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Defined by UNICEF as ‘the outcome of insufficient food intake and repeated infectious 
diseases’, undernutrition is one of the world’s most serious problems, with long-lasting 
harmful impacts on health and devastating consequences for social and economic 
development. The three main underlying causes of undernutrition, namely unsuitable 
or insufficient food intake, poor care practices, and infectious diseases, are directly or 
indirectly related to inadequate access to water, sanitation facilities, and hygiene practices 
(WASH). There is a growing base of evidence showing the links between poor WASH 
conditions, especially exposure to poor sanitation, and stunting (low height for age ratio). 
However, the effects of WASH interventions on wasting (low weight for height ratio) and 
the impact of environmental enteric dysfunction (chronic infection of small intestine 
caused by extended exposure to faecal pathogens) on undernutrition should be explored 
further. Action Against Hunger (Action Contre la Faim) promotes a participatory nutrition 
causal analysis, the Link NCA methodology, which is used to analyse complex, dynamic, 
locally specific causes of undernutrition. This article aims to assess the main findings 
from 12 most recent Link NCA studies, conducted from the beginning of 2014 until the 
end of 2016. Results show that inadequate WASH conditions are often identified as major 
contributors to undernutrition in the study areas. The article also provides lessons learned 
and a set of practical recommendations for better alignment and integration of WASH and 
nutrition interventions. 
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In 2015, an estimated 156 million children under five were stunted (low height for age 
ratio) and 50 million were wasted (low weight for height ratio), most of them living 
in South-east Asia and sub-Saharan Africa (UNICEF/WHO/World Bank Group, 
2015). So far, global efforts to fight undernutrition have achieved some  success. 
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The prevalence of stunted children has fallen from 36.9 per cent in 1990 to 23.8 per 
cent in 2015 (IFPRI, 2016). However, global wasting prevalence among children 
under five has remained stable and billions of people still suffer from vitamin and 
mineral deficiencies. Despite the substantial headway that has been made, under-
nutrition remains the largest underlying factor for disease in children under five, 
accounting for 3.1 million child deaths annually (Black et al., 2013). 

At the most immediate level, undernutrition is the outcome of inadequate dietary 
intake and repeated infectious diseases (Blössner and de Onis, 2005). The underlying 
determinants include food insecurity, inappropriate care practices, poor access to 
health care, and an unhealthy environment, including inadequate access to water, 
sanitation, and hygiene (UNICEF, 1990). 

Figure 1 illustrates multiple pathways, both direct and indirect, through which faecal 
bacteria come into contact with humans and demonstrates the dependence of nutri-
tional status on the WASH environment. Poor WASH conditions facilitate ingestion 
of faecal pathogens, which leads to diarrhoea, intestinal worms, and environmental 
enteric dysfunction, a ‘chronic infection of the small intestine caused by extended 
exposure to fecal pathogens’ (Humphrey, 2009). This directly relates to the body’s 
ability to resist and respond to sickness by affecting the absorption of nutrients and 
decreasing the body’s immunity (Rodríguez et al., 2011). Other water and sanitation-
related illnesses (e.g. malaria, dengue, leishmaniasis, trypanosomiasis, yellow fever), 
together with chronic poisoning due to poor chemical quality of water, also contribute 
to the deterioration of nutritional status (Action Contre la Faim, 2011, 2014a).

Indirect links between WASH and nutrition refer primarily to a broader socio-
economic environment such as access and affordability of water, sanitation, and 
hygiene services, distance from the household to a water point, education, and poverty. 
Time wasted on water collection translates into decreased productivity, lower school 
attendance, and less time for caring for children and the household (Cairncross et al., 
2013). Inadequate access to water and sanitation impacts the educational success of 
school-age children, resulting in reduced opportunity to work, perpetuated poverty, 
and undermined household food security – the underlying causes of maternal and 
child undernutrition (Action Contre la Faim, 2011, 2014b). 

Numerous publications and studies have reported that improvements in drinking 
water, sanitation facilities, and hygiene practices have positive effects on disease 
reduction (Curtis and Cairncross, 2003; Luby et al., 2005; Wolf et al., 2014). When 
carried out effectively and at scale, WASH interventions have the potential to bring 
significant health and non-health benefits (Brown et al., 2011; Fewtrell et al., 2005; 
Strunz et al., 2014; WHO, 2016).

Through decreasing the pathogen load in the environment and overcoming the 
causes of infectious diseases such as diarrhoea, intestinal worms, and environmental 
enteric dysfunction, WASH interventions lead to improvements in nutritional status 
(Dangour et al., 2013; Prüss-Ustun et al., 2008). A growing base of evidence indicates 
that WASH interventions can positively impact stunting incidence rates, with the 
greatest effect on children under the age of 2 years (Dangour et al., 2013). For example, 
it was found that Peruvian children at 2 years old with the worst conditions for 
water source, water storage, and sanitation were 1 cm shorter than children with 

Copyright



286	 J. DODOS et al.

October 2017	 Waterlines Vol. 36 No. 4

Global poverty, 
discrimination 

and poor 
governance

Less time for 
economic 

activities and 
care practices

LACK OF 
KNOWLEDGE

UNIMPROVED 
SANITARY 

ENVIRONMENT

MALARIA, DENGUE, 
LEISHMANIASIS 

TRYPANOSOMIASIS, 
YELLOW FEVER 

INGESTION OF FAECAL 
PATHOGENS

MALABSORPTION OF 
NUTRIENTS AND 

REDUCED IMMUNITY

POOR NUTRITIONAL STATUS
e.g. stunting and wasting

CHRONIC POISONING
incl. arsenic

POOR HYGIENE PRACTICES
(personal, food and home 
hygiene; water storage)

LIMITED 
ACCESS TO 

WATER

UNIMPROVED 
WATER 

SOURCES

UNSAFE 
DRINKING WATER

ENVIRON-
MENTAL 
ENTERIC 

DYSFUNC-
TION

INTESTINAL 
WORM 

(NEMATODE) 
INFECTIONS

DIARRHOEA

Indirect link
Direct link

Water 
source far 
from home

Less money 
available for 

food and 
medicine

Water at 
high price

Figure 1  Relationship between poor WASH environment and poor nutritional status
Source:  Dangour et al. (2013), adapted by Dr J. Lapègue, Action Contre la Faim (2014c)

the best conditions (Checkley et al., 2004). Analysis of cross-sectional data from 
65  countries reports that open defecation explains 54 per cent of international 
variation in children’s height. The link is even stronger when population density is 
high (Spears, 2013). This suggests that India’s widespread open defecation and high 
population density might place children at increased risk of stunting and may help 
explain the ‘Asian enigma’: despite the increase in economic growth, children in Asia 
are shorter on average than those in Africa, who are poorer (Spears, 2013).

While the evidence regarding the consequences of poor WASH conditions (princi-
pally exposure to poor sanitation) on stunting is growing, the effects of WASH 
interventions on wasting are still to be explored. It should be noted, however, that 
wasting and stunting share mainly common direct and underlying risk factors and 
follow similar causal pathways (WHO, 2014b). This indicates that WASH interven-
tions may also play a role in reducing wasting. More data is needed to demonstrate 
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how and in which ways specific WASH mechanisms affect nutrition outcomes 
and determine which implementation modalities are most likely to lead to strong 
and sustained impact on nutritional status.

The Link NCA methodology

In order to strengthen the analytical foundation on which its programmes are 
built, Action Against Hunger (Action Contre la Faim) invested in the development 
of a structured method for conducting a nutrition causal analysis (NCA), which it 
has called the ‘Link NCA’ (www.linknca.org). This is a method for analysing the 
multiple causes and mechanisms leading to undernutrition as a starting point for 
improving the relevance and effectiveness of multisectoral (WASH, health, food 
security, mental health, and care practices) nutrition security programming in a 
given context. Since the causes of undernutrition often differ from one location to 
another (Action Contre la Faim, 2015), the purpose of this method is to go beyond 
generic interventions by identifying context-specific determinants of nutritional 
status in order to propose adequate and sustainable solutions.

The draft protocol for the method was designed by a small group of researchers 
and technical experts. Action Against Hunger then formed a multidisciplinary 
scientific committee to provide feedback on the draft protocol. The protocol was 
then field-tested within Action Against Hunger’s operational settings in Zimbabwe 
and Bangladesh, where it was assessed for its ability to yield plausible results, using 
accepted scientific research methods, while also being operationally feasible and 
relevant for Action Against Hunger’s programming decisions. Based on the results 
of these initial field tests, the method was overhauled, reviewed again by the scien-
tific committee, and field-tested in Burkina Faso. After the field test in Burkina Faso 
produced results in line with the method’s objectives and criteria, guidelines for 
conducting a Link NCA were designed and published in late 2014.

The Link NCA employs a mixed-methods approach, combining both qualitative 
and quantitative research methods, and draws conclusions from a synthesis of results. 
The Link NCA relies on quantitative surveys to assess undernutrition status and the 
prevalence of known risk factors, including WASH-related ones. Qualitative methods 
are incorporated throughout the protocol to address questions regarding how and why 
undernutrition occurs, as well as to consider the interactions between causes, common 
feedback loops, and the evolution of the causes through time, seasons, and following 
shocks. The information generated from multiple data sources is triangulated and 
reviewed through a participatory process to generate consensus on undernutrition 
causality and better inform programmes (Action Contre la Faim, 2017).

Figure 2 provides an overview of the Link NCA process, from the initial prepa-
ratory phase and point at which Link NCA study is considered to the point at which 
results are used to guide nutrition security interventions and/or to advocate for 
changes in policies affecting the condition of undernutrition. 

In the preparatory phase, technical experts from the organization that is planning to 
conduct the Link NCA study meet to discuss the relevance and feasibility of this type of 
study in a given context. If there is sufficient justification and a decision to conduct the 
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Figure 2  Steps in the Link NCA process
Source:  Action Contre la Faim (2015)
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study is made, technical experts then determine other key parameters such as nutrition 
problem (will the focus be on stunting, wasting, or both?), specific study objectives, 
target group and geographic coverage, timing and resources needed. 

Prior to conducting the Link NCA study, ethical approval is obtained from the 
appropriate local or national authority. Also, informed consents are obtained from 
all participants in the Link NCA studies.

In the second step of the process, a Link NCA analyst is recruited to carry out 
an in-depth review of secondary data sources (official statistics, reports, academic 
studies, and locally available grey literature), organize interviews with key infor-
mants and, if necessary, conduct field visits. After acquiring a good understanding of 
the overarching environment, the Link NCA analyst generates a set of preliminary 
hypotheses about the risk factors and pathways, suggesting possible mechanisms of 
association between risk factors and undernutrition in the study context. 

The following is an example of one preliminary hypothesis: 

Hypothesis P (Figure 3): Inadequate access to safe drinking water due to 
surface water being the main source of water, and long distance (and time) to 
collect water. Description of the hypothesis: Inadequate and/or poor access 
to  safe drinking water is directly related to high prevalence of diseases and 
can impact negatively children’s nutritional status. The major source of water 
(pond, 42%) is surface water, which might be easily contaminated due to various 
pollutants. Besides, surface water is directly depending on the climate condition 
and from time to time the water sources are getting dry. Almost 31% of the 
population in the targeted area take 1h30 to 3h00 to fetch water, meaning that 
they are most likely to collect less water than needed to satisfy basic water needs 
(Action Contre la Faim/USAID/ECHO, 2016).

The preliminary hypotheses are then presented and debated in a one-day workshop 
with technical experts chosen for both their knowledge of the local context and 
expertise in one of the nutrition security pillars (nutrition, health, care practices, food 
security and livelihoods, WASH, anthropology, sociology, economy). The objective of 
this technical experts’ workshop is to review, reject, or validate preliminary hypotheses 
on risk factors and pathways to undernutrition proposed by the Link NCA analyst as 
well as to reach a consensus around the hypotheses to be field-tested and further 
explored during the community-level data collection. The workshop also provides an 
opportunity to formulate new hypotheses on risk factors and pathways to undernu-
trition that might have been missed in the previous stage of the process. 

The next step in the process involves community-level data collection. This 
component of the Link NCA methodology aims at going beyond technical data by 
exploring the specificities of a local context, the challenges vulnerable and margin-
alized groups are facing, and unique factors that are contributing to the commu-
nity’s nutritional vulnerability. All data collection at the community level includes 
a qualitative enquiry, focused on: 

•	 understanding how communities define and perceive undernutrition;
•	 exploring communities’ perceptions of the causes and consequences of poor 

food security, WASH, health, and care in relation to undernutrition;
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Figure 3  Hypothesized causal pathway of inadequate access to safe drinking water to undernutrition
Source:  Action Contre la Faim/USAID/ECHO (2016)

•	 identifying seasonal and historical trends of undernutrition and risk factors; 
•	 understanding how communities prioritize these risk factors.

This qualitative component is mainly based on pretested, semi-structured 
research instruments. Clusters (in the Link NCA guidelines typically used to refer 
to a village in a rural setting) are randomly selected within the study area. In some 
studies, the Link NCA analyst starts by zoning the area to better understand 
key parameters and then randomly selects the clusters (e.g. random selection of 
the clusters close to the market versus clusters that are more isolated). Within the 
clusters, participants are purposively selected. Four types of participants, namely 
community leaders, key informants (e.g. community health workers, traditional 
healers), mothers and fathers of children under five, and caregivers of positive 
and negative deviant children are intentionally chosen, based on the usefulness of 
information they are likely to provide. Depending on the study objectives and the 
context, the Link NCA analyst may choose to interview other participants such as 
adolescents and grandparents.
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If recent, representative, and good quality secondary data is available, the 
quantitative component of the community level data collection is optional. 
If secondary data is not available or sufficient to draw firm conclusions, this step 
of the Link NCA process may include a SMART nutrition survey, used to estimate 
the prevalence of undernutrition among children under five, and/or a risk factor 
survey, a cross-sectional survey used to estimate the magnitude and severity of key 
risk factors. 

All Link NCA studies are looking at several WASH indicators: household access to 
safe water source and water management, quantity of water per capita per day, use 
of hygienic and safe sanitation facilities, presence of soap or ashes in the household, 
and hygiene practices. According to the hypotheses identified, Link NCA studies 
can include some other context-specific WASH indicators such as animal waste 
management or child body cleanliness. 

Once the data collection is complete, the Link NCA analyst works on synthesizing 
various outputs and evidence gathered throughout the Link NCA process in order to 
assign a preliminary rating to the hypothesized risk factors. The hypothesized risk 
factors are rated as ‘rejected’, ‘minor’, ‘important’, or ‘major’ based on their relative 
contribution to undernutrition. The risk factors can also be deemed ‘untested’ when 
not enough information was gathered to reach a conclusion. 

During the fourth step of the Link NCA study, technical experts from funding 
agencies, NGOs, universities, and government representatives from different sectors 
are invited to the final workshop to discuss the findings, decide which factors are 
the most relevant for explaining undernutrition in the study area, validate or update 
risk factor ratings proposed by the Link NCA analyst, and generate consensus 
about the plausible causes of undernutrition. As part of the process, these stake-
holders are also asked to provide confidence notes on each result of the Link NCA 
study. The confidence note is a temperature tool assessing how reliable stakeholders 
deem the findings related to a particular risk factor to be (high, medium, or low). 
The confidence notes are based on the perceived strength of the information and 
evidence gathered for each risk factor and pathway. A high confidence note is not 
scientific proof of causality but rather conveys that a large majority of stakeholders, 
after reviewing the quality of the data triangulated from several sources, are similarly 
convinced of the causal relevance of the risk factor.

Following this final workshop, the Link NCA results are presented to operational 
stakeholders and to the communities that participated in the study. The Link NCA 
study concludes with a set of agreed recommendations and steps forward to improve 
multisectoral nutrition security programming. Subsequently, the operational team 
might also implement a response analysis to decide which recommendations to 
implement and how to implement them.

Human and logistic resources needed to conduct the Link NCA study vary greatly 
from one context to another and depend on certain key study parameters, such 
as whether or not a SMART nutrition survey and/or a risk factor survey will be 
included in the process. Some rough estimates, based on the past experiences, show 
that it takes between four and five months to complete the study, involving a team 
of five (if secondary data is available and no additional surveys will be included 
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in the process) to approximately 29 people (if SMART/risk factor surveys are to be 
conducted). The Link NCA study in Burkina Faso took four months to complete and 
cost a total of €45,000 in 2012 (Action Contre la Faim, 2015). 

Since 2010, Action Against Hunger has produced 23 Link NCA studies all around 
the world and, at the time of writing this article, seven were ongoing. This article 
discusses the results of 12 most recent Link NCA studies, conducted from the 
beginning of 2014 until the end of 2016, in the following countries: Bangladesh 
(Sathkira district, 2014), Cambodia (Choam Ksant district, Preah Vihear province, 
2016), Chad (Abdi district, Ouaddai region, 2015), Democratic Republic of Congo 
(DRC- Kasai Occidental, 2014), Ethiopia (Sidama, 2014), Ethiopia (Harargue, 2014), 
Ethiopia (Borena, 2016), India (Khaknar block, Bhuranpur district, 2014), Kenya 
(West Pokot county, 2015), Mauritania (Guindimakha, 2016), the Philippines 
(Province of Masbate, 2014), and Uganda (Karamoja, 2016). 

Results presented in this article have been jointly analysed by independent 
research consultant, WASH, and Link NCA technical experts from Action Against 
Hunger. Descriptive statistics have been used to summarize the results per Link NCA 
study. Studies are then grouped according to the region where they were conducted 
(Africa or Asia) and results are compared between the regions. Graphic analyses 
have been used to present the overall (total) results from 12 Link NCA studies as well 
as segregated results by sector/risk factor category and region. 

In each of these 12 studies, the risk factors of undernutrition have been grouped 
into five categories: 

•	 Food security and livelihoods (FSL), including risk factors such as household access 
to enough foods, employment opportunities and sources of income, agricul-
tural production, access to markets, and resilience to climate change.

•	 Mental health and care practices (MHCP), including risk factors such as infant 
and young child feeding practices, maternal health and well-being, psycho-
social care, time for childcare, quality of diets of children under five, and 
nutritional status of women of childbearing age. In the humanitarian domain, 
the term ‘mental health and childcare practices’ covers a broad area of issues 
that are often related. Grouping them in one cluster and addressing them in 
an integrated manner is part of Action Against Hunger’s global strategy for 
fighting against malnutrition and hunger. 

•	 Health, including risk factors such as access to health services and quality of 
care, prevalence of diseases in children under five, community health seeking 
behaviour, and immunization coverage.

•	 Water, sanitation and hygiene (WASH), including risk factors such as access, 
quality and quantity of water, access and use of sanitation facilities, disposal 
of child faeces, hygiene practices (hand washing at critical times, use of soap, 
child cleanliness), and environmental hygiene (presence of open defecation in 
the community, presence of animal or human faeces in the household, waste 
disposal and management).

•	 Other risks such as discrimination based on gender, educational opportunities, 
tradition and beliefs. 
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With regard to the WASH sector specifically, results are analysed for the sector as a 
whole (WASH total) and for each sub-component individually, namely water, sanitation, 
personal hygiene, and environmental hygiene. Even though the Link NCA method 
rates risk factors based on the strength of their association with undernutrition as 
‘minor’, ‘important’, or ‘major’, this article is only looking at the risk factors identified 
as ‘major’. Major WASH risk factors that proved to be interdependent (e.g. hygiene 
practices and access to water) are studied together as a mechanism in which one risk 
factor is leading to another and jointly create a pathway to undernutrition. 

Results

Table 1 shows the occurrence of risk factors that appeared as major contributors 
to undernutrition across 12 Link NCA studies. As can be seen, the occurrence of 
WASH (23), FSL (22.5), MHCP (21) and Health (18) related risk factors is approxi-
mately equal, confirming a strong presence of multiple and diverse determinants of 
undernutrition in the study areas. The occurrence of ‘Other risks’ is notably lower 
(9.5). Although the share of major risk factors is almost even, the proportion of 
WASH-related risk factors is slightly higher than for any other sector (Figure 4). 
However, it should be noted that mechanisms to undernutrition are often closely 
interrelated and that risk factors from one domain might have significant impact on 
the risk factors from another domain.

Results from eight studies implemented in western, central, and eastern Africa 
(Figure 5) show that the share of major risk factors is approximately equal: 23.1 per 
cent Health, 22.4 per cent WASH, 21.6 per cent FSL, 21.6 per cent MHCP, and 
11.2 per cent ‘Other risks’. However, the proportion of FSL and WASH-related risk 
factors identified as major contributors to undernutrition (29.6 per cent for each 
sector) in four studies implemented in South and South-east Asia (Figure 6) is 
larger compared with other sectors (24.1 per cent MHCP, 9.3 per cent Health, and 
7.4 per cent ‘Other risks’). 

Looking at different WASH sub-components individually, water-associated risk 
factors (37 per cent) seem to be the greatest concern across 12 studies, followed by 
sanitation and personal hygiene, which rank equally (28 per cent), and environmental 
hygiene (7 per cent). Nevertheless, the results from 12 Link NCA studies show notable 
differences between the regions. In the studies conducted in Africa (Figure 7) water-
associated risk factors (40 per cent) appear to be more present when compared with the 
studies conducted in South and South-east Asia (31.3 per cent), in which sanitation-
associated risk factors are more dominant and account for half of the WASH-related 
risk factors (Figure 8). Furthermore, personal hygiene appears to be of greater concern 
in eight African studies (36.7 per cent) than in four Asian studies (12.5 per cent), while 
the share of risk factors related to environmental hygiene is approximately the same 
in both regions, varying between 6 and 7 per cent.

Finally, it should be noted that the results from three studies conducted in 
Ethiopia (Sidama, Harargue, and Borena) appear to differ in the number and types 
of major risk factors identified, indicating the sensitivity of the Link NCA method to 
local context and location-specific determinants of undernutrition. 
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Figure 4  Proportion of risk factors identified as ‘major’ in 12 Link NCA studies
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Figure 5  Share of ‘major’ risk factors per sector in eight African studies 
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Figure 6  Share of ‘major’ risk factors per sector in four Asian studies 
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Figure 7  Proportion of different WASH components appearing as ‘major’ risk factors for 
undernutrition in African studies

Copyright



	 LINK NCA NUTRITION CAUSAL ANALYSES	 297

Waterlines Vol. 36 No. 4	 October 2017

Environmental 
Hygiene 6.2%

Personal 
Hygiene 12.5%

Sanitation 
50.0%

Water 
31.3%

Figure 8  Proportion of different WASH components appearing as ‘major’ risk factors for 
undernutrition in Asian studies

Discussion: how to read these results

The Link NCA methodology presents a detailed, contextualized, and local model 
of the undernutrition causes and as such is only valid for the population studied. 
Consequently, the results cannot be generalized to other areas in the country 
where study is conducted without complementary analysis. Dissimilar findings 
from three Ethiopian studies, conducted in different localities within the country, 
confirm this. 

The Link NCA methodology aims to be operationally feasible, balancing scien-
tific rigour with field time, expertise, and resource realities. The methodology is 
flexible enough to be context-adapted; however, the overall process is following a 
sequential approach based on standardized tools and uniform protocol. Therefore, 
the content of the outputs is context-specific and differs for each Link NCA study, 
but the structure of the outputs should be consistent among studies. The steps of 
the method are precisely defined and have all been tested in the field. Guidance 
and tools are available for each step in the process. A dedicated unit of experts (Link 
NCA Unit) is responsible for the quality of studies and respect of the overall protocol 
during their implementation. 

The Link NCA is built as a mix-method approach, meaning that study results 
should be only read considering both the findings from a qualitative enquiry 
and the findings from quantitative data analysis. Information derived from the 
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quantitative part of the study complements the qualitative information and both 
are equality important and necessary for obtaining an in-depth picture of diverse 
causes and mechanisms leading to undernutrition in a local context. Important 
work has been done to mitigate the risk of bias in the Link NCA studies. However, 
there is no zero-risk bias and the qualitative enquiry could still potentially be 
subject to a sampling or selection bias when choosing villages, participants or when 
distributing participants into different sub-groups. Self-reporting biases related to 
sensitive questions can happen during the quantitative assessment (e.g. on hygiene 
practices), where respondents tend to choose the socially desirable behaviours. 
As for the SMART/risk factor survey (quantitative component of community-level 
enquiry), data are collected at a specific point in time and present a snapshot of a 
situation. It is therefore important to consider overall study results according to 
the year when the study was conducted as well as the season, because there are 
seasonal variations of risk factors and undernutrition itself (e.g. seasonal peaks of 
diarrhoea prevalence, seasonal lack of water, seasonal peaks of wasting). 

When interpreting the results, it should not be overlooked that the Link NCA 
study does not include statistical analyses of causality and cannot possibly lead 
to a causal conclusion (e.g. concluding that high undernutrition rates in the 
community are the result of inadequate sanitation only). Instead, it is designed to 
test the strength of association between different risk factors and undernutrition 
and to provide a strategic prioritization of risk factors with an inference of causality, 
relying on the triangulation of evidence from multiple sources, experts’ validation, 
and consensus building that takes place in the final stage of the process during the 
stakeholders’ workshop. 

Drawing some general conclusions from the data out of 12 studies is challenging 
because of the significant differences between the regions, populations, sample 
sizes, and level of representativeness. Nevertheless, the authors’ view rests on the 
assumption that aggregated results from these 12 Link NCA studies highlighted 
some specific priorities and patterns.

WASH plays a major role in undernutrition across multiple settings. Association 
between poor WASH conditions and poor nutritional status has been widely perceived 
by the communities. The findings show that WASH-related risk factors such as 
presence of open defecation practices in the community, unhygienic environments 
(including inadequate waste management), inconsistent access to safe water, insuf-
ficient domestic water supply, and poor hygiene practices are consistently identified 
as one of the main causes of undernutrition across 12 Link NCA studies. 

In addition to the direct relationship perceived between WASH conditions and 
nutritional status, it is also important to consider the role that WASH plays within 
each cluster of the underlying causes of undernutrition: food security and liveli-
hoods, health, and mental health and care practices. To illustrate, WASH affects 
access, availability, stability or resilience, and utilization of food resources, and 
significantly impacts food security (Alderman et al., 2013). Several Link NCA 
studies reported that water access is a common constraint for good crops, growing 
vegetables, and for keeping livestock. Likewise, deficient WASH is partially respon-
sible for poor health among the populations studied. There are frequent reports of 
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stomach ache and intestinal problems in children, which could be symptomatic 
of nematode infections and environmental enteric dysfunction, both caused by a 
chronic exposure to faecal pathogens (Brown et al., 2011; WHO, 2014a). Frequent 
observations were that children are exposed to domestic animal faecal contami-
nation (they often pick food up from the floor to eat) and that, in many instances, 
inadequate care practices are related to the lack of knowledge regarding environ-
mental and personal hygiene. Poor hygiene coupled with inadequate care practices 
are threats to children’s health and development (Mwase et al., 2016).

The Link NCA studies show that some of the major contributors to undernu-
trition are WASH-related issues, but also that poor WASH conditions are created by 
something else or included in a specific mechanism. For example, the study in Uganda 
(Karamoja, 2016) revealed that severe droughts forced many families to migrate from 
rural areas to the capital and women had to engage in income-generating activities. 
This, in return, decreased their time for breastfeeding and water collection from the 
safe source, which is far off, as well as for water treatment at home. 

Therefore, the risk factors are often strongly related and dependent on each 
other. On that account, most of the mechanisms start from a large range of critical 
issues not specifically related to WASH, but combined together, those interre-
lated and complex issues are contributing to the creation of unhealthy environ-
ments in which specific WASH risk factors appear to be ‘major’ contributors to 
undernutrition.

Implications and recommendations for field practitioners 

The multidimensional nature and causes of undernutrition call for coherent and 
coordinated responses that transcend traditional sector boundaries. Given the results 
presented, the authors recommend improving the WASH environment in all settings 
where exposure to faecal pathogens is an important threat to children’s health and 
nutritional outcomes. This would require integrating different WASH components 
into nutrition programmes, adapting WASH interventions to include nutritional 
considerations; i.e. making them more nutrition-sensitive and impactful on nutrition 
as well as improving collaboration between WASH and nutrition actors. 

There are several design characteristics that could make WASH interventions 
nutrition-sensitive: for instance, targeting on the basis of nutritional vulnerability. 
The first 1,000 days after conception have been identified as a critical point in a 
child’s development because of the rapid process of linear growth, which mirrors 
brain development (Victora et al., 2010). WASH programmes targeted to this age 
group are therefore more likely to achieve nutritional outcomes and prevent the 
developmental deficits associated with early growth faltering. Likewise, WASH inter-
ventions can be implemented in a manner that protects women’s time; reducing 
the time women spend fetching water can affect the time they have available for 
childcare. The Link NCA methodology emphasizes the fact that the causes of under-
nutrition often differ from one location to another and the main purpose is to go 
beyond generic interventions. Therefore, recommendations regarding the WASH 
interventions to be implemented are context-specific and will depend on the Link 
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NCA study results and risk factors identified as major contributors to undernu-
trition in the study area. For example, in the settings where sanitation is revealed 
to be a major concern, focus could be placed on reducing open defecation, latrine 
construction, safe disposal of children’s faeces, and cleaning up environments. 
In  some other contexts, interventions may prioritize improvement of drinking 
water quality, promotion of handwashing at critical times, reducing animal waste 
contamination, and similar.

From the operational point of view, there are several recommendations for 
aligning and integrating WASH and nutrition interventions in the areas where both 
WASH conditions and undernutrition are a concern: 

•	 Joint situation analysis and planning. Conducting joint assessments by WASH 
and nutrition technical sectors is more likely to foster a comprehensive under-
standing of the situation and encourage an integrated response. The Link NCA 
methodology is a suitable tool to be used in this regard as it engages multidis-
ciplinary stakeholders in causal analysis and transfers the results into multisec-
toral programme planning and response.

•	 Co-ownership of the results. Conclusions from the Link NCA studies indicate 
that a participatory process is essential for establishing accountability and 
co-ownership of the results. One way to incentivize sectors to work together 
to achieve shared objectives is to incorporate one or more specific indicators 
(e.g. 70 per cent of the target population demonstrate adequate and hygienically safe 
child feeding practices) into the project objectives of another sector and/or to set 
a common specific objective for both sectors.

•	 Geographical co-location of WASH interventions in nutritionally vulnerable areas. 
The Link NCA outputs, among others, include visual examples of interaction 
among different risk factors; that is, pathway diagrams, which demonstrate 
where certain key interventions would be likely to have the greatest impact 
on undernutrition. These pathway diagrams can help the WASH sector in 
the selection of geographical area, level, and type of intervention. The use of 
relatively low-cost and easy-to-apply mapping techniques to overlay various 
key indicators to better understand the relationship between WASH conditions 
and undernutrition rates can also help improve decision-making. Mapping can 
be used at any geographical level (household, community, district, region) as an 
assessment, programme design and/or monitoring tool, but primarily, it could 
help ensure good geographical concentration of WASH projects in the areas 
with high prevalence of undernutrition.

•	 WASH and nutrition co-messaging. Several findings from the Link NCA studies 
suggest that timing, location, and potential synergies among interventions 
should be carefully thought out to ensure that activities have maximum 
participation without overburdening women. When communicating with the 
community, WASH and nutrition actors often target the same beneficiaries 
and aim at similar results: for example, increasing knowledge and practice of 
handwashing with soap at critical times among mothers/caretakers of children 
under five. Yet their efforts are often poorly coordinated and interventions poorly 
harmonized. Delivering key WASH and nutrition messages in an integrated 
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manner can help save resources, identify areas of overlap (e.g. discussing food 
hygiene practices when promoting healthy and nutritious foods), and reinforce 
them through joint communication channels. 

•	 Communication and coordination between WASH and nutrition stakeholders. A good 
number of programme and policy recommendations from the Link NCA studies 
have highlighted the need for ensuring regular communication and information 
sharing among key stakeholders as well as establishing a well-coordinated 
management and reporting structure, if improvements in nutritional outcomes 
are to be achieved. The level of integration should be decided on the basis of 
sector capacities and context-specific conditions. Even when strong synergies 
are not possible, due to, for example, funding constraints or activity timetables 
preventing different sectors from operating as a single programme, there are 
still options for aligning interventions as long as there is good coordination, 
communication, and collaboration between actors. 

For concrete guidance and examples of good practice from the field, we recommend 
consulting WASH’ Nutrition: A Practical Guidebook on Increasing Nutritional Impact 
through Integration of WASH and Nutrition Programmes (Action Against Hunger/
UNICEF/ECHO, 2017). Any organization planning to conduct a Link NCA study can 
receive support from the Link NCA Technical Unit (for more information, please 
consult http://linknca.org/support.htm). 

Conclusions

Factors and pathways leading to undernutrition are diverse, complex, and most of 
the time interconnected. The key broad factors that influence nutritional status are 
food, care practices, access to health care, and healthy environment, including the 
access to water, sanitation, and hygiene. Achieving a long-term, sustainable, and 
at-scale impact on undernutrition requires a multisectoral approach and addressing 
both direct and indirect causes of poor nutritional status. 

The Link NCA methodology is a reliable tool for providing a multisectoral 
overview of factors affecting nutritional status within a given area, and can 
stimulate in-country multi-stakeholders’ dialogue and trigger appropriate actions. 
One of the strengths of the Link NCA method is a participatory approach, which 
offers the opportunity for a wide range of stakeholders (from community members 
to technical experts) to express their opinions and perceptions regarding the causes 
of undernutrition as well as to discuss, review, and finally validate study conclu-
sions. In addition, the Link NCA studies are usually followed by a response analysis 
exercise, which aims to ensure that the key findings are transferred into locally 
tailored interventions and programming. 

The aggregated results from 12 Link NCA studies show that inadequate WASH 
conditions are often identified as a major contributor to undernutrition. 
WASH  environment appeared to be an essential determinant of children’s nutri-
tional status both in Africa and Asia and a core enabler for other sectors such as food 
security and livelihoods, health, and care practices. The authors’ view rests on the 
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assumption that the evidence is sufficient to justify and support the integration of 
nutrition and WASH interventions in the contexts where both poor WASH condi-
tions and high prevalence of undernutrition are a concern. 
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