had
a PCR test but only half of them had the results written
in their RtHC (40/81; 49%). By 24 months, 61% (88/145)
of mothers living with HIV had children with an HIV
PCR result written in their RtHC, while no result could
be found for 21% (31/145).
About half of mothers living with and without HIV
attended the recommended four antenatal clinic visits
(47%). Mothers living with HIV were more likely to
have ever had TB (OR = 6.16, 95% C.I. = [3.20, 11.86],
p < .001). Though only (54/132) 40.9% mothers living
with HIV had disclosed their HIV status to the father
of the child at baseline, (66/132) or 50.25% of mothers
living with HIV reported that they knew that the child’s
father had tested for HIV.
The rate of mothers reporting depressed moods
(EPDS > 13) decreased from birth at 6 months regardless
of HIV status (B = −1.31, Std. Error = 0.39, 95% C.I. =
[−2.08, −0.53], p = .001). Compared to assessments at
birth, depressed mood was signiﬁcantly lower at each
assessment: 9 months (B = −1.19, Std. Error = 0.39, 95%
C.I. = [−1.94, −0.43], p = .002), 12 months (B = −1.14,
Std. Error = 0.40, 95% C.I. = [−1.94, −0.35], p = .005),
and 24 months (B = −2.69, Std. Error = 0.43, 95% C.I. =
[−3.52, −1.85], p < .001), regardless of HIV status.
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Figure 1 shows that mothers living with and without
HIV had a similar rate of alcohol use before learning
of their pregnancy (11%), but only mothers living with
HIV signiﬁcantly decreased their alcohol use after learning about their pregnancy when compared to mothers
without HIV (8% vs. 3%) (B = 1.52, Std. Error = 0.16,
95% C.I. = [0.48, 2.56], p = .004). IPV is signiﬁcantly
higher during pregnancy (22%) when compared to
prior to becoming pregnant (11%) and is similar across
serostatus (B = −0.93, Std. Error = 0.16, 95% C.I. =
[−1.24, −0.61], p < .00).
Child developmental comparisons between
children of mothers living with and without HIV
At birth, about 11% of children of mothers living with
and without HIV were born with low birth weights; 7%
had HAZ in the stunted range (HAZ < −2SD), 10%
had WAZ in the malnourished range (WAZ < −2SD),
and 17% had WHZ in the wasting range (WHZ <
−2SD). Despite maternal HIV status, age, and parity,
child growth (HAZ, WAZ, WHZ) was similar in the current cohort across the ﬁrst 24 months post-birth (See
Figure 2). However, delays in obtaining the CSG was
associated with signiﬁcantly lower HAZ (Estimate =
−.01, Std. Error = .00, 95% C.I. = −.01, −.00, p = .042).
Children of mothers living with and without HIV had
similar rates of the clinic and hospital visits due to illness
in the previous 3 months at 3 (42%; 12%) and 6 (38%;
9%) months post-birth. Children also had more episodes

Figure 1. Proportion of mothers who used alcohol stratiﬁed by mothers living with and without HIV before and after the birth of their
child.
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Figure 2. 95% conﬁdence intervals (horizontal bars) for child growth (HAZ, WAZ, WHZ) stratiﬁed by mothers living with and without
HIV over the ﬁrst 24 months post-birth.

of diarrhea at 6 months when compared to 3 months (B
= 0.74, Std. Error = 0.19, 95% C.I. = [0.38, 1.10], p
< .001), despite maternal HIV status. Mothers reported
taking their children an average of once in the past
three months to the clinic for illness (3 months: M =
1.2, SD = 0.5, Range: 0–4; 6 months: M = 1.4, SD = 0.7,
Range: 0–6). These patterns were similar across maternal
serostatus.
Table 2 summarizes the diﬀerences in caretaking
between mothers living with and without HIV. Mothers
living with HIV were more likely to exclusively breastfeed their children for 3 months (OR = 1.95, 95% C.I. =
[1.17, 3.25], p = .010) and 6 months (OR = 1.86, 95%
C.I. = [1.01, 3.15], p = .021) than mothers without HIV.

One in ﬁve mothers living with and without HIV exclusively breastfed for at least 6 months (20%). Only 73% of
children had up-to-date immunizations at 12 months
but reached 95% by 24 months and were similar across
HIV exposure. Mothers living with HIV were more likely
to obtain the child support grant by 3 months (OR =
1.70, 95% C.I. = [1.09, 2.66], p = .019) and by 6 months
(OR = 1.76, 95% C.I. = [1.09, 2.83], p = .020) when compared to mothers without HIV. By 9 months post-birth,
most mothers (75%) were receiving the child support
grant and the rates were similar across serostatus.
Developmental milestones were similar for children
of mothers living with and without HIV at each assessment over 24 months. Despite maternal serostatus, the
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Table 2. Diﬀerences in childcare characteristics between children
of mothers with and without HIV.
Mothers without HIV Mothers living with HIV
n = 336
n = 132
%(n)/ M(SD)
%(n)/ M(SD)
Exclusive breastfeeding 3mo*
3 months*
18% (48/219)
6 months*
17% (50/287)
Immunization up-to-date
3 months
49% (123/252)
6 months
73% (207/283)
12 months
74% (192/260)
Child support grant (CSG) secured
3 months*
34% (94/275)
6 months*
63% (187/299)
9 months
75% (217/291)
12 months
78% (229/295)
24 months
90% (256/285)

All mothers
n = 468
%(n)/ M(SD)

29% (33/113)
28% (29/103)

21% (81/388)
20% (79/390)

48% (51/106)
73% (85/116)
71% (75/106)

49% (174/358)
73% (292/399)
73% (267/366)

47% (53/113)
75% (88/118)
78% (84/108)
78% (88/113)
91% (100/110)

38% (147/388)
66% (275/417)
75% (301/399)
78% (317/408)
90% (356/395)

Note. *p < .05.

majority of all children at 6 (88%), 9 (94%), 12 (76%),
and 24 (98%) months post-birth completed the WHO
developmental milestones.

Discussion
This study examines how maternal HIV status as well as
maternal resources, risk histories and caretaking inﬂuence child outcomes in deeply rural areas over the ﬁrst
two years of life. More than one quarter of mothers
(28%) in this study are HIV positive at the birth of
their children and the self-reported incidence rate of
new HIV infections in this cohort of women is about
0.74% annually. It is encouraging that almost all mothers
(99%) know their HIV status during pregnancy. In fact,
nearly 92% of mothers without HIV are tested for HIV
at their ﬁrst antenatal visit. However, for just under one
third of mothers without HIV (30%), HIV testing during
pregnancy is the only HIV test received over the two years
of the study. Pregnancy may increase the risk of acquiring
HIV (Gray et al., 2005; Mugo et al., 2011; Thomson et al.,
2018), and three mothers seroconverted during the ﬁrst 6
months after birth. Although primary care clinics and
mothers living with HIV may be doing well in some vertical HIV transmission prevention caretaking tasks, there
are also signiﬁcant gaps in care. We only have one
conﬁrmed child seroconversion in this study and only
half of the children have HIV results recorded in their
health record as late as twelve months post-birth. Optimizing adherence to vertical HIV transmission prevention remains an important goal.
Contrary to most research in urban and peri-urban
areas, mothers living with HIV are no more likely to
experience depressed mood, to use alcohol, or to experience IPV than mothers without HIV (Haberland, n.d.).
In this study, mothers living with HIV are 2.5 times
more likely to stop drinking after learning out about
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their pregnancy. This ﬁnding is consistent with one
other study that reports lower alcohol use among
mothers living with HIV compared to mothers without
HIV (Donald et al., 2017). Some researchers ﬁnd that
family and social connections are fostered by being geographically isolated. Rural areas may be protective to
mothers of young children (Emmott, 2016; Tamsen
Jean Rochat, Tomlinson, Bärnighausen, Newell, &
Stein, 2011). A rural community’s perception of HIV
may inﬂuence the health of mothers living with HIV
more than individual stigma (Treves-Kagan et al.,
2017). It is possible that mothers living with HIV have
more exposure to friends and family members with
HIV in a rural setting. HIV stigma may also be lower.
We did not assess stigma. However, other studies in
high-income countries report increased HIV stigma in
rural areas (Kalichman, Katner, Banas, & Kalichman,
2017). The avoidance of alcohol is an important aspect
of the counseling provided to all patients (men and
women) who initiate ART in the Zithulele ARV program. This additional counseling and support may contribute to lower rates of alcohol use amongst mothers
living with HIV.
Research suggests that exclusive breastfeeding
decreases infant morbidity and mortality in LMIC and
may improve child development outcomes as children
grow (World Health Organization & UNICEF, 2016).
In this study, mothers living with HIV are also more
likely than mothers without HIV to exclusively breastfeed for three- and six-months post-birth. Mothers living
with HIV may be doing better than mothers without
HIV in these domains, due to additional time spent
counseling mothers living with HIV during antenatal
care visits. Participation in vertical HIV transmission
prevention has beneﬁts outside of simply reducing HIV
transition, such as reducing depression (Peltzer, Phaswana-Mafuya, & Treger, 2010). It is possible that the
additional counseling encourages more mothers living
with HIV to exclusively breastfeed; however, those messages are just as important for mothers without HIV.
Contrary to previous studies (Parsons, Young,
Rochat, Kringelbach, & Stein, 2012; Rahman, Malik,
Sikander, Roberts, & Creed, 2008), children of mothers
living with and without HIV had similar growth and
developmental outcomes in the rural Eastern Cape of
South Africa. Children of mothers living with HIV are
typically found to experience reduced growth and slower
achievement of developmental milestones (Evans, Chasekwa, et al., 2016; Omoni et al., 2017). However, it needs
to be noted that on average, children of mothers living
with and without HIV suﬀer notable deﬁcits in our
study. In our ﬁrst assessment shortly after birth, 47%
of children are either stunted, malnourished, wasted, or
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experience some combination of these growth deﬁcits,
regardless of the international standard. The mean
HAZ, WAZ, and WHZ are also signiﬁcantly lower at
birth. In the current study, children gain weight faster
than the standard growth curve, and by 24 months, children have mean WAZ and WHZ above the WHO standard. However, a better indicator of long-term undernutrition is a child’s height and in this rural setting, it
is lower than the WHO averages. Although weight and
height improve signiﬁcantly in the ﬁrst few months of
the infants’ life, they remain below average at 12- and
24-months post-birth, regardless of maternal serostatus.
Children growing up in deeply rural areas of South
Africa may face chronic under-nutrition due to limited
access to nutritious foods. This may result in stunting
and can have long-term consequences for cognitive
development and school achievement (Black et al.,
2013; Dewey & Begum, 2011). Yet, this issue is the
same for children of mothers living with or without HIV.
It is somewhat surprising that, in a poor, rural area
with inadequate water and sanitation and where almost
a one-third of families experience food insecurity, children of mothers living with and without HIV appear
to be equally vulnerable to the challenges of growing
up. It may be that despite the challenges of rural living,
mothers living with HIV in rural areas may be less vulnerable and more integrated into their communities.
The mothers living with HIV in this study are older
and more experienced mothers than mothers without
HIV, and may also beneﬁt from the ARV program and
counseling provided by Zithulele Hospital and its surrounding clinics (Young & Gaunt, 2014). This appears
to be reﬂected in their lower use of alcohol once mothers
living with HIV realize they are pregnant and their
higher rates of exclusive breastfeeding. The higher rates
of exclusive breastfeeding by mothers living with HIV
may also have an “equalizing eﬀect” on their children,
as seen in Patel et al. (Patel et al., 2010). Finally, many
of the mothers living with HIV were on AZT instead
of TDF/FTC/EFV, which has more recently been implicated with growth restriction in utero (Powis et al.,
2016). This may be another factor explaining why children of mothers living with HIV appear to be doing as
well as children of mothers without HIV.

Conclusions
Rural mothers living with HIV do not appear to experience higher rates of alcohol use, depression, or IPV:
comorbidities that potentially have negative impacts on
the lives of both mothers and children. Mothers living
with HIV are also more likely to abstain from alcohol
during pregnancy and exclusively breastfeed their

children for six months. In this study, children of
mothers living with HIV in a deeply rural area are
doing as well as children of mothers without HIV in
the ﬁrst two years of life. However, whether these developmental trajectories will persist remains unknown.
Limitations
This study is limited to gathering data largely through
maternal self-report. No laboratory or diagnostic tests
are available to conﬁrm maternal HIV status or to test
children’s immune status. However, clinic visits, immunizations, and HIV results for mothers and children were
conﬁrmed in the mother’s antenatal care record and the
child’s RtHC, which serves as a medical record. Most
families (>90%) have a RtHC, an important document
allowing each child to apply for the child support
grant. Although the interviewers are trained to ask questions in a non-stigmatizing manner, it is likely that some
mothers withheld information on highly stigmatized
behaviors, such as drinking alcohol. For those questions
a rapid diagnostic test, such as a Peth test, or a more private means of answering, such as using a tablet or mobile
phone, may be preferable.

Note
1. Option A involved: for mothers with a CD4 of <350, full
ART was oﬀered for life. Mothers with a CD4 greater
that 350 were given AZT twice daily until birth, with a
dose of Truvada®, given at them time of going into
labor. Infants were given NVP syrup until the cessation
of breastfeeding.
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