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Abstract

Background Despite efforts to promote optimal breastfeeding practices, the practice of exclusive breastfeeding
is low in South Africa. We conducted a trial to determine whether text messaging plus motivational interviewing
prolonged exclusive breastfeeding during the first six months of life and improved child health outcomes.

Methods We conducted a randomized parallel group-controlled trial between July 2022 and May 2024, at a
secondary-level healthcare facility. Mothers living with HIV, 18 years or older, initiating breastfeeding, on combination
antiretroviral therapy (cART) and their infants were enrolled. The primary endpoint was exclusive breastfeeding

from birth through week 24, based on the consecutive 24-hour food recall interviews. We compared differences in
exclusive breastfeeding rates using a proportion test. Mothers who completely stopped breastfeeding were asked an
open-ended question on reasons for stopping breastfeeding.

Results Using block randomization mother-child pairs (n=276) were randomly allocated to receive intervention
(n=138) or standard infant feeding counselling (n=138), of whom 105 and 101 mother-child pairs in the intervention
group and standard care group, respectively, completed all four study visits. Exclusive breastfeeding rate at 24 weeks
in the intervention group was 6% (6/105) and 7% (7/101) in the standard care group, rate difference — 1% (95% Cl
-6-4%). Sixty-two of 276 mothers completely stopped breastfeeding, of whom 25% (34/138) and 20% (28) were in
the intervention group and standard care group, respectively. The most common reasons for stopping breastfeeding
were the mother needing to return to work or look for work, 66% (n=41). We also found that early breastfeeding
cessation increased risk of child hospitalization or death compared to any form of breastfeeding to week 24, 10%
(5/48) versus 3% (5/158), p=0.055.

*Correspondence:
Moleen Zunza
moleenz@sun.ac.za

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

Check for
updates

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will

need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecornmons.org/licenses/by/4.0/.



Zunza et al. International Breastfeeding Journal (2025) 20:5

Page 2 of 12

Conclusions We found no effect of the intervention on exclusive breastfeeding rates. Early cessation of breastfeeding
was prevalent and maternal employment characteristics are important social determinants of breastfeeding
behaviour. There is need for further research evaluating the effect of interventions that include financial incentives on
breastfeeding practices among socioeconomically disadvantaged mothers. HIV services should reliably offer cART,
consistently monitor viral load, and support mothers cART adherence, in settings where mixed feeding is common.

Trial registration The trial was registered on ClinicalTrials.gov (NCT05063240) and Pan African Clinical Trial Registries
(PACTR202110870407786) before recruitment of the first subject.

Keywords Breastfeeding, Breastfeeding exclusive, Exclusive breastfeeding, HIV/AIDS, Mobile phone text messaging,

Motivational interviewing

Background

Breastfeeding is essential for preventing the triple bur-
den of malnutrition, infectious diseases, and mortality, in
low-income and high-income countries [1, 2]. The World
Health Organization (WHO) recommends exclusive
breastfeeding for the first six months of life, followed by
continued breastfeeding with appropriate complemen-
tary foods for two years or longer [3, 4]. South Africa
has made remarkable progress in reducing the risk of
vertical transmission of HIV during the first 2 months
of life, from 23% in 2003 to 0.7% in 2019 [5]. This suc-
cess is largely attributed to the adoption of the “Option
B +” strategy into policy, where mothers living with HIV
receive combination antiretroviral treatment (cART),
irrespective of CD4 count or clinical disease severity, to
be maintained either for the duration of breastfeeding or
as lifelong treatment [4]. In 2022, HIV prevalence among
pregnant women in South was 25% and 99% of these
women were on ART [6]. Given the benefits of breast-
feeding and risks of not breastfeeding, mothers need to
be supported to breastfeed their infants, while main-
taining virological suppression to minimize the vertical
transmission risk [5].

Over the past decade, exclusive breastfeeding among
infants less than 6 months increased to 49% in 2019 in
low-income countries [7]. Despite these important
improvements, there are very few countries on track to
meet the World Health Assembly target of 70% of infants
being exclusively breastfed by 2030, and there are still
large disparities between and within countries [8]. In
South Africa exclusive breastfeeding rates in general pop-
ulation are at 32% [7] and 8-30% among mothers living
HIV [8], due to provincial disparities [9].

Despite the counselling on infant-feeding offered at
primary healthcare facilities and many interventions to
promote optimal infant feeding, practices remain sub-
optimal [10, 11]. In South Africa, birthing mothers are
referred at discharge to a community health worker to
provide breastfeeding support post-delivery through
home visits in addition to formal engagement with the
health services. Mothers are counselled on infant feeding
by primary healthcare nurses and trained lay counsellors

during routine healthcare visits [12]. Studies showed that
infant feeding counselling improves infant feeding prac-
tices in South Africa [13]. Mobile phone text messaging,
a simple, low-cost intervention, improves medication
adherence among patients with HIV, diabetes, and tuber-
culosis [14-16]. Motivational interviewing, a patient-
centred non-coercive approach [17], is beneficial across
many health problems, including weight loss, and medi-
cation adherence and retention in care among patients
with HIV [18, 19]. There are different factors at multiple
levels preventing mothers from following recommended
infant feeding practices, leading to early breastfeeding
cessation or mixed feeding during the first 6 months,
particularly in low- and middle-income countries [20].
Infant feeding cultural norms, stigma, inadequate coun-
selling and limited financial resources, and infant feeding
knowledge are among the factors influencing infant feed-
ing choices of mothers living with HIV [21-23].

Significant gaps still exist in developing innovative
strategies to support breastfeeding in environments with
low exclusive breastfeeding rates. The trial objective was
to demonstrate the superiority of mobile phone text
messaging in combination with motivational interview-
ing over standard infant feeding counselling in increas-
ing week 24 exclusive- and any form of -breastfeeding
rates, reducing risk of child hospitalization or death and
improving linear growth.

Methods

Trial design

We previously described the study methods [24]. Briefly,
we conducted a parallel group, standard care-controlled
randomized trial evaluating infant feeding practices at
four follow up visits, among 276 mother-child pairs. We
randomly assigned participants to either weekly mobile
phone text messaging plus in-person motivational inter-
viewing or to standard infant counselling for 24 weeks.
The principal investigator used Stata 17 random number
generating command (RALLOC), to generate the ran-
domization allocation sequence restricted by permuted
block sizes of 2, 4 and 6, with a 1:1 allocation ratio. A
research assistant enrolled study participants, collected
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baseline data using the Research Electronic Data Cap-
ture (REDCap) mobile application and uploaded the data
to the REDCap online server. The principal investiga-
tor assigned study group sequentially, using the locked
unmodifiable allocation sequence stored on the REDCap
online server. An independent data analyst performed
unblinded interim analysis during trial monitoring. Study
participants and the principal investigator were aware of
the group assignment. A research assistant not admin-
istering the study interventions completed outcome
evaluation questionnaires at follow up visits, without
knowledge of group assignment. This manuscript was
written following the Consolidated Standards of Report-
ing Trials (CONSORT 2010) guidelines for reporting par-
allel group randomized trial [25].

Setting and study population

Mothers were counselled to exclusively breastfeed for
the first 6 months by nurses and trained lay counsellors
during routine postnatal clinic visits at their local pri-
mary healthcare clinics. Khayelitsha District Hospital
provides secondary-level healthcare services. Mothers
were informed about the study and invited to partici-
pate within 24 h of giving birth at Khayelitsha District
Hospital and followed for 6 months at Masiphuhlisane
Research Centre in Khayelitsha, Cape Town. We enrolled
mothers living with HIV and on cART, initiating breast-
feeding, 18 years or older, with a mobile phone, and their
infants. We excluded mothers who initiated formula
feeding or who were advised by healthcare providers not
to breastfeed due to high viral load or other breastfeed-
ing contraindications, gave birth to more than one infant,
infant birthweight < 2500 g or gestational age at birth <36
weeks.

Study interventions

Mobile phone text messaging and motivational interviewing
A research assistant sent text message weekly to moth-
ers in the intervention group, encouraging exclusive
breastfeeding and inquired if there were any breastfeed-
ing problems. The research assistant contacted mothers
who indicated a breastfeeding problem and those who
failed to respond within 48 h. Text messages were dis-
patched weekly throughout the entire 6-month follow-
up period, with disruptions only during the Christmas
holiday breaks, between 15 December 2022 and 10 Janu-
ary 2023 and between 15 December 2023 and 10 Janu-
ary 2024, for mothers who were actively being followed
up during that time. Mothers had face-to-face individual
motivational interviews post-delivery at week 2, 6, and
10. During the interviews, the research assistant and the
mother discussed breastfeeding practices and problems,
potential solutions, reinforced mother’s own self-moti-
vational statements and readiness to correct suboptimal
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infant feeding practices and affirm the mother’s freedom
of choice. The discussions included the importance of
exclusive breastfeeding, adherent to ART to maintain a
suppressed viral load and risks of mixed feeding. Mothers
who had problems with breastfeeding or were concerned
about their viral load were advised to seek healthcare ser-
vices at their primary health facility. Text messaging and
motivational interviews were discontinued for mothers
who completely stopped breastfeeding before trial con-
clusion. The mother-child pair who stopped breastfeed-
ing early were followed for the secondary outcomes.

Standard care infant feeding counselling

As part of standard care mothers were referred to a
community health worker to support ART adherence,
and breastfeeding postdelivery, were expected to attend
monthly routine child growth monitoring, receive infant
feeding counselling by primary healthcare nurses and
trained lay counsellors during routine visits. Maternal
viral load monitoring was done at delivery and 6-monthly
or every 4 to 6 weeks for mothers with suppressed and
unsuppressed viral load, respectively. Babies were tested
for HIV at birth, 6, 10 weeks and 6 months. Mothers’
attendance of standard of care routine visits was not
monitored during the study.

Sample size, power, and detectable differences

The study was only powered to detect minimum impor-
tance difference exclusive breastfeeding rates between
study groups. We expected exclusive breastfeeding rate
of 8% from birth through 6 months in the standard care
group [9]. To detect a difference of 15% between the
intervention and standard care groups (i.e., 23% vs. 8%),
182 mother-infant pairs were required for a two-sided
test traditional fixed sample size computation. Adjust-
ing the sample size for two planned analyses using the
O’Brien-Fleming inflation factor 1.01 at the 0.05 signifi-
cance level and 80% power, we revised the sample size to
182x1.01=184 and further inflated the sample size by
33% to 275 mother -infant pairs, accounting for loss to
follow up.

Study measurements and procedures

The study included an enrolment maternal interview at
Khayelitsha District hospital, four in-person follow-up
visits at week 2, 6, 10, and 24, at Masiphuhlisane Research
Centre, child medical record review, and child length
and weight measurements. Baseline sociodemographic
and clinical characteristics were obtained by interview-
ing the mother and abstracting medical records data. At
each visit, a research assistant interviewed the mother
using a questionnaire of food items given to the child
in the last week or 24 h preceding the inquiry. Mothers
who completely stopped breastfeeding where asked an
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open-ended question on reasons for stopping breastfeed-
ing. Infant death, hospitalization, safety events and other
study related data were obtained by interviewing the
mother.

Baseline clinical characteristics

We classified the time of starting cART as prior to con-
ception, during pregnancy or at delivery according
to mother self-report or abstracted from the medical
records. We abstracted from the medical records the
most recent viral load and CD4 count at delivery. Moth-
er’s disclosure of HIV status was classified as yes or no
according to mother self-report. Baseline socio-demo-
graphic characteristics were obtained by interviewing the
mother.

Study endpoints

Primary endpoints

The primary endpoints included exclusive breastfeeding
and any form of breastfeeding from birth through week
24, based on the consecutive 24-hour food recall inter-
views. Exclusively breastfeeding was defined as a child
who had only breastmilk and no other liquid or solid
foods. Any form of breastfeeding was defined as a child
who had breastmilk only or breastmilk and other lig-
uid or solid foods. The infant feeding questionnaire was
based on the WHO standardized instrument [26].

Secondary endpoints

Infant death or hospitalization for any cause, and non-
routine or sick-clinic visits occurring within study dura-
tion, were obtained by interviewing the mother. Infant
weight and length were measured by the research
assistants.

Safety outcomes

Potential safety events of socially unintended conse-
quences included relationship conflicts with the partner
due to study participation, reduced child monitoring due
to exaggerated perception of the benefits of breastfeed-
ing (assessed infant immunization history as proxy), and
inadvertent disclosure of participant’s HIV status.

Statistical methods

We summarized baseline characteristics using descrip-
tive statistics. We reported effect sizes with 95% confi-
dence intervals. Statistical significance was set at p <0.05.

Primary analysis of primary endpoints

We conducted a complete-case analysis, including par-
ticipants who completed all study follow-up visits for our
primary analyses. A proportion test was used to compare
differences in exclusive breastfeeding rates and any form
of breastfeeding rates between study groups.
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Secondary analysis of primary endpoints

Binary endpoints

We conducted a binomial regression analysis on exclusive
breastfeeding and any form of breastfeeding endpoints.
Logistic regression was conducted to assess consistency
of the effect.

Analysis of secondary endpoints

Time to event endpoints

Analysis of time to stopping any form of breastfeeding
and time to first all-cause hospitalization or death out-
comes was compared between study groups using the
log-rank test. Participants were censored at 24 weeks, or
at last completed visit.

Binary endpoints

We compared the number of child hospitalization or
death between study groups using chi-squared test and a
logistic regression.

Continuous endpoints

WHO standardized weight-for-age, length-for-age and
weight for-length z-scores were computed adjusting for
gestational age at birth, using WHO Anthro Stata macro.
We excluded z-scores below -5 and above 5 from analy-
sis. Mean weight-for-age, length-for-age and weight for-
length z-scores were estimated and compared between
study groups using random slope linear mixed models.
The mixed effects model included study group, time and
study group-time interaction as fixed effects and partici-
pant and time as random effects.

Additional analysis imputing missing outcome data

We used multiple imputation to compute missing exclu-
sive breastfeeding and any form of breastfeeding out-
come data. We used birthweight, marital status (married
versus not married), educational status (primary or no
schooling versus secondary or tertiary) as predictor
variables. We created 20 imputations using the Stata mi
estimate: logit command that combines estimates using
the Rubin’s pooling rules. Multiple imputation was done
separately by study group.

Interim analysis

The interim analysis was performed when 103 of the
planned modified intention to treat sample size of 184
mother-child pairs completed the study. Of these, only
60 had complete data on the primary outcomes across
all visits. The computed z-statistic based on 60 was 0.39,
not exceeding the predefined O’Brien-Fleming stopping
boundary value of +2.7967.
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Ethics considerations

Stellenbosch University Human Research Ethics commit-
tee (reference M21/03/010) approved the study. Western
Cape Department of Health approved access to Khayelit-
sha District Hospital (reference WC_202107_007). The
DSMB reviewed the unblinded safety data accruing in
the study. The study provided transport to and from the
study follow up research site; mothers received a R180
(~US $10) voucher at each study visit, as an incentive for
their participation time.

Results

Study recruitment started on 22 July 2022. We screened
1145 mother-infant pairs and recruited 276 mother-
infant pairs by 27 November 2023. We randomly
assigned 138 mother-infant pairs to each study group.
We completed study follow up by 15 May 2024. Figure 1
shows participant flow. One hundred five and 101 partic-
ipants in the intervention group and standard care group,
respectively, had outcome data evaluation across all four
study visits. Most mothers were unemployed, had high
school education, were single or never married. Disclo-
sure of HIV status to significant others was high, at 95%.
Most (87%) mothers had HIV diagnosis before the index
pregnancy (Table 1).
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Infant feeding practices

Exclusive breastfeeding practices were modest in both
study groups through week 10 and dramatically dropped
at week 24 (Table 2). We found no significant effect of
the intervention on exclusive breastfeeding rates at week
24, (6% versus 7%), rate difference — 1% (95% CI -6—4%).
After inputting missing outcome data, we found rate dif-
ference of -1% (95% CI -8—-5%) (Table 3). The z-statistic
of -0.36 did not exceed the predefined O’Brien-Fleming
stopping boundary value of +1.9776.

The odds of exclusive breastfeeding at week 24 were
19% non-significantly lower in the intervention group
compared to the standard care group, OR 0.81 (95% CI
0.26 to 2.51), p=0.72.

Most mothers continued breastfeeding while adding
other foods through week 24 (Tables 2 and 3). The inter-
vention had no effect on any form of breastfeeding rates
(75% versus 78%), rate difference —3% (95% CI -15-9%)
in complete case analysis and after inputting missing out-
come data, -3% (95% CI -15-9%) (Table 3). The odds of
any form of breastfeeding to week 24 were 15% non- sig-
nificantly lower in the intervention group compared to
the standard care group, OR 0.85 (95% CI 0.44 to 1.62),
p=061.

[ Enrolment ]

Assessed for eligibility (n=1145)

»| Excluded not meeting inclusion criteria (n=869)

Randomized (n=276)

v

Allocated to motivational interviewing and text messaging, n=138
+ Received allocated intervention at:

Visit 1 (week 2), n=111

Visit 2 (week 6), n=113,

Visit 3 (week 10), n=121

Visit 4 (week 24), n=121

—

Completed study visit:
Visit 1 (week 2), n=111
Visit 2 (week 6), n=113,
Visit 3 (week 10), n=121
Visit 4 (week 24), n=121

]

A

- d for exclusive b 1g or any form of
breastfeeding from childbirth to 6-month outcomes
(n=105).

. Assessed for time to stop any form of breastfeeding
outcome (n=138).

. Assessed for all cause hospitalization or death outcome
(n=105).

L] Assessed for time to death or first all cause
hospitalization outcome (n=138).

=  Assessed for infant growth outcome (n=105).

Lost to follow-up over study visit:
Visit 1 (week 2), n=23

Visit 2 (week 6), n=24,

Visit 3 (week 10), n=17

Visit 4 (week 24), n=17
Discontinued intervention, reasons:
Visit 1: 4 withdrew from the study
due to lack of interest and partner
discouraged mother in participating.
Visit 2: 1 child death

Fig. 1 Flow of participants

Allocation

Follow-Up

v

Assessment

Allocated to standard infant feeding counselling, n=138

+ Participants allocated standard infant feeding counselling
received the standard care as part of routine healthcare practice at
local primary healthcare facilities.

l" Lost to follow-up over study visits:
Visit 1 (week 2), n=26
Visit 2 (week 6), n=21
Visit 3 (week 10), n=19
Visit 4 (week 24), n=18
Discontinued intervention, reasons:
Visit 1: 1 mother withdrew from the study
due to lack of interest
Visit 2: 1 maternal death, 1 withdrew from
the study due to lack of interest
Visit 4: 1 child death

Completed study visits:
Visit 1 (week 2), n=110
Visit 2 (week 6), n=115
Visit 3 (week 10), n=119
Visit 4 (week 24), n=120

. Assessed for exclusive breastfeeding or any form of
breastfeeding from childbirth to 6-month outcomes
(n=101).

=  Assessed for time to stop any form of breastfeeding
outcome (n=138).

. Assessed for all cause hospitalization or death outcome
(n=101).

= Assessed for time to death or first all cause
hospitalization outcome (n=138).

=  Assessed for infant growth outcome (n=101).
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Table 1 Baseline demographic and clinical characteristics of study participants, n=276

Characteristic

Intervention group, n=138

Standard of care group, n=138

Mother age, mean +SD 32+t6years 31+6 years
Gestational age at booking, mean +SD 16+ 8 weeks 16+8 weeks
Gestational age at delivery in weeks, mean+SD 3941 40+1

Mother most recent CD4 count, median (IQR)
Mother most recent viral load, median (IQR)

481 (318 10 627) cells/pl
20 (20 to 44) copies/ml

471 (302 to 702) cells/ul
20 (20 to 26) copies/ml

Birthweight, mean+SD 3218+4169 3207+383¢g
Baby length, mean+SD 50+5cm 50+5cm
Occupation, n (%)

Unemployed 87 (63%) 91 (66%)

Employed 48 (35%) 41 (30%)

Student 2 (1%) 4 (3%)

Other 1 (1%) 2 (1%)
Highest level of schooling, n (%) completed

None completed 0 (0%) 2 (2%)

Primary school 2 (1%) 3 (2%)

High school 131 (95%) 126 (91%)

Tertiary 5 (4%) 7 (5%)
Marital status, n (%)

Single 79 (57%) 82 (59%)

Married/living with partner 57 (41%) 56 (41%)

Divorced/Widowed 2 (2%) 0 (0%)
Baby gender Girl, n (%) 69 (50%) 62 (45%)
Number of complete or incomplete pregnancies, n (%)

1 23 (17%) 39 (28%)

2 113 (82%) 97 (70%)

3 2 (1%) 2 (2%)
Mode of delivery, n (%)

Normal delivery 137 (99%) 136 (99%)

Assisted normal delivery 1 (1%) 2 (1%)
Time of HIV diagnosis

Before pregnancy 121 (88%) 120 (87%)

During pregnancy 16 (11%) 18 (13%)

At delivery 1 (1%) 0 (0%)
Time cART initiation, n (%)

Before pregnancy 123 (89%) 118 (85%)

During pregnancy 14 (10%) 20 (15%)

At delivery 1 (1%) 0 (0%)
Disclosure of HIV status to significant others, n (%)

No 10 (7%) 4 (3%)

Yes 128 (93%) 134 (97%)
Baby on antiretroviral prevention, n (%)

No 130 (94%) 131 (95%)

Yes 4 (3%) 0 (0%)

Don't know 4 (3%) 7 (5%)

Sixty-two of 276 (22%) (34 (25%) in the intervention
group and 28 (20%) standard care group) mother-child
pairs completely stopped breastfeeding before week 24.
The median (IQR) age at time of stopping breastfeed-
ing was 16 (6 to 20) weeks. Time to stopping breastfeed-
ing was similar in the study groups, p=0.37, Fig. 2. The
most common reasons reported by mothers for stopping
breastfeeding were the mother needing to return to work
or look for work, 66% (n=41) and insufficient breastmilk
or child refused breastmilk, 19% (n=12).

All-cause child hospitalization or death

Thirteen children experienced 14 hospital admissions.
Twelve children were each hospitalized once, and one
child in the intervention group was hospitalized twice.
Two hospitalized children died, one from each study
group. The number of children hospitalized was not dif-
ferent between the intervention group and standard care
group, 4 (2.9%) versus 9 (6.5%), p =0.16. The intervention
reduced the odds of hospitalization or death by 61%, OR
0.39 (95% CI 0.10 to 1.57), p=0.19. Time to child death
or first hospitalization was similar in the groups (Fig. 3),
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Table 2 Estimate of breastfeeding rates at each study visit by study group

Intervention group: n=138

Standard care group: n=138

n Number of endpoints (%) n Number of endpoints (%)

Exclusive breastfeeding*

Visit 1 (week 2) (A 65 (59%) 110 73 (66%)

Visit 2 (week 6) 113 67 (59%) 115 59 (51%)

Visit 3 (week 10) 121 56 (46%) 119 41 (34%)

Visit 4 (week 24) 121 13 (11%) 120 10 (8%)
Any form of breastfeeding*

Visit 1 (week 2) m 107 (96%) 110 108 (98%)

Visit 2 (week 6) 113 105 (93%) 115 110 (96%)

Visit 3 (week 10) 121 110 (91%) 119 107 (90%)

Visit 4 (week 24) 121 87 (72%) 120 92 (77%)

*Exclusive breastfeeding and any form of breastfeeding at each study visit based on 24-hour food recall interviews

Table 3 Estimate of breastfeeding rates, complete case analysis

Intervention group:

Standard care group: p-value Rate difference

n=138 n=138 (95% ClI)
n Numberof n Number of
endpoints endpoints
(%) (%)
Co-primary outcomes*
Exclusive breastfeeding from childbirth to 24 weeks 105 6 (6%) 101 7 (7%) 0.72 -0.01(-0.06 to
0.04)
Any form from breastfeeding from childbirth to 24 weeks 105 79 (75%) 101 79 (78%) 0.61 -0.03 (-0.15 to
0.09)
Secondary outcomes*
Exclusive breastfeeding from childbirth to 6 weeks 105 7 (45%) 105 43 (41%) 0.58 0.04 (-0.10t0 0.17)
Any form of breastfeeding from childbirth to 6 weeks 105 98 (93%) 105 96 (91%) 0.60 0.02 (-0.05 to 0.09)
Exclusive breastfeeding from childbirth to 10 weeks 105 29 (28%) 102 24 (24%) 0.50 0.04 (-0.08 t0 0.16)
Any form of breastfeeding from childbirth to 10 weeks 105 97 (92%) 102 91 (89%) 043 0.03(-0.05t0 0.11)
All-cause child hospitalization or death 105 4 (2.9%) 9 (6.5%) 0.16

*Exclusive breastfeeding and any form of breastfeeding from childbirth to each study visit based on 24-hour food recall interviews

p=0.18. Early breastfeeding cessation increased risk of
child hospitalization or death compared to breastfeeding
to 6 months, among children who completed all visits,
10% (5/48) versus 3% (5/158), p=0.055. Early breastfeed-
ing cessation more than tripled the odds of child hospi-
talization or death, OR 3.56 (95% CI 0.98 to 12.86).

Most children had diarrhea. Incidence of diarrhea
decreased over time, rates were 91% at week 2, 86% at
week 6, 63% at week 10 and 16% at week 24. Non-routine
medically attended visits were similar; 29 in the interven-
tion group and 30 for standard care.

Infant growth

Infant growth was similar between study groups, (Fig. 4;
Table 4). Mean weight for age z-scores increased over
time in both groups (Fig. 4), with no significant difference
between groups, p=0.87. We found no significant differ-
ence in mean length for age z-scores, p=0.21 and mean
weight for length z-scores, p=0.88.

Safety outcomes

Most mothers reported cART adherence in the month
prior to each visit as very good or excellent across
all visits, rates of very good or excellent adherence
ranged between 90% and 97%. Study participation led
to no involuntary disclosure of HIV status. No mother
reported relationship conflicts with their partners due
to study participation. Child immunization profiles were
similar across study groups, all infants received BCG at
birth, 99% received the week 6, 10 and 14 immunizations
and only 19% had received the six-month immunizations.

Discussion

Our primary objective was to demonstrate superiority
of the intervention on sustaining exclusive breastfeed-
ing to week 24 among mothers living with HIV in West-
ern Cape Province, South Africa. However, we found
no effect of motivational interviewing and text messag-
ing compared to standard infant feeding counselling
on exclusive breastfeeding or any form of breastfeeding
rates at week 24. We however, found a marginal increase
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Fig. 4 Mean weight for age z-score (A), weight for length z-score (B), length for age z-score (C), by study group

Table 4 Infant growth outcomes, mean z-scores by study group

Study visit Intervention

Standard care Mean difference (95% Cl)

Mean weight for age z-score

Visit 2 (6 week) 0.26 0.12 0.14 (-0.13 to 0.40)

Visit 3 (10 week) 0.22 0.11 0.11 (-0.16 t0 0.38)

Visit 4 (24 week) 0.68 0.70 -0.02 (-032t00.28)
Mean length for age z-score

Visit 2 (6 week) -0.89 -0.82 -0.07(-0.49 to 0.36)

Visit 3 (10 week) -0.28 -0.57 0.29 (-0.13t0 0.71)

Visit 4 (24 week) 0.49 0.28 0.21 (-0.22t0 0.63)
Mean weight for length z-score

Visit 2 (6 week) 1.30 1.20 0.10 (-0.37t0 0.57)

Visit 3 (10 week) 0.78 0.77 0.01 (-045t0 0.48)

Visit 4 (24 week) 0.76 0.82 -0.06 (-0.54t0 041)

on exclusive breastfeeding rates in the intervention
group through week 10, declining precipitously by week
24. The modest exclusive breastfeeding rates in early
infancy within the standard infant feeding counselling
group exceeded the 8% rate we initially expected. Our
findings support a study reporting an increase in 4 to 8
weeks exclusive breastfeeding rates, coinciding with the
Tshwane Declaration of support for breastfeeding [27].
Similarly, a cohort study found that South African moth-
ers living with HIV breastfed exclusively in the first three

weeks with a significant drop four months later [11]. By
12 months of age, approximately 40% of children born to
mothers living with HIV in South Africa are breastfed [9].

A comparison between the findings of our cohort
study 12 years ago and our current trial demonstrate an
improvement from 50% breastfeeding cessation rate [28]
to 22% in 2024. Additionally, there has been a marked
increase in any form of breastfeeding practice over the
past decade. The increase may be attributed to efforts
at national and provincial levels to promote exclusive



Zunza et al. International Breastfeeding Journal (2025) 20:5

breastfeeding among mothers living with HIV, follow-
ing adoption of the breastfeeding policy. However, early
breastfeeding cessation remains a public health threat.
Work-related demands influenced mothers’ decision to
stop breastfeeding. Our findings showed that maternal
employment characteristics are important social deter-
minants of breastfeeding behaviour. While we report lack
of effect of the intervention, various studies have shown
that motivational interviewing and text messaging pro-
moted weight loss, and improved medication adherence
and retention in care among patients living with HIV
[18, 19]. Mothers who were predominantly unemployed
had socioeconomic competing demands affecting their
breastfeeding practices that were not addressed by the
intervention. We assume this contributed to the lack of
effect of the intervention on exclusive breastfeeding prac-
tices. Maternal employment and schooling demands are
key barriers to breastfeeding among mothers living with
HIV [29]. To the best of our knowledge this is the first
study that assessed the effect of motivation interviewing
combined with text messaging on breastfeeding practices
among socioeconomically disadvantaged mothers liv-
ing with HIV. Motivational interviewing was beneficial
across many health problems. We recommend future
studies evaluating the effect of motivational interviewing
in combination with financial incentives to address the
socioeconomic needs of socio-economically disadvan-
taged mothers of reproductive and working age.

The common practice of any form of breastfeeding
among mothers with high cART adherence contributed
to low incidence of child hospitalization or death from
any cause. The increased risk of child hospitalization or
death among those who stopped breastfeeding empha-
sizes the benefits of any form of breastfeeding. This is
consistent with other studies reporting an association
between breastfeeding and infection-related hospitaliza-
tion [9]. The findings affirm the WHO guiding practice
statement “practicing mixed feeding is not a reason to
stop breastfeeding in the presence of cART” [3]. Most
mothers acquired HIV infection before pregnancy and
had low HIV viral loads. Child hospitalization or death
profiles are likely to be worse where mothers pres-
ent with incident HIV infection, high viral load or poor
cART adherence. While finding interventions to enhance
exclusive breastfeeding remains critical, HIV services
should reliably offer cART, consistently monitor viral
load, and support mothers cART adherence, especially
where mixed feeding is common. Mothers who stopped
breastfeeding did not consider expressing breastmilk
as an alternative to continue breastfeeding. There are
opportunities during routine infant feeding counselling
to educate mothers about social or work demands that
may arise during breastfeeding and potential solutions to
enable breastfeeding even during these challenges.
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Our trial had limitations. We assessed exclusive breast-
feeding up to 24 weeks as per the current recommenda-
tions. However, we acknowledge that at 24 weeks (+a few
days) mothers are expected to start introducing comple-
mentary foods. Measuring exclusive breastfeeding rates
at 24 weeks could have led to underestimation of the
exclusive breastfeeding rates. We would recommend
using an earlier timepoint e.g. 4 months or 5 months in
future studies. The swift changes in length for age and
weight for length z-scores from the first to the other vis-
its could be due to errors in early length measurements.

Conclusions

We found no effect of motivational interviewing plus
text messaging on exclusive breastfeeding rates. Early
cessation of breastfeeding was prevalent and maternal
employment characteristics are important social deter-
minants of breastfeeding behaviour. There is need for fur-
ther research evaluating the effect of interventions that
include financial incentives on breastfeeding practices
among socioeconomically disadvantaged mothers. HIV
services should reliably offer cART, consistently monitor
viral load, and support mothers cART adherence, in set-
tings where mixed feeding is common.
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