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Abstract: Background: Breastfeeding is essential for optimal infant health, offering numerous
benefits such as infection prevention and enhanced bonding. Despite its importance, challenges
exist, particularly for mothers of preterm and very low birth weight (VLBW) infants, necessitating
effective lactation support strategies. Initiatives like the Baby Friendly Hospital Initiative (BFHI)
and Kangaroo Mother Care (KMC) aim to promote breastfeeding success, while donor human milk
(DHM) serves as an alternative bridge while the mother is supported to build up her supply.
Adequate lactation support, counseling, and education are vital antenatally, during NICU stays and
after discharge to improve breastfeeding rates and infant health outcomes, ultimately contributing
to global efforts to reduce neonatal mortality and achieve sustainable development goals. This study
explores existing research on factors influencing mothers” ability to produce breast milk and sustain
breastfeeding, with the aim of enhancing lactation support and improving infant health outcomes.
Methods/Design: A systematic review will be conducted according to the Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA) checklist. Searches will be performed in
the following databases: PubMed, Cochrane Library, Cumulative Index to Nursing and Allied
Health Literature (CINAHL), MEDLINE Ovid via EBSCOhost, Google Scholar, and WILEY online
Library) to identify and incorporate primary research articles related to the topic published between
2014 and 2024. Authors will search peer-reviewed articles, gray literature sources, and reference
lists to identify eligible studies. Independent abstract and full-text screening by two reviewers will
follow the title screening. The analysis of data will be carried out using Review Manager software
(version 5.3.5). The I? test will be used to quantify the amount of unexplained heterogeneity.
Potential biases related to study size (such as publication bias) will be examined through the
application of several techniques, including funnel plots, Egger’s test, Begg’s test, and Trim and Fill
analysis. Discussion: Our review represents a singular exploration into exclusive breastfeeding
among very low birth weight (VLBW) infants in low- and middle-income countries (LMICs),
focusing on breastfeeding assistance methods. With VLBW defined as less than 1500 g, and most
low birth weight (LBW) babies born in LMICs, there is a critical need to address feeding challenges
and promote optimal nutrition. Despite updated WHO guidelines in 2022, there is still a lack of
comprehensive advice for this vulnerable population. Peer support interventions and health worker
counseling have shown promise in increasing breastfeeding continuation rates in LMICs, but
challenges persist due to workforce shortages and inadequate documentation. Promoting early
postpartum milk expression is crucial for milk production and infant health. Our review aims to fill
the gap in understanding VLBW mothers’ breastfeeding experiences in LMICs, shedding light on
the effectiveness of breastfeeding support methods and identifying areas for further research.

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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1. Introduction

According to the United Nations (UN) Convention on Child Rights, all infants and children are
entitled to a healthy diet. The foundation of healthy growth and development, a healthy future
generation, baby and child survival, and national development is infancy and young child feeding
(IYCF) [1]. Mothers naturally breastfeed their children, which has many advantages for the child, the
mother, and society [2]. It lowers the chance of infection, improves cognitive development and level
of schooling, and protects against cancer, diabetes, and obesity in mothers [1,3]. Furthermore,
breastfeeding preserves skin-to-skin contact, which helps the mother’s skin microbes safely colonize
the newborn’s skin and protects against hypothermia [4]. Thirty million newborns need special
medical care, of which 20.5 million have low birth weight every year, and this is the major cause of
morbidity and mortality in the neonatal period [5,6]. Research has shown that mother’s own milk is
the best source of nutrition for newborns. It plays a critical role in protecting the health and
development of preterm and very low birth weight (VLBW) infants and lowers the risk of developing
necrotizing enterocolitis, late-onset sepsis, and chronic diseases [7]. Breastfeeding can prevent
approximately 823000 child deaths per year globally because of its rich composition [3,8].

For best practice management of premature and VLBW newborns; the Baby Friendly Hospital
Initiative (BFHI) has established guidelines based on 10 steps to support successful breastfeeding [9].
These steps ensure that mothers receive timely support after delivery to ensure they can establish
breastfeeding and provide optimal feeding for the best health outcomes for both their infants and
themselves [9,10]. Kangaroo Mother Care (KMC), continuous skin-to-skin care between mother and
baby, has been implemented in South Africa in the care protocol for preterm and low birth weight
infants to reduce mortality, strengthen the mother-child bond, ensure breastfeeding and its
exclusivity, and reduce the length of hospital stay [11,12].

Unfortunately, the neonatal intensive care unit (NICU) is a stressful environment for mothers to
initiate and maintain an optimal breast milk supply [13]. Anxiety, maternal/infant separation, lack of
knowledge and support, especially related to early and frequent expressions of breast milk, and
hospital policies contribute to this [9].

When a mother is unable to provide her own milk, donor human milk (DHM) is the preferred
feeding strategy for preterm and very low birth weight infants [14]. The main purpose is to provide
a “bridge to breastfeeding” to promote, protect and support breastfeeding while the mother builds
up her own supply. It should be noted that DHM is nutritionally inferior compared to preterm
mothers” own milk because the breast milk of a mother who gave birth prematurely is more
concentrated in proteins and higher in secretory IgA and growth factors because her mammary gland
is immature, allowing the passage of more proteins in the milk, making the composition different
from DHM [15]. DHM generally comes from mothers who gave birth at term, but the process of
pasteurization and storage also contributes to the loss of certain important components of milk [16].
Early enteral feeding of the newborn with breast milk within the first hours of life is recommended.

Encouragement, counseling, and support from health workers, nurses, and peer supporters
improve breastfeeding initiation among mothers of preterm and VLBW infants during the first days
after birth and have a positive impact on the achievement of exclusive breastfeeding [17]. The latest
recommendations are that healthcare professionals develop empathic relationships with mothers
while offering emotional support, information, and technical advice on lactation [18]. There is a
danger that using DHM to feed VLBW infants is more convenient than the time it takes to provide
lactation support to mothers during the first days after birth [19].
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In a KMC unit in South Africa, mothers of VLBW infants were trained on how to feed their
infants. First, how to express their own milk and feed via tube feeding and ways to breastfeed when
the infant is able to latch to the breast [20]. Researchers in Tanzania found that mothers of LBW infants
did not receive adequate education and breastfeeding support in a NICU; consequently, they found
difficulties in establishing and sustain exclusive breastfeeding and understanding its importance
[21,22]. Another study conducted in Colombia found that despite the busy schedule of nurses, the
mothers had individualized breastfeeding support to guide them on the feeding practices of their
infant [23]. Mothers should receive adequate discharge preparation and support after discharge
because the transition from the NICU to home remains a big challenge for them.

This review is based on the belief that by understanding the breastfeeding experiences of
mothers of VLBW infants, steps could be taken to improve lactation support, which could have a
positive impact on the breastfeeding rate. A high rate of breastfeeding could potentially reduce
neonatal deaths in low- and middle-income countries and will contribute to achieving the 2030
sustainable development goals of reducing neonatal mortality to 12 per 1000 live births (SDG Target
3.2) and ending malnutrition (SDG Target 2.2) [24]. This review examines factors influencing the
mother’s ability to produce breast milk and sustain breastfeeding.

2. Methods/Design

The Preferred Reporting Items for Systematic Reviews and Metanalyses (PRISMA) will be
followed during this study. This review protocol was created and submitted to PROSPERO for
registration. The 2020 PRISMA statement will be followed in the following review. The review is
planned to begin in July 2024 and be completed by January 2025.

Inclusion and Exclusion Criteria

Cross-sectional studies, cohort studies, case-control studies, and randomized controlled trials
(RCTs) will be included in the review. The relationship between the outcomes (exclusive
breastfeeding) and the measured exposure (support for breastfeeding) will be estimated in all
investigations. These estimates are computed or measurable. The Participants, Interventions,
Comparisons, Outcomes (PICOS) approach and the research type from each study will be identified
and used in the systematic review. The PICOS framework serves as the basis for the inclusion and
exclusion criteria, which are outlined in Table 1.

Table 1. Predefined inclusion and exclusion study criteria according to the PICOS.

PICOS Inclusion criteria Exclusion criteria
Participants Very low birth weight infants and VLBW infants with congenital
their mothers in the LMIC malformations, birth weight: >1500gr,

mother unable to breastfeed.

Interventions Studies that include the feeding Studies reporting exclusively on
method and breastfeeding support = health outcomes alone
Comparisons Mothers who did not receive any
breastfeeding support.
Infants who did not receive DHM
Outcomes of Studies that include the rate of Studies thatdonotinclude the feeding
interest exclusive breastfeeding as defined method at discharge or breastfeeding
by the WHO at discharge and at 6 duration
months infant’s age
Study design Each study design Studies with no full text available

The study population will be VLBW (birth weight <1,500 g) infants and their mothers. The
findings of this study will investigate the relationship between exclusive breastfeeding and
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breastfeeding support. Exclusive breastfeeding is advised for six months and up to two years of age
[25]. From six months onward, it is advised to introduce soft foods and various liquids, besides
formula, breast milk [26]. The WHO guidelines for infant feeding will be used to categorize the study
results.

Studies on VLBW (birth weight <1,500 g) infants and their mothers in their sample will be
included. Studies that include only term newborns or that solely detail neonates admitted to the
neonatal intensive care unit (NICU) without identifying and/or separately evaluating outcomes for
VLBW infants will be excluded for consideration. Studies that examine the efficacy of initiatives to
encourage breastfeeding (either expressed or direct milk feeding) will be included in this review. This
review does not include reviews from high-income settings.

The rates of exclusive breastfeeding at discharge and six months after discharge are our expected
key outcomes. Studies that do not report at least one of these results will be excluded. Studies that do
not collect primary data (such as reviews, commentaries, letters to the editor, or research protocols)
will also be excluded.

Search Strategy

Searches will be conducted on MEDLINE Ovid via EBSCOhost, Web of Science, PubMed,
Cochrane Library, Cumulative Index to Nursing and Allied Health Literature (CINAHL), the WHO
Global Index Medicus, Google Scholar, and WILEY online Library). Papers published in 2014 and up
to the current search date will be covered by our search.

In addition to searches, gray literature sources, peer-reviewed articles and reference lists of
papers will be submitted for assessment and discussion with subject matter experts. The following
search terms: breastfeeding, exclusive breastfeeding, very low birth weight, breastfeeding support, donor
human milk, LMIC will be used.

To improve our search approach, we first looked through PubMed to identify relevant search
phrases and best practices. Using MeSH (Medical Subject Headings) from PubMed, we methodically
selected search phrases by carefully examining the indexing of previous relevant research and adding
expert commentary. For reference, a detailed summary of the original PubMed search approach will
be provided. We will also manually review the reference lists of papers that fit our predetermined
criteria. The final assessment will include extensive documentation detailing the search approach for
every database used in the study. The purpose of this documentation is to make the search process
more repeatable and to provide clear insight into the search plan and findings.

Additionally, Cabell’s Predatory Reports inside Cabell’s Scholarly Analytics will be consulted to
guarantee the integrity of the chosen studies. This stage is crucial to ensure that none of the research
that made up the final selection and was published in open-access journals has any warning signs of
being possible predatory publications.

Study Selection and Screening

To expedite the review process, Veritas Health Innovation’s Covidence systematic review
software or EndNote Software 2020 will be used. The deduplication process is handled automatically
by this program, which also enables blind screening of all entries found by the database search. After
duplicated studies have been removed, two reviewers will independently assess the titles and
abstracts based on the predetermined inclusion and exclusion criteria. Articles that do not satisfy the
specified requirements will not be considered for review.

Disputes will be settled through debate, and if differences persist, a third reviewer will be
available to render a judgment. The two reviewers independently evaluate the full texts of these
studies, with the third reviewer on hand to offer a second opinion if disagreements arose over
eligibility up until a consensus is established.

Complete documentation of the screening and selection procedure will be maintained, along
with the reasoning behind the exclusion of full-text studies that did not meet the requirements. From
this documentation, a PRISMA 2020 flow diagram will be created to provide a clear visual
representation of the study selection process.
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Data Extraction and Management

A pilot form will be used to extract the data. Each study that satisfies the qualifying requirements

will have its data extracted by two researchers working separately. A third researcher will be
consulted to resolve any inconsistencies that may occur. Ms. Excel will be used to build a data
extraction sheet (Microsoft, Redmond, WA). From the full texts that will be included, the two
reviewers will separately extract data for the sheet. The study design, sample size, nation,
intervention, comparison, and quantitative results data are among the details that will be extracted.
The two reviewers will discuss to settle any disagreements.
Information from each study will be collected throughout the data extraction process, such as the
primary author’s surname, year of publication, classification of low- and middle-income countries
(LMICs), study design, key outcome measures, sample size, participant age, length of breastfeeding,
nursing support, and effect size (odds ratio/risk ratio, RR) with mean difference (MD), if available.
An internet source will be cited for the LMIC classification.

Output

A PRISMA flow diagram that includes the search results, and a summary of the study selection
procedure will be included in the research (See Figure 1). A comprehensive table highlighting the
features of the included research will also be supplied along with the study quality ratings. The
analysis and summary of the factors influencing exclusive breastfeeding found in the research will
be the main goals of the finding’s synthesis. This synthesis provides an overview of the variables
affecting feeding practices of VLBW infants in LMICs during the study period.
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Figure 1. PRISMA 2020 flow diagram for new systematic reviews, which includes searches of
databases [27].

Quality Assessment and Risk of Bias in the Primary Study

Newcastle-Ottawa scale (NOS) will be used to assess the quality of evidence and risk of bias in
cohort and case-control studies [28]. An adapted version of the NOS will be used to evaluate cross-
sectional studies. Good inter-rater reliability and validity are acknowledged for the NOS. This tool
assesses, in accordance with the study type, participant selection, group comparability, and exposure
or results [29]. If a study satisfies the requirements, it is assigned a score for each item in the three
categories; cross-sectional studies are limited to 10 points, whereas cohort studies are limited to nine
[28,29]. To determine the risk of bias in systematic reviews, it is essential to evaluate the internal
validity of primary studies. Although using NOS in non-randomized studies might be more difficult
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and subjective than in randomized controlled trials (RCTs), it is still the most used method for these
types of studies. The quality review tool Grading of Recommendations Assessment, Development
and Evaluation (GRADE) will be used for RCTs [30]. Both writers will reread the inclusion criteria
and discuss any discrepancies in grades.

Measurement of Outcome Variables

The outcome variables in this review are as follows: timely initiation of breastfeeding (TIBF),
which is the percentage of babies who start breastfeeding in the first hour following delivery [31].
The percentage of babies that are exclusively breastfed from birth to six months of age is known as
exclusive breastfeeding [32].

Analysis and Data Synthesis

To investigate the relationship between breastfeeding support, donor human milk, and
breastfeeding duration, descriptive analysis will be performed. Comprehensive narrative
explanations and condensed data given in the tables will both be included in this analysis. Utilizing
Review Manager (RevMan 5), a meta-analysis based on the Mantel-Haenzel random-effects model
will be conducted to investigate the impact of interventions on exclusive breastfeeding rates at
discharge (main outcomes) and 6 months postpartum (secondary outcomes).

The effect sizes will be presented as odds ratios (ORs) with 95% confidence intervals (Cls), and
forest plots will be produced [33]. A high degree of between-study heterogeneity is defined as I >
50%. The I? test is used to quantify the amount of unexplained heterogeneity [34]. Funnel plots are
used to estimate publication bias for outcomes involving more than 10 trials [35]. Primary outcomes
will be examined through sub analyses based on the type of intervention, study location (LMICs),
and VLBW infants alone. Sensitivity analysis will examine whether limiting the sample to only RCTs,
high-quality studies, and studies published within the previous 10 years affected the impact of
interventions on breastfeeding duration.

Subgroup Analysis

We intend to perform subgroup analysis using a stratified approach based on the study’s
regional states and residency locations.

Bias Minimization

To guarantee the inclusion of all pertinent research that satisfies our predetermined criteria, the
review will carefully investigate several databases. The R package will be used to measure
publication bias using Begg’s or Egger’s tests and funnel plots, which show effect sizes [35], as well
as Trim and Fill analysis. To reduce bias, the NOS and GRADE tools will be used by both authors to
assess the quality of primary studies [36]. Any differences in grading will be settled by discussion.
Sensitivity analysis will be repeated for the meta-analysis, but only for studies that have been rated
as high quality. The team’s statistician will supervise the statistical analyses, which will be performed
using Stata V.16 (Stata Corp).

Patient and Public Involvement

At no point throughout the study will patients or the public be involved. The primary purpose
of the proposed study is to review published data that can be accessed via designated electronic
databases.

Ethics and Dissemination

Ethics approval is not required for this review because it excludes original data collection. We
plan to disseminate the results of our systematic review and meta-analysis by publishing them in a
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peer-reviewed journal and giving talks at national or international scientific/ public health
conferences and research symposia on child health in LMICs.

3. Discussion

To the best of our knowledge, our review is the only one that considers a thorough investigation
of exclusive breastfeeding in VLBW infants in low- and middle-income countries regarding
breastfeeding assistance methods. LBW refers to a birth weight of less than 2500 g, and VLBW is
defined as less than 1500 g [37]. Several factors may contribute to low birth weight, including
restricted intrauterine growth, premature delivery (less than 37 gestational weeks), or both [38]. Most
LBW babies (>90%) are born in low- or middle-income nations (LMICs) [39]. There are reports of
feeding difficulties, impediments to exclusive breastfeeding, and delays in the start of feeding
[31,40,41]. The WHO updated its guidelines in 2022 with an emphasis on providing care for preterm
and low birth weight (LBW) newborns; nonetheless, there is still a lack of advice, especially regarding
feeding and nutrition for this susceptible population [5].

The rates of breastfeeding continuation in LMICs were increased by peer support interventions
and health worker counseling during the prenatal and breastfeeding phases [42]. However, with the
shortage of health workers and their heavy workload, it may be more challenging to promote and
support optimal feeding in the absence of appropriate documentation and handover between
clinicians [43]. Encouraging mothers to express their milk as soon as possible after giving birth is a
significant step toward increasing the amount of breastmilk produced, as it is essential for the baby’s
health and delaying breastfeeding can have an impact on milk production.

We are aware of no previous review that considers VLBW mothers” experiences nursing their
child in a low-income country. It is verified that the number of LBW babies is higher in LMIC than in
high-income countries (HIC). Our review will provide evidence that breastfeeding support methods
provided to mothers are a contributing factor in the exclusive breastfeeding rate. In addition, it will
mention any gaps and offer suggestions for further research on breastfeeding assistance.

4. Conclusion

In terms of timing and frequency of breastfeeding assistance, this systematic review will
emphasize the strategies used to support breastfeeding during the neonatal period and identify
potential influencing factors. The knowledge gathered from the review will raise awareness, direct
advancements, and shape future breastfeeding assistance programs.
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