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Abstract

Background: Annually, undernutrition contributes globally to 45% (3.1 million) of preventable deaths in children
under 5. Effect following undernutrition i.e. physical growth & cognitive development etc. can be prevented during
the first 1000 days also called window of opportunity. There is substantial evidence of positive nutrition outcomes
resulting from integrating nutrition-specific interventions into nutrition specific program. However, there is paucity
of knowledge on establishing and sustaining effective integration of nutrition intervention in fragile context. The
objective of this review is to map and review the integration of nutrition-specific intervention to nutrition sensitive
program and its impacts on nutrition outcomes.

Methods: In the study, we systematically searched the literature on integrated nutrition intervention into multi-
sectoral programme in PUBMED, Google’s Scholar, the Cochrane Library, World Health Organisation (WHO), United
Nations Children’s Fund (UNICEF), World Bank and trial registers from their inception until Oct 30, 2020 for up-to-
date published and grey resources. We screened records, extracted data, and assessed risk of bias in duplicates. This
study is registered with PROSPERO (CRD42020209730).

Result: Forty-four studies were included in this review, outlining the integration of nutrition-specific interventions
among children 0-59 months with various existing programme. Most common integration platform in the study
included integrated community case management and Integrated Management of Childhood lliness, Child Health
Days, immunization, early child development, and cash transfers. Limited quantitative data were suggestive of some
positive impact on nutrition and non-nutrition outcomes with a number of model of integration which varies
according to the context and demands of the particular setting in which integration occurs.

Conclusion: Overall, existing evidence for nutrition sensitive and specific interventions is not robust and remains
limited. It's worthwhile to note, for future studies/interventions should be based on the context key criteria like
relevance, political support, effectiveness, feasibility, expected contribution to health system strengthening, local
capacities, ease of integration and targeting for sustainability, cost effectiveness and financial availability.
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Background

Underweight, stunting and wasting are among inter-
nationally recognized key indicators that are used to
measure nutritional imbalance resulting in undernutri-
tion. Undernutrition is a major cause of disease and
death in impoverished communities i.e. fragile settings
where sub-optimal growth is responsible for an esti-
mated 2.2 million deaths annually in children under five
years of age [1]. In 2018, stunting and wasting affected
149 million and 49 million children, respectively, in-
creasing their susceptibility to mortality from infectious
disease [2]. Stunting during childhood can have irrevers-
ible, long-term effects, such as decreased adult product-
ivity, depressed cognitive function, and increased risk for
obesity and low-birth-weight offspring [3].

Under-nutrition has often been viewed as a problem
of limited food availability and solutions for addressing
under-nutrition with main focus to increase food pro-
duction. However, such a vertical approach ignores a
wide range of contributing factors which nutrition inter-
ventions need to address in order to achieve tangible re-
sults. According to the World Health Organization
(WHO), integrated health services, also called the
‘horizontal’ approach, represent “the process of bring-
ing together common functions within and between
organizations to solve common problems, developing
a commitment to shared vision and goals and using
common technologies and resources to achieve these
goals” [4]. For example, access to safe drinking-water,
sanitation and hygiene (WASH) services is a funda-
mental element of healthy communities and has an
important positive impact on nutrition [4]. To have a
meaningful WASH & Nutrition integration requires a
good understanding of complex causes and determi-
nants of undernutrition.

For the purposes of this document, integration of
multi-sectoral approach i.e. food security and liveli-
hood, education, WASH etc. into nutrition intervention
is defined broadly as including one or more nutrition
specific interventions within a nutrition sensitive inter-
vention or programmatic effort. In this context:
nutrition-sensitive interventions are interventions ad-
dressing the underlying determinants of fetal and child
nutrition and development. The programmes serve as
delivery platforms for nutritions pecific interventions,
potentially increasing their scale, coverage and effect-
iveness. For example; food security, adequate care
through giving resources at the individual, household
and community levels,. Nutrition-specific interventions
are interventions addressing the immediate determi-
nants of fetal and child nutrition and development: ad-
equate food and nutrient intake, feeding, care giving
and parenting practices, access to clean sanitation en-
vironment etc. [5, 6].
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Long term and sustainable impact on under-nutrition
calls for adopting an integrated multi-sectoral approach.
Multi-sectoral program and nutrition integration pro-
motes multi-level response strategies, for example it
links curative, preventive and longer term structural ac-
tions and acting jointly on existing immediate and
underlying causes of under-nutrition as elaborated in the
nutrition framework in Fig. 1 below. Some of the nutri-
tion outcome include outcomes related to stunting,
wasting, anemia, breastfeeding and low birthweight [7].

Globally, policy makers and implementers need to put
in rigorous effort to explore innovative means to reduce
the existing high burden of malnutrition [5]. One of the
strategies is to strengthen integration of nutrition inter-
ventions into existing programmes. Currently there have
been significant interest with minimal evidence in
integration of nutrition sensitive interventions like agri-
culture, social safety nets, early child development, class-
room education and WASH [6, 8]. Our study proposes
to map and synthesis evidence on existing integration
platforms with a nutrition lens with an intention to en-
hance specific nutrition outcomes.

Broad objective
To synthesize evidence on integration of nutrition-
specific and -sensitive interventions in the global context
and its applicability in fragile context.

Specific objectives

a) Map the existing sector and multi-sectoral nutrition
integration platforms.

b) Synthesize evidence on best practices for sector and
multi-sectoral nutrition integration platforms/pro-
grams (both nutrition-specific and sensitive
interventions).

c) Review evidence on impact of integrated programs
on specific nutrition outcomes (such as maternal
and child nutrition).

d) Identify internal and external drivers of program
integrations in different contexts.

e) Identify bottle necks to successful sector and multi-
sectoral nutrition intervention integration.

f) Document opportunities and suggestions to
effective program integration of nutrition
interventions for fragile context.

Methods
This study followed the Preferred Reporting Items for
Systematic Review and Meta-Analysis Protocols (PRIS
MA-P) 2015 checklist as indicated in supplementary
Table 1 (S1).

S1 Table. PRISMA guideline. S1 Table shows the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses.
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Inclusion criteria

Types of studies

We included quantitative & qualitative studies describ-
ing efforts & approaches to an intervention (integration
of services) of a nature including randomized controlled
trials (RCTs) and controlled clinical trials (CCTs), or
quasi-experimental, controlled before and after studies
(CBAs), case studies, policy reports and guidelines.

Types of participants

We considered studies/ programme that reported on in-
tegration of nutrition sensitive and specific interventions
directed at populations with an intention to improve nu-
trition outcome. The unit of analysis for this review are
the programme rather than the individual receiving the
intervention. A programme integration is be defined as
program that incorporate nutrition specific and sensitive
interventions with specific nutrition goals and actions
and explicit indicators.

Study setting

Global settings with applicability to fragile context. The
Classification of Fragile and Conflict-Affected Situations
as defined by World bank includes:

e Countries with high levels of institutional and social
fragility, identified based on publicly available
indicators that measure the quality of policy and
institutions and manifestations of fragility.

o Countries affected by violent conflict, identified
based on a threshold number of conflict-related
deaths relative to the population [9].

Interventions

Integrated management approach, with a focus on holis-
tic and comprehensive nutrition-specific and -sensitive
interventions compared to a control. Nutrition specific
and sensitive services of particular interest include but
not limited to;

a) Nutrition-specific interventions and

programmes

e Promotion of exclusive breastfeeding in the first
6 months

e Promotion of appropriate, adequate and safe
complementary feeding for children aged 6-
23 months

e Vitamin A supplementation for children aged
6—59 months

e Zinc supplementation for diarrhea management
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e Deworming for children from 12 to 59 months

e Iron-folic acid supplementation for pregnant
women

e Food fortification of staple foods

e Salt iodization

e Multiple Micronutrient Supplementation
(MNPs) for under5s

e Prevention and treatment of moderate acute
under-nutrition

e Prevention and treatment of severe acute
malnutrition

e Dietary diversity among pregnant and lactating
mothers

e Adolescent health and preconception nutrition

Nutrition-specific interventions aim to address the
more immediate causes of undernutrition, such as inad-
equate dietary intake and poor health.

b) Nutrition-sensitive interventions

e Agriculture and food security

e Social protection (social safety nets programs
such as CVAs, Food Donations/Aids, NHIF, CT)

e Early childhood development and education
(ECDE) (This will include child stimulation play
and responsiveness, Nutrition)

e Maternal mental health

e Women’s empowerment

e Child protection

e Water and sanitation (WASH)

e Health and family planning services

e Schooling

Nutrition-sensitive interventions address the under-
lying and basic causes of undernutrition (e.g. poverty,
food insecurity, education, women’s empowerment, and
social status) through indirect but plausible pathways.
Nutrition-sensitive interventions can also serve as deliv-
ery platforms for nutrition-specific interventions [6, 10].

Comparison group
Program or group with non-integrated nutrition services.
Types of integration outcome

1. Integrated programme characteristics to include:

e The programme start year, location(s) & duration;

e Level of programme integration at which
implemented Le. primary care, secondary care,
tertiary care, and quaternary care (teaching and
referral hospitals), public / private sector;
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e Whether the integration covers specific groups e.g.
adults’ vs children, pregnant and lactating women,
under-fives, adolescents etc...

e Types of services /intervention integrated.

e What were the components of the integration
process? i.e. was it joint programme where clients
were seen for example on the same day, or was it
just referral pathways between the services.

2. Programme integration: We will assess how the
approach to integration was developed and
designed i.e.

e How the integration of nutrition sensitive and
specific interventions was executed;

e Challenges and barriers linked to the programme
integration;

e Facilitators of programme integration.

3. Programme results

e -What is the impact of integration broadly
categorized as;

a) Impact on target group nutrition outcome

b) Impact on other key client-centred outcomes E.g.
Number of client visits required, client satisfaction

¢) Impact on nutrition and health of households

Type of nutrition outcomes
Stunting, wasting, anemia,
birthweight

breastfeeding and low

Exclusion criteria
We excluded studies evaluating the impact of stand-
alone programmes on nutrition outcomes.

Search methods for identification of studies
We developed a comprehensive search strategy from
their inception until Oct 30, 2020 using the framework
described in Supplementary Table 2 (S2), for websites,
peer-reviewed studies and grey literature with no time
and language limits. The following databases was in-
cluded at a minimum: PUBMED, Google’s Scholar data-
base and the Cochrane Library. We searched the
websites of the World Health Organisation (WHO),
United Nations Children’s Fund (UNICEF), World Bank
and trial registers such as the International Clinical Tri-
als Registry Platform (ICTRP) for trials. Furthermore, we
screened the reference lists of all the included studies
and related systematic reviews for other potentially eli-
gible primary studies.

S2 Table. Search term in PubMed. S2 Table shows the
detailed search term used in PubMed in the study.
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Data collection and analysis

Two authors independently screened through titles and
abstracts of the retrieved records to identify potentially
eligible studies. The full texts of the potentially eligible
studies was assessed using the pre-specified eligibility
criteria. The two authors compared lists of included
studies and resolved discrepancies by discussion and
consensus. Disagreements was resolved through discus-
sion and a third author was contacted when the authors
failed to reach consensus.

Data extraction and management

A data collection form was designed and used independ-
ently by two review authors to extract data from the in-
cluded studies. The following information was extracted
from each included study; study setting (region/site and
country), type of study, study participants, types and de-
scription of the intervention and study outcomes, as de-
scribed above.

Risk of bias (quality) assessment

The Cochrane Collaboration’s risk of bias tool was used
for cluster and individual randomized controlled trials
[11] and for non-randomized studies, the risk of bias in
non-randomized studies of interventions (ROBINS-I)
tool was used [12]. On the other hand, the quantitative
observational risk of bias for cohort and cross-sectional
studies and qualitative risk of bias for qualitative studies
was assessed using CASP tool as relevant [13].

Subgroup analysis

The following considerations was taken during sub-
group analysis of review data: study design, level /
sector of the programme at which integration per-
formed, types of services integrated i.e. nutrition spe-
cific and sensitive service delivery, the intervention
approaches/strategies used.

Assessment of heterogeneity

For quantitative studies of similar interventions report-
ing similar outcomes, statistical heterogeneity was exam-
ined using the chi-squared test for homogeneity (with
significance defined at 10% alpha level). Statistical het-
erogeneity was quantified using the I’statistic. For quali-
tative studies or qualitative outcomes, heterogeneity was
discussed in the text only.

Data synthesis

We described data using standard summary statistics
and perform meta-analysis when more than 3 studies for
each outcome meet the criteria for the systematic
review. Where the outcomes of interest were either
dichotomous or continuous; we calculated risk ratios
and their corresponding 95% confidence intervals and

Page 5 of 17

p-values for dichotomous outcomes, and mean differ-
ences and standard deviations for continuous out-
comes. Where outcomes are measured using different
scales, we calculated standardised mean differences
(SMD). A random effects model was used with the
assumption that the true effect size varied between
studies. For the outcome measure that were qualita-
tive in format i.e. patient satisfaction that cannot be
quantified, we discussed it narratively.

Quality assessments

Due to the nature of the study where we assessed the
level of integration at the programme level we were not
able to assess the overall quality of evidence hence, we
did not assess the quality of evidence in this review.

Results

Results of the search

We identified 13,138 records from the electronic data-
bases and grey sources. After excluding 476 duplicates,
we screened 12,662 records, and found that 12,602 re-
cords were not relevant to our review question. We
reviewed the remaining 60 potentially eligible full-text
articles for inclusion and excluded 16 of them with rea-
sons listed in Fig. 2. Forty-four studies met the inclusion
criteria and were described in Table 1 below. The search
process and selection of studies is presented in the
Prisma flow diagram Fig. 2 below.

Study description and geographical location

We included 44 papers that met the inclusion criteria.
Studies ranged from individual randomized control trials,
Cluster RCT, cohort, cross-sectional studies, to qualitative
studies. The studies were representative from wide range
of countries in four continents i.e. Asia (India, Bangladesh,
Philippines, Vietnam, Pakistan); Africa (Congo, Sierra
Leone, Ethiopia, Zambia, Madagascar, Malawi, Ghana,
Niger, South Africa, Uganda, Tanzania, Kenya); North
America  (Dominican  Republic); South  America
(Guatamala). Most of the quantitative studies reported the
duration of the intervention to range from 14 weeks to 10
years. The median time of intervention was 1 year.

Nutrition integration platform

We reviewed and mapped 44 included studies according
to the primary programmes into which nutrition-specific
interventions were integrated. These primary pro-
grammes, or “integration platforms,” included integrat-
ing nutrition into following existing program:

a) Integrated Management of Childhood Illness and
integrated community case management (IMCI/
iCCM),
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Fig. 2 Prisma flow diagram. shows the process of selecting relevant studies from 13,138 records. After removing 476 duplicates, 12,662 records
were screened; 12,602 of the records were excluded based on the title and abstract. Full texts of 60 potential eligible articles were retrieved and
reviewed for inclusion. Of the 60 records, 44 studies met our inclusion criteria and 16 studies were excluded

b) Integrating management of severe and moderate
acute malnutrition (SAM/MAM) into health
services,

¢) Integrating nutrition into Child Health Days (CHD)
and integrating nutrition into immunization,

d) Integrating nutrition into social programmes,
including Early Childhood Development (ECD) and
cash transfers.

e) Other programmes;” i.e. programmes that
integrated nutrition-specific interventions, including
promotion of breastfeeding and appropriate com-
plementary feeding, feeding practices, growth moni-
toring, supplementary nutrition, vitamin A
supplementation, home fortification, screening and

management for malnutrition into existing commu-
nity health facilities.

Risk of bias

Of the 10 randomized control study, all the studies were
having moderate risk of bias due to inadequate sequence
generation and allocation concealment, as well as the
lack of blinding of the participants and personnel and
blinding of the outcome assessor. Blinding could not be
achieved due to the nature of the intervention. Amongst
6 non-randomized control studies, the risk of bias was
moderate as most of the domains on the risk of bias as-
sessment were elaborated to be with minimal flaws. For
the quantitative 25 observational studies most of the
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Table 1 Characteristics of included studies

Study ID Country Study Duration of Integration program Nutrition Interventions Included
design intervention

Arifeen et al. 2009  Bangladesh Cluster RCT 2 vyears Nutrition into IMCI/ Counselling of mothers on breastfeeding

[14] iCCM and appropriate complementary feeding,

local feeding practices, growth monitoring,

?(r)rgjt[r%?g et al. Tanzania Crots_s— | Not stated supplementary nutrition, vitamin A
stecdlona supplementation, and screening, management
study and referral for malnutrition.

Bhandari et al. India Cluster RCT ~ 3years and 4

2012 [16] months

Bryce et al. 2005 Tanzania Non-RCT 1 year

[17]

El Arifeen et al. Bangladesh Cluster RCT 2 vyears

2004 [18]

Friedman & Multi-countries Mixed Not stated

Wolfheim 2014 [19] studies

Masanja et al. 2005 Tanzania Cross- Not stated

[20] sectional
study

Mazumder et al. India Cluster RCT  3years and 4

2014 [21] months

Miller et al. 2014 Ethiopia Cross- 1 year

[22] sectional
study

Rasanathan et al. Sub-Saharan Cross- Not stated

2014 [23] countries sectional
study

Schellenberg et al.  Tanzania Cross- Not stated

2004 [24] sectional
study

Taneja et al. 2015 India Cluster RCT ~ 1year

[25]

Aguayo et al. 2013 India Cross- 1 year SAM/MAM into Health  Community and facility-based management

[26] sectional Services of SAM and MAM.
study

Amadi et al. 2016 Zambia Cohort study 3 vyears

[27]

Brits et al. 2017 [28] South Africa Cohort study 1 year

Deconinck et al. Niger Qualitative Not stated

2016 [29] study

Kouam et al. 2014 Bangladesh Qualitative Not stated

[30] study

Puett et al. 2015 Bangladesh Qualitative Not stated

[31] study

Puett et al. 2013 Bangladesh Mixed study  Not stated

[32]

Sadler et al. 2011 Bangladesh Cross- Not stated

[33] sectional
study

Tadesse et al. 2017  Ethiopia Cohort study 14 weeks

[34]

Doherty et al. 2010  Ethiopia, Madagascar, Cross- 6 months Nutrition into Child Vitamin A supplementation and nutrition

[35] Tanzania, Uganda, sectional Health Days screening.

Zambia, Zimbabwe  study
Palmer et al. 2013 Multi-countries Cross- Not stated
[36] sectional

study
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Study ID Country Study Duration of Integration program Nutrition Interventions Included
design intervention
Anand et al. 2012 28 sub-Saharan Cross- Not stated Nutrition into Vitamin A supplementation, early and exclusive
[37] African countries sectional Immunization breastfeeding, infant and young child feeding
study practices and growth monitoring.
Baqui et al. 2008 India Quasi- 3years
[38] experimental
Ching et al. 2000 Philippines and Cross- Not stated
[39] Vietnam sectional
study
Hodges et al. 2015 Sierra Leone Quasi- 6 months
[40] experimental
Klemm et al. 1996  Philippines Cross- 6 months
[41] sectional
study
Ropero-Alvarez Multi-countries Cross- Not stated
et al. 2012 [42] sectional
study
Fernandez-Rao India RCT 1 year Nutrition into ECD Home/preschool fortification with multiple
et al. 2014 [43] micronutrient powder, responsive stimulation,
) . early nutrition interventions, monitoring of
Gowani et al. 2014 Pakistan RCT 2years and 7 child nutrition and growth promotion.
[44] months
Yousafzai et al. India RCT 1 year
2014 [45]
Grellety et al. 2017 Congo RCT 6 months Nutrition into Cash Treatment of SAM according to the national
[46] Transfer Programs protocol and counselling with or without a
cash supplement of US$40 monthly for 6
months.
Berti et al. 2010 Ethiopia, Ghana, Cross- 10 years Nutrition into Other Infant and young child feeding practices and
[47] Malawi & Tanzania sectional Programs micronutrient supplementation.
survey
Fagerli et al. 2017 Kenya Cross- 1year
[48] sectional
study
Grossmann et al. Guatamala Before and 3 months
2015 [49] after study
Guyon et al. 2009 Madagascar Before and 5years
[50] after study
Nguyen et al. 2017  Bangladesh Cluster-RCT 2 years
[51]
Parikh et al. 2010 Dominican Republic ~ Cross- 1 year
[52] sectional
study
Saiyed & Seshadri  India Cross- Not stated
2000 [53] sectional
study
Singh et al. 2017 India Quasi 18 months
[54] experimental
Sivanesan et al. India Cross- Not stated
2016 [55] sectional
study
Tandon, 1989 [56]  India Cross- Not stated
sectional
study
Head Jeniffer 1999  Ethiopia Cross- Not stated
[57] sectional
study

Table 1 shows a summary of the included studies for integrated programs and nutrition intervention involved for each study i.e. study settings
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studies risk of bias was ranging from moderate to low as
most of the domains on the risk of bias assessment were
elaborated to be with some flaws. Additionally, 3 studies
were qualitative studies with low risk of bias due to flaws
on the domain of risk of bias as shown in supplementary

Table 3.

Impact of integration models or approaches on nutrition

integration following nutrition interventions
Integrated nutrition intervention and IMCI/iCCM
programmes

a) Integrated nutrition intervention and IMCI/

iCCM programmes on complementary feeding:

Three studies [14, 21, 24] pooled analysis of

nutrition-specific intervention suggests that the

effect of integrated program enhanced the
complimentary feeding practices by 5% com-

pared to the non-integrated program (RR 1.05,
95% CI 0.86 to 1.29; I* 0%; 5314 participants). A
subgroup analysis showed low heterogeneity in
the effect of integration on complimentary feed-
ing practices among the group Fig. 3.
Complimentary feeding practices targeted chil-
dren aged 6-9 months receiving breast milk and
complementary feeding. The nutrition specific
intervention included counselling of mothers on
breastfeeding and appropriate complementary
feeding, local feeding practices, growth monitor-
ing, supplementary nutrition, vitamin A supple-
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b) Integrated nutrition intervention and IMCI/iCCM

c)

programmes on exclusive breastfeeding: Three
studies [14, 21, 24] pooled analysis of nutrition-
specific intervention suggests that the effect of inte-
grated program enhanced the exclusive breastfeed-
ing practices among children younger than 6
months by 27% compared to the non-integrated
program and the effect showed a statistically signifi-
cant difference among the integrated group (RR
1.27, 95% CI 0.70 to 2.30; I* 65.5%; 12,680 partici-
pants) Fig. 4. A subgroup analysis showed high het-
erogeneity hence the results should be interpreted
with caution. The nutrition specific intervention in-
cluded counselling of mothers on breastfeeding,
local feeding practices, growth monitoring, supple-
mentary nutrition, vitamin A supplementation, and
screening, management and referral for
malnutrition.

Integrated nutrition intervention and IMCI/iCCM
programmes on stunting: Two studies [21, 24]
pooled analysis of nutrition-specific intervention
suggests that integrated program had minimal
protective effect in stunting among children aged
24-59 months compared to the non-integrated pro-
gram (RR 1.04, 95% CI 0.97 to 1.11; 1% 0%; 5780
participants) Fig. 5. A subgroup analysis showed
low heterogeneity on the effect in stunting. The nu-
trition specific intervention included counselling of
mothers on breastfeeding and appropriate comple-

mentation, and screening, management and

referral for malnutrition.

mentary feeding, local feeding practices, growth
monitoring, supplementary nutrition, vitamin A

Integrated program
Study or Subgroup Events

Control

Total Events Total Weight

Risk Ratio
M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

3.2.1 Experimental studies

Arifeen 2009 89 706
Mazumder 2014 243 1461
Subtotal (95% CI) 2167
Total events 332

101 709 36.5%
202 1412 57.4%
2121 94.0%

303

Heterogeneity: Tau®=0.02; Chi*= 2.87, df=1 (P =0.09); F=65%

Test for overall effect: Z=0.25 (P = 0.80)

3.2.2 Observational study

Schellenberg 2004 13 191
Subtotal (95% CI) 191
Total events 13

Heterogeneity: Mot applicable
Test for averall effect: Z=0.46 (P = 0.65)

Total (95% CI) 2358
Total events 345

10 177 6.0%
177 6.0%

10

2298 100.0%

313

Heterogeneity: Tau*=0.01; Chi*= 295 df=2 (P=0.23), F=32%

Test for overall effect: Z=0.51 (P = 0.61)

0.88[0.68,1.15]
1.16[0.98, 1.38]
1.03 [0.79, 1.35]
1.20[0.54, 2.68] —_1—
1.20 [0.54, 2.68] e
1.05 [0.86, 1.29]
0.002 01 10 500

Favours control Favours Integration

Testfor subgroup differences: Chi*=013,df=1(P=072), F=0%

Fig. 3 Integrated program on complementary feeding nutrition intervention. Shows the effect of integrated program on complimentary feeding
practices compared to the non-integrated program among children aged 6-9 months
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Integrated program Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
3.3.1 Experimental studies
Arifeen 2009 1023 1356 1149 1759 36.8% 1.15[1.10,1.21]
Mazumder 2014 768 3073 353 3048 36.3% 216[1.92, 2432 u
Subtotal (95% CI) 4429 4807 73.1% 1.58 [0.78, 3.18]
Total events 1791 1502

Heterogeneity: Tau®= 0.26; Chi®=128.11, df=1 (P = 0.00001); F= 99%
Test for overall effect: Z=1.27 (P=0.21)

3.3.2 Observational study

Schellenberg 2004 15 66 17 53 26.9% 0.71[0.39,1.28] —
Subtotal (95% CI) 66 53 26.9% 0.71[0.39, 1.28] R
Total events 15 17

Heterogeneity: Mot applicahle
Test for overall effect Z=1.14 (P=0.25)

Total (95% CI) 4495 4860 100.0% 1.27 [0.70, 2.30] £
Total events 1806 1519

Heterogeneity: Tau®=0.25; Chi*=129.82, df= 2 (P < 0.00001); F=98%
Testfor averall effect. Z=079(P=0.43)

Testfor subaroup differences: Chi®=2.90, df=1 (P=0.09), F=655%

Fig. 4 Integrated program on exclusive breastfeeding nutrition intervention. Shows the effect of integrated program on exclusive breastfeeding
practices among children younger than 6 months compared to the non-integrated program

1 1 ]
0.01 01 10 100
Favours control Favours Integration

supplementation, and screening, management and high heterogeneity hence the results should be

referral for malnutrition. interpreted with caution. The nutrition specific
intervention included counselling of mothers on
breastfeeding and appropriate complementary feed-

d) Integrated nutrition intervention and IMCI/iCCM ing, local feeding practices, growth monitoring, sup-
programmes on wasting: Two studies [21, 24] plementary nutrition, vitamin A supplementation,
pooled analysis of nutrition-specific intervention and screening, management and referral for
suggests that integrated program had no protective malnutrition.
effect in wasting among children aged 0-23 months
(<=2 WHZ) compared to the non-integrated pro- Integrated nutrition intervention and immunisation

gram (RR 1.24, 95% CI 0.56 to 2.71; 12 99.2%; 4826 programmes
participants) Fig. 6. A subgroup analysis showed

Integrated program Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
3.4.1 Experimental study
Mazumder 2014 249 585 1891 477 23.3% 1.06[0.92,1.23]
Subtotal (95% CI) 585 477 23.3%  1.06[0.92,1.23]
Total events 249 191

Heterogeneity: Not applicable
Test for overall effect: Z=0.83 (P=0.41)

3.4.2 Observational study

Schellenberg 2004 725 1461 630 1412 7BT7% 1.03[0.96,1.11]
Subtotal (95% CI) 1461 1412 76.7%  1.03[0.96, 1.11]
Total events 725 630

Heterogeneity: Mot applicable
Testfor overall effect. Z=0.78 (P =0.43)

Total (95% CI) 2046 1889 100.0% 1.04 [0.97,1.11]
Total events 974 ar1
Heterogeneity: Chi*=0.14, df=1{P=071), F=0%
Testfor overall effect Z=110(P=0.27)
Test far subaroup differences: Chi*=0.14, df=1 {P=0.71), F= 0%
Fig. 5 Integrated program on stunting. Shows the effect of integrated program in stunting among children aged 24-59 months compared to the
non-integrated program

0.01 0.1 10 100
Favours control Favours Integration
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e) Integrated nutrition intervention and
immunisation programmes on initiated
breastfeeding within first hour: Two studies [38,
40] pooled analysis of nutrition-specific interven-
tion suggests that the effect of integrated pro-
gram enhanced the early breastfeeding initiation
practices within 1h of delivery by 3 folds com-
pared to the non-integrated program (RR 3.74,
95% CI 1.21 to 11.62; I* 99%; 18,245 participants)
Fig. 7. A subgroup analysis showed high hetero-
geneity hence the results should be interpreted
with caution. The nutrition specific intervention
included Vitamin A supplementation, early and
exclusive breastfeeding, infant and young child
feeding practices and growth monitoring.

f) Integrated nutrition intervention and immunisation
programmes on underweight: Two studies [40, 41]
pooled analysis of nutrition-specific intervention
suggests that the effect of integrated program was
protective toward underweight of children > 2 years
by 53% compared to the non-integrated program
and the effect showed a statistically significant dif-
ference among the integrated group (RR 0.47, 95%
CI 0.13 to 1.69; I 87.1%; 22,803 participants) Fig. 8.
A subgroup analysis showed high heterogeneity
hence the results should be interpreted with cau-
tion. The nutrition specific intervention included
Vitamin A supplementation, early and exclusive
breastfeeding, infant and young child feeding prac-
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Two platforms (CHD and ECD programmes) did not
have sufficient data for quantitative analysis of outcomes.
Table 1 summarizes the estimates for the pooled out-
comes reported as we could not conduct a meta-analysis
for any of the nutrition-specific or non-nutrition out-
comes where studies were one-time cross-sectional sur-
veys and did not provide data for comparison.

For integrated SAM/MAM programmes, recovery
from SAM was reported to range from 18% in a facility-
based management programme in India to 23% in the
primary care health care system in Ethiopia, 50% in
South Africa, 65% in the community component in
India, and 70% in Zambia [26-28, 34]. In the integrated
Zambia programme, recovery from MAM was demon-
strated to be around 80%, and the study reported an im-
pact on SAM case fatality rates [27]. A single study on
integrated nutrition and cash transfer programmes [46]
reported higher SAM recovery and a lower MAM, and
lower SAM relapse in the integrated group compared
with the control group. Change in weight, weight for age
z score, weight for height z score, and body mass index z
score were also better in the intervention group com-
pared with the control group. The study reported to
have no difference in change in height/length, height/
age, or mid-upper arm circumference between interven-
tion and control groups.

There were other integrated nutrition and other pro-
grammes that could not be categorized in the above
platforms and integrated nutrition-specific interventions.
The programmes includes promotion of breastfeeding

tices and growth monitoring. and appropriate complementary feeding, feeding
N
Integrated program Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
3.5.1 Experimental study
Arifeen 2009 792 1172 783 1769 49.9% 1.53[1.43,1.63] | |
Subtotal (95% CI) 1172 1769 49.9% 1.53[1.43,1.63] ]
Total events 792 783
Heterogeneity: Mot applicable
Test for averall effect: Z=12.64 (P < 0.00001)
3.5.2 Observational study
Schellenherg 2004 a0 81 74 78 501% 1.00[0.97,1.04] | |
Subtotal (95% CI) 81 75 50.1% 1.00 [0.97, 1.04]
Total events a0 74
Heterogeneity: Mot applicable
Test for overall effect: Z= 0.05 (P = 0.96)
Total (95% CI) 1253 1844 100.0% 1.24[0.56, 2.71] g
Total events arz as7
Heterogeneity: Tau?= 0.32; Chi*= 441.33, df=1 (P = 0.00001); F=100% 'IIJ.EI1 0?1 1%[1 1DU=
Testfor overall eﬂ’eclt: Z=0.53 (P=, 0.60) Favours control Favours Integration
Testfor subgroup differences: Chi*=122.41, df=1 (P < 0.00001), F= 99.2%
Fig. 6 Integrated program on wasting. Shows the effect of integrated program on wasting among children aged 0-23 months (<— 2 WHZ2)
compared to the non-integrated program
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P
Integrated program Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Bagui 2008 2948 7812 347 6014 502% 6.54 [5.88, 7.27] |
Hodges 2015 224 400 104 396 49.89% 2131.77,2.57] L
Total (95% CI) 8212 6410 100.0% 3.74[1.21,11.62] ol
Total events 3172 451
Heterogeneity: Tau®= 0.66; Chi*= 111.44, df=1 (P < 0.00001); F= 99% :IJ 01 D=1 1:0 1|j[|=
Testfor overall effect Z=2.28 (P = 0.02) Favours control Favours Integration
Fig. 7 Integrated program on breastfeeding initiation. Shows the effect of integrated program on early breastfeeding initiation practices within 1
h of delivery compared to the non-integrated program

practices, growth monitoring, supplementary nutrition,
vitamin A supplementation, home fortification, screen-
ing and management for malnutrition into existing com-
munity health setups, and maternal, newborn, and child
health centres and clinics). The studies were one time
cross-sectional surveys hence we could not pool any of
the outcomes.

Narratively, among nutrition-specific outcomes, the
India programme showed improved early initiation of
breastfeeding and exclusive breastfeeding [54], and pro-
grammes for Kenya and Bangladesh suggested higher
intervention coverage for vitamin A supplementation,
paediatric iron folic acid supplementation, and supple-
mentary nutrition [48, 51]. The Kenya programme also
reported significant increase in the exclusive breastfeed-
ing rates from baseline to end line, as well as improved
antenatal visits, health facility delivery, and postnatal
visits [48].

Best practices, drivers and bottlenecks to integration with
applicability to fragile context

A growing body of evidence supports the notion that in-
tegration of nutrition sensitive programs and nutrition

specific interventions provide stronger impacts on nutri-
tional and non-nutritional outcomes than either inter-
vention alone. Combined interventions may be more
efficient than separate interventions, because they are
intended for the same population and make use of the
same facilities, transportation, and client contacts. In
addition, for families, particularly for those most at risk,
combined interventions can also lead to increased access
to services. In the included studies table two below sum-
marises the findings and opportunities or barriers that
were observed in eight studies during integration of nu-
trition interventions to various program. Thematically
some of the key drivers/ opportunities that facilitated,
and barriers that hindered, integration can be summa-
rized as Table 2 below.

Key drivers/opportunities that facilitated the integra-
tion were:

e Broad context: political readiness, interest, and
support and progress monitoring for resilience and
development initiatives

e Nature of the problem: knowledge of causes and
consequences of illness and prevention and

Integrated program Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
3.7.1 Non-randomised study
Hodges 2015 5 238 33 350 436% 0.22[0.09, 0.56) ——
Subtotal (95% CI) 238 350 43.6% 0.22 [0.09, 0.56] e
Total events 5 33
Heterogeneity: Mot applicahle
Test for overall effect: Z=3.18 (P = 0.001)
3.7.2 Observational study
Klemm 1396 3088 TB06 3766 Y717 56.4% 0.83[0.80, 0.86] |
Subtotal (95% CI) 7606 7717 56.4% 0.83 [0.80, 0.86] |
Total events 3088 3766
Heterogeneity: Mot applicahle
Test for overall effect Z=10.16 (P = 0.00001)
Total (95% CI) 7844 8067 100.0% 0.47 [0.13, 1.69] oo
Total events 3093 37498
?::;E?E::rlgl-lz?f:c;zﬂﬁl1cahEP-=?d8205')df_1 P L=t 0.01 01 10 100
- . - Favours control Favours Integration
Testfor subaroup differences: Chi*=7.76, df=1 (P= 0005, F=871%
Fig. 8 Integrated program on underweight. Shows the effect of integrated program toward underweight of children > 2 years compared to the
non-integrated program )
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Table 2 bottle neck and opportunities associated with best practices on integration model with applicability to fragile context

Study ID/ Integration program/ Intervention Key findings/ Recommendations Barriers and opportunities for
Country improvement
Armstrong  Nutrition into IMCI/ICCM There were few differences between IMCI Opportunities: IMCl, in the presence of a

et al. 2004
[15]
Tanzania

Bhandari
et al. 2012
[16]

India

Aguayo
et al. 2013
[26]

India

Amadi

et al. 2016
[27]
Zambia

Brits et al.
2017 28]
South
Africa

Deconinck
et al. 2016
[29]

Niger

Baqui et al.

2008 [38]
India

Fagerli

et al. 2017
(48]

Kenya

Intervention: Counselling of mothers on
breastfeeding and appropriate
complementary feeding, local feeding
practices, growth monitoring,
supplementary nutrition, vitamin A
supplementation, and screening,
management and referral for malnutrition

SAM/MAM into Health Services
Intervention: Community and facility-
based management of SAM and MAM.

Nutrition into Immunization Intervention:

Vitamin A supplementation, early and
exclusive breastfeeding, infant and young
child feeding practices and growth
monitoring.

Nutrition into Other Programs
Intervention: Infant and young child
feeding practices and micronutrient
supplementation.

and comparison districts in the level of
health system support for child health
services at facility level.

Implementation of the IMNCI resulted in

substantial improvement in infant survival
and in neonatal survival in those born at

home.

The survival rates in the integrated model
for the management of SAM (IM-SAM)
program were very high

Comprehensive community malnutrition
programme, incorporating HIV care, can
achieve low mortality

Half of the children improved from severe
malnutrition to underweight or exited at
target weight

Key hindering factors identified were not
fully understanding severity, causes and
consequences of the problem

Most of the reduction in mortality was in
the group who were visited within the first
3 days of birth

The study shows multi-sectoral integration
including hygiene, nutritional, clean delivery
incentives, higher education level, and geo-
graphical contiguity to health facility were
associated with increased use of maternal
health services by pregnant women.

decentralized health system with practical
health system planning tools, is feasible for
implementation in resource poor countries
and can lead to rapid gains in the quality of
case-management.

Opportunities: High quality training,
ensuring adequate supervision, timely
supplies, and task based incentives

to community health workers was critical
for the observed effect.

Opportunities: Existing health systems can
be strengthened with feasible adjustments

i.e. integrated model that comprises facility-
and community-based therapeutic care

Opportunities: Community-based screen-
ing may seem like a resource-intensive ap-
proach but the result is justified

Barriers observed include; obstacles in
implementing the guidelines correctly and
lack of monitoring of the integrated
program.

Barriers: lack of information on burden of
acute malnutrition, recognition of the public
health priority, leadership for policy
adaptations and implementation, technical
and financial resources, effectiveness of

the intervention and capabilities and
motivation of health actors.

Opportunities: Reaching newborn babies
at the community level is crucial in settings
where the availability and utilization of
facility-based care is low.

Systems must also be put in place to ensure
that these workers visit neonates at home
during the first hours and days after birth
and provide a link to competent

health services

Barriers: Workers' competency in the new
neonatal component of the programme,
their workload and inadequate
management and supervision were possible
barriers to higher coverage.

Barriers: low education level, distance from
health facilities, and poor socioeconomic
status.

Table 2 shows a summary of the included studies with their key recommendation and potential barriers and opportunities to integration

treatment pathways, accurate information on the
burden of disease, and political and social
environment to recognize the problem and initiate
change

Intervention: skill development; decentralised care to
increase staff exposure to the breadth of the health
care system, access, utilization and involvement;

quality of care showing effectiveness and increasing
awareness and user satisfaction; and clinical,
organizational and management capacities in
successful sites

Adoption system: compatibility with personal,
professional and institutional goals, values and
principles; collaborative support, engagement and
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involvement; learning and career development
opportunities; and support for problem solving

e Health system characteristics: policy adaptation and
translation; expanded, regulated and aligned
partnerships; expanded health workforce; and
decentralised care

Key barriers that hindered the integration were:

e Broad context: demographic pressure and multi-
sectoral approach diverting a sectoral focus

e There is lack of evidence on the nature of the
problem

e Intervention: clinical, organizational and
management capacity gaps in certain sites,
interventions substituted by partners and limited
community awareness and involvement reinforcing
mistrust

e Adoption system: partner support favouring evading
responsibility; lack of interest or motivation or
collaboration in care and learning, feeling of
curtailed career development, and high workload

e Health system characteristics: multiple health
information systems; underfunded health budget;
short-term emergency funding; high staff turnover
and attrition; limited logistic capacity for bulky, ex-
pensive supplies; and limited community and pa-
tient/ care giver involvement and empowerment

Discussion

The comprehensive review included 44 articles from the
identified 13,138 records. From the study, most of the
quantitative studies ranging from RCT to cohort have
assessed the intervention over different range of time.
Majority of the study have assessed the study over the
period of 1year with some study having least period of
14 weeks and longest period of 10 years. Where applic-
able, we conducted subgroup analysis by study design
and we observed that the evidence from observational
studies is going in the same direction as experimental
studies. Hence no much difference on the findings based
on study design. Majority of the study design conducted
in this humanitarian context were cross-sectional studies
with low quality of evidence, the study findings need to
be interpreted with caution.

Nutrition-specific interventions as defined in the
introduction aims to address the more immediate
causes of undernutrition, such as inadequate dietary
intake and poor health [6, 10]. Evidence suggest that
nutrition-specific intervention could have a dramatic
impact on reducing malnutrition. However, nutrition-
specific interventions alone will not eliminate under-
nutrition; rather, in combination with nutrition-
sensitive interventions, there is enormous potential to
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enhance the effectiveness of nutrition investments
worldwide.

On the other hand, nutrition-sensitive interventions
address the underlying and basic causes of undernutri-
tion (e.g. poverty, food insecurity, education, women’s
empowerment, and social status) through indirect but
plausible pathways [6, 10]. Interventions such as agricul-
ture, livelihoods, social safety nets, women’s empower-
ment, education, and early child development, all
contribute indirectly to improving nutrition outcomes.
Nutrition-sensitive interventions can also serve as deliv-
ery platforms for nutrition-specific interventions. Har-
monisation of interventions and messages across
community platforms of different sectors is crucial for
coherence.

Combined interventions may be more efficient than
separate interventions, because they are intended for
the same population and make use of the same facil-
ities, transportation, and client contacts. However, in
order for integrated nutrition to be embedded to
multi-sectoral program successfully, a variety of op-
portunities and challenges must be addressed. From
an intervention perspective, the key to successful inte-
gration was evidence-based strategy; from a program
perspective, it was leadership, capacities and re-
sources; from an adoption system perspective, it was
knowledge, capabilities, motivation and opportunities
to provide quality interventions; and from the broader
context perspective, it was political interest and rec-
ognized need. Key challenges that need to be ad-
dressed include workload of staff and supervisors,
communication and coordination among different in-
tegrated programmes and among staff in different
sectors, and an acknowledgement at the national and
community levels that comprehensive address both
nutrition and non-nutrition outcome.

Our systematic review shows that evidence on the
benefits of integration of fragile context on nutrition in-
terventions is limited and too weak to allow for clear
conclusions about when either approach is desirable.
The limited evidence available suggests that integrated
approaches compared with unintegrated approaches, im-
prove outcome however, this should be interpreted with
caution. From the study, it is evident that heterogeneity
could be due to many reasons i.e. intervention duration,
study design and subjects. So far, we were able to ac-
count for the heterogeneity due to study design which
was reported. However, this should be taken into consid-
eration when interpreting evidence.

In addition, following the obtained evidence, there
is currently a great interest and need to document
the true costs and benefits of integrating interventions
for young children across relevant sectors and build-
ing on existing community resources. However, at
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present, there is paucity of data on this important
element of integrated programming and most import-
antly in fragile context. Hence a need for a robust
evidence to address the need.

Most importantly, the prioritisation of interventions in
any context should be based on a robust situational
analysis supported by strong evidence. Despite strong as-
sociations and plausible impact pathways between nutri-
tion intervention and outcomes, the existing evidence
base for some nutrition interventions, especially nutri-
tion sensitive approaches, remains limited. Evidence
suggest that prioritisation of integrated nutrition inter-
ventions in fragile context is strongly dependent on the
following criteria: relevance, political support, effective-
ness, feasibility, expected contribution to health system
strengthening, local capacities, ease of integration and
targeting for sustainability, cost effectiveness, and
dependent on available financing and presence of a
funding gap.

Investments in the generation of robust and relevant
evidence to inform implementation of nutrition inter-
ventions are crucial to ensure optimal nutrition impact,
strengthen accountability and guide the evolution of pol-
icies. Ensuring the incorporation of both high impact
nutrition specific interventions and essential nutrition
sensitive intervention areas in the multi-sector need to
be understood as a key component of any broader na-
tional commitment and multi-sectoral strategic frame-
work for eradicating malnutrition through a rights-based
approach.

Conclusion

Combined interventions may be more efficient in inte-
gration of nutrition intervention into multi-sectoral pro-
gram. For example, a comprehensive package not
limited to; hygiene, nutritional services, clean delivery in-
centives, awareness and education, and distance to ser-
vices motivated an increase in the use of services. Over
and above, community-level nutrition integration actions
show the breadth and variety of nutrition-related posi-
tive outcomes across the studies.

Recommendations

There is scarce data around integrated nutrition pro-
grammes in fragile context. Either way in non-fragile
context evidence reveal mixed evidence and information
gaps. The evidence does suggest, however, that there is
much potential for integrating nutrition interventions
into related programmes to ensure adequate, efficient
service delivery, and impact on nutrition outcome. We
recommend that context-specific learning of integrating
malnutrition may expand to include causal modelling
and scenario testing to inform strategy designs. The
method may also be applied to monitor progress of
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integrating nutrition by the multi-sectoral nutrition plan
to guide change.
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