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Abstract
This systematic review and meta-analysis aimed to assess the robustness of designs and tools used in
NSBCC interventions and establish their effectiveness. EBSCOhost as an umbrella database including
Medline (Ovid) and CINAHL, EMBASE and ProQUEST databases were searched for peer-reviewed articles
from January 1960 to October 2018. Additional sources were searched to identify all relevant studies
including grey literature. Studies’ biases were assessed according to Cochrane handbook. Pooled
estimate of effectiveness of interventions on infant and young child feeding (IYCF) practices and child
nutritional status with 95% con�dence intervals were measured using random-effects models. Eighty
studies were included in this review: Fifty-one (64%) were cluster randomised trials (RCTs), 13 (16%) were
RCTs and 16 (20%) quasi-experimental. Of the included studies, 22 (27%) measured early initiation of
breastfeeding, 38 (47%) measured exclusive breastfeeding, 29 (36%) measured minimum dietary
diversity, 21 (26%) measured minimum meal frequency, 26 (32%) measured HAZ, 23 (29%) measured
WHZ, 27 (34%) measured WAZ, 20 (25%) measured stunting, 14 (17%) measured wasting, and 11 (14%)
measured underweight. The overall intervention’s effect was signi�cant for EBF (OR = 1.73; 95% CI: 1.35–
2.11, p < 0.001), HAZ (Standardized Mean Differences, SMD = 0.19; 95% CI: 0.17–0.21; p < 0.001), WHZ
(SMD = 0.02; 95% CI: 0.004 to 0.04; p < 0.001), and WAZ (SMD = 0.04; 95% CI: 0.02 to 0.06; p < 0.001).
Evidence shows the effectiveness of NSBCC in improving EBF and child anthropometric outcomes.
Further research should test the impact on child nutritional status with clearly speci�ed and detailed
NSBCC interventions.

Key Messages
The NSBCC interventions signi�cantly improved EBF practices and child anthropometric outcomes
and need to be considered while planning child nutrition interventions.

Studies used different intervention protocols and operational de�nitions. Most studies employed a
mix of the NSBCC interventions often with unspeci�ed frequency and dosage. 

Future intervention studies should provide detailed implementation strategies for NSBCC
interventions and use standard indicators to measure child nutritional status outcome indicators. 

Introduction
Nutrition, a fundamental driver of Sustainable Development Goals (SDG), is crucial to achieve both
nutrition speci�c and nutrition sensitive goals and targets (UNSCN, 2015). Child undernutrition rates have
declined globally but still continue to be unacceptably high and disproportionately affect the low and
middle-income countries (UN, 2015); de Onis et al., 2018; (Development Initiatives, 2018). Malnutrition in
infancy is associated with impaired cognitive, physical, and metabolic functions, leading to poor mental
development and school achievement and behavioural abnormalities (Martins et al., 2011). Child
undernutrition increases the risk of cardiovascular diseases in adulthood (Victora et al., 2008). There is
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now tremendous opportunity to accelerate actions to improve child nutrition given the unprecedented and
sustained global momentum for nutrition. 

The UNICEF conceptual framework of malnutrition shows a wide range of determinants at immediate,
underlying and basic levels (UNICEF, 2013) which are interrelated and crosscut across many sectors,
making nutrition a multi-sector responsibility (Bhutta et al., 2013; Ruel & Alderman, 2013). Nutrition
education or nutrition social behaviour change communication (NSBCC) intervention are critical in
addressing infant and young child feeding (IYCF) and child undernutrition outcomes. The NSBCC
interventions combine elements of interpersonal communication, social change and community
mobilization activities, mass media, and advocacy to support individuals, families, communities,
institutions, and countries to adopt and maintain high-impact nutrition-related practices (SPRING, 2019).
The ‘�rst 1000 days of life,’ for the child for the period from conception till two years of age, is considered
particularly crucial for child development (Victora et al., 2008), and thus has been a particular focus of
the NSBCC interventions.  

Although previous studies including systematic reviews have identi�ed effectiveness of the NSBCC
interventions in improving nutritional status and IYCF practices among children under two years of
age (Dachi Arikpo, Ededet Sewanu Edet, Moriam T. Chibuzor, Friday Odey, & Deborah M. Caldwell, 2018;
Caul�eld, Huffman, & Piwoz, 1999; Kathryn G. Dewey & Seth Adu-Afarwuah, 2008; Matthew M. Graziose,
Downs, O’Brien, & Fanzo, 2018; S. Lamstein et al., 2014; Tina Sanghvi, Renata Seidel, Jean Baker, & Ann
Jimerson, 2017; Shi & Zhang, 2010)  ), important gaps exist in evidence. For instance, World Health
Organization (WHO) de�ned eight core IYCF indicators in 2008 including early initiation of breastfeeding
(EIBF), exclusive breastfeeding (EBF), continued breastfeeding, introduction of complementary food,
minimum dietary diversity (MDD), minimum meal frequency (MMF), minimum acceptable diet,
consumption of iron-rich or iron-forti�ed foods (WHO, 2008). However, even after the standard indicators
were de�ned, there have been very limited systematic reviews and/or meta-analysis that use these core
indicators to report the impact on the IYCF. Hence, the reported effectiveness on the IYCF outcomes has
been varied and the results have been di�cult to compare. 

Previous systematic reviews with meta-analysis that looked at the impact of nutrition education and/or
NSBCC on child growth have differed in terms of study designs, intervention dose and intensity, and
reported anthropometric measures, leading to contradictory and/or inconclusive results: one reported a
modest effect (K. G. Dewey & S. Adu-Afarwuah, 2008), four reported a signi�cant impact (A. W. Girard & O.
Olude, 2012; Imdad, Yakoob, & Bhutta, 2011; Z. S. Lassi, J. K. Das, G. Zahid, A. Imdad, & Z. A. Bhutta,
2013a; A. Panjwani & R. Heidkamp, 2017), and two reported limited or no impact (D. Arikpo et al., 2018; E.
Gresham, J. E. Byles, A. Bisquera, & A. J. Hure, 2014). Additionally, not all systematic reviews have
consistently assessed the robustness and quality of included studies (D. Arikpo et al., 2018; K. G. Dewey &
S. Adu-Afarwuah, 2008; M. M. Graziose et al., 2018), whilst others have excluded non peer-reviewed
publications (S. Lamstein et al., 2014) ) and quasi-experimental studies (D. Arikpo et al., 2018) and
limited their analyses to  nutrition education and mass media intervention only (M. M. Graziose et al.,
2018). These limitations do not allow for comparative analyses of the effectiveness of the NSBCC
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interventions and their approaches. Therefore, the aim of our study was to assess the robustness of the
NSBCC intervention designs and their effectiveness on child nutrition indicators re�ected in the SDG as
well as the key IYCF indicators that are important for child nutritional outcomes. The NSBCC approaches
employed by each study were also closely examined to understand what works for each outcome. We
anticipate that our study �ndings will provide a comprehensive understanding on the impact of the
NSBCC interventions and will inform policies and programmes.

Methods And Materials
This study was performed and reported in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta‐Analyses (PRISMA) guidelines for systematic reviews (Moher, Liberati, Tetzlaff, &
Altman, 2009). 

Search Strategy: EBSCOhost as an umbrella database for Medline (Ovid) and CINAHL as well as EMBASE
and ProQUEST databases were searched for peer-reviewed articles covering the period from January
1960 to October 2018. The search strategy, as below, was used for all databases. Full search syntax is
provided in Supplementary Material 1: 

(“Pregnant and Lactating women” OR famil* OR communit* OR household*) 

AND 

(Nutrition education OR “Behavior Change communication)”

AND 

(“Child nutrition status” OR Stunt* OR Underweight* OR Wast* OR “Child Body Mass Index” OR “Child
undernutrition” OR breastfe* OR “exclusive breastfeeding” OR “complementary feeding” OR
“supplementary feeding” OR “diet diversity” OR “infant and young child feeding”)

AND 

(“randomised control trial” OR “cluster randomised” OR “quasi experiment” OR “quasi-experiment”)

Reference list of included studies were further screened to identify any additional relevant papers.
Furthermore, references in other systematic reviews that speci�cally focused on nutrition education or
behaviour change communication for complementary feeding in developing countries were also
reviewed. The International Clinical Trial Registry Platform of World Health Organisation (WHO) was also
searched. This includes all clinical trials conducted globally - bringing registered trial data from 15
national and regional clinical trial registries together combining data, offering access to data from more
than 200,000 trials.      

Internet searches were conducted in resources repository within the websites of 29 organisations:  Action
Against Hunger (ACF), Alive and Thrive, Bill and Melinda Gates Foundation, Center for Disease Control
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and Prevention (CDC), Children’s Investment Fund Foundation (CIFF), Food and Agriculture Organisation
(FAO), Food and Nutrition Technical Assistance, Global Alliance for Improved Nutrition, Helen Keller
International (HKI), IFAD, International Food Policy Research Institute (IFPRI), International Atomic Agency,
John Snow Inc. (JSI), MANOFF Group, MQSUN, Nutrition Innovation Lab (NIL), PATH, Renewed Efforts
Against Child Hunger and undernutrition (REACH), Results for Development (R4D), Save the Children,
SPRING, Scaling Up Nutrition (SUN), United Nations Children's Fund (UNICEF), UNHCR, URC-University
Research Centre, World Bank, World Food Programme (WFP), World Health Organisation (WHO) and
World Vision International (WVI).       

Individuals and organisations working on nutrition in developing countries were contacted for any
additional studies. 

Inclusion and exclusion criteria: Studies were included if they met the following criteria: (i) original
randomised controlled trials (RCTs), or cluster RCTs, or quasi experimental studies with a primary focus
on or having at least one separate experimental arm that addresses NSBCC activities and/or nutrition
education, with having child nutritional status and/or IYCF indicators as outcome variables among
children under two years of age (or within the �rst 1000 days); (ii) peer reviewed papers and grey literature
published in English language  and available in full text; (iii)  conducted in low and middle income
countries (including both lower middle and upper middle income categories) based on the World Bank
country classi�cation by income level (World Bank, 2018). 

Studies were excluded if: (i) they were not RCTs, cluster RCTs or quasi experimental studies; (ii) were
reviews or study/review protocols; (iii) conducted in high income countries (World Bank, 2018); (iv)
nutrition education or behaviour change component that primarily focused on the promotion or uptake of
food supplementation or lipid-based nutrient supplementation or multiple micronutrient supplementation;
(v) focused only on neonatal outcomes (with only exclusive breastfeeding outcomes as a possible
indicator); (vi) focused on overweight/obesity and non-communicable diseases.  

Study selection and data extraction: All retrieved studies were exported to Endnote libraries by two
researchers. Titles and abstract were screened for relevance by the �rst and second author. Those
deemed not relevant were excluded. Abstracts and full texts were then reviewed independently by �rst and
second author for inclusion. Any discrepancies related to inclusion were resolved through discussion. The
�rst author identi�ed additional relevant studies from other sources which were reviewed by all authors
and concurred for inclusion. A standard data extraction format was developed. The �rst author extracted
data from all included studies. A random sub-sample of 40% of included articles were extracted by the
second author to ensure accuracy and completeness of data extraction procedure. 

Data analysis: 

Study summary
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Findings have been synthesized to provide a narrative summary of study characteristics and study
effectiveness. The analysis was iterative and involved continuously reading the included studies to
familiarise with and re-check the content. Three broad categorisation of social behaviour change
communication (SBCC) approaches and the sub-approaches or activities within each category
recommended by Spring 2014  were adapted and used as follows: interpersonal communication (one-on-
one counseling, group education, support groups); use of media (mass media, community radio / video,
local billboards, brochures, posters, �yers, newsletters, calendars, reminder cards, songs, drama, cooking
demonstration and social media); and community/social mobilization (campaigns, events, celebrations,
special days, rallies, issue groups) (S. Lamstein et al., 2014).  

Statistical Analysis

A meta-analysis was performed to examine the effectiveness of nutritional interventions on IYCF
practices (i.e., early initiation of breastfeeding, EIBF; exclusive breastfeeding, EBF; minimum dietary
diversity, MDD), and their impacts on child growth (i.e., height for age z-scores, HAZ; weight for height z-
scores, WHZ; and weight for age z-scores, WAZ). Dichotomous data were reported as odds ratios (ORs) or
prevalence ratios (PR) with 95% con�dence interval (CI) and continuous data as the standardized mean
differences with 95% CIs. Data were pooled using a random-effects models, whereas the high
heterogeneity was detected between studies (I-squared, I2>50%) (Higgins & Thompson, 2002), with a
sensitivity analysis to examine the effects of outliers. Heterogeneity was identi�ed through visual
inspection of the forest plots and also considered the I2 statistic, which quanti�es the heterogeneity of the
data in studies contained. Furthermore, publication bias was assessed using the Begg’s test (Begg &
Mazumdar, 1994)  and Egger’s test (Egger, Davey Smith, Schneider, & Minder, 1997). Both of the tests are
commonly used to measure the tendency for the effects estimated in small sample size studies to differ
from those estimated in larger studies. The risk of publication bias was analysed in terms of EIBF, EBF,
MDD, HAZ, WHZ, and WAZ. Subgroup and meta-regression analyses were employed to investigate the
effectiveness of interventions on IYCF practices and child growths, where moderate or higher
heterogeneity was reported (Knapp & Hartung, 2003; Sharp S., 1998). Finally, a permutation test was
performed based on Monte Carlo simulation by controlling the risk of spurious �ndings from meta-
regression (Higgins & Thompson, 2004), wherein unadjusted and adjusted estimation procedures were
also used to calculate probability values (p-values) in meta-regression. In a permutation test, the
covariates were randomly reallocated to the outcomes for 1,000 times to adjust for multiple testing.

Assessment of risk of bias in included studies: ‘Risk of bias’ assessment tool of Cochrane Handbook for
Systematic Reviews of Interventions was used to assess the risks of bias of all included studies (The
Cochrane Public Health Group, 2011). It encompassed the following domains: random sequence
generation; allocation concealment; blinding of participants and personnel; blinding of outcome
assessment; incomplete outcome data; selective outcome reporting and adequate protection against
contamination. Our assessment of risk of bias of the included studies also involved reviewing study
protocols where available and previous papers if they were cross referenced for details on the study
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designs. The �rst author conducted risk of bias assessment for all studies and a sample of 10% of
included articles was independently assessed by the second author. 

Results
Search overview: Database search yielded 1,201 publications. After removing 289 duplicates, 834
abstracts were reviewed based on inclusion/exclusion criteria, of these, 63 papers were retained for full
text review. Finally, 47 studies met our inclusion criteria.  Thirty-one additional peer reviewed papers were
identi�ed from searching the reference lists of retained papers and through contacting individuals and
organization. Two studies identi�ed from the grey literature also met our inclusion criteria, giving a �nal
sample of 80 papers for review. The PRISMA �owchart is provided in Figure 1. 

<Insert Figure 1 here>

Risk of bias in included studies: The summary of risk of bias of the included papers is given (Appendix
Figure A1).  The detailed ‘risk of bias’ assessment of each study is provided in Supplementary Material 2.
Due to the nature of the NSBCC interventions, blinding of participants was reported to be di�cult, with
less than half of the RCTs and cluster randomised trials including some forms of blinding. This increased
the risk of bias, especially for the self-reported outcome measures. More than three quarters of the
included studies had low risk of attrition bias and retention rate was 80% or more in both intervention and
control arms. Similarly, more than three quarters of the studies also accounted for losses to follow-up.

Study Characteristics: Fifty-one (64%) studies were cluster randomised trials, 13 (16%) were RCTs and 16
(20%) were quasi-experimental with or without control groups. Thirty-eight (48 %) studies were from Asia,
35 (44 %) from Africa, 6 (8%) from South America and one (1%) from Europe (Belarus.) The highest
number of the included studies were conducted in Bangladesh 14 (17 %) followed by India 9 (11 %) from
Asia; and 4 (5 %) each in Malawi and Uganda from Africa. Majority of studies, 56 (70 %), were conducted
in rural community setting. Around a third were conducted in various urban contexts: urban community,
10 (13 %); urban health center, 8 (10 %); and urban/peri-urban slum, 3 (4 %). The remaining 3 (4%) studies
were conducted in multi-country settings. Only 1 (1%) conducted prior to 1999 met the inclusion criteria.
Forty-six (58 %) studies were conducted during the MDG period of 2000-2015, while the remaining 33 (41
%) studies were conducted from 2016 onwards, i.e., during the SDG era. Detailed characteristics of each
study is provided (Appendix Table A1-A2).

Intervention characteristics, their impacts on IYCF practices and the associated NSBCC approaches:  We
focused on four of the core IYCF indicators recommended by the WHO: early initiation of breastfeeding
(EIBF), exclusive breastfeeding (EBF); minimum dietary diversity (MDD) and minimum meal frequency
(MMF) as they were the most commonly reported ones across the included studies and also being the
key ones from the programmatic point of view. Of the 80 included studies, 22 (27 %) reported on EIBF, 38
(47 %) on EBF, 29 (36 %) on MDD and 21 (26 %) on MMF. Results of the meta-analysis and systematic
review are presented below. A summary of the NSBCC approaches and their effect on the four standard
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IYCF outcomes by study designs are given (Appendix Table A1). The speci�c changes and effect sizes for
the measured indicators by each included study are provided (Appendix Table A1).

Early initiation of breastfeeding (EIBF)

Out of the 22 studies reporting on EIBF, 14 (64 %) found a statistically signi�cant positive impact. Among
all included studies across all designs: none of the RCTs measured or reported on EIBF; 15 out of the 51
(29 %) cluster randomised trials measured and reported on EIBF, of which, seven (47 %) reported
statistically a signi�cant positive impact; (Ara et al., 2018; Bhandari et al., 2003; M. S. I. Engebretsen et al.,
2014; Flax et al., 2014; Haider, Ashworth, Kabir, & Huttly, 2000; Kim et al., 2018; Menon, Nguyen, Saha,
Khaled, Kennedy, et al., 2016; Waiswa et al., 2015); and seven (47 %) did not report any signi�cant
effect (Lewycka et al., 2013; More et al., 2017; Nguyen et al., 2017; Nikièma et al., 2017; Penfold et al.,
2014; Saville et al., 2018; Tomlinson et al., 2014). One cluster randomised controlled trial was a multi-
country which found a signi�cant positive effect in two countries (Burkina Faso and Uganda) while no
signi�cant effect in one country (South Africa) (M. S. I. Engebretsen et al., 2014). Seven out of 16 (44%)
quasi-experimental studies measured and reported on EIBF and of those seven studies, six (86 %)
reported a statistically signi�cant positive impact (Dougherty et al., 2018; Guldan et al., 2000; Kim et al.,
2016; Kushwaha et al., 2014; Lamstein et al., 2018; Saggurti et al., 2018); and one did not �nd any
signi�cant effect (Singh et al., 2018). 

Overall, almost two third of the studies reported a signi�cant positive effect on EIBF. The studies were of
varying durations ranging from less than six months to more than two years. However, the length of
studies – whether short or long – seemed to have no association with the outcome effect. Some studies
that reported positive impact had employed interpersonal counselling during home visits and/or group
learning approaches at communities while others used varying combination of additional NSBCC
elements including use of media (IEC materials, mass media) and community mobilization. However,
some studies using the similar approach, and/or their combinations did not �nd any signi�cant effect
(Appendix Table A1). The forest plot for EIBF is shown in Figure 2 (A). The overall positive effects of
interventions on EIBF was 1.21 times higher among mothers in intervention group compared to control
mothers (OR = 1.21, 95% CI: 0.94 – 1.48). Most of the studies found very little positive effects on EIBF,
and some even had negative effects. However, the studies were moderate heterogeneous with respect to
intervention (I-squared, I2 = 66.7%; p = 0.001), preventing analysis of trends among similar studies. 

<Insert Figure 2(A) here>

Exclusive breastfeeding (EBF)

Of the 38 studies reporting on EBF, 33 (87 %) found a statistically signi�cant positive impact (Appendix
Table A1). All studies across all study designs: six out of 13 (46 %) RCTs measured or reported on EBF
and of these, �ve (83 %) found a signi�cant positive effect (Aidam, Perez-Escamilla, & Lartey, 2005;
Bortolini & Vitolo, 2012; Leite, Puccini, Atalah, Alves Da Cunha, & Machado, 2005; Unger et al., 2018;
Vitolo, Bortolini, Feldens, & Drachler Mde, 2005); and one RCT did not �nd any signi�cant effect (Tahir &
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Al-Sadat, 2013).  Twenty-two out of the 51 (43 %) cluster randomised trials measured and reported on
EBF and of these, 20 (91 %) reported a statistically signi�cant positive impact (Ara et al., 2018; Arifeen et
al., 2009; Bhandari et al., 2003; I. M. Engebretsen et al., 2014; Flax et al., 2014; Gabida et al., 2015;
Greenland et al., 2016; Haider et al., 2000; Kang, Suh, Debele, Juon, & Christian, 2017; Kim et al., 2018;
Ingrid M. Le Roux, Rotheram-Borus, Stein, & Tomlinson, 2014; Lewycka et al., 2013; Menon, Nguyen, Saha,
Khaled, Kennedy, et al., 2016; More et al., 2017; Nguyen et al., 2017; Nikièma et al., 2017; Tomlinson et al.,
2014; Tylleskar et al., 2011; Waiswa et al., 2015; White et al., 2016); and two (9 %) did not �nd any
signi�cant effect (Nair et al., 2017; Saville et al., 2018). Ten out of 16 (62 %) quasi-experimental studies
measured and reported on EBF and of these 10 studies, eight (80 %) reported a statistically signi�cant
positive impact (Aristiati Susiloretni et al., 2013; Guldan et al., 2000; Kim et al., 2016; Kimani-Murage et al.,
2016; Kushwaha et al., 2014; Lamstein et al., 2018; Saggurti et al., 2018; Younes et al., 2015); while two
(20 %) did not report any signi�cant effect (Brasington et al., 2016; Dougherty et al., 2018). 

Overall, almost all of the studies reported a signi�cant positive effect on EBF. Similar to EIBF, the length of
the studies that reported EBF also varied from less than six months to more than two years and the
duration seemed to have no association with outcome effect (Appendix Table A1). Some studies
reporting positive impact employed interpersonal counselling during home visits and/or group learning
approaches at communities while others used varying combination with additional NSBCC elements
including use of media (IEC materials, mass media, phone messaging) and community mobilization.
However, few studies using the same approach, and/or their combinations did not �nd signi�cant effect.
Nineteen studies measured and reported on both EIBF and EBF, �ve of which found impact on EBF but
not on EIBF (Lewycka et al., 2013; More et al., 2017; Nguyen et al., 2017; Nikièma et al., 2017; Tomlinson
et al., 2014) while 12 found impact on both (Ara et al., 2018; Bhandari et al., 2003; Flax et al., 2014;
Guldan et al., 2000; Haider et al., 2000; Kim et al., 2018; Kim et al., 2016; Kushwaha et al., 2014; Lamstein
et al., 2018; Menon, Nguyen, Saha, Khaled, Kennedy, et al., 2016; Saggurti et al., 2018; Waiswa et al.,
2015); one documented impact on EIBF but not on EBF (Dougherty et al., 2018) and one that had no
impact on both (Saville et al., 2018). It appears that between the two standard indicators of
breastfeeding, the NSBCC was likely to have more positive impact on EBF.

The overall effects of interventions on EBF is reported in forest plot (Figure 2(B)). The meta-analysis
found that NSBCC interventions on EBF led to signi�cant improvement among mothers in intervention
group (IG) compared with controls (OR = 1.73; 95% CI: 1.35-2.11, p<0.001). Heterogeneity was present in
this analysis (I2 = 90.1%, p<0.001), however, CI of some of the studies overlap to some degree.

<Insert Figure 2(B) here>

Minimum dietary diversity (MDD)

Of the 29 studies reporting on MDD, 23 (79 %) found a statistically signi�cant positive impact (Appendix
Table A1). All studies across all study designs: one of the RCTs measured and reported a signi�cant
positive effect on MDD (Negash et al., 2014); 21 out of the 51 (41 %) cluster randomised trials measured
and reported on MDD and of these, 16 (76 %) reported a statistically signi�cant positive impact (Aboud &
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Akhter, 2011; Aboud, Singla, Nahil, & Borisova, 2013; Gelli et al., 2018; Jannat et al., 2018; Kang et al.,
2017; Kim et al., 2018; Kuchenbecker, Reinbott, Mtimuni, Krawinkel, & Jordan, 2017; Menon, Nguyen,
Saha, Khaled, Sanghvi, et al., 2016; More et al., 2017; Nair et al., 2017; Nikièma et al., 2017; Rawat et al.,
2017; Shi, Zhang, Wang, Caul�eld, & Guyer, 2010; Waswa, Jordan, Herrmann, Krawinkel, & Keding, 2015;
White et al., 2016; Zhang, Shi, Chen, Wang, & Wang, 2013); and �ve (24 %) did not report any signi�cant
effect (Byrd et al., 2018; Campbell et al., 2016; Olney, Pedehombga, Ruel, & Dillon, 2015; Rockers et al.,
2018; Saville et al., 2018). Seven out of the 16 (44 %) quasi-experimental studies measured and reported
on MDD and of them, six (86 %) reported a statistically signi�cant positive impact (Kilaru, Gri�ths,
Ganapathy, & Ghosh, 2005; Kim et al., 2016; Lamstein et al., 2018; Mukuria, Martin, Egondi, Bingham, &
Thuita, 2016; Pachon et al., 2002; Singh et al., 2018).

Overall, more than two thirds of the studies reported a signi�cant positive effect on MDD.  Duration of the
interventions on MDD varied from less than six months to more than two years does not seem to be
strongly associated with positive or no effect. The NSBCC tools and/or approaches employed were
interpersonal counselling and/or group learning sessions or in combination with use of media (IEC
materials, cooking demonstration promoting locally available foods, mass media) and community
mobilisation. Few studies employing similar approaches however did not �nd any signi�cant impact. The
overall effects of interventions related to NSBCC found a positive effect on MDD (prevalence ratio, PR =
1.17; 95% CI: 0.61-1.73) (Figure 2(C)), however, this association was not statistically signi�cant.   

<Insert Figure 2(C) in here>

Minimum meal frequency (MMF)

Of the 21 studies reporting on MMF, 17 (81 %) reported a statistically signi�cant positive impact
(Appendix Table A1). All studies across all study designs: one RCT measured and reported a signi�cant
positive effect on MMF (Negash et al., 2014); sixteen out of the 51 (31 %) cluster randomised trials
measured and reported on MMF and of these 12 (75 %) reported a statistically signi�cant positive
impact (Arifeen et al., 2009; Bhandari et al., 2004; Jannat et al., 2018; Kuchenbecker et al., 2017; Menon,
Nguyen, Saha, Khaled, Sanghvi, et al., 2016; Nair et al., 2017; Nikièma et al., 2017; Roy et al., 2005; Roy et
al., 2007; Shi et al., 2010; Waswa et al., 2015; Zhang et al., 2013); and four did not report any signi�cant
impact (Byrd et al., 2018; Kim et al., 2018; More et al., 2017; Rawat et al., 2017). Four out of the 16 (25 %)
quasi-experimental studies measured and reported on MMF and all of them (100 %) reported a
statistically signi�cant positive impact (Kilaru et al., 2005; Kim et al., 2016; Lamstein et al., 2018; Mukuria
et al., 2016). 

Overall, more than two thirds of the studies reported a signi�cant positive effect on MMF too.  Similar to
MDD, the duration of intervention seemed to vary from less than six months to more than two years.
However, the length of studies – whether short or long – seemed to have no association with the
outcome effect. The NSBCC tools and/or approaches employed were interpersonal counselling and/or
group learning sessions or in combination with use of media (IEC materials, cooking demonstration
promoting locally available foods, mass media) and community mobilization activities. Few studies
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employing similar approaches however did not �nd any signi�cant impact on MMF. The overall effects of
interventions on MMF (prevalence ratio, PR = 2.62; 95% CI: 0.80-4.45) (Figure 2(D)), however, this
association was not statistically signi�cant.  

<Insert Figure 2(D) here>

Minimum dietary diversity (MDD) and Minimum meal frequency (MMF)

Fourteen out of the 80 (17 %) studies measured both MDD and MMF (Byrd et al., 2018; Jannat et al.,
2018; Kilaru et al., 2005; Kim et al., 2018; Kim et al., 2016; Kuchenbecker et al., 2017; Lamstein et al., 2018;
Menon, Nguyen, Saha, Khaled, Sanghvi, et al., 2016; Mukuria et al., 2016; Nair et al., 2017; Negash et al.,
2014; Nikièma et al., 2017; Waswa et al., 2015; Zhang et al., 2013). Out of these, 12 (86 %) found a
signi�cant positive impact on both MDD and MMF (Jannat et al., 2018; Kilaru et al., 2005; Kim et al.,
2016; Kuchenbecker et al., 2017; Lamstein et al., 2018; Menon, Nguyen, Saha, Khaled, Sanghvi, et al.,
2016; Mukuria et al., 2016; Nair et al., 2017; Negash et al., 2014; Nikièma et al., 2017; Waswa et al., 2015;
Zhang et al., 2013); while one study found a signi�cant positive impact only on MDD  (Kim et al., 2018);
there were none that had signi�cant positive impact only on MMF and one study did not have any
signi�cant impact on both. (Byrd et al., 2018).  It appears that the NSBCC is equally likely to have
signi�cant positive effects on both MDD and MMF.

Intervention characteristics, their impacts on child nutritional status and the associated NSBCC tools: Our
study focused on six standard indicators of child nutritional status among children less than two years of
age (stunting, wasting, underweight, LAZ/HAZ (referred as only HAZ from here onward), WLZ/WHZ
(referred only as WHZ from here onward) and WAZ (Appendix Table A2). Of the 80 included studies, 26
(32%) reported on HAZ, 23 (29%) reported on WHZ score, 27 (34 %) reported on WAZ, 20 (25 %) reported
on stunting, 14 (17 %) reported on wasting and 11 (14 %) reported on underweight. Results of the meta-
analysis (conducted for HAZ, WHZ and WAZ) and systematic review are presented below. A summary of
their impact by study designs and the associated NSBCC tools are presented in Appendix Table A2. The
speci�c changes and effect sizes for the measured indicators by each included study are given in
Appendix Table A2.  

Height for age z-scores (HAZ)

Of the 26 studies that reported on HAZ, nine (35 %) found a statistically signi�cant positive impact. All
studies across the study designs: two out of the 13 (15 %) RCTs measured or reported on HAZ and both
did not �nd any signi�cant positive impact (Santos et al., 2001; Seetha et al., 2018); 22 out of the 51 (43
%) cluster randomised trials measured and reported on HAZ and of these 22 studies, seven (32 %)
reported a statistically signi�cant positive impact (Gelli et al., 2018; Marquis et al., 2018; Penny, Creed-
Kanashiro, Robert, Narro, & et al., 2005; Roy et al., 2007; Ruel et al., 2008; Tomlinson et al., 2014; Vazir et
al., 2013); and 14 did not report any signi�cant effect (Aboud et al., 2013; Arifeen et al., 2009; Bhandari et
al., 2004; I. M. Engebretsen et al., 2014; Kuchenbecker et al., 2017; Menon, Nguyen, Saha, Khaled, Sanghvi,
et al., 2016; Muhoozi et al., 2018; Nair et al., 2017; Rockers et al., 2018; Saville et al., 2018; Singla,
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Kumbakumba, & Aboud, 2015; Waswa et al., 2015; Zaman, Ashraf, & Martines, 2008; Zhang et al., 2013);
and one reported a signi�cant negative effect (Fadnes et al., 2016). Two out of the 16 (12 %) quasi-
experimental studies measured and reported on HAZ and both (100%) reported a statistically signi�cant
positive impact (Guldan et al., 2000; Schroeder et al., 2002). 

Overall, more than one third of the studies reported a signi�cant positive impact on HAZ. There is no
evidence of signi�cant positive effect from RCTs, around a third of the cluster randomised trials reported
a signi�cant positive effect while the signi�cant positive effect from quasi-experimental studies was
based on two studies only. Most of the studies reporting a signi�cant positive effect were conducted for a
period of six months to one year while most of the longer duration studies did not report any signi�cant
effect and study duration of less than six month either did not report any impact or reported a negative
impact. The studies reporting a signi�cant positive effects on HAZ used interpersonal counselling and/or
group learning sessions or in combination with other tools such as use of media (IEC materials, cooking
demonstration promoting locally available foods, mass media) and community mobilization activities.
However, studies that did not �nd any impact also employed same or similar approaches. Hence, it is
di�cult to associate any particular NSBCC tool or approach with improvement in HAZ. 

The meta-analysis showed that the overall effectiveness of NSBCC on HAZ in terms of z-scores increased
signi�cantly among child in intervention group (Standardized Mean Differences, SMD = 0.19; 95% CI:
0.17-0.21; p<0.001) compared with control (Figure 3 (A)). A considerable heterogeneity was present in this
analysis (I2 = 99.5%). 

<Insert Figure 3(A) here>

Weight for height z-scores (WHZ)

Of the 23 studies that reported WHZ, six (26 %) found a statistically signi�cant positive impact (Appendix
Table A2). All studies across the study designs: two out of the 13 (15 %) RCTs measured or reported on
WHZ and among them, one reported a signi�cant positive impact (Seetha et al., 2018) while another did
not �nd any signi�cant impact (Santos et al., 2001). Nineteen out of the 51 (37 %) cluster randomised
trials measured and reported on WHZ and of these 19 studies, four (21 %) reported a statistically
signi�cant positive impact (Penny et al., 2005; Ruel et al., 2008; Zaman et al., 2008; Zhang et al., 2013).
One multi-country randomised controlled trial documented a positive impact in one country (South Africa)
but a statistically signi�cant negative impact in two countries (Burkina Faso and Uganda) (I. M.
Engebretsen et al., 2014). Fourteen out of 19 studies (74 %) did not report any signi�cant positive
impact (Arifeen et al., 2009; Gelli et al., 2018; Kuchenbecker et al., 2017; Ingrid M. Le Roux et al., 2014;
Marquis et al., 2018; Menon, Nguyen, Saha, Khaled, Sanghvi, et al., 2016; Muhoozi et al., 2018; Nair et al.,
2017; Nikièma et al., 2017; Roy et al., 2007; Saville et al., 2018; Tomlinson et al., 2014; Vazir et al., 2013;
Waswa et al., 2015). Two out of the 16 (12 %) quasi-experimental studies measured and reported on WHZ
and both (100%) did not report any signi�cant impact (Guldan et al., 2000; Schroeder et al., 2002).
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Overall, less than a third of studies reported a signi�cant positive effect on WHZ while the majority of the
included studies did not �nd any signi�cant positive impact, across the three study designs.  Duration of
the intervention does not seem to have much association with any signi�cant effects on WHZ also. The
studies reporting signi�cant positive effects on WHZ used interpersonal counselling and/or group
learning sessions or in combination with use of media (IEC materials, cooking demonstration promoting
locally available foods, mass media) and community mobilization activities. Most studies reporting
signi�cant positive effect included cooking demonstration promoting local foods. However, majority of
studies that did not �nd any impact had also employed same or similar approaches. Hence, it is di�cult
to strongly associate any particular NSBCC tool or approach with improvement in WHZ.

The meta-analysis showed that the overall effects of interventions on WHZ was slightly increased (SMD
= 0.02; 95% CI: 0.001 to 0.04; p<0.001) (Figure. 3(B)), whereas a considerable heterogeneity was noticed
among these studies (I2 = 94.7%). 

<Insert Figure. 3(B) here>

Height for age z-scores (HAZ) and Weight for height z-scores (WHZ)

Twenty-two out of 80 (27 %) studies measured both HAZ and WHZ (Appendix Table A2). Out of the 22
studies, two (9 %) found a signi�cant positive effect on both HAZ and WHZ (Penny et al., 2005; Ruel et al.,
2008); seven (32 %) found a positive impact only on HAZ (Gelli et al., 2018; Guldan et al., 2000; Marquis
et al., 2018; Roy et al., 2007; Schroeder et al., 2002; Tomlinson et al., 2014; Vazir et al., 2013); three (14 %)
had a positive impact WHZ only (Seetha et al., 2018; Zaman et al., 2008; Zhang et al., 2013); eight (36 %)
did not have positive impact on both (Arifeen et al., 2009; Kuchenbecker et al., 2017; Menon, Nguyen,
Saha, Khaled, Sanghvi, et al., 2016; Muhoozi et al., 2018; Nair et al., 2017; Santos et al., 2001; Saville et al.,
2018; Waswa et al., 2015); a multi-country study had a negative impact on WLZ in two countries (Burkina
Faso and Uganda) and positive impact on one country (South Africa), while no impact on LAZ in all three
countries (I. M. Engebretsen et al., 2014); and one study reported a signi�cant negative impact on HAZ
but a signi�cant positive impact on WHZ (Fadnes et al., 2016). 

Weight for age z-scores (WAZ)

Of the 27 studies that reported WAZ, 14 (52 %) found a statistically signi�cant positive impact (Appendix
Table A2). All studies across the study designs: �ve out of the 13 (38 %) RCTs measured or reported on
WAZ and among these, three (60 %) reported a signi�cant positive impact (Brown et al., 1992; I. M. le
Roux et al., 2011; Seetha et al., 2018); one reported no signi�cant impact (Santos et al., 2001) while one
reported a signi�cant negative impact (Jakobsen, Sodemann, Biai, Nielsen, & Aaby, 2008). Twenty out of
the 51 (39 %) cluster randomised trials measured and reported on WAZ and of them, nine (45 %) reported
a statistically signi�cant positive impact (Marquis et al., 2018; Penny et al., 2005; Roy et al., 2005; Roy et
al., 2007; Ruel et al., 2008; Waswa et al., 2015; Zaman et al., 2008; Zhang et al., 2013); and nine (45%) did
not report any signi�cant effect (Bhandari et al., 2004; Gelli et al., 2018; Kuchenbecker et al., 2017; Ingrid
M. Le Roux et al., 2014; Menon, Nguyen, Saha, Khaled, Sanghvi, et al., 2016; Muhoozi et al., 2018; Nair et
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al., 2017; Saville et al., 2018; Vazir et al., 2013); while one multi-country study documented no signi�cant
impact in two countries (Burkina Faso and South Africa) but a statistically signi�cant negative impact in
one country (Uganda) (I. M. Engebretsen et al., 2014); and one study reported a signi�cant negative
impact (Fadnes et al., 2016). Two out of the 16 (12 %) quasi-experimental studies measured and reported
on WAZ and both reported a statistically signi�cant positive impact (Guldan et al., 2000; Schroeder et al.,
2002). 

Consistent with the overall effects of intervention, a tendency toward a increase in WAZ (SMD = 0.04; 95%
CI: 0.02 to 0.06; p<0.001) (Figure 3(C)). Our analysis showed that a high heterogeneity (I2 > 75%) was also
observed for meta-analysis (97%) in terms of WAZ.

<Insert Figure 3(C) here>

Stunting 

Of the 20 studies that reported stunting, seven (35 %) found a statistically signi�cant positive impact
(Appendix Table A2). Among all included studies across the study designs: one (8 %) of the 13 RCTs had
measured and reported on stunting and it did not �nd any signi�cant impact (Bhandari et al., 2001); 17
out of 51 (33 %) of the cluster randomised trials had measured or reported on stunting and of those 17
studies, six  (35 %) reported a signi�cant positive impact (Gelli et al., 2018; Penny et al., 2005; Rockers et
al., 2018; Ruel et al., 2008; Saleem, Mahmud, Baig-Ansari, & Zaidi, 2014; Zhang et al., 2013); nine (53 %)
did not report any signi�cant effect (Aboud et al., 2013; Arifeen et al., 2009; Bhandari et al., 2003; I. M.
Engebretsen et al., 2014; Menon, Nguyen, Saha, Khaled, Sanghvi, et al., 2016; Nair et al., 2017; Nikièma et
al., 2017; Olney et al., 2015; Saville et al., 2018); and two (12 %) reported a signi�cant negative
effect (Fadnes et al., 2016; Waswa et al., 2015). Out of 16, two (12 %) of the quasi-experimental studies
reported on stunting and one ongoing study reported a positive effect as its midline �nding (Sherburne,
Math, Gri�ths, Sacci, & O’Donnell, 2018) while one did not �nd any signi�cant effect (Schroeder et al.,
2002).

Overall, around a third of the studies reported a signi�cant positive impact on stunting. There is no
evidence of a positive signi�cant effect from the RCTs, only around a third of the cluster randomised
trials have reported the positive evidence and the signi�cant positive effect from quasi-experimental
studies was based on one study only. Most of the studies reporting a signi�cant positive effect were
conducted for a period of six months to one year while most of the longer studies did not report any
signi�cant effect and study duration of less than six month either did not report any impact or reported a
signi�cant negative impact. The studies reporting a signi�cant positive effects on stunting had used
interpersonal counselling and/or group learning sessions or in combination with use of media (IEC
materials, cooking demonstration promoting locally available foods and mass media). However, studies
that did not �nd any impact had also employed same or similar approaches. Hence, it is di�cult to
associate any particular NSBCC tool or approach with improvement in stunting.

Wasting 



Page 15/37

Of the 14 studies that reported wasting, four (29 %) found a statistically signi�cant positive effect
(Appendix Table A2). Among all included studies across the study designs: only one of the 13 RCTs
measured and reported on wasting and it did not �nd any signi�cant impact (Bhandari et al., 2001).
Twelve out of the 51 (23 %) cluster randomised trials measured or reported on wasting and of those 12
studies, three (25 %) reported a signi�cant positive impact (Olney et al., 2015; Ruel et al., 2008; Saleem et
al., 2014); and eight (61 %) did not �nd any signi�cant impact (Arifeen et al., 2009; Bhandari et al., 2003;
Gelli et al., 2018; Menon, Nguyen, Saha, Khaled, Sanghvi, et al., 2016; Nair et al., 2017; Nikièma et al.,
2017; Saville et al., 2018; Waswa et al., 2015). One multi-country cluster randomised trial documented no
signi�cant effect in two countries (Burkina Faso and South Africa) while a statistically signi�cant
negative impact in one country (Uganda) (I. M. Engebretsen et al., 2014). One out of the 16 (6 %) quasi-
experimental studies measured and reported on wasting and it did not �nd any signi�cant
impact (Schroeder et al., 2002). 

Overall, less than one third of the studies found a signi�cant positive impact on wasting. There is no
evidence of signi�cant positive effect from the RCTs, around a third of the cluster randomised trials have
reported signi�cant positive effect and none from the quasi-experimental studies. Duration of intervention
varied between less than a year to more than two years which does not seem to have an association with
the effect on wasting. The studies reporting a signi�cant positive effect on wasting had used
interpersonal counselling and/or group learning sessions or in combination with media (IEC materials,
cooking demonstration promoting locally available foods) and community mobilisation. However, studies
that did not �nd any impact had also employed same or similar approaches. Hence, it is di�cult to
associate any particular NSBCC tool or approach with improvement in wasting.

Stunting and Wasting 

Fourteen out of 80 (19 %) studies measured both stunting and wasting (Appendix Table A2). Out of these,
two (11 %) found a signi�cant positive impact on both (Ruel et al., 2008; Saleem et al., 2014); and one
found a signi�cant positive impact only on stunting (Gelli et al., 2018); one had a signi�cant positive
impact only on wasting (Olney et al., 2015); one multi-country study had no impact on stunting in all three
countries and no impact on wasting in two countries (Burkina Faso and South Africa) while a signi�cant
negative impact on wasting in one country (Uganda) (I. M. Engebretsen et al., 2014); one study found a
signi�cant negative impact on stunting and no impact on wasting (Waswa et al., 2015); seven (50 %) of
the studies did not have any signi�cant effect on both (Arifeen et al., 2009; Bhandari et al., 2003; Bhandari
et al., 2001; Menon, Nguyen, Saha, Khaled, Sanghvi, et al., 2016; Nair et al., 2017; Nikièma et al., 2017;
Saville et al., 2018; Schroeder et al., 2002). Of the eight studies that measured and reported on both IYCF
practices and one or more indicators of growth, seven studies found signi�cant positive impacts all both
IYCF and growth (Guldan et al., 2000; Santos et al., 2001; Sherburne et al., 2018; Vazir et al., 2013; Waswa
et al., 2015; Zaman et al., 2008; Zhang et al., 2013); while one study found signi�cant positive impacts on
growth but not on the IYCF practices. (Olney et al., 2015).

Underweight 
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Of the 11 studies that reported underweight, three (27 %) reported a statistically signi�cant positive effect
(Appendix Table A2). Among all included studies across all study designs: none of the RCTs measured
and reported on underweight; 10 out of 51 (20 %) of the cluster randomised trials measured and reported
on underweight and of these 10 studies, three (30 %) reported a statistically signi�cant positive
impact (Nair et al., 2017; Ruel et al., 2008; Saleem et al., 2014); while six (60 %) did not report any
signi�cant effect (I. M. Engebretsen et al., 2014; Gelli et al., 2018; Menon, Nguyen, Saha, Khaled, Sanghvi,
et al., 2016; Olney et al., 2015; Saville et al., 2018; Waswa et al., 2015); and one study reported a
signi�cant negative impact (Fadnes et al., 2016). One out of the 16 (12 %) quasi-experimental studies
measured and reported on underweight and it did not report any statistically signi�cant positive
impact (Schroeder et al., 2002). 

Publication bias and meta-regression

The results of Egger’s test were presented (Table 1). Publication bias was only observed in studies
identi�ed to estimate the effectiveness of interventions on EBF (p = 0.012), MDD (p<0.001), and MMF
(p<0.001). However, the p values for the Egger’s test were 0.096 (for EIBF), 0.969 (for HAZ), 0.120 (for
WHZ), and 0.194 (for WAZ), respectively, denoting absent of publication bias (Table 1). To examine the
sources of heterogeneity, a strati�ed analysis was conducted for the core IYCF indicators and standard
indicators of child growth in terms of number of participants and duration on intervention (Table 2). This
study found that only EIBF was signi�cantly associated with increased duration of intervention (OR =
1.31, 95% CI: 1.22-1.41; p<0.001) and increased number of participants (OR = 1.12, 95% CI: 1.03-1.29;
p<0.001) (Table 2). 

<Insert Table 1 & Table 2 here>

Discussion
We documented evidence on the effectiveness of the NSBCC interventions on child growth. Our study
showed a signi�cant positive effect of NSBCC on the anthropometric outcomes (HAZ, WHZ and
WAZ). These are encouraging and important �ndings for low and middle income countries in view of
meeting the WHA and the SDG targets. We also found that slightly more studies had reported positive
impact on HAZ and stunting in comparison to WHZ and wasting respectively. This reinforces that in
addition to feeding, there are other acute factors such as childhood illnesses like diarrhea, unsafe water,
poor sanitation and hygiene that are contributing to poor growth (Li, Kim, Vollmer, & Subramanian,
2020) indicating that the NSBCC interventions need to incorporate multi-sectoral health and hygiene
interventions. Other authors conducting meta-analysis on education interventions and child growth have
reported varied �ndings. Panjwani and Heidkamp had found that interventions which provided nutrition
education or counselling had small but signi�cant impact on linear growth but not on ponderal growth (A.
 Panjwani & R. Heidkamp, 2017). On the other hand, Lassi et al. had reported similar results to ours that
complementary feeding education alone resulted in signi�cant impact on both height and length
growths (Z. S. Lassi, J. K. Das, G. Zahid, A. Imdad, & Z.A. Bhutta, 2013b). Few speci�c studies included in



Page 17/37

our review reporting signi�cant negative impacts on child growth need to be interpreted with caution in
light of their short duration of less than six months (M. S. I. Engebretsen et al., 2014; Fadnes et al., 2016;
Waswa et al., 2015) and of them, two had limited focus only on breastfeeding promotion (M. S. I.
Engebretsen et al., 2014; Fadnes et al., 2016).  

Our study results showed statistically signi�cant positive effects of the NSBCC on EBF practices. Positive
effects were also found on MDD and MMF but they were not statistically signi�cant. Our �ndings are
supported by the other existing literature which indicates that nutrition education or behavior change
interventions signi�cantly improve the IYCF practices (D. Arikpo et al., 2018; M. M. Graziose et al., 2018; S.
 Lamstein et al., 2014; T. Sanghvi et al., 2017; Shi & Zhang, 2011). Our meta-analysis showed that there
was overall no effect on EIBF. There could be  other factors beyond knowledge and behavior that hinder
EIBF, such as deep-rooted cultural issues or issues with health service providers, which are perhaps not
adequately addressed by the NSBCC approaches (Ahishakiye, Bouwman, Brouwer, Vaandrager, & Koelen,
2020; Rujumba et al., 2020). The non-signi�cant impact observed for MDD and MMF could also be due to
the NSBCC approaches being used to convey messages on the young children’s diet are not adequate and
easy for the target groups to understand in order to be impactful. Hence, this may point towards the need
to adjust some of the NSBCC approaches and to use the more effective models.  

We also aimed to understand the effectiveness of NSBCC tools or approaches. For EBF, interpersonal
counselling (individual and/or group) alone or in combination with the use of media (IEC materials, mass
media, phone messaging) and community mobilization activities were reported to be effective in most
studies. On the other hand, it was less clear for EIBF as some studies documented positive impacts using
interpersonal counselling (individual and/or group) with or without additional NSBCC elements while
others did not �nd any impact with similar approaches. For MDD and MMF, the effective NSBCC tools
ranged from interpersonal counselling (individual and/or group) only or in combination with other
approaches like use of media (such as IEC materials, cooking demonstration promoting locally available
foods, mass media) and community mobilization activities. For child growth, it did not emerge clearly
which NSBCC tools were more effective. Whilst a few studies employing tools like interpersonal
counselling (individual and/or group) with or without use of media (such as IEC materials, cooking
demonstration, mass media) and community mobilization activities were found to have a signi�cant
positive impact; but most studies using similar approaches did not �nd such impact. Given the complex
multi-sector, multi-dimensional and multi-impact pathways of nutrition, it is also di�cult to tease out the
impact of NSBCC alone on growth. Overall, interpersonal counselling is the most widely used and tested
approach followed by its combination with large, medium or small media while community mobilization
is the least integrated NSBCC approach. 

One of our objectives was also to understand what NSBCC approaches or their combinations work best
to improve IYCF and child nutrition. Through this study, we were unable to understand these associations
as the NSBCC tools and approaches employed were heterogeneous, with varying intervention dosage and
duration and dose frequency. Furthermore, the differences in �ndings between multi-country and multi-
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setting studies point that local factors might determine the outcomes, highlighting the importance of
tailoring the NSBCC approaches, tools and content to the speci�c contexts and places.

Recommendations
Future studies need to align with the globally standardized and harmonized indicators recommended by
the WHO on IYCF (WHO, 2008) and that of the WHA and the SDG targets on child growth (UNSCN, 2015;
WHO, 2014) while reporting their outcomes. This will allow comparison and to measure the difference in
outcomes. 

Our �ndings had more than half of the included studies (56 %) conducted in rural setting. However, it is
projected that almost 70 % of  the world’s population will live in urban areas by 2050 (UN DESA, 2018). In
view of the rapid urbanization and to embrace SDG principle of ‘leaving no one behind,’ future research
settings need to increasingly encompass urban and peri-urban areas. 

Future need for further robust research is also highlighted by other literatures (Dachi Arikpo et al., 2018;
A.W Girard & O. Olude, 2012; Matthew M. Graziose et al., 2018; Ellie Gresham, Julie E. Byles, Alessandra
Bisquera, & Alexis J. Hure, 2014; S. Lamstein et al., 2014; Lassi et al., 2013b; Shi & Zhang, 2010) ). In this
study, we recommend future studies to specify the exact types and combinations NSBCC interventions
(e.g. interpersonal and/or group counselling with paper-based IEC materials; or interpersonal and/or
group counselling with actual demonstrations; interpersonal and/or group counselling plus IEC materials
and real demonstrations with usage of digital media, etc.) as well as their exact intervention dosage and
duration, and dose frequency. 

Future studies should also be conducted to re�ect the varying contexts - different countries or geographic
locations, urban and rural, food secure and food insecure. There is the necessity as well as the scope for
innovations within all three categories of NSBCC approaches. Innovative methods need to be tested for
interpersonal counselling while existing innovative media and community mobilization activities should
be explored and studied for their effectiveness. Given the global galvanization of healthy diet movement
and its environmental considerations by the recent EAT-Lancet commission report (Willett et al., 2019), the
promotion of locally available foods through food and/or cooking demonstrations, in particular to
promote healthy diet and optimal dietary diversity, ought to be separately and robustly evaluated as a
potential and key NSBCC tools for widespread use. Speci�c tools or learning methodologies could also be
adopted from other disciplines like education (e.g. effective learning methodologies) and psychology (e.g.
emotional drivers of behavior change).

Strengths And Limitations
Our systematic review and meta-analysis has several strengths. It adopted a comprehensive search
strategy including systematic search of appropriate databases, combing through the relevant reference
lists and websites as well as reaching out to some of the concerned experts that resulted in a high
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number of papers identi�ed for �nal inclusion. We were able to have a large pool of data as we looked
through various data sources including grey literature, over a period a time. The review focused on
different study designs - RCT, cluster randomised and quasi-experimental designs that provided a scope
to distill the most rigorous evidence available. To our knowledge, this review is the �rst of its kind to look
at four of the standard IYCF indicators as recommended by the WHO, including both breastfeeding and
complementary feeding, as well as standard indicators of child growth. The review �ndings can be
generalized to rural and urban settings as well as all countries across the developing context. 

Some limitations of the review process need to be outlined. We only looked at four out of the eight core
indicators recommended by the WHO and our meta-analysis was not conducted for stunting, underweight
and wasting. The use of printed communication materials in the included studies may be underreported:
if the studies only mentioned ‘counselling,’ or ‘group learning’, we assumed that it was the only approach
used while printed materials usage was included only when they were clearly stated in the study.
Furthermore, we were not able to analyse the �ndings by dose and/or frequency of the interventions due
to the heterogeneous and combined nature of the NSBCC interventions and lack of information in some
studies. In addition, the potential publication biases cannot be ruled out.  

Conclusions
Improvement in IYCF practices and child nutritional status are imperative to attain the SDGs. Findings
from our study show that the NSBCC interventions improve EBF and child anthropometric outcomes. The
existing evidence thus indicate the importance of the NSBCC tools while planning all child nutrition
programmes. More speci�c and rigorous research is required to further test the impact on child nutritional
status with clearly speci�ed and detailed NSBCC interventions.  
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Tables
Table 1. Assessing publication bias
Parameters Number

of study
aEgger's test bBegg's test

Odds ratios
(OR)/

Coe-efficient
(β) (95% CI)

P-
values

Bias (OR or
β) (95% CI)

P-
values

Adj.
Kendall's 
score (P-

Q)c

Continuity 
corrected

test

EIBF 11

OR = 0.99
(0.89 ,
1.10) 

P =
0.885

OR = 1.81
(0.88 ,

3.72)
P =

0.096

13 (Z =
1.01 , P =

0.312)

Z = 0.93
(P =

0.350)

EBF 16
OR = 0.94

(0.81 , 1.09)
P =

0.363

OR = 4.94
(1.51 ,
16.18)

P =
0.012

-18 (Z =
-0.81 , P =

0.417)

Z = 0.77
(P =

0.444)

MDD 17

β = -0.83
(-0.87 ,

-0.79)
P <

0.001

β = 0.83
(0.80 ,

0.87)
P <

0.001

134 (Z =
5.52 , P <

0.001)

Z = 5.48
(P <

0.001)

MMF 13

β = -0.45
(-0.57 ,

-0.33)
P <

0.001

β = 0.51
(0.41 ,

0.61)
P <

0.001

78 (Z =
4.76 , P <

0.001)

Z = 4.70
(P <

0.001)

HAZ 14

β = -0.18
(-0.75 ,

0.38)
P =

0.494

β = -0.22
(-12.35 ,

11.91)
P =

0.969

-17 (Z =
-0.93 , P =

0.352)

Z = 0.88
(P =

0.381)

WHZ 16

β = 0.08
(-0.08 ,

0.23)
P =

0.323

β = -2.84
(-6.52 ,

0.84)
P =

0.120

32 (Z =
-1.44 , P =

0.150)

Z = 1.40
(P =

0.163)

WAZ 16

β = 0.06
(-0.15 ,

0.28)
P =

0.532

β = -3.01
(-7.73 ,

1.72)
P =

0.194

-6 (Z =
-0.27 , P =

0.787)

Z = 0.23
(P =

0.822)

 

Note: EIBF = Early initiation of breastfeeding, EBF = Exclusive breastfeeding, MDD =
Minimum dietary diversity, MMF = Minimum meal frequency, HAZ = Height for age z-
scores, WHZ = Weight for height z-scores, WAZ = Weight for age z-scores. aEgger’s test for
small-study effects was performed in terms of regress standard normal deviate of effect
estimate against its standard error, bBegg’s test was performed to detect publication bias
for small-study effects, cRank correlation between standardized effect estimate and its
standard error.
 
Table 2. Stratified analysis of the effectiveness of interventions on infant and young child
feeding (IYCF) practices and anthropometric outcomes 
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Parameters Meta-regression Monte Carlo permutation test for meta-
regression

Pooled estimate 
(odds ratios, OR or

coefficient, β) 
(95% CI) 

Probability
values 

(P-values) Unadjusted
 P-values

Adjusted
P-values

EIBF (n = 11 studies)      
        Number of study
participants OR = 1.31 (1.22 , 1.41) <0.001 0.025 0.109
        Intervention duration OR = 1.12 (1.03 , 1.29) <0.001 0.067 0.074
        Permutations  - - 1000
EBF (n = 16 studies)     
        Number of study
participants OR = 0.99 (0.99 , 1.00) 0.904 0.776 0.878
        Intervention duration OR = 1.02 (0.86 , 1.19) 0.640 0.608 0.752
        Permutations  - - 1000
MDD (n = 16 studies)     
        Number of study
participants β = 0.002 (-0.001 , 0.002) 0.960 0.697 0.913
        Intervention duration β = 0.001 (-0.046 , 0.048) 0.981 0.865 0.982
        Permutations  - - 1000
MMF (n = 12 studies)     
          Number of study
participants

β = 0.003 (-0.051 , 0.053) 0.958 0.626 0.847

          Intervention duration
 β = -0.005 (-0.001 ,

0.001)
0.984 0.682 0.905

          Permutations  - - 1000
HAZ (n = 14 studies)     
          Number of study
participants

 β = -0.018 (-0.075 ,
0.038) 0.493 0.574 0.745

          Intervention duration β = 0.001 (-0.001 , 0.002) 0.638 0.607 0.853
          Permutations  - - 1000
WHZ (n = 16 studies)     
          Number of study
participants β = -0.069 (-0.009 , 0.023) 0.372 0.447 0.520
          Intervention duration β = -0.002 (-0.008 , 0.006) 0.576 0.408 0.766
          Permutations  - - 1000
WAZ (n = 16 studies)     
          Number of study
participants β = 0.001 (-0.001 , 0.004) 0.223 0.302 0.311
          Intervention duration    β = -0.01 (-0.03 , 0.01) 0.395 0.231 0.514
        Permutations  - - 1000

Note: EIBF = Early initiation of breastfeeding, EBF = Exclusive breastfeeding, MDD = Minimum dietary diversity, MMF = Minimum
meal frequency, HAZ = Height for age z-scores, WHZ = Weight for height z-scores, WAZ = Weight for age z-scores
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Figure 1

PRISMA Flow Chart
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Figure 2
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Figure 3
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