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Abstract Throughout Africa, Peer Mentors who are
women living with HIV (WLH) are supporting pregnant
WLH at antenatal and primary healthcare clinics (McColl in
BMJ 344:e1590, 2012). We evaluate a program using this
intervention strategy at 1.5 months post-birth. In a cluster
randomized controlled trial in KwaZulu-Natal, South Africa,
eight clinics were randomized for their WLH to receive
either: standard care (SC), based on national guidelines to
prevent mother-to-child transmission (4 clinics; n = 656
WLH); or an enhanced intervention (EI; 4 clinics; n = 544
WLH). The EI consisted of four antenatal and four postnatal
small group sessions led by Peer Mentors, in addition to SC.
WLH were recruited during pregnancy and 70 % were
reassessed at 1.5 months post-birth. EI’s effect was
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ascertained on 16 measures of maternal and infant wellbeing using random effects regressions to control for clinic
clustering. A binomial test for correlated outcomes evaluated
EI’s overall effectiveness. Among EI WLH reassessed, 87 %
attended at least one intervention session (mean 4.1, SD 2.0).
Significant overall benefits were found in EI compared to SC
using the binomial test. However, it is important to note that
EI WLH were significantly less likely to adhere to ARV
during pregnancy compared to SC. Secondarily, compared to
SC, EI WLH were more likely to ask partners to test for HIV,
better protected their infants from HIV transmission, and
were less likely to have depressed mood and stunted infants.
Adherence to clinic intervention groups was low, yet, there
were benefits for maternal and infant health at 1.5 months
post-birth.
Keywords
PMTCT
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Introduction
Effective HIV interventions are urgently needed for the 12
million women living with HIV (WLH) in Sub-Saharan
Africa [2]. South Africa has 3.2 million WLH [3]. Each
year 200,000 WLH are pregnant [2]. The KwaZulu-Natal
(KZN) Province, the site for this study, has the highest
prevalence of HIV in South Africa [4]. While the national
HIV prevalence has stabilized around 11 % [4], 40–60 %
of pregnant women in rural KZN are living with HIV [5].
This study evaluates one potentially efficacious intervention using a peer mentor strategy, a strategy that has been
broadly supported by global donors [1].
Learning that one is HIV positive changes a woman’s
identity almost immediately [6]. She has a virus that
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influences not only her physical health, but all of her social
and community relationships. In addition, she has many
new tasks to perform: maintaining her own health, the
health of her baby and her family. In the moments following HIV diagnoses, this study offered support from a
Peer Mentor who was also a WLH. The Peer Mentor was a
role model whose support [7] and presence reassured the
newly diagnosed WLH that HIV-related challenges can be
successfully met. The Mothers 2 Mothers Program [M2M]
(http://www.m2m.org/) inspired this intervention. The
M2M program is currently providing Peer Mentor WLH in
589 clinics in seven countries and has substantial donor
support. This study examines if the key concept of the
M2M program having a Peer Mentor who is HIV-seropositive is robust and influences outcomes for the WLH.
Pregnant WLH face a series of challenges in both preventing transmission and maintaining positive health outcomes [8]. Rather than prevention of a single disease
outcome, that is, infant HIV acquisition, a social ecological
model was adopted and designed to address HIV-related
challenges from multiple perspectives [9]. WLH must
prevent transmission to both partners and infants. Knowing
her own status, she must decide whether and to whom to
disclose her HIV status and ask her partner to be tested for
HIV and use condoms consistently. To prevent mother-tochild transmission (PMTCT), adherence is required to a
series of tasks during pregnancy and the first 6 weeks of
life: (1) testing for HIV and receiving the test results; (2)
adhering to antiretroviral medications (ARV) from week
28 of pregnancy and during labor; and (3) ensuring that the
infant receives nevirapine (NVP) at birth and cotrimoxazole following birth [10, 11]. WLH are also challenged to
address their own health and mental health needs: they
must get tested for CD4 and tuberculosis (TB); adhere to
ARV if they have a low CD4 count; cope with symptoms
and feelings of depression and anxiety; and cope with
potential stigma and intimate partner violence [12, 13]. For
the long-term benefit of the family, not only the newborn
infant, maternal adherence to each of these tasks is critical.
Much more attention has been focused on technical aspects
of PMTCT adherence, compared to concurrent interpersonal and social challenges. This study focuses on the
multiple tasks and relationship challenges facing pregnant
WLH.
The need for effective intervention is great, even though
clinics in South Africa have implemented PMTCT services
[14] for about 10 years. WLH’s adherence to these tasks is
variable, as is the case in the rest of Africa [15]. In KZN,
HIV testing during pregnancy is 71 % [16]. Of the women
testing for HIV, about a third do not receive their test
results [4, 17]. In 2007, only 76 % of pregnant WLH who
received their test results also received NVP during labor.
Only 57 % of their infants received NVP at birth [2, 17].
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Following childbirth, using a single feeding method is
critical for the first 6 months of an infant’s life [3, 10, 11];
yet, mixed feeding is the most common feeding method
used [18]. In South Africa, there are wide-scale beliefs that
infants cannot survive on mothers’ breast milk alone [11],
leading to low rates of breastfeeding and early supplementation with infant formula [19]. Public health officials
aim to have adherence rates above 90 % at each step in this
cascade in order to reduce HIV transmission [3].
PMTCT adherence is also likely to be impacted by the
perceived HIV stigma and isolation of WLH [20] through
their avoidance of disclosure to sexual partners and family,
as well as failure to care for their own health and mental
health [7]. These factors are potentially influenced by
having a Peer Mentor, as is suggested by the broad diffusion of the M2M program.
Thus, an enhanced intervention (EI), labeled Masihambisane (we walk together in Zulu), was initiated to test the
efficacy of Peer Mentor support of pregnant WLH in primary healthcare clinic programs in KZN, South Africa. We
hypothesized that, compared to WLH receiving standard
clinic care (the Standard Care (SC) condition), WLH at
clinics in the EI condition would have improved maternal
and infant well-being in the following domains: (1) prevention of HIV transmission to partners and infants; (2)
infant health; (3) healthcare and health monitoring; (4)
mental health; and (5) parenting tasks to ensure entitlements, including registering the child’s birth and securing
the child support grant. Given that we are examining outcomes in five domains, with multiple markers per domain,
we utilized a binomial test for correlated outcomes as the
primary evaluation measure after conducting a series of
regression analyses [21]. At about 1.5 months, EI sessions
were expected to be complete, and the follow-up assessment was a post-intervention analysis.

Methods
The Institutional Review Board of the University of California, Los Angeles (UCLA, G06-05-062), a Data Safety
and Monitoring Board (DSMB; Drs. Mofeson, Couvadia,
& Bryant), a local Community Advisory Board, and the
Research Ethics Committee of the Human Sciences
Research Council in South Africa (HSRC, REC 4/07/03/
07) approved all study protocols [21]. The trial is registered
at ClinicalTrials.gov # NCT00972699.
Setting, Clinic Selection and Matching,
and Randomization
Eight clinics were selected based on proximity to the
research office (within a radius of 70 km), the type of clinic
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(either a community health or primary healthcare clinic),
the concurrent availability of antenatal and postnatal services at the same site, and an annual caseload of at least
300 pregnant women. Clinics were selected following a
6 month observation period, during which time patient
flow was audited and the clinic staffs’ capacity to implement PMTCT procedures was standardized across clinics.
This was implemented in cooperation with the provincial
Department of Health. Based on the pilot data, four pairs of
clinics were matched. Clinics were randomized within
matched pairs by UCLA according to a simple randomization schedule. One EI clinic had two sites.

were successfully recruited into the study. Stated reasons
for not enrolling were transport difficulties, getting time off
work, and inability to stay after clinic appointments due to
family obligations.
Upon learning of their HIV? serostatus, WLH gave
voluntary informed consent to participate in Masihambisane and completed a baseline assessment interview lasting
about one hour (n = 1,200 WLH total; EI: n = 544; SC:
n = 656). Post-birth assessments were obtained from 70 %
of participants when their infants were about 1.5 months
old (range 1 day old to 14 months old), similar across
conditions.

Sample Size Calculations

Clinic Conditions

Power calculations were based on the randomization of
clinics to either EI or SC, and assessments of WLH and
their infants at least once between the ages of 6 weeks and
6 months post-birth. Power calculations were estimated in
a two-step procedure. First, we calculated the necessary
sample size N* to detect a significant difference between
EI and SC on a single outcome using RMASS2 software
[22]. Second, we multiplied N* by the variance inflation
factor (VIF) to account for the clustering effect of randomization at the clinic level, where VIF = 1? (m-1) 9
ICC, m is the average number of WLH per clinic, and ICC
is the intra-cluster correlation coefficient. From other
behavioral studies [23–25], we estimated ICC to be 0.01.
The sample size goal was 1,200 WLH across eight clinics
(150/clinic) to achieve 80 % power to detect an effect size
of 0.25.

SC

Recruitment, Retention, and Reassessment
Recruitment occurred from July 2008 to April 2010 (except
for one EI clinic in which WLH could only be recruited for
6 months). All pregnant women in both EI and SC clinics
learned of Masihambisane in the clinic waiting rooms and
were informed again about the study by a nurse during their
HIV testing interview. Figure 1 summarizes the movement
of participants through the trial from recruitment to the
baseline assessment and reassessment post-birth. We were
not able to consistently monitor the flow of women within
each clinic at each potential stage of engagement and
assessment until about half of the women had been
recruited, in March, 2009. Thus, data are available only for
the final 602 WLH who were recruited. A more detailed
figure with numbers of pregnant women entering clinics for
the last half of recruitment of the baseline sample is
available upon request. Among the eight clinics, recruitment rates of newly pregnant women ranged from 55 to
92 % per clinic; seven of the eight clinics recruited more
than 74 % of eligible WLH. Overall, about 62 % of WLH
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Each clinic, in both the SC and EI conditions, and all WLH
in each clinic were offered the national PMTCT program.
From enrolment through the first 1.5 months post-birth, SC
for WLH included dual therapy for PMTCT [azidothymidine (AZT) and NVP], and referral to ARV for WLH with
CD4 counts below 200 or WHO Stage 4 illness. A single
feeding method was consistently recommended for the
infant’s first week of life. Tins of powdered milk were
distributed at all delivery sites throughout the study.1
EI
We adapted the M2M program [21] based on a pilot study
in Cape Town [26] and 6 months of piloting an adapted
M2M program in KZN [21]. An eight-session intervention
(four antenatal sessions, four postnatal sessions) was
designed to support WLH through pregnancy and early
motherhood. Peer Mentors were recruited from advertisements placed in the clinics, and WLH who were childbearing and had good social skills were selected as Peer
Mentors. The Peer Mentors were trained for about
2 months prior to implementation and were certified after
being observed; in-person supervision was provided
weekly.
After a woman tested as HIV seropositive, a nurse and
then a Peer Mentor met with the pregnant WLH individually and invited her to the Masihambisane meetings. Prior
to the first meeting, an assessment was conducted by a
separate interviewing team.
The EI topics were: (1) destigmatizing HIV; (2) adhering to the PMTCT tasks; (3) establishing healthy daily
routines; (4) using a single feeding method, encouraging
breastfeeding, and abstaining from traditional medicines
1

The guidelines of the National Department of Health have since
shifted to consistent breastfeeding (2005).
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Fig. 1 Movement of
participants through the trial at
each assessment point for
mothers in the standard care
(SC) and the enhanced
intervention (EI). 1Among
mothers reassessed post-birth
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Identify 19 clinics;
Examine clinic similarity
Eliminate 11 due to
variability
Randomize clinics (n=8, one EI clinic has 2 sites)
Recruiters identify pregnant women at the clinics and
ask pregnant women about (1) HIV status and (2)
antenatal visit number

n=8 clinics
HIV+ pregnant women on their first antenatal clinic visit
are eligible and invited to study

Baseline assessment

n=4 SC clinic sites
n=656 pregnant mothers

Eliminate HIV-,
unknown HIV status,
and women on
follow-up clinic visits

n=5 EI clinic sites
n=544 pregnant mothers
Masihambisane
n=4 antenatal meetings
SD=1.1)1

Infant’s birth
Masihambisane
n=4 postnatal meetings
session (Mean=2.5,
56%
SD=1.2)1
Post-birth assessment

n=466 (71%)
Maternal deaths: n=3 (0.5%)
Infant deaths: n=18 (2.7%)

and gripe water; (5) obtaining a child grant for family
economic support; (6) maintaining a strong social network
and (7) encouraging couple HIV testing, disclosure of HIV
serostatus, and regular condom use.
Fidelity to the intervention implementation was monitored by supervisors’ observations, reviewing attendance
records and weekly small group supervision meetings.
Among the 377 EI WLH reassessed post-birth, 75 %
attended at least one antenatal intervention session (mean
2.8 sessions, SD 1.1), 56 % attended at least one postnatal
meeting (mean 2.5, SD 1.2), and 87 % attended any sessions (mean 4.1, SD 2.0).2 Only 5 % attended all 8
sessions.

2

While we reassessed 69 % of EI WLH post-birth, we documented
intervention attendance among the full baseline sample. Among EI
WLH assessed at baseline, 64 % attended at least one antenatal
intervention session (mean 2.7 sessions, SD 1.1), 41 % attended at
least one postnatal meeting (mean 2.5, SD 1.2), and 73 % attended
any sessions (mean 3.8, SD 2.0).

n=377 (69%)
Maternal deaths: n=3 (0.6%)
Infant deaths: n=21 (3.9%)

Assessments and Outcome Measures
Female research assistants were trained to interview WLH
at baseline and post-birth. Because interviewers were
assigned by clinic, they were not blinded to condition. All
interview responses and required clinic records were
entered on mobile phones. Commercially available software (http://www.mobenzi.com/researcher/) allowed data
to be uploaded to a secure central database after survey
completion. The outcome measures assessed at the baseline
(when available) and post-birth interview were:
1.

HIV transmission-related behaviors, including PMTCT
tasks: WLH self-reported disclosure of serostatus to
sexual partners and requests for partner HIV testing.
Few new mothers had reinitiated sex at the post-birth
assessment, so condom use was not reported. Disclosure
to friends was also reported. Adherence to the following
PMTCT tasks was available at 1.5 months post-birth:
(1) AZT from the 28th week of pregnancy or highly
active anti-retroviral Therapy (HAART) if CD4 test
results were less than 200; (2) AZT during labor or on
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HAART; (3) NVP during labor or on HAART; (4) infant
NVP at birth; (5) infant AZT post-birth and (6)
maintenance of one feeding method (either breastfeeding or formula) for the first week post-birth.
Infant health status post-birth was monitored by low
birth weight (LBW, \2,500 g) as documented on the
government-issued Road-to-Health card at birth, and
weight-for-age, length/height-for-age, and weight-forlength z-scores calculated from post-birth weight and
length measures based on WHO age- and sex-specific
standards [27]. For weight, length/height, and weightfor-length, malnourishment was identified by a z-score
below -2, and was defined as underweight, stunting,
and wasting, respectively [28].
Maternal healthcare utilization included attendance at
antenatal clinic visits.
Depression was assessed by the General Health
Questionnaire (GHQ) (score C7 is depressed) [29].
Parenting tasks to ensure entitlements were registering
the child’s birth and applying and receiving the
government child grant (R240/month, about 30 USD).

In addition to these outcomes, at the baseline assessment
we monitored closely the alcohol, drug use, household
items, social support and food insecurity. These are not
targeted outcomes.

effect, we treated each of our 16 tests as a normal z-test (zstatistics were assumed to come from an equi-correlated
multivariate normal distribution) and simulated 40,000
trials of the number of significant outcomes, for z-tests
having mutual correlations rho for rho running from 0 to
0.9 in steps of 0.1. We declared significance for z [1.96.
Simulations were performed in R (version 2.11.1).
From the results, using a decision rule of rejecting the
null of no EI treatment effect given 3 or more significant
tests of 16, the type 1 error will stay below 0.05 no matter
what the outcomes’ correlations. We estimated the average
absolute correlations among the outcomes using both
Pearson (for ‘‘true dichotomies’’, e.g. ‘‘Asked partner to
test for HIV’’) and tetrachoric correlations (for indicators
created by dichotomizing continuous outcomes, e.g.,
height-for-age z-score C -2), planning to use whichever
method produced higher average absolute correlations.
Secondarily, we tested EI’s impact on individual outcomes at a two-sided alpha = 0.05 using the regressions
described above. We used the same models to estimate EI’s
effect on completing cumulative PMTCT tasks. We considered our secondary analyses to be exploratory and
retained the model p values in lieu of a multiple-testing
adjustment.

Results
Data Analysis
Sample Characteristics
Selection effects were examined between conditions at
baseline and among those reassessed post-birth or not. To
avoid multiple comparisons and measure EI’s overall effect
on well-being, our primary analysis of the impact of the
intervention compared WLH in EI and SC using a binomial
test of the number of significant effects favoring EI among
16 measures. For each measure, differences between conditions were tested at a one-sided upper-tail alpha = 0.025
using logistic random effects regressions adjusting for
clinic clustering in SAS PROC GENMOD (version 9.2;
SAS Institute Inc., Cary, North Carolina, USA). A onetailed test was used because we initially hypothesized that
the EI was superior to the SC. Models included an indicator
variable for intervention status (1 = EI, 0 = SC). We can
expect 16*0.025 = 0.4 significant tests (i.e., less than one
of 16) on average if there are no differences between EI
and SC. If outcomes are independent, the probability that
there are two or fewer significant differences is 99.3 %,
leading to a type 1 error of 0.007. However, outcomes are
likely positively correlated, which does not affect the
expected number of positive tests, but does affect the
variance of the number of positive tests. To study the
effects of global positive correlation among all outcomes
on the number of positive tests assuming no intervention
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Table 1 summarizes WLH at the baseline assessment. EI
and SC WLH were similar in age, education, marital status,
food insecurity, alcohol and other substance use, depressive
symptoms, HIV disclosure, and partner status.
WLH reassessed were similar to those lost to follow-up
except that they were slightly older (26.7 years vs. 25.9,
p = 0.010), more likely to be employed (46.5 vs. 40.6 %,
p = 0.008), have onsite water (64.8 vs. 61.4 %, p = 0.018)
and a flush toilet (51.0 vs. 48.1 %, p = 0.030), and were
less likely to report a chronic illness unrelated to HIV (8.9
vs. 15.8 %, p = 0.002). By the time of the post-birth
assessment, six maternal deaths were reported (0.5 %) and
39 infant deaths or miscarriages were reported (3.3 %),
similar across conditions.
Post-birth Outcome Measures
As shown in Table 2, EI performed better than SC on three
of 16 outcomes, indicating significant overall benefits in EI
compared to SC using the binomial test (correlation = 0.2,
p = 0.028). On individual PMTCT outcomes, there were
no significant benefits to EI versus SC. However, as shown
in Fig. 2, cumulative adherence to PMTCT behaviors was
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Table 1 Baseline
characteristics of sample
(N = 1,200), grouped by
intervention condition:
Enhanced Intervention (EI,
N = 544) vs. Standard Care
(SC, N = 656)a
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EI
(N = 544)
n (%)

SC
(N = 656)
n (%)

Total
(N = 1,200)
n (%)

26.5 (5.5)

26.5 (5.5)

26.5 (5.5)

p Valuea

Demographic characteristics
Mean age (SD)
Highest education level

0.936
0.873

No schooling/grades 1–6 (primary)
Grades 7–12 (secondary)
Tertiary
Married or lives with partner
Had a sexual partner, past 3 months

81 (15.0)

108 (16.5)

189 (15.8)

429 (79.3)

525 (80.0)

954 (79.7)

31 (5.7)

23 (3.5)

54 (4.5)

102 (18.8)
468 (86.2)

153 (23.3)
523 (79.7)

255 (21.3)
991 (82.7)

0.656
0.247

Employed

279 (51.3)

258 (39.3)

537 (44.8)

0.169

Living in formal housing

342 (63.0)

373 (56.9)

715 (59.7)

0.997

Water on site

370 (68.3)

392 (60.0)

762 (63.8)

0.783

Flush toilet versus other types

309 (57.0)

291 (44.4)

600 (50.1)

0.583

Have electricity

387 (71.3)

554 (84.5)

941 (78.5)

0.132

Median days mother gone hungry past week
(range)

0.0 (0–6)

0.0 (0–7)

0.0 (0–7)

0.611

Median days children gone hungry past week
(range)

0.0 (0–6)

0.0 (0–5)

0.0 (0–6)

0.871

71 (13.1)

61 (9.3)

132 (11.0)

0.549

3 (0.6)

19 (2.9)

22 (1.8)

0.088

Maternal health
Any chronic illness
Tested positive for TB during this pregnancy
Substance use in pregnancy
Alcohol prior to pregnancy recognition

a

No significant baseline
differences. EI and SC
compared using random effects
regression models, controlling
for clinic clustering
b

Number of close friends/
relatives: EI (median 1, range
0–15); SC (median 1, range
0–10); total (median 1, range
0–15). Number of contacts with
close friends/relatives, past
month: EI (median 22, range
0–150); SC (median 14.5, range
0–262); total (median 17, range
0–262)

105 (19.3)

101 (15.4)

206 (17.2)

0.463

Alcohol after pregnancy recognition

32 (5.9)

27 (4.1)

59 (4.9)

0.186

Tobacco

38 (7.0)

69 (10.5)

107 (8.9)

0.742

Cannabis

7 (1.3)

4 (0.6)

11 (0.9)

0.274

80 (14.7)

89 (13.6)

169 (14.1)

0.724

297 (54.7)

289 (44.1)

586 (48.9)

0.084

Disclosed HIV status to partner (N = 679)

209 (67.6)

250 (67.6)

459 (67.6)

0.857

Disclosed HIV status to friend (N = 679)

119 (38.5)

123 (33.2)

242 (35.6)

0.568

Asked current partner to test for HIV
(N = 497)

165 (75.7)

212 (76.0)

377 (75.9)

0.947

97 (52.4)

93 (58.1)

190 (55.1)

0.770

Depression (GHQ C 7; moderate–severe)
Social support
Number of close friends and relatives times
frequency of contact past month [ median
of 25b
HIV disclosure and partner HIV status

Current partner HIV? (N = 345)

significantly better for EI compared to SC. EI WLH were
more likely to complete both maternal and infant ARV
(OR = 1.72, p = 0.036) and adhere to all PMTCT tasks
through 1.5 months post-birth (OR = 1.72, p = 0.023). EI
WLH were less likely to adhere to ARV during pregnancy
(OR = 0.44; p = 0.002).
Table 2 summarizes individual measures’ results postbirth. Compared to SC WLH, EI were more likely to ask
partners to test for HIV (OR = 1.84; two-sided
p = 0.014), have infants with height-for-age z-score C -2
(OR = 3.30; p = 0.006) and were less likely to report

depressed mood (OR = 2.55; p = 0.003). Healthcare utilization was similar across conditions.

Discussion
This study evaluated the benefits of having a WLH who is a
Peer Mentor support a newly diagnosed pregnant WLH
immediately after receiving their HIV test results and in
small groups during the perinatal period. The model is one
that has been broadly diffused throughout Africa. The
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Table 2 Maternal and infant health and well-being outcomes at 1.5 months post-birth (N = 843), grouped by intervention condition: enhanced
intervention (EI, N = 377) vs. standard care (SC, N = 466)
EI
(N = 377)
n (%)

SC
(N = 466)
n (%)

Estimated odds ratio,
EI versus SC (95 %
CI)a

2-sided
p valuea

1-sided,
upper
tail p valuea

HIV transmission-related behaviours
Told sexual partner about HIV status

298 (79.0)

339 (72.7)

1.32 (0.54, 3.21)

0.546

0.273

Asked sexual partner to go for HIV test (N = 476)

167 (77.3)

168 (64.6)

1.84 (1.13, 3.00)

0.014

0.007*

Mother took AZT from the 28th week of pregnancy, or
on HAART

340 (90.2)

445 (95.5)

0.44 (0.26, 0.74)

0.002

0.999x

Mother took AZT during labor, or on HAART

282 (74.8)

334 (71.7)

1.16 (0.44, 3.02)

0.768

0.384

Mother took NVP tablet at onset of labor, or on HAART

361 (95.8)

456 (97.9)

0.53 (0.20, 1.41)

0.203

0.899

Infant given NVP syrup within 24 h of birth

364 (96.6)

451 (96.8)

1.00 (0.36, 2.79)

0.996

0.498

AZT dispensed for infant and medicated as prescribed

348 (92.3)

374 (80.3)

2.98 (0.78, 11.30)

0.109

0.055

One feeding method first week post-birth: formula or brea
stfeeding

366 (99.5)

448 (98.5)

2.23 (0.68, 7.31)

0.184

0.092

Birth weight C2,500 g

310 (82.9)

414 (89.8)

0.55 (0.27, 1.14)

0.108

0.946
0.386

PMTCT

Infant health status
Weight-for-age z-score C -2 (N = 707)

274 (81.8)

296 (79.6)

1.10 (0.59, 2.02)

0.771

Height-for-age z-score C -2 (N = 178)

76 (80.9)

45 (53.6)

3.30 (1.41, 7.74)

0.006

0.003*

Weight-for-length z-score C -2 (N = 150)

54 (71.1)

63 (85.1)

0.84 (0.19, 3.61)

0.810

0.595

328 (87.2)

355 (76.2)

2.17 (0.96, 4.88)

0.062

0.031

357 (94.7)

409 (87.8)

2.55 (1.37, 4.76)

0.003

0.002*

298 (79.9)

318 (68.2)

2.02 (0.98, 4.16)

0.057

0.029

57 (15.1)

73 (15.7)

1.16 (0.59, 2.25)

0.670

0.335

Healthcare and health monitoring
4 or more antenatal clinic visits (4 is standard practice)
No depression (GHQ \7)
Post birth parenting tasks
Registered infant’s birth
Receiving child support grant

* EI significantly better than SC using 1-sided, upper tail p \ 0.025
x

SC significantly better than EI using 2-sided p \ 0.05

a

Random effects logistic regression, adjusted for clinic clustering. One-sided p value used in the binomial test; Two-sided p value used in the
secondary analysis of individual outcomes

urgency in the HIV epidemic often prohibits the rigorous
evaluation of intervention approaches prior to broad
implementation. The intervention strategy being broadly
diffused (e.g., in the Mother-2-Mother Programme) is
based on theories of social support [30, 31]. Peer support is
consistently found to be helpful during stressful life transitions [32]. We evaluated how and whether the theory
improved maternal and infant health outcomes in response
to HIV in rural Africa.
Significant benefits were found using an overall measure
of improved preventive and health outcomes, despite low
attendance at the small group intervention meetings. In
addition, cumulative adherence to tasks in the PMTCT
cascade was significantly better. The gains were not solely
in the tasks traditionally evaluated in PMTCT programs,
i.e., adherence to tasks to prevent vertical transmission.
This study is among the first to examine multiple
domains of functioning for WLH who are pregnant, in
addition to the PMTCT tasks. As HIV has become a
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chronic disease, functioning in multiple domains and
multiple relationships must be considered in designing
interventions. Rather than adopting an educational or
informational approach solely, the M2M program focuses
on an empowerment and support model [1]. Partner relationships and depression were improved by the intervention. These factors are consistently related to better longterm outcomes. It is important to note that reductions in
depressive symptoms were for cut-off scores indicating
relatively severe levels of depressed mood. Reduction in
depression is critical for WLH to effectively bond with and
take care of young infants. Given the high rates of
depression in South Africa [33, 34], Peer Mentors may
offer a useful intervention model to improve infants’ wellbeing. Importantly, infants were less likely to be malnourished and stunted post-birth, important predictors of
long-term outcomes for children [35]. Future studies will
need to expand beyond PMTCT tasks for pregnant women
to meet HIV-related challenges that emerge with their
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Fig. 2 Adherence to cumulative behaviours in the PMTCT cascade
among participants at 1.5 months post-birth (N = 843), grouped by
intervention condition: Enhanced Intervention (EI, N = 377) versus
Standard Care (SC, N = 466). Key: A Maternal AZT from the 28th
week of pregnancy, or on HAART. B Maternal AZT during labour, or
on HAART. C Maternal NVP at onset of labour, or on HAART.
D Infant NVP within 24 h of birth. E Infant AZT dispensed and

medicated as prescribed. F One feeding method first week postbirth. Note: ‘‘?’’ indicates that the behaviour listed includes itself
and all behaviours listed to the left: cumulative adherence. EI and SC
compared using random effects logistic regression, adjusting for
clinic clustering. A*: OR EI versus SC (95 % CI) = 0.44 (0.26, 0.74),
p = 0.002; E: OR = 1.72 (1.04, 2.86), p = 0.036; F: OR = 1.72
(1.08, 2.75), p = 0.023

family and community. Placing the Peer Mentors in clinics
is a structural intervention which may become a force for
community mobilization and mainstreaming HIV over
time.
The results are mixed however, and SC WLH were
significantly more likely than EI WLH to adhere to ARV
during pregnancy. It is difficult to know why the SC was
significantly better at adherence to ARV during pregnancy.
Perhaps WLH self-selected into the intervention, with
those most acutely upset more motivated to attend the
intervention. Previous work in psychotherapy and preventive interventions with depressed and homeless have
found patients to self-select to attend interventions from
among those randomized to an EI condition [36].

women were recruited into the trial. Only about 74 % of
eligible women were successfully tested for HIV and
received their results across conditions, and only 62 %
were recruited into the study [37]. Laher and colleagues
found that WLH fear the stigma of being identified by
others at the clinic as HIV seropositive and, therefore, may
not test for HIV nor attend the intervention groups. The low
uptake does contrast to recent studies of WLH in South
Africa visited at home by paraprofessional community
health workers [18]. Home visitors reach more than 98 %
of mothers and the follow-up rates are more than 91 % at
6 months.
Moreover, session uptake was relatively low: 25 % of EI
WLH did not attend any antenatal intervention sessions,
and 44 % did not attend any postnatal sessions. While
87 % attended at least one session, only 5 % attended all
eight EI sessions. Further work needs to be undertaken to
assess whether the benefits of the intervention could be
achieved with fewer sessions. Perhaps the intervention
benefits occur because the Peer Mentor support is given at
a critical moment, close to learning that one is seropositive.
Alternatively, WLH who need support may be those most
likely to attend the intervention. Given our current adherence data, the power of the Peer Mentor may be achieved
based on the Peer Mentor’s presence immediately following HIV testing.
The lives of low-income South African women are
difficult. While WLH typically attended four antenatal
clinic visits to monitor their health, and EI sessions were
timed to coincide with these visits, it was not always
possible for women to stay for EI sessions. For example,
some pregnant women were transported in groups by their
employers and had to leave when all women were ready.
Distance, waiting periods, cost and transport are significant

Limitations
The binomial test analyses significant benefits of EI compared to SC. However, SC was significantly better than EI
on one outcome. While this outcome does not impact the
validity of EI’s benefits compared to SC, a concern is
raised about how EI should be adapted in the future.
There were no significant differences between conditions at recruitment. However, the follow-up rate was
lower than desired and there were significant differences
between participants reassessed post-birth and those lost to
follow-up. WLH who were more stable and better-off were
more likely to be retained. In addition, the duration of time
that elapsed between baseline and follow-up assessments
was variable.
An important limitation of the intervention is that not all
eligible women were enrolled into the government-led
PMTCT program and only about two-thirds of eligible
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barriers to attending clinic-based interventions [38].
Alternative intervention strategies are needed to complement clinic interventions. One such strategy may be to
provide home-based Peer Mentor support [18]. A second
possible strategy worth further research is to build upon the
ubiquity of mobile phones in South Africa and package EI
sessions, along with real-time peer support, into an application installed on WLH mobile phones. This would reduce
costs associated with clinic visits and connect WLH to a
Peer Mentor in their home [39, 40].
By the time of the post-birth interview, WLH would not
have completed infant HIV testing, so we did not ask about
infant HIV status in this assessment. In addition, this study
was not powered for, nor did we realistically expect to see
any differences in the infant HIV rate. Three outcomes
were not monitored until 6 months post-birth (condom use
between partners, infant HIV testing, and using one feeding
method until 6 months) and will be reported in a future
manuscript. Preliminary results show that, similar to other
studies in Africa [41], only about 2 % of infants are
diagnosed HIV seropositive at 6 months.
The current study utilized mobile phone technology to
collect baseline and follow-up data from a large sample of
WLH, technology widely used in South Africa. Entering
data on phones was very familiar and a relatively easy and
reliable process for interviewers. Mobile technologies
eased the process of data collection and the downloading
and cleaning of data. This study demonstrates the feasibility of mobile phone use in healthcare interventions in
low and middle income countries.
Conclusions
An intervention modeled on an existing program, the M2M
program, was found to have modest uptake and significant,
but modest improvements in maternal and child outcomes
at 6 weeks post-birth.
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