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UNDERNUTRITION

WHAT IS UNDERNUTRITION?

Undernutrition is a major cause of death and disease and is
the direct outcome of insufficient food intake and repeated
infectious disease. Preventing undernutrition requires
coherent strategies which look at underlying factors which
cause insufficient food and disease, such as food security,
access to health care, and environmental hygiene [5]

Undernutrition can result in fetal growth restriction, poor
breastfeeding, stunting, wasting, and deficiencies of vitamin A
and zinc. It is responsible for 45% of child deaths worldwide,
an estimated 3 million children per year [2]

KEY DEFINITIONS AND THE GLOBAL BURDEN OF

WHAT IS STUNTING?

Stunting is when a child is too short for their age. It is defined
as a height-for-age that is more than two standard deviations
below the World Health Organization (WHO) child growth
standards median [4].

Stunting is a result of inadequate nutrients and repeated
infectious disease in the first 1,000 days of a child life (from
conception through to the child’s second birthday). Stunting is
largely irreversible and is associated with reduced health and
development outcomes throughout the child’s life [6].

hotos:

©
o
©
f=
©
£
(o)
=
JL
@
oo
©
=X
©
N
©
o

=
S
(]
1=
1)
a



WHAT IS WASTING?

Wasting is when a child’s weight is too low for their height,
and is defined as a weight-for-height that is more than two
standard deviations below the World Health Organization
(WHO) child growth standards median [4]. It is an indicator
that a child is in need of treatment yet, in 2015, less than 15%
of children who needed treatment received it [7]. Globally,
wasting accounts for almost 5% of child deaths worldwide

[7].

Treatment programmes have typically targeted humanitarian
disasters; however, this is not where the majority of children
who are wasted live. Reducing the burden of childhood
wasting requires coordinated efforts to tackle underlying

WHAT IS WASH?

Goal 6 of the Sustainable Development Goals aims to ensure
availability and sustainable management of water, sanitation
and hygiene for all [8]. Inadequate WASH is associated with
a range of poor health outcomes including diarrhoea, soil
transmitted helminth infections and environmental enteric
disorder; all of which are caused by faecal-oral transmission
and are associated with undernutrition [5]. Adequate WASH:
increasing the quality and quantity of accessible drinking water;
safely storing and treating excreta; and ensuring hands; foods
and living areas are clean and hygienic;creates barriers which
prevent faecal-oral transmission [9].WASH programmes need
to be an integral component of nutrition strategies to achieve
the SDG targets.

causes such as poor access to healthcare,food insecurity, and
high rates of infectious disease [7]

Sustainable Development Goal (SDG) 2.2 [8]

End all forms of malnutrition, including achieving by 2025, the WHA internationally agreed targets on stunting and wasting
among children under five:

STUNTING: 40% Reduction in the number of children under-5 who are stunted
WASTING: Reduce and maintain childhood wasting to less than 5%

2 THE BURDEN OF UNDERNUTRITION IN

MADAGASCAR

The Sustainable Development Goals (SDG) aim to
end hunger and all forms of malnutrition by 2030.The
SDGs are aligned with internally agreed targets set by
the World Health Assembly (WHA): a 40% reduction
in children who are stunted, and to reduce childhood
wasting to less than 5% by 2025 [8] Madagascar must
accelerate progress in order to meet these targets.

Undernutrition is the single largest risk factor
contributing to death and disability (all ages) in
Madagascar [10]. Latest available figures indicate 15%
of children in Madagascar are wasted and one in every
two children are too short for their age. Madagascar
has the fourth highest stunting rate in the world [I1].
If the current rate of stunting does not reduce, by
2025 almost two million children in Madagascar will
be stunted, double global targets [12].




Table I: latest available figures for nutrition indicators in Madagascar

By 2030, end all forms of malnutrition, including achieving, by 2025, the internationally agreed targets on

stunting and wasting in children under 5 years of age, and address the nutritional needs of adolescent
girls, pregnant and lactating women and older persons

Internationally agreed targets Madagascar latest figures [10]

40% reduction in number of stunted children 49% of children under 5 are stunted (DHS 2009)

37% of women of reproductive age have anaemia (VWorld

50% reduction in anaemia in women of reproductive age Bank Data 2016)

30% reduction in low birth rate 6% of neonates have low birth weight (World Bank Data

2009)
Increase in rate of exclusive breastfeeding in first six months 42% of babies under 6 months are exclusively breastfed
by 50% (UNICEF 2012)
Reduce and maintain childhood wasting to 5% I5% of children under 5 are wasted (DHS 2004)

3. WATER, SANITATION AND HYGIENE CONDITIONS
IN MADAGASCAR

After nutrition, poor water, sanitation and hygiene (WASH) is the second leading risk factor contributing
to death and disability in Madagascar [10]. WASH interventions include those that improve the microbial
quality of drinking water; those that increase the quantity of water available to the household; sanitation
technologies and behaviours which safely contain excreta; and hygienic behaviours such as washing hands
with soap at critical moments and food hygiene. These four categories of intervention form intersecting
barriers to prevent faecal-oral transmission and associated diseases such as diarrhoea, soil transmitted
helminth (STH) infections and environmental enteric dysfunction (EED).

SDG 6 aims to ensure universal availability and sustainable management of water and sanitation for all [8].
The WHO/UNICEF Joint Programme Monitoring for Water Supply and Sanitation (JMP) uses a ‘service
ladder’ approach to benchmark and track progress across countries for ascending levels of service. The
highest WASH service levelsare :

» Safely managed drinking water, defined as an improved drinking water source which is: located on
premises; available when needed and free from faecal and contamination;

»  Safely managed sanitation facilities, defined as not shared with other households and where excreta
are safely disposed in situ or transported and treated offsite.

*  Basic hand washing facilities, defined as a device to contain, transport or regulate the flow of water
with soap and water available. [9]



Table 2: Madagascar status against WHO/UNICEF JMP Water Sanitation and Hygiene Ladders []3]

Drinking water Sanitation Hygiene
Madagascar National* National* National
2015 2015 2015
Safely managed -
Basic service 51% 10% 51%
Limited service 3% 14% 23%
Unimproved 31% 32%
No service 16% 44% 26%

Madagascar is currently far from reaching SDG targets.Latest data from the Joint Monitoring Programme
indicates that 49% of people only have access to unimproved or surface drinking water, only 10% of the
population have access to basic level sanitation, 44% still openly defecate,and half the population lacks basic
hand washing facilities [13].

Poor WASH conditions are associated with a range of adverse health effects. There is a well-established
evidence base that improved WASH reduces diarrhoeal incidence. Recent meta-analysis [14] suggest:

* sanitation interventions can reduce diarrhoea risk by 25% (RR=0.25 (0.63,0.88)
*  promoting handwashing with soap (HWWS) reduced diarrhoea risk by 30% (RR=0.70 (0.64,0.77).

While the associated between water, sanitation, and hygiene and diarrhoea has been the predominant
focus of the WAGSH sector, there has been renewed focus on other wash-related transmission pathways
as well as health outcomes beyond diarrhoea. There is emerging evidence that contamination of weaning
foods can be higher than that of drinking water [15], suggesting that food hygiene — particularly infant food
hygiene — is an important transmission pathway for diarrhea. One study in Nepal found a food hygiene
intervention package was associated with a significant reduction in mean coliform count found in children’s
food [16].

A systematic review of the impact of improved WASH on STH infections also found access to sanitation
was associated with decreased likelihood of infection with any STH (OR 0.66, 95% Cl 0.57-0.76) and
soap use/ availability was associated with lower infection with any STH (OR 0.53, 95% Cl 0.29-0.98)
[17]. Neglected tropical diseases associated with poor WASH conditions, such as Lymphatic Filariasis,
Schistosomiasis, and soil transmitted helminth infections,are endemic in Madagascar [I8].

Poor WASH conditions can negatively impact on people’s life through, for example, diverting time away
from other important activities for the collection of water or increasing household food poverty by
diverting finite funds for the purchase of safe drinking water [19]. Understanding how these multiple
pathways impact upon nutrition outcomes is critical to understanding how best to integrate efforts and
accelerate progress towards targets.



4 CAUSES AND DETERMINANTS OF
UNDERNUTRITION:A REVIEW OF EVIDENCE

Undernutrition is a consequence of poor dietary intake and infectious disease [20] whereby a limited
quantity and quality of food interacts with reduced capacity of the body to absorb nutrients. The
interaction between dietary intake and infectious disease is therefore a key component in understanding
undernutrition. Reduced nutritional status increases a child’s susceptibility to disease, and increased
disease reduces the child’s capacity to absorb nutrients, even when accessible.

This interaction is of most importance in the first 1,000 days of life — the period from conception through
to a child’s second birthday — when the process of stunting is concentrated and, after which, is likely
irreversible. Undernutrition during this period can result in a weakened immune system and a higher
propensity to infectious disease which may further impede on the gut’s capacity to absorb nutrients and
leads to lifelong consequences such as stunting. Children’s long-term health outcomes are dependent upon
the nutritional status of women at the time of conception and during pregnancy. Foetal-growth restriction
causes more than one quarter of all newborn deaths, and neonates with foetal-growth restriction are at
increased risk of being stunted at 24 months, and of developing a range of non-communicable diseases in
adulthood [21]. Interventions to improve child nutrition outcomes must therefore consider both mother
and child and should target the first 1000 days.
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When a child is stunted they are more likely to be disadvantaged not just today, but for their whole
lives. Stunted children will fall sick more often, perform less well in school, and will grow up to have
less employment opportunity, and be more susceptible to chronic diseases [|].The consequences are
also likely to be passed-on to the next generation as maternal stunting increases the risk of maternal
and neonatal mortality through the increased likelihood of the restriction of blood flow to the uterine
and reduced growth of the uterus, placenta and fetus during pregnancy; and a higher likelihood of
obstructed birth due to the mother’s narrower pelvis [2].A high proportion of stunting on a population
level also harms economic growth as adults who are stunted have lower earning potential due to their
lower educational attainment and higher propensity to disease and sickness [4].

Although adequate nutrition is a key determinant
of health linear growth, a review of 38 studies
examining the impact of dietary solutions found that
none of these dietary supplement interventions
were sufficient to intervention achieve even near
normal growth [22]. The most successful growth
effect from these studies (+0.7 HAZ) still only
accounts for about one third of the average growth
deficit among African and Asian children (-2.0 HAZ)
[23] suggesting that other interventions have an
important role to play. In the Lancet Maternal Child
Nutrition framework, interventions are classified
as either nutrition-specific and nutrition-sensitive
with progress needed across both to address the
global burden of stunting,

Table 3: Definitions of nutrition-specific and nutrition-sensitive programming (adapted from [2])

Nutrition—specific programmes/interventions

Nutrition—sensitive programmes/interventions

Address the immediate determinants of nutrition:
* adequate food and nutrient intake;
» feeding, caregiving and parenting practices;

* reducing burden of infectious diseases.

Address the underlying determinants of nutrition:

» food security;
* caregiving at maternal, household and community level;
* a safe and hygienic environment;

¢ access to health services.

Examples: maternal dietary or micronutrient supplementation;
promotion of optimum breastfeeding; complementary
feeding and responsive feeding practices and stimulation;
dietary supplementation; diversification and micronutrient
supplementation or fortification for children; treatment of
severe acute malnutrition; disease prevention and
management; nutrition in emergencies

Examples: agriculture and food security; social safety nets;
early child development; maternal mental health; women’s
empowerment; child protection; schooling; water, sanitation,
and hygiene; health and family planning services




Nutrition-specific interventions address the basic causes of undernutrition — for example increasing food
intake or altering feeding practices. However, the sustainable prevention of undernutrition requires a
nutrition-sensitive approach. Nutrition sensitive interventions are those that address the underlying causes
of undernutrition — such as caregiving practices or improving food security. Examples of nutrition-specific
and nutrition-sensitive interventions are shown in table |.

Nutrition-specific interventions alone have been shown to be insufficient to alleviate the burden of
undernutrition. Global simulations of the 10 most effective nutrition interventions — including vitamin A
and zinc supplementation, balanced energy protein supplementation, complementary feeding, breastfeeding
promotion, and micronutrient supplementation in pregnancy — reduced the global prevalence of stunting
by less than 20% even when simulated coverage levels reached 90% [6]. In part, these nutrition-specific
interventions do not address the underlying causes of undernutrition and must be combined with nutrition-
sensitive policies and programmes. Reducing malnutrition will require multi-sectoral engagement to deliver
interventions which are both nutrition specific and nutrition sensitive. Figure |, shows the interaction
between undernutrition, the context in which it occurs, and the actions needed to promote optimal foetal
and child growth.
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5 WASH AND UNDERNUTRITION

Water, sanitation and hygiene are key nutrition sensitive interventions. Cross-sectional evidence suggests a
strong association between the practice of open defecation and stunting which can explain a large fraction
of international height differences even when other factors such as GDP are accounted for [24].

At least three important biological mechanisms linking inadequate WASH and undernutrition have been
identified: diarrhoeal diseases; soil transmitted helminth infections (STH); and environmental enteric
dysfunction. All these conditions lead to reduced capacity of the body to absorb nutrients. The link
between inadequate WASH and diarrhoea is well established [25]. Diarrhoea affects nutritional status by
reducing appetite and reducing the gut’s capacity to absorb nutrients. This in turn reduces the body’s
capacity to resist disease, increasing the likelihood of repeat infections [26]. It has been estimated that
repeated bouts of diarrhoea in the first 2 years of a child’s life may account for 25% of stunting [27].
However, there is also evidence to suggest children may grow faster in between diarrhoeal episodes,
resulting in catch-up growth [28].

STH infections are associated with poor sanitation. Eggs and larvae transfer from faeces to soil in the
absence of adequate sanitation, contaminating water and food [29]. Globally, an estimated 440 million
people were infected with hookworm in 2010, 819 million with Ascaris lumbricoides and 465 million
with Trichuris trichiura [30]. These infections can affect nutritional status by reducing the gut’s capacity
to absorb nutrients and appetite suppression [17]. Maternal hookworm infections can also increase the
risk of preterm delivery and low birth weight, contributing to long-term poor nutritional outcomes[17].



Though diarrhoea and STH infections contribute to poor growth outcomes alongside dietary deficiencies,
they cannot adequately explain the burden of stunting. A global simulation of the impact of increasing the
coverage of sanitation and hygiene intervention to 99% coverage, estimated this would result in a 30%
reduction in diarrhoeal incidence, and consequently a 2-4% reduction in global stunting prevalence [6].
However this model may underestimate the contribution of sanitation and hygiene on growth outcomes
as it excludes consideration of a third biological mechanism through which inadequate WASH impacts on
undernutrition: environmental enteric dysfunction (EED) [23].

EED is an asymptomatic condition of the gut that reduces the body’s capacity to utilise nutrients and
fight disease. It is hypothesised that the condition is caused by repeated infections of the intestine as a
result of repeated exposure to pathogens in the environment; and that when present in young children
the condition may explain growth deficiencies [23]. Humphrey et al (2009) suggest that it is EED, and
not diarrhoea, which is the primary causal pathway from poor sanitation and hygiene to undernutrition;
and that the provision of toilets and promotion of handwashing could reduce EED and consequent poor
growth outcomes.

In addition to biological mechanisms, there are indirect pathways through which WASH may contribute to
poor nutritional status such as: the diversion of the household food budget to pay for safe drinking water;

and the diversion of time from caregiving responsibilities to collect water at long distances from the home
[29].




6 TRIALS OF WASH INTERVENTIONS AND CHILD
NUTRITION

There is a large literature on WASH and undernutrition. However, the majority of studies are cross-
sectional (e.g. [24]), and any observed association between WASH and nutrition is vulnerable to residual
confounding. A Cochrane review completed in 2013 [31] included |4 intervention studies for the effect
of WASH on nutrition outcomes. A meta-analysis including 4,627 children found that WASH was
associated with a 0.08 increase in height-for-age z-score although this was only borderline significant
(95% CI 0.00 to 0.16). In contrast, analysis suggested no impact on wasting [31]. However, only five of
the studies included in this review were randomised control trials and none of those five included water
supply  or sanitation interventions. Table 2 displays the results from those five included RCTs alongside
trials published subsequent to that review.

Recent Evidence: WASH and stunting

Since this Cochrane review, recent WASH studies have challenged our understanding of how WASH
programming impacts nutritional outcomes. Two studies have shown a statistically significant effect on
stunting. A cluster-randomized controlled-trial (CRCT) in 121 rural communities in Mali assessed HAZ
and WAZ scores |.5 years after a community-lead total sanitation program. The study found access to
private latrines was almost twice as high in intervention communities (65% vs 35%).The program showed
a mean HAZ score increase of 0.18 in intervention communities compared to controls (95% CI 0.03 —
0.32) and a mean WAZ score increase of 0.09, though this was not statistically significant (95% Cl — 0.04
to 0.22) [32]. Another CRCT in Maharashtra, India assessed HAZ scores |18 months after a government
led village sanitation intervention among 3432 children under 5. The study found a moderate 8.2%
increase in latrine coverage in intervention group (P= 0.073), and the program achieved a mean HAZ
score increase of 0.3 in children under 5 in intervention communities compared to controls (95% CI

0.04 to 0.61) [33]

By contrast, two other CRCTs in of India (Odisha and Madhya Pradesh) did not find a significant effects of
sanitation interventions on growth outcomes. In Odisha WAZ and HAZ scores of children under 5 were
assessed in 100 rural villages 12-24 months after the intervention. Intervention households achieved a 28%
increase in access to private latrine, yet no significant difference in WAZ or HAZ scores was detected [34].
India’s Total Sanitation Campaign was assessed in 80 villages in Madhya Pradesh. The intervention increased
the percentage of households in a village with improved sanitation facilities by 19% on average. However,
the intervention did not improve child health measured on the basis of multiple health outcomes, including
the prevalence of gastrointestinal illnesses and intestinal parasite infections, and growth [35]. In Rwanda,
another CRCT analysed the impact of community health clubs on child health and nutrition outcomes
[36]. 150 villages were randomly selected and allocated to control, intervention lite or intervention classic;
follow up was within two years. Compared to control the classic intervention had a positive effect on
reported household water treatment (RD 0086, 95% CI 0 029-0 -14; p=0 003), and presence of improved
sanitation facilities (0 085,0 015-016; p=0 017). However these did not lead to improvement in children’s
nutritional status [36].

The three large-scale trials which did not document an impact on nutritional outcomes reported relatively
low uptake and compliance. Limited impact may be due to failures to initiate and sustain behaviour over
time. In addition, all the trials looked at low cost onsite sanitation and none had stunting as a primary
outcome.



Recently, three large scale intervention studies were designed to address the evidence gap of the impact
of sanitation on nutrition outcomes. The Sanitation Hygiene Infant Nutrition Efficacy (SHINE) trial [37]
in Zimbabwe hypothesised that EED is a major underlying cause of both stunting and anaemia, primarily
caused by ingestion of faecal material due to poor WASH at home. [37]. The trial used a 2x2 factorial
design to assess the independent and combined effects of protecting infants and young children from
faecal ingestion through a comprehensive WASH intervention and/or improving the nutritional adequacy
of the infant’s diet (through a IYCF intervention) on length and haemoglobin levels at |8 months of age.
The second set of trials, WASH Benefits [38, 39] were implemented in Kenya and Bangladesh and
included a seven-arm cluster randomised control design which compared the effect of: water only;
sanitation only; hygiene only; combined WASH; nutrition; and combined WASH and nutrition against a
control group.

Results from all three trials have now been made public through either presentations or publications [38,
39]; and results show that though adherence was high across all intervention arms, no additive benefit from
integrating WASH with nutrition intervention on linear growth and stunting. An additive benefit of WASH
was seen on only on diarrhoea and only in Bangladesh.

While recent evidence has shown a mixed effect of traditional WASH interventions on nutritional
outcomes, they also highlight current data limitations:

* Studies have not addressed all the critical pathways for faecal-oral transmission. In particular, no
large-scale trials have examined the role of complimentary food hygiene on nutritional outcomes.
Studies have documented a reduction in significant reduction in mean coliform count found in
children’s food following uptake of a food hygiene intervention [16]. The relationship between
complimentary food hygiene and stunting needs further research
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* Impacts of WASH improvements on nutritional outcomes in the WASH-Benefits and Shine Trials
may have been limited due to relatively robust baseline conditions. For example, in Bangladesh only
10% of households reported open defecation at baseline [38]. In contrast, interventions had the
largest effect on stunting when baseline coverage was low and the intervention was associated
with significant increases in behaviour [32].

*  Current evidence suggest that community-level coverage may be an important factor in the links
between WASH and nutritional outcomes. For example, in theWASH Benefits studies,
interventions were targeted at pregnant women and the compounds in which they lived. In
contrast, data from Mali — which reported robust improvements in nutritional outcomes - was
delivered to the entire village cluster [32].

* None of the trials have systematically explored the impact of water quantity or water supply
improvements. Lack of sufficient water quantity will impact negatively on the enactment of
hygiene behaviours necessary to bar faecal-oral transmission and reduce the prevalence of enteric
pathogens. There is also a growing body of evidence to suggest that the greatest contribution
WASH makes to health outcomes is by enabling improvement in social and economic pathways,
through the diversion of funds and time away from the drudgery of water collection [29]. It will
not be able to test this hypothesis until an intervention is delivered which addresses water access.

Recent Evidence: WASH and Wasting

All the recent studies discussed above found no significant effect of VWASH interventions on WAZ scores
but one additional study examined the additive benefit of a household WASH package on recovery from
severe acute malnutrition [40]. A CRCT was conducted among 20 clusters embedded in a routine
Outpatient Therapeutic Feeding Programme (OTP) in Chad. Both arms received the OTP, but the
intervention arm received an additional household WASH package (chlorine, soap, water storage
container and promotion on use). The study ran for one year and conducted follow-up at 2 months and
6 months post recovery. Although no significant difference was reported in relapse rates at either time

point, the study did find that time to recovery was 4.4 days shorter in the intervention arm receiving the
WASH package (p=0.038) [40].

Data from all studies discussed is included in Appendix |

Summary: WASH and Nutrition

Observational data and biological plausibility suggest that adequate WASH conditions play an important
role in nutritional outcomes. However, systematic reviews and subsequent RCTs have shown a mixed
effect of WASH interventions on undernutrition. As discussed above it is possible these mixed effects
are a result of inadequate community coverage, or intervention failure to address the critical pathways
from poor WASH to undernutrition. A key takeaway is the need for WASH interventions to be nutrition-
sensitive, enabling integration at a programming level as well as synergy at householdlevel.
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7. THE GLOBAL RESPONSE TOUNDERNUTRITION

Undernutrition and the Millennium Development Goals

In the year 2000, the international community adopted the Millennium Development Goals (MDGs). Under
MDG |, to “eradicate extreme poverty and hunger”, the targets aimed to halve the proportion of people
who suffered from hunger between 1990 and 2015.Within this target, there were two key indicators:i) to
reduce the prevalence of underweight children under-five years of age, ii) to reduce the proportion of the
population who were below the minimum level of dietary energy consumption [41].

An evaluation of the MDGs has shown that the proportion of undernourished people in developing
regions was nearly halved from 23.3% in 1990, to 12.9% in 2014-2016. It has also shown there was a global
reduction in underweight children,from | in 4 childrenin 1990,to | in 7 in 2015. However, these reductions
varied widely by region. Eastern Asia, Latin America and the Caribbean successfully met their targets, while
Southern Asia and Sub-Saharan Africa did not. In Sub-Saharan Africa,the number of underweight children
rose during this period, due to population growth. Although not an MDG target, the number of children
stunted declined world-wide from 1990 to 2015 with the exception of Sub-Saharan Africa[41].

Though some of the MDG targets were met, the framework has since been criticised for failing to
encourage multi-sectoral working and integration. A 2016 Partnership Forum for advancing the
Sustainable Development Goals (SDGs), criticised the MDGs for reinforcing a siloed approach to
development, thereby undermining the potential for sustained systematic change. This report highlighted

the need to break down traditional sectoral thinking and opt for a more integrated approach to multi-
stakeholder partnerships [42].



The First 1,000 Days and the Scaling Up Nutrition Movement

Mid-MDGs, in 2008 a landmark Lancet series [43] was published, which synthesised the current evidence
base on under-nutrition and helped build global consensus on necessary actions. This series highlighted
the importance of early interventions, both during pregnancy and infancy to prevent undernutrition.
Ultimately, it led to a dramatic global shift in approaches towards maternal and childhood undernutrition.
In particular, it laid down the evidence base upon which the 1,000 days approach was later created.

In2010,in response to the scientific evidence presented in the Lancet publication,and a growing recognition
of the failings of the international system to respond to nutrition needs, a non-profit organisation called
1000 Days was created, coining this window of opportunity as ‘the first 1,000 days’. This organisation
works as a partnership to advocate for nutrition as a policy and funding priority and to mobilise partners
to improve nutrition for women and children worldwide.

Around this time a policy brief titled ‘Scaling Up Nutrition: A Framework for Action’ was published, and
later endorsed by hundreds of institutions including the WHO. This network of actors and collaborators
became a more formal entity in 2012 when the SUN movement developed a revised road map and strategy,
which would act as its guiding framework. [44]

Undernutrition and the Post-MDG Era

In 2012, the World Health Assembly (WHA)[45] endorsed global targets for 2025 including: a 40%
reduction in childhood stunting; a reduction in childhood wasting to less than 5% and an increase in
exclusive breastfeeding to at least 50% [4, 45]. By the middle of the same year the UN Zero Hunger
Challenge increased the pressure on global targets calling for zero stunted children under 2 years, and
zero malnutrition in pregnancy or early childhood [45]. At the same time, as a famine unfolded in the
Sahel and the Horn of Africa, G20 members committed to addressing chronic malnutrition and emergency
response. In line with earlier policies,both initiatives advocate for a multi-sectoral approach that includes
both nutrition-sensitive interventions, such as water, sanitation and hygiene, and nutrition-specific ones.

Undernutrition and the Sustainable Development Goals

In 2015 the |7 Sustainable Development Goals were adopted by 193 countries, and the policy gap was
closed. WASH and nutrition are central to these goals. Goal 2 calls for zero hunger by 2030; while Goal
6 calls for clean water and sanitation for all [8]. Central to the SDGs is inter-agency coordination, and a
much greater understanding that delivering multiple goals call for shared and coordinated action across
sectors. Annual publications of the Global Nutrition Report emphasize this point, and in 2017 the report
positioned nutrition as a catalyst for achieving all other SDGs [46]. The report highlighted that
investments in nutrition can return $16 for every $1 spent; but to do this actions must be integrated to
tackle not just undernutrition but other development challenges as well [46].

WAGSH and Undernutrition: Global Policies and Programs

The UN has called 2016 — 2026 A Decade of Action on Nutrition to focus on five core areas: sustainable
food production; strong infrastructure systems (Including WASH); health systems; equity and inclusion;and
peace and stability [45]. There is a clear consensus that the burden of undernutrition remains
unacceptably



high and that addressing it will require integrated working, including WASH programming as a key
component.

Two key documents have led the drive to translate the policies supporting integration of WASH and
nutrition into a practical solution. The first, in 2015,WHO, UNICEF & USAID published a dossier of
practical solutions for policies and programmes to improve nutrition outcomes through WASH
improvements [5]. The strategies call for a combination of: an enabling policy and institutional
environment; access to good quality hardware and services; and demand creation. Suggested WASH
solutions to include in nutrition programmes were grouped into the following categories

* Hand hygiene
* Food safety Water treatment
* Sanitation use

® Faeces management

The WHO, UNICEF, and USAID strategy document provides guidance on how to integrate WASH into
existing nutrition programming at health care facilities (HCF), the community-level, and the household. At
HCF, WASH interventions should be promoted as part of ante-natal care, and child health days including
food supplementation distribution and acute malnutrition management. Implementation guidelines for
community-level interventions include leveraging community health workers and mobile clinics. The
use of behaviour change techniques such as CLTS, village theatre, support groups and cash transfers are
recommended. The document also gives suggested indicators for measuring outputs, outcomes and
impact

— enabling cross country comparison of results [5]. Examples of some of these indicators can be found in
Table 2.
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Table 4: Suggesting indicators for measuring impact of WASH and nutrition integrated programming adapted from

[3]

Domain Output Indicators

Human Resources Development * Proportion of target organisations that have modified follow-up supervision

and monitoring to include WASH elements

Number of nutrition professionals trained in WASH elements per 100,000
inhabitants

Reach of joint programme activities a

Proportion of households in target areas participating in activities where both
nutrition and WASH messages were delivered

Domain Outcome Indicators

Water .

Proportion of households with access to an improved water source
Proportion of households consistently storing their drinking-water safely

Proportion of households consistently treating their drinking-water with
recommended HWT technologies

Proportion of households with knowledge of at least one HWT method

Infant and YoungChild Feeding * Proportion of infants 0—5 months of age who are exclusively breastfed

Proportion of children 6—23 months of age who receive minimum acceptable
diet

Proportion of children breastfed within | hour of birth
Proportion of children 12—15 months of age who are fed breast milk

Proportion of children 20-23 months of age who are fed breast milk




To complement the WHO framework, in 2017 Action Contre Le Faim (ACF) released their WASH’
Nutrition practical guidebook to provide practitioners with usable information and tools to design and
implement effective WASH and nutrition programmes [47]. The approach is split into the following five
pillars:

I Prioritising WASH interventions in areas affected by undernutrition
Prioritising the mother/child dyad

Emphasising behaviour change

H oW PN

Improving coordination between all stakeholders
5. Ensuring 2 WASH minimum package

Focusing on the mother-child dyad, it recognises both the significance of the 1,000-day period, and the
interdependency of maternal and child health outcomes. The health and well-being of a pregnant and
lactating mother are closely connected to the growth and health of her child, and inadequate nutrition or
health in the mother can affect the child. Behaviour change is emphasised in recognition that adequateWASH
takes sustained effort to maintain; and is not simply a matter of providing hardware. The ‘WASH
minimum package’ refers to a set of minimum service delivery and awareness raising components to
prevent WASH- related diseases and to keep the mother and child healthy. The package serves to
incorporate all the other components through the inclusion of indicators which focus on household
behaviours (e.g. methods for storing water and disposing of faeces) and mother/caretaker knowledge
around hand and food hygiene. The minimum package is also articulated for health clinics and SAM
treatment. The guidebook provides practitioners with tools, guidelines and areas of focus for integrating
WASH with nutrition at household, community, health centres, schools and national level. This
document is a critical bridge from the high- level messages of the SUN network into doable actions for
practitioners to ensure that the benefits of integration reach the mothers and children most in need.

Global policy summary

Overall, through the emergence of new
scientific evidence, and lessons learned
from the MDG era, global policies in
the nutrition sector all highlight the
need to focus on the first 1000 days
of life, to curtail the largely irreversible
disadvantages associated with poor
nutrition during this window. Priority is
placed on the mother and child as the
main target  for interventions.
Furthermore, policies have adapted to
include both nutrition specific and
nutrition sensitive interventions as
imperatives for improving nutritional
status, with WASH as one of the key
ingredients. With initiatives like the
SUN movement, and the SDG agenda,
multi-sectoral collaboration and
integration is becoming the mainstream
of international development policy.




8 THE NATIONAL RESPONSE

Nationally, the nutrition response in Madagascar has largely mirrored the developmental shift and progress
from learnings from the MDG era through to the SDGs. Currently, the Malagasy policy approach to
address undernutrition in country follows many major international frameworks and initiatives and reflects
the global shift towards are more multi-sectoral and inclusive response, often including aspects of WASH
programming.

This overview of the national response will be further supported by key-stakeholder interviews in country
with key WASH and nutrition actors. This initial overview aims to provide a brief look into the national
nutrition policy in Madagascar, and how this aligns to global policies and frameworks. It will also highlight
some information about what is known on the operationalisation of these policies into practice, who is
supporting their implementation and how. Key stakeholder interviews will allow for further analyses of
the WASH / nutrition arena in Madagascar, how these areas overlap, will highlight gaps in programming and
provide a stakeholder analysis of relevant actors.

The National Office for Nutrition

L’'Office Nationale pour la Nutrition (ONN) is the national body that is responsible for multi-sectoral
coordination, research and monitoring & evaluation in the nutrition sector in Madagascar. It is a separate
entity to the Ministry of Health and is directly overseen by the Prime Minister. In addition to the ONN
there are 22 Regional Offices for Nutrition (ORN) in 22 regions throughout Madagascar. The ORNs
work in partnership with NGOs and community-based organisations to ensure implementation of
nutrition activities at district and commune levels [48].




National Policies and Strategies

In late 2017 the ONN announced its new nutrition strategy ‘Plan National d’Action pour la Nutrition’
(PNAN III). This new plan demonstrates a shift in focus by the ONN to a more multi-sectoral approach,
which has specific targets for reducing stunting in Madagascar [48]. Previous iterations of the National
Nutrition Strategy (PNAN | and PNAN II) did not specifically address stunting. The progression of
the PNAN policies throughout the years reflects the global policy shift from siloed, nutrition specific
interventions during the MDG era, to the multi-sectoral and nutrition sensitive approaches (including
WAGSH) of the SDG era.

The overall aim of the current strategy is to improve the nutritional status of the Malagasy population, with
a particular focus on vulnerable populations. This aim is supported by four objectives [49]:

I.  Reduce the prevalence of chronic malnutrition (stunting) from 47.3% to 38% by 2021.
Reduce the rate of underweight children from 32.4% to 25%.

Keep the acute malnutrition rate below 5%.

> W

Reduce the percentage of infants with low-birth weight from |1.4% to 9%.

PNAN [l is a 3-armed approach. Table | shows a list of targets for each arm, and the corresponding
activities that will be implemented to support each target [48].
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Table 5: PNAN Ill arms and activities

Arm |: Nutrition Specific Arm 2: Nutrition Sensitive | Arm 3:Nutrition Governance
a  Reducing anaemia prevalence a  Improving household food a  Enhancing political structure and
. - security regulation of nutrition sector
b. Reducing malnutrition prevalence
S - . Improving nutritional f . Improvin rdination
¢ Reducing vitamin A deficiency b proving ,Ut tional status o b proving coo ato
school-aged children mechanisms

d Increasing rate of exclusive

. ¢ Improving rate of households with ¢ Improving resource mobilisation
breastfeeding

access to potable water, sanitation,and
a clean environment

Supported by 5 interventions, and Supported by 7 interventions and Supported by 2 interventions and
activities  including:  breast-feeding activities including: enhancing nutrition activities including: reinforcing leadership
promotion, vitamin A supplementation, related WASH activities, managing of ONN on nutrition matters, ensuring
growth monitoring, enforcing salt illnesses related to nutrition multi-sectoral coordination

iodization

In arm 2, the specific WASH activities include: reinforcing household water treatment and proper storage,
promoting handwashing with soap, and sensitizing communities to use latrines and manage excreta
appropriately. The WASH activities also included, promoting food hygiene, and personal, domestic and
environmental hygiene [48].

These 3 arms are supported by an underlying focus on communications and emergency response.

Figure 2 depicts a visualisation of this plan.

Emergency Response

PNAN Il

Nutrition

Governance s
Sensitive

Communication



The ONN has also created school-specific nutrition policies. The most recent “Programme Nationale
D’alimentation de Nutrition et de Santé Scolaire” (PNANSS IlI) was implemented between 2013-2015.
The goal of PNANSS Il was to contribute to the improvement of academic performance by improving the
nutritional status of school aged children. This goal was supported by 3 objectives [50]:

I. Reducing the rate of food insecurity by half, amongst targeted households with student
beneficiaries.

2. Increasing the coverage of institutions in the target area, using improved hygiene, water and
sanitation systems from 26% to 50%.

3. Ensuring that more than 80% of school aged children in target areas benefit from nutrition
activities.

Nationally, PNAN lIl is aligned with the Malagasy National Development Plan (PND), specifically objective
4.1.3: to fight against malnutrition. The PND was written in 2015 and focuses on the need for sustainable
development in country, and the need to gradually build a new Madagascar from the ground up [51].

National Alignment to Global Policy

Globally PNAN lil aligns with SDG 2 (eliminate hunger, ensure food security,improve nutrition and promote
sustainable agriculture), the SUN Movement, and the ICN2 — International Conference on Nutrition
declarations.

Madagascar joined the SUN movement in 2012. For 2017-2018 the SUN movement has a list of policy
priorities for Madagascar which include:

- Revising the national nutrition policy (PNN), implementation plan and M&Eframework

- Creating the PNAN Il budget and organising a donor conference

- Boosting platform operationalization and enhancing members’ soft skills

- Improving data management and creating a national database

- Strengthening researcher and private sector platforms

Table 6: SUN supported researcher and private sector platforms in Madagascar

Platform Area of Work

Mikasa is a Malagasy researcher platform that is a part of the SUN movement. It aims to
contribute to the improvement of household nutrition and food security through research and
technical support. The platform is a mix of multi-sectoral researchers from a variety of national
and international universities and research institutes. The platform is currently focused on four
research areas for the 2017-2021 period, however no more information was available on these
areas (Universite d’Antananarivo, 2013).

Mikasa

Is a private sector platform that has been mentioned by both SUN and UNICEF, however, no
Anjaramasoandro further information on their work was found. Potentially, more information on this initiative could
be collected during the key-stakeholder interviews.




In 2014 the Malagasy government participated in the Second International Conference on Nutrition
(ICN2). This high-level meeting brought over 2000 participants from government, civil society and the
business community with the aim of focusing global attention on addressing malnutrition in all forms. By
the end of this conference two documents (Rome Declaration on Nutrition and Framework for Action)
were endorsed by participating governments. This endorsement committed the Malagasy government to
establish national policies aimed at eradicating malnutrition and transforming food systems [52].

NGOs, donors and the private sector

At a policy level Madagascar appears to be following global guidance and best practice from the nutrition
sector, however, it still maintains one of the highest levels of stunting of children under the age of five, globally.
This suggests that there may be a gap between policy and the actual implementation of these strategies.
These national policies are often implemented with the aid of NGOs, the private sector and other foreign
bodies. A list of organisations, funding bodies and private sector parties which help to operationalise
these nutrition policies in Madagascar can be found below.

The World Bank

Improving Nutrition Outcomes

In 2017 in partnership with the World Bank, the Malagasy Ministry of Health began the implementation
of a programme aimed at increasing the utilization of a reproductive, maternal, child health and nutrition
minimum (RMCHN) service package and improving key nutrition behaviours associated with stunting.
The package aims to improve key nutrition behaviours known to reduce stunting in target areas. Based
on global evidence, a series of 10 high-impact nutrition interventions are included in the package and focus
on preventing stunting in the first 1000 days of life [53].
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Nutrition interventions include supplements; micronutrient supplementation during pregnancy, vitamin
A supplementation, and targeted energy-protein supplementation for pregnant women. They also include
a series of educational activities, such as, breastfeeding promotion, education on complementary feeding,
information on salt iodization, and education on the fortification of food staples. The final interventions
include: therapeutic zinc and oral rehydration salts for children with severe diarrhoea, treatment of severe
acute malnutrition, management of moderate acute malnutrition, and targeted provision of complementary
foods for children [53].

Although the primary focus of the minimum service package is health and nutrition, the World Bank has
allowed for flexible financing to potentially incorporate other sectors, such as WASH and social
protection.

Groupe de Recherches et d’Echanges Technologique (GRET)
PENIM

‘Le programme innovant d’education nutrionelle en milieu urban Madagascar’ (PENIM) aims to improve
nutrition education in the urban commune of Antananarivo, with a specific focus on complimentary feeding
habits. In partnership with the ONN, over a period of three years, the project will work to improve the
nutritional competency of health professionals, and to put in place a strategic pilot programme that will
focus on complementary feeding awareness [54].
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PFOA

‘Programme de fortification alimentaire pour les populations vulnerables a Madagascar’ (PFOA), in
partnership with UMR Nutripass, work on providing fortified food for vulnerable populations in Madagascar.
Recipients of the fortified food are pregnant and lactating women, and young children under the age of
five [55]

Nutri’zaza

Nutri’zaza is a local social business fighting against childhood malnutrition in Madagascar. It was formed by
GRET and is responsible for running baby food restaurants which serve a high-nutrient gruel, in Madagascar.
Nutri’zaza also provide education to mothers on complimentary feeding and make and distribute Koba
Aina — the high-nutrient flour which goes into the gruel [56].

UNICEF

Essential Nutrition Portfolio

This 2017 report by UNICEF highlights a business case for intervening in nutrition programming in
Madagascar. It conducts a nutrition damage assessment report, and from this report proposes a series of
nutrition interventions in an Essential Nutrition Portfolio (ENP).

Based on this report a series of 14 preventative and clinical nutrition interventions were proposed. The
interventions are organised as part of the nutritional life-cycle as follows [57]:

Table 7: Essential nutrition portfolio adapted from [57]

Antenatal Package (5) Child Package (7) Intergenerational Package (2)

¢ Pharmaceuticals and vitamin * Vitamin supplements * Universal salt iodization
supplements * Home food-based fortification of * Flour fortification

* Deworming and antimalarial complimentary foods

* Nutrition education * Enhanced diarrhea treatment

* Promotion of antenatal care * Breastfeeding promotion

* Balanced protein energy food * Complimentary feeding
supplements promotion

* Food supplementation for those
at highest risk of MAM

 |dentification and treatment of
SAM




Action Contre la Faim (ACF)
Projet NUTRIS

The project ‘Nutrition Renforcee et Intregree
pour la Sante’ aimed to reinforce the
knowledge of ACF and ASOS (d’Action Socio-
sanitaire Organisation Secours) staff members
on malnutrition in Madagascar. Overall, this
project aims to optimise the impact of WASH
activities on nutrition and improve multi-
sectoral synergies by [58]:

- Integrating  health and WASH
indicators and objectives into the next
national nutrition policy

- Defining and integrating a minimum
package of WASH activities in nutrition
programmes

- Creating and implement through the
ONN  multi-sectoral  coordination
mechanisms, conforming to SUN s
modalities B S i e

9. NEXT STEPS

Gaps in the current provision of nutrition and wash programming will be explored more fully through a
series of key stakeholder interviews to be held in Antananarivo in April 2018. Results from these interviews
will be used to create a gap analysis of wash/nutrition interventions in country, and the development of a
stakeholder analysis chart.

The gap analysis will include discussions with in country partners about the ideal scope and implementation
of WASH /nutrition programmes in Madagascar. This will be followed by key stakeholder interviews
which will identify the current climate of WASH / nutrition programming in country. Afterwards the
data from the interviews will be compared to the ‘ideal’ scenario of WASH/ nutrition programming in
country and will help to highlight where gaps exist in the system, and how these may be addressed.

Next steps in this process will involve:
I. In country meetings with partners to more closely define the scope of work and expected
outcomes

2 Key stakeholder interviews with WASH / nutrition actors in Madagascar to get a clearer
understanding of the local landscape

A gap analysis of current WASH / nutrition programming

4. A key stakeholder analysis of the current WASH/ nutrition actors
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APPENDIX I:

A review of impact results from randomised control trials examining the impact of WASH interventions onnutrition

outcomes.

Results included are CRCTs included in the Cochrane review on this subject (2013) [31] and identified CRCTs since that date.

Study

Exposure

Population

Process indicators

WAZ MD -0.06 (-0.27 to 0.15)

[59] HWWS + Water treatment 461 children under 5, Pakistan Not given HAZ MD -0.08 (-0.29 to 0.13)
383 children 6 — 59 mo. in Dysentery IRR: 0.64 (0.39 to 1.00)
. . L intervention WAZ MD 0.21 (-0.07 to 0.49)
[60] sl elldadon reilndiz Ve gag gupon @B e, i ceiel WAH MD 0.08 (-0.20 to 0.36)
(South Africa) HAZ MD 0.28 ( -0.06 — 0.62)
555 children 6 — 59 mo. in Dysentery IRR: 0.55 (0.42 — 0.73)
[61] Solar disinfection of drinking water |nterve.nt|on ) WAZMD 0.21 (-0.23 t0 0.21)
534 children 6 — 59 mo. in control WAH MD -0.11 (-0.03 to 0.08)
(Kenya) HAZ MD 0.11 (-0.19 — 0.41)
:lztzrv::t'i':;e" 6 - 39 mo Dysentery IRR: 0.5 (0.27 — 0.93)
[62] Solar disinfection of drinking water ) Study compliance greater than 90% WAH MD 0.15 (-0.15 to 0.45)
502 children 6 — 59 mo. control
. HAZ MD 0.22 (-0.04 to 0.48)
(Cambodia)
600HHs (intervention S&X;hsﬁ; Srg ;la(l_%ncl:g : 8 |329) (-0.61--0.16)
63 HWWS (caregivers 306 HHs (Control ’ ’ .
8

Under 5s (Pakistan)

WAH MD 0.03 (-0.32 to 0.38)
HAZ MD -0.01 (-0.37 - 0.35)




[64]

Exposure

HWWVS Soap and Floc

Population

1337 HHs in total

Process indicators

Diarrhoea prevalence — 0.55 (-0.18 to — 0.80)
WAZ MD 0.05 (-0.11 to 0.25)

(Pakistan) WAH MD 0.06 (-0.16 to 0.28)
HAZ MD 0.06 (-0.12 to 0.24)
Access to private latrines (1373
. o o o WAZ MD 0.09 (- 0.04 to 0.22)
[32] CLTS 2365 HHs intervention; 2167 HHs [65%] of 2120 vs 661 [35%] of 1911 HAZ MD 0.18 (0.03 o 0.32)
control in Mali households) . .
Diarrhoeal prevalence ratio 093 (0 -76—1 -14)
reported
3432 children under five in 8.2% increase in latrine coverage in HAZ MD 0'3. (004 to .0'6|.) o [ _
[33] CLTS . : . _ Diarrhoea Difference in Difference 2.8% (p =
India intervention group (P= 0.073)
0.029)
[65] CLTS . & social marketing of 31% increase i rate of toilet Cannot interpret from data provided
sanitation construction
WAZ MD 001 (012 to 009)
[34] Latrine promotion and 4586 HHs in intervention 28% increase in HHs with functional HAZ MD -0.10 (-0.22 to 0.02)
construction 4894 HHs in control latrine in intervention 7-day prevalence ratio of reported diarrhoea 0.97
(0.83 - 1.12)
WAZ MD - 0.269 [-0.579, 0.042]
9% Increase in improved latrines (12%— WAH MD - 0.284 [-0.748, 0.175]
[35] Latrine oromotion 5209 children <5 yrs old 6; P ”~ HAZ MD 0.135 [-0.538, 0.807]
P (INDIA) 10 :/ decrease is OD (4 — 15%) Diarrhoea — 0.003 (-0.019 to 0.013)
: : Any enteric protozoan -0.040 ( -0.089 to 0.008)
Anaemic 0.050 (-0.011 to 0.110)
WAH 0015 (-0 058 to 0 -088)
[36] Community health clubs 8734 HHs with children <5 yrs. HAZ MD 0028 (-0 083 to 014)

Diarrhoea prevalence 0.99 (0.85 to 1.15)




Exposure Population Process indicators

Relapse rate at 2 months -0.4% (p=0.911)

Nutrition  rehabilitation - —for Relapse rate at 6 months -1.0% (p = 0.532)
both control and intervention + Both groups improved WASH- practices .. P i
. : . . L . Time to recovery: 4.4 days shorter in
Household WASH kit 1603 6-59-month-old children but increase was higher in intervention . . _
[40] . . . . 2 o 1 _ intervention (p = 0.038)
(chlorine, soap, water storage admitted to OTP in Chad (absolute difference = 1.0;95% CI = [0.6; ) . . . _
. : . b — Weight gain velocity: 0.4 g/kg/d higher (p = 0.076)
container, and promotion on its use) [.4]; P =0.000) . oo o [ —
. . Diarrhoeal longitudinal prevalence -1.7% (p =
for intervention
0.223)
YRI: 70% adherence indicators for Difference of ALL interventions to just Nutrition
. o e WAZ MD 0.04 ( -0.07 to 0.15)
Babies born to 8246 Pregnant sanitation HWWS and nutrition
[39] women (Kenya) YR2: 25% adherence for HWWS and WAH MD 0.04 (:0.05 0 0.13
(A 4 Nota Stunting MD -2.3 (-7.1 to 2.5)
|. Water; W Diarrhoea: no difference.
2. Sanitation
3. HWWS; . . . .
4. Water, sanitation & HWWS: . . Dlﬁergnce of ALL interventions to just
5 Nutrition & IYCF Intervention specific Nutrition——
6. ALL (WASH + Nutrition) adherence measures were all greater WAZMD -0.11 (-0.23 to 0.02)
[38] 7' Gontroll(Datacollectionionly) Babies born to 5551 pregnant than 75% in WAH MD -0.06 (-0.17 to 0.05)
’ i women households assigned to the relevant Stunting MD -2.8 (-8.4 to 2.8)

intervention (similar at Yrl & Yr2)
Diarrhoea: ALL interventions reported
reduction of Diarrhoea.




