Program
component

Description of program
components

HIV testing and
referral

Community kitchen
and garden
Reduction of
maternal tobacco
use

Courtyard garden, community
kitchen
Any form of tobacco use reduction

Programs
Implemented

# of
effective
programs

Malawi and Ethiopia,
Ghana, Kenya, Malawi,
Mali, Nigeria, Senegal,
Tanzania and Uganda
India

2

1

1

0

Cambodia

1

0

Name of Countries
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Background
Stunting is a multicausal phenomenon affecting almost 160 million children, predominantly
in low and middle income countries (LMICs) (Bhutta, 2013). Stunting is highly associated
with adverse health and developmental outcomes. Despite its important contribution to
morbidity and mortality, no single intervention has demonstrated substantial efficacy in
normalizing linear growth and reversing the consequences of stunting. A combination of
nutrition-specific and sensitive interventions appears necessary in order to optimize
interventions to reduce stunting (Ruel, 2013).Given that childhood stunting is a consequence
of exposure to a complex mix of insults over time, it is likely that interventions targeting the
multiple contributing physiologic processes underlying stunting, including long-term chronic
consumption of a low-quality diet in combination and recurrent exposure to pathogens and
adverse environmental exposure, need to be addressed in order to effectively reduce the
stunting burden (Dewey, 2011). However, several health and nutrition programs in LMICs
using combination interventional approaches have shown promising results in reducing
childhood stunting.
Objective
This review will identify studies from low and middle income countries where health and
nutrition program interventions have been evaluated and showed demonstrable success in
stunting reduction.
Inclusion criteria
Types of participants
This review will consider all studies that involve human subjects of under 5 age (0-59
months) and published in English literature. The review will be focused on programs that
implemented interventions to reduce stunting mostly community based setting.
Types of intervention
Public health programs those related to the efficacy and/or effectiveness of stunting reduction
interventions including nutrition specific interventions (adolescent, preconception, and
maternal health and nutrition; maternal dietary or micronutrient supplementation; promotion
of optimum breastfeeding; complementary feeding and responsive feeding practices and
stimulation; dietary supplementation; diversification and micronutrient supplementation or
fortification for children; treatment of severe acute malnutrition; disease prevention and
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management; nutrition in emergencies) and nutrition sensitive interventions (agriculture and
food security; social safety nets; early child development; maternal mental health; women’s
empowerment; child protection; schooling; water, sanitation, and hygiene; health and family
planning services).
Outcome measure
Changes in stunting prevalence following a program intervention (baseline to endline). An
average annual rate of stunting reduction (AARR) will be calculated to quantify the rate of
change of stunting prevalence from baseline to end line of a program intervention when
stunting prevalence estimates will be available for multiple years in a country (UNICEF,
2007).
Types of studies
The review will consider all studies which will be evaluating the effectiveness or efficacy of
interventions /program components relating to stunting reduction in the under 5 children (059 months). In the absence of this type of study, those that evaluate interventions and
programs that may readily be applied to the stunting reduction in under 5 children will also be
considered.
Table A: The population, intervention, comparators and outcomes (PICO) framework
Population

Intervention

Comparison

Outcome

Children aged

Nutrition specific and

Programs other than

Stunting reduction: changes

between 0 to 59

sensitive interventions

nutrition

in stunting prevalence as a

months

implemented either alone

intervention

result of program

or in combination

intervention (from baseline
to end line)

Exclusion criteria
Studies or programs without any components of nutrition intervention, and those in which
changes in linear growth or stunting had not been measured will be excluded.
Evidence gathering
A comprehensive search strategy will be designed and applied to electronic bibliographic
databases, including Medline (PubMed), WHO Regional databases, Google’s Scholar
databases and the Cochrane Library with specific key words/concepts: “stunting”, “linear
growth failure”, “stunting reduction program”, “intervention”, “approach”, and “low and
middle income (LMICs) countries” (appendix A). MeSH headings will be used where
available. Additional articles will be identified from the reference lists of screened articles. In
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addition, program monitoring and evaluation report/progress report, and country reports
published by both governmental organizations and nongovernmental organizations will also
be searched. Bibliographies of identified articles and grey literature sources will be searched
electronically and manually and additional published and unpublished references will also be
identified from authors, and from experts in the field. To ensure consistency across reviewers,
calibration exercise will be conducted before starting the review. Two reviewers will
independently select articles against the inclusion criteria. Discrepancies in reviewer
selections will be resolved at a meeting between reviewers prior to selected articles being
retrieved. “Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA)” guidelines will be used for reporting of this systematic review (Moher, 2009).
Data extraction
Two reviewers will independently extracted data on number of implemented program
components implemented, baseline stunting prevalence rate, stunting prevalence at the end of
the program intervention, rate of stunting reduction over time, and included data from studies
employing diverse interventional packages across multiple settings and geographies guideline
using standardized forms (appendix B). The reviewers will not be blinded to authorship,
journal of publication, or the trial results. The final decision for inclusion or exclusion will be
made by a team consisting of all researchers conducting the review. Any potential
disagreement will be recorded and resolved by further discussion.
Methodological quality assessment
The quality of the individual included studies will be peer-reviewed by 2 reviewers
independently for both randomized controlled trial (RCT) and observational (cross-sectional)
studies. The possible risk of bias in RCT will be assessed by Cochrane Collaboration tool
(Table 8.5.a in the Cochrane Handbook for Systematic Reviews of Interventions, 2011),
which covers: sequence generation, allocation concealment, blinding, incomplete outcome
data (e.g. dropouts and withdrawals) and selective outcome reporting. For each domain in the
tool, the procedures undertaken for a study will be described, including verbatim quotes.
Judgments as to the possible risk of bias on each of the six domains will made from the
extracted information, rated as ‘high risk’ or ‘low risk’. The reviewers will also use a
modified version of the Newcastle-Ottawa Scale for observational studies to perform quality
assessment of cross-sectional studies (Wells, 2000). For cross-sectional studies a system of
points (stars) will be given to the eligible categories: sample selection criteria, comparability
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on the basis of the design or analysis, and evaluation of outcome. For the scale scores for
studies ranged from 0 (lowest grade) to 7 (highest grade). Each study could be awarded a
maximum of one point for each numbered item, except for the ‘Comparability’ criteria, in
which a maximum of two stars could be scored. Studies with scores equal to or above the
median (more than or equal to 5) will be classified as high quality studies. Any disagreement
was resolved first by discussion and then by consulting a third author for arbitration.
Assessment of risk of bias
Risk of bias across studies will be assessed using the approach outlined by the Grading of
Recommendations Assessment Development and Evaluation (GRADE) working group
(Guyatt, 2011). Any disagreements will be recorded and resolved by involvement of an
additional reviewer.
Data synthesis
For quantitative data, where possible, odds ratio (for categorical outcome data) or
standardized mean differences (for continuous data) and their 95% confidence intervals will
be calculated from the data generated by each included study. If appropriate with available
data, results from comparable groups of studies will be pooled into statistical meta-analysis
using Review Manager Software from the Cochrane Collaboration. Where statistical pooling
is not possible the findings will be presented in narrative form. Further analysis will be
performed depending on the type and nature of the data. For quantitative data, where
possible, a meta-synthesis will be done. Where meta-synthesis is not possible, the findings
will be presented in narrative form.
Dissemination
A manuscript will be prepared for submission to a peer-reviewed journal.
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Appendix A: Database search strategy
PUBMED Search strategy
Search key words
1. Stunting*[Text Word] OR chronic malnutrition[Title/Abstract]
2. Stunting program*[Text Word] OR stunting reduction [Title/Abstract]
3. Stunting reduction program*[Text Word] OR stunting reduction program
[Title/Abstract]
4. treatment*[Text Word] OR treatment[Title/Abstract]
5. low income country OR middle income country or low-middle income country
6. (Child*[Text Word] OR Child[MeSH Terms] OR Child[Title/Abstract] OR
infant*[Text Word] OR infant[MeSH Terms] OR Infant[Title/Abstract] OR
baby*[Text Word] OR babies*[Text Word] OR pre-school*[Text Word] OR
preschool*[Text Word])
And also use following key in second search
#3 AND #5 AND #6
Limit Human, English.

Appendix B: Data extraction forms
1) GRADE Evidence Table Template for observational studies
Quality assessment
№ of
studies

Study
design

Risk
of
bias

Inconsistency

Indirectness

Imprecision

Other
considerations

Impact

Quality

Importance

Outcome

2) GRADE Evidence Table Template for experimental studies
№ of patients

Quality assessment
№ of
studies

Study
design

Risk
of
bias

Inconsistency

Indirectness

Imprecision

Other
considerations

IMCI

usual
services

Effect
Relative
(95%
CI)

Absolute
(95%
CI)

Quality

Importance

Outcome

3) Descriptive Evidence Table
Country

Author,
date

Study
design

Population
and study
setting

# of
Children

Time
period

Stunting
reduction

%
Reduction
each year

Average
Intervention/
annual rate of
components
reduction
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