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Abstract

Micronutrient powder (MNP) interventions are often integrated within infant and young child
feeding (IYCF) programmes to improve micronutrient intake from complementary foods. This
review aims to describe country experiences with MNP interventions and their impact on IYCF
practices and develop a framework for how MNP may strengthen complementary feeding prac-
tices. A literature review and key informant interviews were used to gather data on complemen-
tary feeding practices in MNP programme design, implementation, and evaluation. Findings from
11 MNP programmes in different geographic regions reinforced the potential of MNP interven-
tions to add renewed focus and resources to existing [YCF programmes. MNP plays an important
role in ensuring adequate micronutrient intake and reducing anaemia in young children. In some
programmes, MNP users had improved IYCF practices, such as breastfeeding to 24 months and
children receiving complementary foods with adequate consistency, frequency, and diversity.
Our framework highlights how behaviour change communication is an essential component for
influencing household actions, not only to generate demand and promote correct and sustained
MNP use but also raise awareness of IYCF practices. The actions at MNP policy, delivery, and
behaviour change communication levels collectively influence household IYCF practices, and for-
mative research and monitoring and evaluation serve to inform programme design and optimize
impact. In conclusion, a limited but growing body of evidence suggests that MNP interventions
can contribute to improve complementary feeding practices. However, there is scope for
improvement even among integrated MNP and IYCF programmes in order to realize the full

potential of MNP interventions for IYCF practices.
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and underweight (Marriott, White, Hadden, Davies, & Wallingford,

2012). However, many young children in resource-poor countries still

The complementary feeding period, generally from 6 to 24 months of
age when solid, semisolid, and soft foods are provided in addition to
breastfeeding, is a critical phase of child growth and development.
Nearly 100,000 child deaths could be averted if complementary feed-
ing interventions, such as nutrition education and provision of addi-
tional complementary foods in food insecure populations, were
scaled up to 90% coverage (Bhutta et al., 2013). Dietary diversity and
consumption of animal-source foods are associated with reduced
stunting in children 6 to 23 months of age (Krasevec, An, Kumapley,
Bégin, & Frongillo, 2017), and consumption of a minimum acceptable
diet (MAD) with dietary diversity reduces the risk of both stunting

do not receive optimal complementary feeding practices: only one in
six children are fed the MAD, and one in four are given minimum die-
tary diversity (MDD; White, Bégin, Kumapley, Murray, & Krasevec,
2017). Even when use of locally available foods is optimized, iron and
zinc needs are still not met for young children, and other cost-effective
strategies to ensure adequate intake of these nutrients are needed
(Osendarp et al., 2016).

There is growing evidence demonstrating the feasibility and effec-
tiveness of complementary feeding interventions and their role in
reducing undernutrition in the first 1,000 days of life. Results from effi-
cacy and effectiveness trials and programme evaluations have
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demonstrated the positive impacts of combined community-based,

mass media, and advocacy approaches in improving breastfeeding
and complementary feeding practices (Fabrizio, van Liere, & Pelto,
2014; Lamstein et al.,, 2014). Despite the gains in the science, few
countries are implementing comprehensive, large-scale complemen-
tary feeding programmes, whether nested within broader infant and
young child feeding (IYCF) programmes or integrated into other
programmes or sectors.

Micronutrient powder (MNP) sachets contain a dry powder with
micronutrients that can be added to any semisolid or solid food and
were first developed as an alternative to iron syrup for treating nutri-
tional anaemia in young children (Zlotkin et al., 2005). On the basis of
a recent review of trial evidence, (De-Regil, Suchdev, Vist, Walleser, &
Pena-Rosas, 2011), the World Health Organization (WHO, 2016) rec-
ommends home fortification of foods with MNP among infants and
children 6-23 months of age to reduce iron deficiency and anaemia in
young children. Programming guidance for MNP interventions has been
provided by the Home Fortification Technical Advisory Group (HF-TAG,
2011). MNP interventions are currently implemented at national, sub-
national, or pilot level in at least 50 countries globally (UNICEF, 2015).

In controlled settings, the effect of standard MNP formulations on
child growth has been minimal (De-Regil et al., 2011; Salam, MacPhail,
Das, & Bhutta, 2013), except for a recent trial in Bangladesh using an
expanded micronutrient formulation among full-term, low birthweight
infants that demonstrated a reduction in stunting at 12 months
(Shafique et al., 2016). To effectively improve child growth, and
although the optimal MNP composition is being researched, there is
a need to concurrently address other complementary feeding and care
practices along with promoting MNP use. MNP interventions are often
integrated within broader IYCF programmes with the goal of improving
micronutrient intake from complementary foods among children
6 months of age and older (HF-TAG, 2011). The Nutridash 2014 Global
Report showed that 74% of MNP interventions were linked with IYCF
programmes (UNICEF, 2015).

The purpose of this paper is to review country experiences on
how existing MNP interventions impact IYCF practices and to develop
a framework on how MNP interventions could strengthen IYCF prac-
tices and complementary feeding in particular. The focus of the review
is on nonhumanitarian contexts, although reference may be made to

unique situations where a modified approach is needed.

2 | METHODS

A review of existing MNP interventions was conducted with a
focus on those that were integrated with IYCF programmes and
have documented formative research and/or programme evaluation
results. Thirty-one MNP interventions integrated with infant and
young child nutrition programmes in 25 countries were identified
in the United Nations Children's Fund (UNICEF) NutriDash 2013
database. Information was requested from UNICEF, government,
and implementing partners through a convenience sample of 13
countries that were thought to represent programmes with regional
diversity, public/private distribution systems, national scale of

implementation, and mature and initial phases. Information was

Key messages

e Countries scaling up MNP interventions to address
micronutrient deficiencies in young children should
consider carefully how to integrate this within broader
programs that intentionally and simultaneously address
other IYCF practices.

e MNP delivery
community-based outreach, market-based models, and

through routine health services,
other platforms has the potential to increase awareness
of important IYCF practices in a broad sense and
increase frequency of contact between caregivers and

providers of IYCF counselling and support.

e The proposed framework highlights how actions at MNP
intervention policy, delivery, and BCC levels could
influence household

collectively IYCF practices;

however, program evidence of improved
complementary feeding practices among MNP users

was limited.

e There is a need to develop practical tools for

community-based  monitoring of complementary
feeding practices and strengthen evaluation of core

IYCF indicators by MNP programs.

obtained from 11 countries. For each MNP country programme,
formative research reports, training and behaviour change commu-
nication (BCC) materials, evaluation reports, and peer-reviewed pub-
lications were reviewed. Data were collected on the type of MNP
intervention, evidence of integration of IYCF in the MNP interven-
tion (considering integration at policy, training, and monitoring/eval-
uation levels), how the MNP delivery channel facilitated access to
IYCF counselling, whether recommended IYCF practices were
included in MNP training and BCC materials, and any documented
evidence of improved complementary feeding practices (i.e., timely
introduction of complementary foods, continued breastfeeding,
appropriate foods, and feeding frequency) among MNP users. To
complement the programme data collected, key informant inter-
views were conducted with technical advisors and MNP programme
managers.

On the basis of MNP programme experiences, a theoretical frame-
work was designed to illustrate the potential mechanisms through
which MNP interventions could influence and strengthen complemen-
tary feeding practices at the household level.

3 | OVERVIEW OF COUNTRY
PROGRAMMES

Information was gathered from countries with MNP interventions
delivered at scale and in the process of scale-up. Table 1 summarizes

the key characteristics of these programmes. No programmes from
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TABLE1 Overview of country MNP program characteristics included in the review

Type of programme

Organization(s)

Country (local MNP brand) involved Distribution mechanism Target group and MNP regimen
Established programmes
Bangladesh MNP + MCHN BRAC, GAIN, Community-based sales of 6-23 months; on demand
(Pushtikona, Renata, SMC MNP
MoniMix)
Kyrgyz Republic MNP + MIYCN + MOH, UNICEF, Health services with 6-23 months; 30 sachets every 2
ECD (Gulazik) CDC follow-up by community- months
based volunteers
Mongolia MNP + IYCF MOH, ADB Health service delivery (free) 6-35 months; 60 sachets every 6
months (use within 2-3 months)
Nepal MNP + IYCF pilot UNICEF, MOH Health facility, community- 6-23 months; 60 sachets every 6
programme based and other urban months (use daily for 2 months)
(Baal Vita) distribution (all free)
Philippines MNP + IYCF + IFA MOH, UNICEF, Health service delivery, 6-23 months; 10 sachets per
EU, HKI community-based month

Early stage programmes

(ELNI/MYCNSIA)

Cambodia MNP scale-up MOH, UNICEF,
(2012-15) HKI, WVI

Lao PDR MNP + IYCF + MOH, UNICEF,
WASH (SuperKid) UBC

Cameroon MNP + IYCF MOH, UNICEF,

UBC

Madagascar MNP + IYCF PSI, UNICEF,
(Zazatomady) MOH

Nigeria MNP + IYCF UNICEF, MOH

MNP + MNCH Gain, MOH
Rwanda MNP + IYCF MOH, UNICEF

delivery, CCT (all free)

6-23 months; 15 sachets/month
for 18 months

Health services & community-
based (free)

TBD TBD

TBD TBD

6-23 months; 90 sachets every 6
months (1 per day)

Urban: market-based through
private clinics; rural:
community-based

TBD TBD

6-59 months; 30 or 60 sachets per
distribution?

Health service delivery during
MNCH Weeks (free)

Community-based GMP
sessions

6-23 months; 30 sachets every
3 months

Note. ADB = Asian Development Bank; BRAC = Building Resources Across Communities; CCT = conditional cash transfer; CDC = Centres for Disease Con-
trol; ECD = early childhood development; ELNI = Enhanced Local Nutrition Interventions; EU = European Union; GAIN = Global Alliance for Improved Nutri-
tion; GMP = growth monitoring and promotion; HKI = Helen Keller International; IFA = iron and folic acid; IYCF = infant and young child feeding;
MCHN = maternal and child health and nutrition; MIYCN = maternal, infant, and young child nutrition; MNCH = maternal, newborn, and child health;
MNP = micronutrient powder; MOH = Ministry of Health; MYCNSIA = Maternal and Young Child Nutrition Security Initiative in Asia; PSI = Population Ser-
vices International; SMC = social marketing company; TBD = to be determined; UBC = University of British Columbia; UNICEF = United Nations Children's
Fund; WASH = water, sanitation, and hygiene; WVI = World Vision International.

?Protocol was for 60 sachets per child but was reduced to 30 sachets (and priority given to children 6-23 months) during the December 2013 distribution
due to inadequate supplies; 60 sachets per child were given during the March 2014 distribution (Korenromp et al., 2016).

Latin America region were included due to lack of information available
at the time of the review.

Bangladesh, Kyrgyz Republic, Mongolia, Nepal, and Philippines
have integrated MNP interventions within IYCF programmes that are
operating at scale and have been evaluated for coverage and
effectiveness. In Bangladesh, MNP are sold through a variety of chan-
nels including the community-based networks of Building Resources
Across Communities' female community health volunteers (CHV;
Shasthya Shebikas), pharmaceutical outlets, and the Social Marketing
Company. Scale-up of MNP in Kyrgyz Republic followed a pilot study
(Lundeen et al., 2010) and scale-up in one province (Serdula et al.,
2013); now, MNP are distributed free nationally through the primary
health care system to children 6-23 months as an integral component
of the maternal, infant, and young child nutrition programme (MOH
Kyrgyz Republic, UNICEF and CDC, 2015). In Mongolia, MNP are
integrated in maternal and IYCF programmes delivered through
primary health care facilities, and recent projects have sought to improve

nutrition service quality and coverage and IYCF counselling by health

workers (Batjargal et al., 2013). In Nepal, MNP were integrated within
IYCF programmes in six districts in 2011 and delivered through female
CHV or health facilities in rural areas, and ward offices or health
facilities in urban areas (Mirkovic et al., 2016). In the Philippines, a
national policy on MNP intervention for children 6-23 months was
developed in 2011 and implementation occurs through health stations
and service providers that are part of the national health system.
Madagascar, Nigeria, Rwanda, Cameroon, Lao PDR, and Cambodia
have completed preparatory phases of formative research and pilot
studies of MNP programme implementation and are now in the pro-
cess of scaling up MNP distribution. In Madagascar, an 18-month
social marketing pilot project (Fortidom) in 2013 tested MNP delivery
through sales by private clinic franchises in urban areas and distribu-
tion by CHV in rural areas. In Nigeria, home fortification with MNP is
being piloted through different delivery mechanisms as well. Benue
State first tested free MNP distribution for children 6-59 months dur-
ing Maternal Newborn and Child Health Weeks in 2013 and 2014
(Korenromp et al., 2016). In Kebbi and Adamawa States, formative
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research is guiding the design of an integrated IYCF and MNP inter-
vention targeting children 6-23 months (UNICEF Nigeria, 2015). In
Rwanda, MNP distribution is now integrated in the Community-Based

Nutrition Protocol as part of monthly community growth monitoring
sessions given by community health workers (CHW), following a 1-
year pilot evaluation in six districts (McLean, Michaux & Smith,
2013). The programme has since been scaled up rapidly. Recent forma-
tive research has guided the design of an integrated IYCF and MNP
programme in Cameroon, with MNP distribution through public health
facilities expected to strengthen IYCF counselling and support pro-
vided by health workers and CHW. The Lao PDR National Nutrition
Policy includes MNP to address anaemia and other micronutrient defi-
ciencies as part of a child nutrition intervention package with IYCF and
water, sanitation, and hygiene. Cambodia is working with UNICEF and
other non-governmental organization (NGO) partners to scale up MNP
delivery and IYCF counselling and support by village health volunteers
to children 6-23 months in 14 provinces, a strategy that achieved
higher coverage and compliance compared to delivery through health
centres (Kingdom of Cambodia, 2014).

4 | FRAMEWORK ON HOW MNP MAY
CONTRIBUTE TO IMPROVE CHILD FEEDING
PRACTICES

MNP intervention's contribution to improve child feeding practices has
not been systematically explored to date. Integration of MNP with
IYCF may mutually benefit both programmes, although there is little
programmatic evidence of this (Mirkovic et al., 2016). As shown in

the framework (Figure 1), the potential for MNP to influence

complementary feeding practices is based on multiple programme
components, including policy actions, delivery actions, and behaviour
change interventions, that work in collective ways to influence house-
hold actions with respect to child care and feeding practices. The fol-
lowing sections describe the potential contribution that MNP
interventions can make at each level within the framework and provide
examples from country programme experiences. A summary of the

proposed mechanisms is shown in Table 2.

4.1 | Enabling environment

The introduction of MNP intervention can provide opportunities to
create or strengthen an enabling policy environment for improving
complementary feeding practices. Although MNP interventions are
primarily used to address the problem of anaemia and micronutrient
deficiencies in young children, the very basis for their introduction is
usually rooted in a situational analysis of the nutritional status of
young children and local IYCF practices. Engaging with multiple stake-
holders in government, UN agencies, the private sector, and NGOs in
discussions about national and subnational data on the problems of
child undernutrition, micronutrient deficiencies, and their contributing
factors raises the profile of I'YCF practices as a critical component to be
addressed. Multistakeholder collaboration can then also be sought in
support of national scale-up and rollout of a home fortification strat-
egy. An example of this is Uganda where the Ministry of Health is sup-
ported by Centres for Disease Control and Prevention, SPRING,
UNICEF, and World Food Programme to reach national scale of their
home fortification programme in a harmonized way.

The potential for MNP interventions to improve complementary

feeding practices also may depend on how MNP are registered as a

Improved Complementary Feeding Practices
OPTIMAL PRACTICES

e Timely introduction of food with
continued breastfeeding e Clean water, sanitation
e Adequate frequency and amount e Optimal hygiene practices
e Feeding during and after illness e Proper storage and
e Responsive feeding

QUALITY FOODS

Adequate energy and nutrient density,
micronutrient quality, dietary diversity,
intake of animal-source foods

> Give MNP to child once a day*
> Give iron-rich/ micronutrient-fortified foods*

> Give foods from different food groups every day
> Give foods with thick consistency

HOUSEHOLD
ACTIONS

> Provide first foods at 6 months of age

> Continue giving breast milk with other foods
> Feed child every day

> Increase amount and frequency with age

> Feed appropriately during/after sickness

> Actively feed child with patience

FOOD AND WATER SAFETY

preparation of food
> Properly store/ prepare food
> Throw out leftovers
> Wash hands at key times
> Use toilets
> Use clean water

> Encourage to finish portion

+BCC
Mass media
Interpersonal communication

DEMAND
ACTIONS

HEALTH SERVICE DELIVERY

Distribute MNP through health facility routine services
Counsel caregivers on IYCF practices and MNP use;

respond to increased demand for IYCF guidance
Supervise community-based IYCF peer support groups
Promote food safety, hygiene, sanitation
Treat child illnesses

DELIVERY
ACTIONS

+BCC
+ o
BCC i L Mass media
Interpersonal communication Interpersonal

Community mobilization

COMMUNITY-BASED DELIVERY

Distribute/sell MNP through CHW
Counsel caregivers on IYCF, MNP use

Facilitate IYCF peer support groups,
cooking demonstrations, home visits
Refer to HF for child illness, IYCF issues

communication

MARKET-BASED DELIVERY

Sell MNP through local vendors
Promote appropriate use of MNP

Counsel caregivers on IYCF (if possible)
Refer to HF for child illness, IYCF issues
(if possible)

POLICY
ACTIONS

Strengthen leadership and capacity

Enabling Environment

Integrate MNP & IYCF in national plan of action

Ensure multi-sectoral coordination

*Direct effect of MNP use

Abbreviations: BCC, behavior change communication; CHW, community health worker; HF, health facility; IYCF, infant and young child feeding; MNP, micronutrient powder

FIGURE 1

Theoretical framework describing how MNP and IYCF programmes can be integrated to improve complementary feeding practices
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TABLE 2 Summary of proposed mechanisms for MNP interventions to improve complementary feeding practices

MNP programme component

Result/outcome

Policy and strategy development

Formative research

Training MNP providers

Community mobilization and orientation to MNP

Health facility delivery of MNP

Community-based delivery of MNP

Market-based delivery of MNP

Monitoring and evaluation

Assessment of nutrition situation and IYCF issues by stakeholders
1 availability of MNP in the country

1 awareness of context-specific child feeding knowledge, attitudes and
practices
Improved design of BCC strategies and messages

T provider knowledge of context-specific child feeding issues
1T access to well-tested BCC materials, including job aids

1 awareness among families and community leaders about recommended
IYCF practices

T access to IYCF counselling (more frequent interaction)
T quality of IYCF counselling by health workers
1T demand for IYCF guidance and support among MNP users

1 access to IYCF counselling and support (more frequent interaction,
follow-up)

1 individualized IYCF counselling from CHWs

1T demand for IYCF guidance and support among MNP users

1T hands-on learning opportunities for caregivers

1T peer support for recommended IYCF practices

T knowledge among MNP providers/vendors of recommended IYCF
practices

1 routine data collection for key IYCF indicators
1T evidence on effective strategies to improve IYCF

Note. BCC = behavior change communication; CHW = community health workers; IYCF = infant and young child feeding; MNP = micronutrient powder.

product (e.g., pharmaceutical, food, or nutrition supplement) and the

wording of associated legislation to control unethical marketing.

4.2 | MNP delivery

The delivery of MNP interventions can also contribute to improve
complementary feeding practices through the training provided and
increased access to IYCF counselling. MNP training educates pro-
viders, users, and their families about the importance of nutrition for
child health and optimal feeding practices (HF-TAG, 2015). Potential
improvements to the supply side of IYCF counselling include training
MNP providers on context-specific child feeding issues to be
addressed and providing well-tested, effective BCC materials to sup-
port interpersonal counselling efforts (Avula, Frongillo, Arabi, Sharma,
& Schultink, 2011). Training packages for health workers and CHVs
in Lao PDR and Kyrgyz Republic cover the full range of IYCF topics
as well as MNP use. Improved primary health care workers' knowledge
about IYCF was observed in Mongolia's evaluation of an MNP pro-
gramme (Batjargal et al., 2013). MNP delivery may also increase care-
giver access to IYCF counselling, as found in Madagascar's pilot
project (PSI Research Division, 2014), but this can depend on the deliv-
ery mechanism chosen and level of integration with IYCF. Providing
MNP can increase caregiver participation in IYCF information sessions
(HF-TAG, 2011), and caregivers may request support for IYCF as they
try to use MNP. In India, adding MNP to a young child feeding pro-
gramme “incentivized caregiver participation and facilitated delivery
of program messages” (Avula et al., 2011, p.683).

Delivery of MNP through local health facilities helps motivate
caregivers to go on a more frequent basis where they can access IYCF
counselling and support. More regular contact with health services is
important for complementary feeding practices (Issaka et al., 2015a;
Issaka et al., 2015b), because children over 6 months of age often

are not brought to clinics unless they are sick. If health care providers

are adequately trained in IYCF counselling and support, this MNP
delivery mechanism may be considered optimal in terms of providing
a credible and trusted source of information for caregivers. Mothers
in Niger (Tripp et al., 2011) and Lao PDR (Michaux et al., 2014) pre-
ferred MNP delivery through health centres as a trusted source of
products and information. However, achieving high coverage through
this mechanism depends on the context. In Kyrgyz Republic, primary
health care service access is very high and reaches most caregivers
of children 6-23 months. In Nepal, MNP coverage was higher in the
CHV model, which was more accessible than the health facility model
(Jefferds et al., 2015). In Cambodia, MNP coverage through health
facilities was lower than the community-based approach, and some
caregivers perceived MNP as a medicine because it was being distrib-
uted by health centres, contributing to low compliance (Noij, 2013).
Reaching healthy children was also challenging in Mongolia, where
MNP was given primarily to children who regularly visited health facil-
ities and were more likely to be weak, malnourished, and prone to ill-
ness (Batjargal et al., 2013).

A community-based delivery mechanism makes both MNP and
IYCF counselling and support more accessible to caregivers, especially
in rural areas. However, community-based MNP providers must be
trained to promote and support optimal IYCF practices along with
appropriate MNP use. Group sessions and home visits ensure more
frequent contact with caregivers and opportunities to address issues
with MNP use and other child feeding practices. For example, CHV
in Cambodia monitor both MNP compliance and recommended IYCF
practices (Kingdom of Cambodia, 2014). After a 1-year pilot MNP pro-
ject in Rwanda, more caregivers in intervention than comparison areas
had talked about complementary feeding with their local CHW
(McLean, Michaux, et al., 2013). In Cameroon, caregivers valued
cooking demonstrations by CHW for hands-on learning how to pre-
pare nutritious foods for young children and practicing MNP use

(McLean, Suter, et al., 2013). In contrast, issues with the consistency
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and frequency of MNP delivery by CHV and their credibility among

mothers were observed in the Philippines (HKI, 2015) and Bangladesh
(Sarma, Uddin, Harbour, & Ahmed, 2016).

Market-based delivery mechanisms make MNP available for pur-
chase through a variety of access points, including door-to-door sales
by community vendors (Afsana, Haque, Sobhan, & Shahin, 2014;
Suchdev et al., 2010), markets, pharmacies, health centres, or other
places where consumers access goods and services (HF-TAG, 2015).
This alternative distribution channel can benefit those that the public
health system does not reach but is less likely to provide IYCF
counselling and support. In these contexts, it is essential for MNP
promotional materials to include messages on recommended IYCF
behaviours and demonstrate how MNP are part of a broader
breastfeeding and complementary feeding context (Tripp et al,
2011). In Madagascar, where MNP are sold through private clinics
in urban areas, training and regular review meetings improved the
nutrition knowledge of private sector MNP providers and helped
them promote complementary feeding practices along with MNP to
their clients (PSI Research Division, 2012). Integration of MNP sales
in Bangladesh with a package of intensive IYCF behaviour change
interventions implemented by Alive & Thrive did not have either a
positive or negative influence on IYCF practices (T Sanghvi, personal
communication).

Contextual factors determine whether one or more of the above
delivery mechanisms is most likely to achieve the desired reach; evi-
dence regarding programme effectiveness, sustainability, and potential
for scale-up should also be considered (Olney, Rawat, & Ruel, 2012).
Other potential delivery mechanisms for MNP distribution include
integrating MNP interventions with social safety net programmes
(HF-TAG, 2011) or with agricultural support, such as in Mongolia
(Batjargal et al., 2013) and Nepal (Osei et al., 2015). MNP delivery to
young children in refugee camps and emergency contexts has been
successfully implemented with a positive impact on child nutritional
status (Rah et al, 2012). The potential for MNP interventions to
improve complementary feeding practices in these settings has not

been studied.

4.3 | Behaviour change interventions

MNP programme effectiveness requires that the product be used for
an extended period of time and often requires changes in child feeding
practices (HF-TAG, 2015). No matter what delivery mechanism is used,
all programs must develop and deliver strategic behaviour change
interventions in order to generate demand, ensure continued high cov-
erage, reinforce appropriate use of MNP, and influence child-feeding
practices in the target population. Local formative research findings
are useful for developing the program impact pathway and identifying
simple and clear key messages that target specific child feeding prac-
tices that providers can understand and promote. Broad dissemination
of IYCF messages through mass media and visual aids helps to increase
awareness of recommended feeding practices and reinforces the inter-
personal communication efforts of health care providers at facility and
community levels. Customizing the MNP packaging and branding strat-
egy for market-based delivery models are also opportunities for includ-

ing specific IYCF messages.

4.4 | Research, monitoring, and evaluation

Formative research, monitoring, and evaluation are shown as cross-
cutting in the framework, providing data to inform strategic planning
and implementation. Formative research during the MNP program
design phase enhances understanding about child-feeding knowledge,
attitudes, and practices of caregivers (HF-TAG, 2015) and identifies
the potential barriers and facilitating factors associated with behaviour
change around complementary feeding and MNP use. This informs the
development of key messages and the design of context-specific and
effective BCC strategies, including IYCF counselling materials that res-
onate with caregivers (Bentley et al., 2014). Routine monitoring by
MNP providers may increase their awareness of caregiver concerns
with child-feeding practices and contribute to improve IYCF counsel-
ling and support. However, we did not find specific examples of this
purported pathway, and more research is therefore needed. Evaluation
of MNP program outcomes and impact helps to build the evidence
base for effective strategies to improve complementary feeding prac-
tices, both nationally and internationally. The HF-TAG (2013) sample
logic model for integrated IYCF and MNP projects includes comple-
mentary feeding indicators (MMF, MDD, and MAD), which are col-
lected through periodic surveys. However, no IYCF indicators that

can be monitored on a regular basis are provided.

4.5 | Household actions

A supportive policy environment and effective MNP delivery mecha-
nism, complemented by strategic behaviour change interventions, all
contribute to influencing household level actions, the primary locus
of child care and feeding practices. As shown in Figure 1, the promo-
tion and use of MNP have the theoretical potential to help caregivers
adopt recommended complementary feeding practices (PAHO/WHO,
2003; Stewart, lannotti, Dewey, Michaelsen, & Onyango, 2013), as
summarized in Table 3 and discussed here under three broad
themes-quality foods, optimal feeding practices, and food and

water safety.

4.5.1 | Quality foods

Because traditional complementary foods are often of low nutritional
quality, there is a need to improve the energy and nutrient density,
diversity, and micronutrient content of these foods. Addition of MNP
to complementary foods directly contributes to increased child intake
of iron and up to 15 other micronutrients, depending on the formula-
tion, and can be an affordable way for families to help children fully
meet their micronutrient needs (Baldi et al., 2013). Increasing intake
of other locally available micronutrient-rich foods, such as animal
source foods, requires addressing cultural and socioeconomic barriers
and including this as a priority behaviour in training and BCC efforts
(Allen, 2012; Sanghvi, Jimerson, Hajeebhoy, Zewale, & Nguyen,
2013). There were few examples found of MNP programs and BCC
materials that directly addressed this.

MNP interventions also could be a catalyst to motivate caregivers
to prepare food of adequate consistency and improve the energy and
nutrient density of traditional porridges (McLean, Suter, et al., 2013).
Promoting foods with adequate consistency is essential because MNP
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TABLE 3 Summary of potential effects of MNP programmes on complementary feeding practices

Recommended practice

Potential effect of MNP programme

Quality foods
Micronutrient-rich foods
Dietary diversity
Energy density

Optimal feeding practices

Introduce foods at 6 months

Continued breastfeeding

Responsive feeding

Frequency of feeding

Feeding during/after illness
Food and water safety

Clean water

Personal hygiene

Food storage and preparation

tends to dissolve in liquids, and this may change the colour or taste of
the food, making it less acceptable. A summary of formative research
from six countries showed that the type and consistency of first foods
given to infants ranged widely and that following MNP acceptability
trials in each country, there was an overall improvement in the
consistency of foods given to young children (Michaux et al., 2014).
Short MNP intervention trials in Cameroon (MclLean, Suter, et al.,
2013) and Timor-Leste (Osei et al., 2014) also showed a positive effect
of MNP use on the consistency of porridge prepared.

Evidence of improved diversity of foods given to children
benefiting from MNP interventions is limited. A 2013 national survey
in Kyrgyz Republic showed increased MDD (from 75% to 87%) in
children 6-29 months (MOH Kyrgyz Republic, UNICEF, & CDC,
2015). Preliminary data from Madagascar indicate that the proportion
of children 6-23 months receiving foods with MDD increased from
11% to 47% (Ramalanjaona et al., 2014). In Nepal, children who had
consumed 30-60 MNP sachets were more than twice as likely to
have met the dietary diversity recommendation (Mirkovic et al.,
2016). After a 1-year MNP pilot in Rwanda, caregivers were adding
MNP to a variety of foods including beans, green leafy vegetables,
Irish potatoes, and other root vegetables, consistent with BCC mes-
sages (McLean, Michaux, et al., 2013). In Cameroon, researchers
specifically focused on dietary diversity as they worked with care-
givers to develop local, culturally acceptable food vehicles for MNP
(McLean, Suter, et al., 2013).

452 |

Promotion of MNP use can improve timely introduction of comple-

Optimal feeding practices

mentary foods because it encourages the introduction of food at the
age of 6 months. This was observed in Bangladesh (Zlotkin et al.,
2005), Mongolia (Batjargal et al., 2013), and Nepal (Mirkovic et al.,

e increased intake of iron-rich and micronutrient-fortified foods
e increased minimum dietary diversity among MNP consumers

e increased consistency of first foods (do not add MNP to liquids)
e increased energy density of foods
e increased nutrient density of foods

e promotion of exclusive breastfeeding for first 6 months
e increased incentive for caregivers to start giving solid/semisolid
foods at appropriate age (MNP targets children 26 months)

e promotion of continued breastfeeding (no negative effect)

o active feeding of child; encouraged to finish portion with MNP
e increased attention by caregiver to child while eating

e daily feeding of foods, especially among children 6-8 months
e higher meal frequency (evidence is mixed)
e increased appetite, resulting in increased intake and meal frequency

e encouragement to feed sick child

e increased use of clean water to prepare child foods
e more frequent handwashing by caregiver at key times

e increase in disposal of child's leftover food

2016). BCC materials and MNP sachet package design can also
encourage continued breastfeeding while giving MNP (HF-TAG,
2015). MNP use in research and programmatic settings did not reduce
rates of continued breastfeeding among caregivers using MNP
(Bilukha, Howard, Wilkinson, Bamrah, & Husain, 2011; Mirkovic
et al, 2016; Ramalanjaona et al., 2014; Samadpour, Long,
Hayatbakhsh, & Marks, 2011).

MNP interventions promote active and responsive feeding prac-
tices, in part to ensure the child eats the entire portion of food mixed
with the MNP within 30 minutes in order to prevent colour or taste
changes in the food (Michaux et al., 2014). Responsive feeding is espe-
cially important in contexts where young children are malnourished
and may need active encouragement to eat due to a poor appetite
(WHO/UNICEF, 2005). However, a potential increased risk of
forced-feeding young children due to the caregiver's fear of wasting
the unfinished MNP sachet was observed in Bangladesh (Pelto et al.,
2015). MNP program emphasis on feeding children with a spoon may
also discourage local practices of hand-feeding by caregivers or self-
feeding by the child, which can help to overcome time barriers
expressed by caregivers (Affleck & Pelto, 2012). A strict focus on the
child eating from a separate dish may also undermine important social
and cultural values of sharing the family meal from a common dish.

Recommending daily use of MNP may promote higher meal fre-
quency in contexts where caregivers give complementary foods occa-
sionally to young children. Although MNP interventions focus on
adding one sachet to one meal for the child in a day, BCC materials
can provide guidance on the importance of regular meals and snacks
for young children (McLean, Suter, et al., 2013). Program evidence is
mixed on this topic. Children in Nepal who had consumed 30-60
MNP sachets were twice as likely to meet MMF recommendations
(Mirkovic et al., 2016). An increase in feeding frequency was also

observed in MNP program areas in Mongolia (Batjargal et al., 2013)
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and Kyrgyz Republic (MOH Kyrgyz Republic, UNICEF and CDC, 2015)
but not in Madagascar (PSI Research Division, 2014) or Rwanda
(Micronutrient Project (UBC), 2013). The effect of flexible schedules

for MNP use on giving children semisolid food on a daily basis has

not been assessed.

MNP program evaluations have shown an increase in the propor-
tion of children fed a MAD: this indicator increased from 51% in 2009
to 67% in 2013 (p < .05) among children 6-23 months in Kyrgyz
Republic where MNP coverage was 74% in 2013 (MOH Kyrgyz
Republic, UNICEF and CDC, 2015). Children in Nepal who consumed
30-60 sachets from the last batch obtained were also twice more
likely to meet recommendations for MAD compared to children who
consumed no MNP (Mirkovic et al., 2016).

If MNP use addresses underlying nutrient deficiencies, this may
improve a child's appetite and contribute to an increased amount
of food consumed and the frequency of meals and snacks provided.
Loss of appetite in young children is a central concern to caregivers
in Bangladesh (Pelto et al., 2015) and Nigeria (UNICEF Nigeria,
2015). Caregivers participating in MNP pilot programs frequently
report an observable increase in the child's appetite (Angdembe,
Choudhury, Haque, & Ahmed, 2015; Bilukha et al., 2011; Jefferds
et al., 2010; Osei et al., 2014; Tripp et al., 2011; UNICEF Nigeria,
2015). Encouraging caregivers to feed their child using a separate bowl
can also help to increase their awareness about how much food the
child consumes during each meal (McLean, Suter, et al., 2013).

Child feeding practices during and after child iliness are also critical,
particularly in contexts where food restriction for sick children is com-
mon. Although program guidance states that MNP should not be given
to any child suffering from malaria, severe acute malnutrition, or severe
anaemia (HF-TAG, 2015), BCC materials can address the need for
encouraging a sick child to eat. For example, the Rwanda MNP counsel-
ling reference guide encourages caregivers to continue feeding sick chil-
dren with complementary foods prepared with the MNP, along with
continued breastfeeding, explaining that the added vitamins and min-

erals will help to fight the infection and promote quick recovery.

453 |

Safe preparation and storage of complementary foods and promotion

Food and water safety

of personal hygiene practices (e.g., handwashing with soap before pre-
paring food and feeding the child) are directly addressed in many MNP
interventions. Caregivers are instructed to add the MNP to a very small
amount of food and discard any leftover, even if MNP was added, in
order to avoid bacterial contamination of food that may be stored by
the caregiver and given to the child later in the day, as reported in
some MNP trials (Osei et al., 2014; UNICEF Nigeria, 2015). Evidence
of a direct impact of MNP interventions on the safe preparation of
foods and caregiver hygiene practices is limited. Caregiver hand-wash-
ing practices were similar between intervention and comparison areas
in Rwanda (McLean, Michaux, et al., 2013).

5 | DISCUSSION

This review has identified many opportunities to improve complemen-

tary feeding practices in the process of designing and implementing

MNP interventions. Countries scaling up MNP delivery to address
micronutrient deficiencies in young children should consider carefully
how to integrate this within broader programs that intentionally
and simultaneously address other IYCF practices. Given the role of
BCC approaches to improve complementary feeding practices
(Sanghvi, Seidel, Baker, & Jimerson, 2017), it would be important that
BCC for MNP targeted to caregivers also reinforce other key IYCF
messages for improving child nutrition in that context. For example,
given that adequate frequency of feeding is often a problem, MNP
promotional materials can include guidance on the recommended
number of times to feed a child each day, according to age, even
though MNP is only given once in the day. Examples of training and
BCC materials that integrate MNP and IYCF key messages exist that
could be replicated by future programs (Mirkovic et al., 2016; Nguyen
et al., 2016; UNICEF, 2012).

High-quality formative research on local IYCF practices is being
done as part of MNP program design, but there is still a gap in using
these findings to develop the program impact pathway and translating
them into IYCF program design recommendations. Research to date
has focused primarily on MNP-related issues, such as appropriate local
food vehicles for MNP use, and could place more emphasis on identi-
fying the key barriers and facilitators to caregivers providing locally
available nutrient-rich foods to young children (e.g., iron-rich foods).
Conducting dual purpose research and using the data to design inter-
ventions that promote both MNP use and optimal IYCF practices are
recommended.

Experiences reviewed here have shown that MNP providers,
including CHWs, tend to place more emphasis on assisting care-
givers with appropriate MNP use than other IYCF practices. Training,
monitoring, and supervision should reinforce proactive follow-up of
all targeted IYCF practices at both health facility and household
levels.

A lack of field-friendly monitoring indicators for child care and
feeding practices was also consistently observed. Although many
programs utilize large numbers of CHW for MNP delivery and
home Vvisits that include IYCF counselling and support, their field
monitoring tools focus on MNP coverage and adherence. Changes
in core IYCF indicators, including MMF, MDD, and MAD in children
6-23 months, are only assessed by program evaluation or nationally
representative surveys. However, there are many caregiver actions
associated with optimal IYCF practices that are directly promoted
as part of MNP interventions and could be monitored on a more
regular basis. The recent manual for developing and implementing
monitoring systems for home fortification interventions will be
helpful in strengthening monitoring and evaluation efforts (HF-
TAG, 2013).

Concerns with unintended negative consequences of MNP pro-
motion on IYCF practices, such as caregivers introducing foods with
MNP earlier than 6 months due to the promised positive effects or
modifying feeding practices in a negative way (e.g., choosing not to
purchase and give animal source foods) due to the perception that
the MNP will provide all the nutrients the child needs, were rarely doc-
umented. When introducing a new “product” to improve nutrient
intake in young children, it is important to avoid undermining existing

efforts to improve the availability and affordability of quality
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local foods (WHO, 2008). As another potential unintended negative
consequence, evidence of increased forced feeding has been found
in Bangladesh (Pelto et al., 2015). Adverse side effects associated with
MNP use, including increased diarrhoea (Soofi et al., 2013) and adverse
effects on the gut microbiome and intestinal inflammation (Jaeggi
et al., 2015) may negatively impact child feeding practices, dietary
intake, and nutrient absorption. Additional research is needed to
explore whether there are real risks of MNP promotion for optimal
IYCF practices. In addition to well-designed research trials, post hoc
analysis of program evaluation data on IYCF practices looking at
groups with different MNP adherence levels may also be useful in

exploring these indirect effects (Mirkovic et al., 2016).

5.1 | Limitations of current review

This was not a systematic review but included information in peer-
reviewed publications and the “grey” literature (unpublished reports
by governments, multilaterals, and NGOs) on IYCF outcomes as mea-
sured by MNP programs. We limited the scope to MNP interventions
delivered in stable and relatively food-secure development contexts;
therefore, our findings are not generalizable to food insecure and
humanitarian settings. Many of the programs included were pilot
efforts where intensity of program oversight and monitoring is likely
higher and may result in better outcomes than in national-scale pro-
grams. Program evaluations were often based on before-and-after
study designs without a comparison or control group, making it impos-
sible to attribute the changes observed solely to the intervention.
Thus, the proposed framework is primarily theoretical, as there was
sparse evidence to support or contradict the proposed impact path-
ways. Although stronger evaluation designs are recommended, it will
be difficult to identify the specific role of MNP promotion in changes
in IYCF practices in contexts where an integrated approach is effec-

tively delivered.

6 | CONCLUSION

There is a limited but growing body of evidence to suggest that the
implementation of MNP interventions, often integrated with programs
seeking to improve IYCF, can contribute to improve complementary
feeding practices. MNP interventions play an important role in ensur-
ing adequate micronutrient intake and reducing anaemia in young chil-
dren. Building on a supportive policy environment and complemented
by strategic and integrated BCC efforts, MNP delivery through routine
health services, community-based outreach, market-based models, and
other platforms has the potential to increase awareness of important
IYCF practices in a broad sense and increase frequency of contact
between caregivers and providers of IYCF counselling and support.
With regular follow-up at the household level and use of hands-on
methods for teaching caregivers about ways to prepare foods and feed
them to their young children, MNP interventions have the potential to
add renewed focus and resources to existing IYCF programs. However,
this can only be achieved when MNP intervention design, implementa-
tion, monitoring, and evaluation activities are fully introduced as part

of IYCF programming.
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