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ABSTRACT

Background: Breastfeeding improves infant survival, especially in low-resource settings. Although the risk
of postnatal transmission is below 1% among virologically suppressed mothers living with HIV, exclusive
breastfeeding (EBF) rates and retention in HIV care remain suboptimal. This review evaluated the effect
of non-pharmacological interventions aimed at supporting breastfeeding among people living with HIV
(PLWH).
Methods: We searched PubMed, Embase, and Cochrane Library up to Jan 1, 2025, for randomized
controlled trials (RCTs) assessing facility- and community-based interventions. Outcomes included any
breastfeeding, EBF, maternal-infant retention, and maternal viral suppression. Risk of bias was assessed
using the Cochrane RoB2 tool. Data were pooled using a random-effects meta-analysis, and evidence cer-
tainty was rated using GRADE. The study adhered to PRISMA statements and was registered with PROS-
PERO, https://www.crd.york.ac.uk/PROSPERO/view/CRD42025636327.
Findings: Eight RCTs (n = 3715) from South Africa, Uganda, Kenya, and India were included. Healthcare
support was associated with a borderline increase in maternal viral suppression (RR 1.21, 95% CI 1.00-
1.47), corresponding to 140 more per 1,000 mothers. Pooled interventions improved EBF uptake (RR 1.38,
95% CI 1.06-1.80), corresponding to 92 more per 1,000 mothers. Certainty of evidence was low to very
low.
Conclusions: Facility- and community-based interventions may increase EBF among PLWH. The main lim-
itation of the included RCT was the absence of blinding. No publication bias was detected. More context-
specific trials are needed to assess their impact on HIV-related outcomes.
© 2025 Published by Elsevier Ltd on behalf of International Society for Infectious Diseases. This is an
open access article under the CC BY-NC-ND IGO license
(http://creativecommons.org/licenses/by-nc-nd/3.0/igo/)

Introduction transmissions occur during breastfeeding; however, this risk de-
creases substantially to below 1% when the breastfeeding parent is
Mother-to-child transmission (MTCT) of HIV remains a signifi- receiving antiretroviral therapy (ART) and achieves sustained viral

cant challenge to the global efforts to end the AIDS epidemic, given
that 30% of the estimated 1.4 million pregnant women living with
HIV do not receive effective antiretroviral therapy (ART) to pre-
vent it [1]. Among these cases, approximately 15-20% of infant HIV

* Corresponding author: Francesco Vladimiro Segala, Operational Research Unit,
Doctors with Africa CUAMM, Avenida das Martires 654, Beira, Mozambique, Italy.
E-mail address: f.segala@cuamm.org (EV. Segala).
# Equally contributed.

https://doi.org/10.1016/j.ijid.2025.108018

suppression [2,3]. However, breastfeeding offers substantial health
benefits for both children and mothers. In infants, it provides pro-
tection against infections and malocclusion and, in mothers, it re-
duces the risk of breast cancer, type 2 diabetes and cardiovascular
disease, with the potential of preventing over 800,000 child deaths
and 20,000 maternal deaths annually [4]. For infants, the benefits
of breastfeeding extend into later life, with growing evidence indi-
cating improved cognitive development [5] and a lifelong reduced
risk of overweight and diabetes. Economically, inadequate promo-
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tion, protection, and support of breastfeeding is estimated to result
in annual losses of 341 billion USD [6].

While maternal antiretroviral therapy (ART) has dramatically
reduced MTCT rates, adherence to exclusive breastfeeding and re-
tention in HIV care among mothers living with HIV continue to
present critical challenges. Globally, EBF rates increased over the
last decade and reached 48.6% in 2019 among the general popu-
lation, which is still far from the target set by World Health As-
sembly goal of reaching at least 70% by 2030. Among PLWH, EBF
rates are unclear, but available evidence mainly focuses on LMICs
and suggests that EBF rates range from 58.1% to 88.8% [7,8].

Since 2010, WHO has recommended that, regardless of national
feeding policies, pregnant women and mothers living with HIV
should receive comprehensive counseling on infant feeding op-
tions and be supported in making an informed decision [9]. In
countries that promote and support breastfeeding alongside ma-
ternal ART, WHO has advised since 2016 that mothers living with
HIV who are on treatment and adherent to it should exclusively
breastfeed for the first 6 months, introduce complementary foods
at 6 months, and continue breastfeeding for 12 months or longer
[10]. Recently, the US Preventive Services Task Force formulated
a new B grade recommendation to provide interventions to sup-
port breastfeeding [11], informed by a systematic review and meta-
analysis conducted on 125 randomized clinical trials (RCT) on wide
range of population background and intervention types [12]. How-
ever, no meta-analysis was done to evaluate the effectiveness of
breastfeeding support in PLWH, despite the fact that this popula-
tion presents characteristic vulnerabilities that increase the risk of
breastfeeding drop-out, such as financial insecurity, lack of breast-
feeding education, stigma and fear of HIV transmission [13,14]. In
this context, breastfeeding support may be critical, particularly in
settings where breastfeeding may be discouraged even though the
risk of vertical HIV transmission is almost negligible in the context
of maternal ART and HIV viral suppression. The aim of this sys-
tematic review and meta-analysis is to assess the effectiveness of
non-pharmacological interventions to support breastfeeding among
mothers living with HIV, focusing on their impact on maternal viral
suppression, maternal and infant retention in care, and breastfeed-
ing outcomes.

Methods

The research question guiding this systematic review follows
the PICOs framework: among PLWH (P) it investigates whether
nonpharmacological interventions (I), compared to standard care
or other approaches (C), improve breastfeeding practices, mater-
nal viral suppression and retention into protocol (0), with evidence
drawn from randomized controlled trials (S).

This systematic review and meta-analysis adhered to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) statement [15] (see Supplementary material). The study
protocol is freely available at https://www.crd.york.ac.uk/prospero/
display_record.php?RecordID=636327.

Outcomes definition

We adopted the following outcome definitions for this review
(1) Maternal viral suppression (proportion of mothers living with
HIV who achieved undetectable viral load or a viral load <50
copies/ml); (2) Maternal and infant retention into protocol: The pro-
portion of mother-infant pairs who remained in the study until the
specified follow-up time points; (3) Exclusive breastfeeding rate: The
proportion of mothers who practiced exclusive breastfeeding until
the study-specific follow-up time points; (4) Any breastfeeding rate:
The proportion of mothers who practiced either exclusive breast-
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feeding or mixed feeding (breastfeeding combined with other nu-
trition sources) until the study-specific follow-up time points

Data sources and literature search strategy

Using a highly sensitive search strategy developed by an infor-
mation specialist (detailed in Supplementary Table 1), we searched
PubMed, Embase and the Cochrane library from inception to 1 Jan-
uary 2025 for randomized controlled trials (RCTs) assessing non-
pharmacological interventions (in terms of psychosocial interven-
tions, counseling, peer support, group meeting, health promotion,
health education and viral load monitoring or similar) to support
breastfeeding among mothers living with HIV. For this systematic
review, no language restrictions were applied, and grey literature
was not considered. However, we did not find any eligible article
in languages other than English.

Study selection

RCTs were included if they reported on the impact of an in-
tervention on the following outcomes among mothers with HIV:
maternal viral suppression, maternal and infant retention into pro-
tocol. There were no restrictions based on follow-up time. Study
selection was made by two reviewers working independently and
in pairs (FDG and FVS), with a third author resolving the conflicts
(NV). The title/abstract and full-text screening were made in Covi-
dence (covidence.org).

Data extraction

Data extraction was conducted by two reviewers working in-
dependently and in pairs (FDG and FVS), with a third author re-
solving the conflicts (NV) in Covidence. The following data were
extracted: (i) study data (sponsorship source, country, setting, au-
thor details, publication date, trial start and end dates), (ii) method
data (design, groups details, aim of the study, length of follow-up,
unit of allocation), (iii) population data (inclusion and exclusion
criteria, group differences, sample size, baseline demographics and
characteristics), (iv) intervention data (number of participants allo-
cated to each group, intervention type, intervention setting, inter-
vention details, providers, economic information, resource require-
ments) and (v) outcome and results data.

For the purpose of this review, we used the following defini-
tions to categorize interventions: Healthcare support: facility-based
interventions involving HIV or Mother and Child Health (MCH)
providers; Peer support: community- or facility-based interven-
tions involving peer mothers or other providers who not formally
trained in HIV or MCH, or who received only intervention-specific
training; Nutritional support: specific coaching on breastfeeding
techniques and preparation of nutritious food for infants; Remote
intervention: tablet or phone-based remote intervention promoting
breastfeeding, MTCT and MCH communications; Any Mother and
Child Health intervention: umbrella term used to include any of the
intervention categories described above. Summary extraction ta-
bles were shared with study investigators for verification.

Evaluation of the risk of bias

The quality of individual studies was assessed using the
Cochrane Risk-of-Bias Tool for Randomized Trials (RoB2) [16]. This
tool evaluates five key domains: the randomization process, devia-
tions from intended interventions, missing outcome data, measure-
ment of outcomes, and the selection of reported results. Each do-
main, as well as the overall risk of bias, was judged by categorizing
studies as having a low risk of bias, some concerns, or a high risk
of bias. Each study was independently evaluated by two reviewers
(FDG, FVS), with any disagreements resolved by consensus (NV).
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Statistical analysis and data synthesis strategy

The feasibility of conducting a meta-analysis was determined
based on the results of the systematic review, specifically the het-
erogeneity of studies in terms of design, intervention types, in-
tervention duration, methods, exposures, and outcomes. Only re-
sults from a homogeneous set of participants, intervention, con-
trol group, outcome, and study design were pooled together. Study
results were pooled using random effects meta-analysis, antici-
pating a clinical heterogeneity. Random effects meta-analysis was
conducted using the Sidik-Jonkman estimator combined with the
Hartung and Knapp adjustment, since less than 10 studies were
pooled. Data, according to their nature, were reported as relative
risks (RRs). In case of a high heterogeneity, e.g., 12 >50%, and at
least ten studies for an outcome, we planned to perform some sen-
sitivity analyses, as reported in the protocol, but we found only
eight RCTs. All the analyses were performed using STATA 16.0. The
certainty of evidence for each outcome of interest within this re-
view was assessed using the Grading of Recommendations Assess-
ment, Development, and Evaluation (GRADE) methodology [17].
The GRADE framework takes into account several important do-
mains for the judgment of the certainty of the evidence, including
study design, risk of bias, inconsistency, indirectness, imprecision
and other aspects, such as publication bias or strong association
between the interventions and the outcomes of interest. Supple-
mentary Table 8 reports the criteria used, for each domain, for do-
ing the GRADE. The certainty of the evidence was then evaluated
in very low (the true effect is probably markedly different from the
estimated effect), low (the true effect might be markedly different
from the estimated effect), moderate (the true effect is probably
close to the estimated effect) or high (there is a lot of confidence
that the true effect is similar to the estimated effect). The results of
data analysis were imported into the GRADEpro Guideline Devel-
opment Tool (McMaster University, 2015; developed by Evidence
Prime, Inc.).

Results
Literature search

As shown in Figure 1, of the 360 studies initially screened, eight
randomized controlled trials (RCTs) were included, encompassing a
total of 3,715 mothers living with HIV (Figure 1). The main reason
for exclusion was wrong population.

These trials, conducted between 2008 and 2020 across South
Africa, Uganda, Kenya, and India, evaluated interventions aimed at
supporting breastfeeding among this population (Table 1). In South
Africa, all studies were carried out in peri-urban or rural settings
marked by high levels of deprivation, informal housing, and high
HIV prevalence. The total sample comprised 3715 participants, with
1823 allocated to the intervention arms. Sample sizes ranged from
52 to 1,191 mothers per study, with intervention groups including
between 24 and 640 participants. Interventions were delivered in
facility-based settings (2/8 studies), community-based settings (3/8
studies) or through a combination of both (3/8 studies). All studies
reported exclusive breastfeeding outcomes, while 75% (6/8 studies)
assessed maternal and infant retention, and one study measured
maternal viral suppression. Risk of bias evaluation is provided in
Supplementary Table 2. Overall, the primary concern was the lack
of blinding of participants, which was generally not feasible due to
the nature of the interventions in most studies.

When assessing healthcare support interventions, there was no
clear evidence of a difference in maternal viral suppression com-
pared with standard care (RR 1.21, 95% CI 1.00-1.47). This estimate
was imprecise and derived from one RCTs judged to be at high
risk of bias, with pooled absolute effects ranging from 0 fewer to
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313 more cases of viral suppression per 1000 mothers. Similarly,
for exclusive or any breastfeeding at the end of follow-up, no sig-
nificant differences were observed compared with standard care.
These outcomes were subject to multiple methodological concerns,
including risk of bias, inconsistency, and imprecision, resulting in
a very low certainty of evidence according to the GRADE approach
(see supplementary material). Maternal-infant retention into proto-
col also showed no significant difference between healthcare sup-
port and standard care (RR 1.07, 95% CI 0.95-1.19), with the evi-
dence again rated as low certainty due to the inclusion of trials
with high risk of bias.

Regarding peer support interventions, one RCT involving 145
mothers living with HIV reported no difference in any breastfeed-
ing at the end of the intervention compared with standard care (RR
1.00, 95% CI 0.78-1.28). The study was assessed as having a very
serious risk of bias and serious imprecision, resulting in a very low
certainty of evidence according to GRADE. Similar findings were
observed at the end of follow-up. For exclusive breastfeeding, no
significant differences were found either at the end of the inter-
vention or follow-up, with the evidence again rated as very low
due to the same methodological limitations.

For nutritional support interventions, only one RCT reported
data on exclusive breastfeeding, any breastfeeding, and maternal-
infant retention. Across all four outcomes, no significant differences
were observed between nutritional support and standard care. The
certainty of evidence was rated as very low according to GRADE,
primarily due to the high risk of bias in the included trial and the
wide confidence intervals indicating serious imprecision.

For remote interventions, one RCT involving 52 PLWH found no
significant difference in exclusive breastfeeding compared to stan-
dard care (RR 0.82, 95% CI 0.44-1.52). The certainty of evidence was
rated as very low according to GRADE, primarily due to a high risk
of bias and extremely serious imprecision. Overall, two RCTs re-
ported on the effects of remote interventions on exclusive breast-
feeding and maternal-infant retention at the end of follow-up. For
both outcomes, no significant differences were observed compared
to standard care, with very low certainty of evidence driven by se-
rious risk of bias and very serious imprecision.

Finally, all eight RCTs reported exclusive breastfeeding outcomes
at the end of follow-up. When pooling data from 3481 PLWH, in-
tegrated Mother and Child Health (MCH) support was associated
with higher exclusive breastfeeding rates compared to standard
care (RR 1.38, 95% CI 1.06-1.80; Figure 2), corresponding to an ab-
solute increase of 92 additional mothers per 1000 practicing ex-
clusive breastfeeding. However, the certainty of this evidence was
very low due to a high risk of bias in more than two-thirds of
included trials and moderate inconsistency (I*> = 62.5%). In con-
trast, data from eight RCTs involving 2437 participants showed no
significant difference between MCH support and standard care in
maternal-infant retention (Figure 3), with the evidence rated as
low certainty, primarily due to the very serious risk of bias.

Discussion

In this systematic review and meta-analysis, we investigated
the effect of non-pharmacological interventions aiming to promote
breastfeeding among women living with HIV. To do this, we an-
alyzed the effect of four intervention types - facility-based pro-
fessional support, community-based peer support, nutritional sup-
port, remote support through phone or tablets - on breastfeeding,
retention and viral suppression. Our findings indicate that, regard-
less of the specific intervention adopted, supported mothers living
with HIV are more likely to engage in exclusive breastfeeding.

Breastfeeding remains a fundamental component of infant nu-
trition and survival, particularly in LMICs, where alternative feed-
ing options often pose significant risks due to limited access to safe



Table 1
Study characteristics.

Study Country Year Intervention Total sample Allocated into Reported outcome
Type Setting Intervention group Control group size Intervention
Myer [18] South 2013-2016 Healthcare support Facility HIV+ mothers received Routine PMTCT services with 471 233 Exclusive breastfeeding
Africa postpartum ART and HIV care nurse-midwives initiating rate, Maternal/infant
integrated with infant follow-up women on ART and providing retention into protocol,
(e.g., vaccinations, growth follow-up with support from Maternal viral
monitoring, HIV testing) at the counsellors. suppression, Final
MCH clinic during breastfeeding, infant breastfeeding
with nurse-midwives managing and developmental
both maternal and infant care. outcome
Namale- Matovu [19] Uganda 2012-2013 Peer Mixed Arm B: Enhanced family/peer Routine PMTCT programs 218 72 Exclusive breastfeeding
support/nutritional support included family, friends, including HIV/infant feeding rate, Maternal/infant
and hospital-based peer mothers messages and EBF promotion retention into protocol,
assisting with EBF for six months  during antenatal/postnatal Final infant
at home and in the hospital. Arm  visits. Standard counseling breastfeeding and
C: Standard care plus clinic-based included group sessions, developmental
coaching on breastfeeding educational videos, and outcome
techniques and hands-on printed materials emphasizing
demonstrations of safe, nutritious EBF practices, proper
food preparation by an infant breastfeeding techniques, and
feeding counselor. maternal nutrition.
Reimers [20] South ~ 2013-2014 Peer support Mixed HIV-positive mothers selected a Standard PMTCT programme 619 299 Exclusive breastfeeding

Africa

Feeding Buddy (FB) for support
with PMTCT adherence,

psychosocial care, and clinic visits.

A professional company trained
mothers and FBs using
standardized health materials,
covering pregnancy, safe delivery,
postnatal care, disclosure,
exclusive breastfeeding, and
feeding challenges. A booklet
reinforced key messages.

rate, Maternal/infant
retention into protocol

(continued on next page)
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Table 1 (continued)

Study Country Year Intervention Total sample Allocated into Reported outcome
Type Setting Intervention group Control group size intervention

Samburu [21] Kenya  2015-2016 Peer support Community Mothers in the intervention group Standard health education at 52 24 Exclusive breastfeeding
received at least 12 personalized  the facility rate, Maternal/infant
home counseling sessions from retention into protocol
trained Community Health
Volunteers, with monthly visits
during pregnancy, biweekly visits
in the first postpartum month,
and monthly visits until the infant
was six months old.

Suryavanshi [22] India 2015-2017 Remote intervention Community In addition to standard care, Standard ART counselling and 1191 640 Exclusive breastfeeding
providers in the intervention EBF support, and monthly rate, Maternal/infant
group received specialized home visits from pregnancy retention into protocol
behavioral training and a tablet through 18 months
with an mHealth app for data postpartum
collection, provider-patient
communication during home
visits, and clinic appointment
alerts for patients and outreach
workers

Tomlinson [23] South 2008-2010 Peer support Community Community health workers were Community health workers 1044 495 Exclusive breastfeeding

Africa trained to provide counseling on provided information and rate
breastfeeding, PMTCT, and infant  support on accessing social
care through seven home visits. welfare grants and conducted
three home-based visits
Tuthill [24] South ~ 2014-2015 Healthcare support Facility The intervention arm received a Presentation on prenatal and 68 33 Maternal/infant
Africa one-time, 45-minute, tailored postnatal expectations, diet, retention into protocol,
motivational interviewing session  delivery options plus Exclusive breastfeeding
with a trained female counselor promotion of EBF to all rate
on infant feeding in the context of women (with and without
HIV. HIV)
Zunza [25] South  2019-2020 Remote intervention Mixed Mothers received weekly Standard infant feeding 52 27 Exclusive breastfeeding
Africa interactive text messages counselling according to the

encouraging exclusive
breastfeeding and reporting issues,
with follow-up calls if they didn’t
respond within 48 hours. They
also had individual motivational
interviews at 2, 6, and 10 weeks
postpartum with a trained
research counselor and nurse.

provincial guidelines

rate, Maternal/infant
retention into protocol

EBF: exclusive breastfeeding: PMTCT: prevention of mother-to-child-transmission.
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Included studies ongoing (n = 0)
Studies awaiting classification (n = 0)

Figure 1. Prisma flowchart.

and affordable alternatives, generally for the cost of them and for
adequate healthcare [18]. The decision to promote exclusive breast-
feeding among women living with HIV has been shaped by ac-
cumulating evidence demonstrating that maternal ART effectively
minimizes the risk of postnatal HIV transmission while ensuring
optimal infant health outcomes [19,20]. The WHO recommenda-
tion to exclusively breastfeed for the first 6 months (continuing for
up to 24 months) [10], as early studies demonstrated that mixed
feeding may contribute to an increased risk of postnatal infant
transmission in the absence of maternal ART. This recommenda-

tion aligns with global public health efforts to reduce infant mor-
bidity and mortality, as data indicate that the risks associated with
replacement feeding - including malnutrition, diarrheal diseases,
and respiratory infections - far outweigh the minimal residual risk
of HIV transmission when maternal viral suppression is achieved
[21]. Similarly, acknowledging the minimal transmission risk, the
2023 US Department of Health and Human Services guidelines on
infant feeding for people with HIV advocates for patient-centered
shared decision-making and support for breastfeeding among indi-
viduals on ART with sustained viral suppression, emphasizing ex-
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Figure 2. Forest plot of the effect of interventions versus standard care on exclusive breastfeeding among mothers living with HIV,

stratified by intervention type. Weights

and between-subgroup heterogeneity test are from random-effects model. *Any Mother and Child Health Support.

Mother and infant retention
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Figure 3. Any Mother and Child Health (MCH) support compared to standard care in breastfeeding mothers living with HIV for maternal-infant retention into protocol.

Weights and between-subgroup heterogeneity test are from random-effects model.

clusive breastfeeding and adherence to care despite limited data on
optimal infant prophylaxis [19].

Evidence supporting this approach is robust. Systematic re-
views and meta-analyses have shown that HIV-free survival rates
are higher among breastfed infants of mothers receiving ART
compared to those who receive formula feeding, particularly in
resource-limited settings. A pooled analysis of eighteen cohort
studies conducted by Chikungu and colleagues [22] indicated that,
at 18 months, HIV-free survival was 89% for infants whose moth-
ers ceased ART at 6 months, compared to 96% when mothers con-
tinued ART for life. Moreover, the same meta-analysis found that,
following the cessation of exclusive breastfeeding, there was an in-
crease in infant deaths without a corresponding rise in HIV trans-

mission. This suggests that the observed decline in HIV-free sur-
vival was primarily driven by increased mortality due to the inter-
ruption of breastfeeding, rather than by AIDS-related deaths among
infants whose mothers discontinued ART. Our meta-analysis pro-
vides evidence that implementing interventions in support of
breastfeeding is effective in increasing EBF rates.

In terms of intervention type, we found that facility-based in-
terventions provided by experienced HCW might be effective in
increasing maternal viral suppression rates. Although only one ran-
domized controlled trial assessed the effect of healthcare-based
interventions on maternal viral suppression among breastfeeding
mothers living with HIV, findings suggest a potential benefit, rang-
ing from O to 313 more mothers per 1,000 achieving viral suppres-
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sion. In the study, conducted by Myers et al. [23]. The intervention
consisted in providing HIV care (including ART) at the MCH clinic
during breastfeeding. The WHO promotes the integration of HIV
services into MCH care to improve access, reduce fragmentation,
and enhance retention in care for women living with HIV and their
infants [24]. Evidence from LMICs suggests integration can improve
uptake of HIV testing and treatment, continuity of care, and early
diagnosis for infants exposed to HIV [25-27]. However, integra-
tion also poses challenges, including increased provider workload,
longer wait times, and risks of unintended HIV disclosure. Nev-
ertheless, integrated HIV-MCH services are increasingly being im-
plemented in sub-Saharan Africa [28], where the HIV burden is
greatest and prolonged breastfeeding creates extended exposure
periods requiring sustained care. There is urgent need for more
context-specific, observational or randomized studies that provide
additional evidence on MCH interventions that can improve viral
suppression and other HIV-specific outcomes among women living
with HIV.

Furthermore, although inconclusive, our findings indicate that
both remote interventions and community-based approaches led
by peers may hold potential in enhancing exclusive breast-
feeding uptake. In particular, a systematic review conducted by
Mushamiri and colleagues [29] highlighted the broad effectiveness
of community-based interventions in improving HIV-related out-
comes. This is particularly relevant in low- and middle-income
countries, where community health workers play a pivotal role in
HIV care by delivering sensitization, facilitating testing, ensuring
active follow-up, and supporting re-engagement in care [30].

Although the search strategy was not explicitly limited to low-
and middle-income countries (LMICs), all included studies were
conducted in high-burden, highly vulnerable settings. Mothers liv-
ing with HIV in resource-constrained environments often face
multiple structural and socio-economic challenges, including HIV-
related stigma, gender inequalities, economic hardship, and over-
stretched healthcare systems. These intersecting factors collectively
impact their ability to initiate and sustain exclusive breastfeed-
ing, adhere to antiretroviral therapy (ART), and remain engaged in
care [13]. Vulnerability in this context is not unidimensional but
arises from a combination of biological, psychosocial, and struc-
tural barriers. Biologically, consistent ART adherence is essential
to minimize postnatal HIV transmission, yet this can be under-
mined by food insecurity, financial instability, and limited access
to healthcare. Psychosocially, stigma, gender dynamics, and lack
of support networks further impede breastfeeding practices and
healthcare engagement. Structurally, under-resourced health sys-
tems in LMICs may not consistently provide breastfeeding counsel-
ing or follow-up care, contributing to early cessation. Despite ex-
isting evidence gaps, our findings suggest that implementing both
facility- and community-based interventions to support breastfeed-
ing among mothers living with HIV may positively influence exclu-
sive breastfeeding rates and improve maternal-infant retention.

This review has several limitations. First, the included stud-
ies exhibited a high degree of clinical and methodological hetero-
geneity, reflecting variability in intervention design, delivery set-
tings, outcome definitions, and follow-up durations, which lim-
ited comparability and the ability to pool data. Second, the na-
ture of the interventions rendered blinding of participants unfea-
sible in most trials, introducing a high risk of performance bias.
Third, the absence of a unified framework for classifying inter-
ventions hindered consistent categorization of intervention types,
potentially limiting reproducibility. Third, because only eight RCTs
were available, we did not run sensitivity analyses, as leave-one-
out tests or meta-regression with so few studies would be under-
powered and potentially misleading. To address the heterogene-
ity (I> = 60.4%), we instead applied the Sidik-Jonkman/Hartung-
Knapp random-effects model, yielding conservative confidence in-
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tervals with small samples, and downgraded the GRADE certainty
for inconsistency. Lastly, as discussed, a persistent gap in the evi-
dence base constrains the overall certainty of findings. While some
interventions showed promise in improving exclusive breastfeed-
ing, we found very limited or no data on the effect of breast-
feeding support interventions on maternal and infant HIV-related
outcomes, such as maternal viral suppression, AIDS-related mor-
tality, and disease progression. For viral suppression specifically,
we found a promising trend, but it failed to be statistically signifi-
cant. This underscores the critical need for more observational and
randomized studies that are adequately powered, implement stan-
dardized intervention models, and evaluate integrated approaches
to MCH and HIV care.

Conclusions

In conclusion, our systematic review and meta-analysis pro-
vides evidence supporting the implementation of community- and
facility-based interventions for breastfeeding mothers living with
HIV, with the aim of enhancing ART adherence, improving reten-
tion of mother-infant pairs, and optimizing breastfeeding practices.
Further studies are needed to evaluate the impact of such inter-
ventions on HIV-related outcomes, including viral suppression and
progression to AIDS in both mothers and infants.
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