
sustainability

Article

Pathways to Improving Nutrition among Upland Farmers
through Nutrition-Sensitive Agriculture Interventions: A Case
from Northern Laos

Indu K. Sharma 1,2,* , Dirk Essink 1, Victoria Fumado 2,3, Ranjan Shrestha 4, Zefanya D. Susanto 1

and Jacqueline E. W. Broerse 1

����������
�������

Citation: Sharma, I.K.; Essink, D.;

Fumado, V.; Shrestha, R.;

Susanto, Z.D.; Broerse, J.E.W.

Pathways to Improving Nutrition

among Upland Farmers through

Nutrition-Sensitive Agriculture

Interventions: A Case from Northern

Laos. Sustainability 2021, 13, 13414.

https://doi.org/10.3390/su132313414

Academic Editors: Libby Swanepoel,

Jessica E. Raneri and Arminda Paço

Received: 3 October 2021

Accepted: 23 November 2021

Published: 3 December 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Athena Institute, Faculty of Science, Vrije Universiteit of Amsterdam, 1081 HV Amsterdam, The Netherlands;
d.r.essink@vu.nl (D.E.); z.d.susanto@student.vu.nl (Z.D.S.); j.e.w.broerse@vu.nl (J.E.W.B.)

2 Barcelona Institute for Global Health (ISGlobal), University of Barcelona, 08007 Barcelona, Spain;
victoria.fumado@sjd.es

3 Barcelona Saint John of God University Hospital, University of Barcelona, 08950 Barcelona, Spain
4 SNV Country Office, Vientiane P.O. Box 9781, Laos; ranjanshrestha@snv.org
* Correspondence: i.k.sharma@vu.nl

Abstract: While there is an increased awareness of the role of nutrition-sensitive agriculture (NSA)
interventions on nutrition, the studies that investigate holistic pathways from interventions to
nutrition outcomes are inadequate. We aimed to understand these pathways to improved nutrition
from the Enhancing Nutrition of Upland Farming Families (ENUFF) Project implemented in northern
Laos. We applied an embedded case study design by recruiting 101 participants representing
implementers, school and private sector representatives, and beneficiaries, of which 34 participated
in interviews and 68 participated in 11 FGDs. This was supplemented by a desk review of project
documents. We analyzed the data using a directed content analysis across five pathways using a
published framework on impact pathways from NSA interventions to nutrition outcomes. The project
contributed to nutrition mainly through three core pathways-food production, nutrition and WASH-
related knowledge, and agricultural income, supported by strengthening local institutions within the
project’s scope. While it is evident that the project contributed to empowering women by saving their
time and increasing income, further study is needed to investigate the translation of these aspects to
nutrition-related practices. We also suggest the need to sustain the capacity of local institutions and
their engagement beyond the project cycle. To enhance the effectiveness of NSA interventions on
nutrition, there is a need to design and implement intervention package with multiple pathways and
tailored strategies based on nutrition outcomes, the envisaged pathways, geographical context, and
factors affecting these.

Keywords: multisector nutrition; convergence; nutrition-sensitive; qualitative study; Laos; factors;
traditional food systems; malnutrition

1. Introduction

The role of the agriculture sector in addressing poor diets and consequent malnutrition
has been previously studied [1,2]. Optimising the contribution of agriculture to address
malnutrition requires a nutrition-sensitive approach in designing and implementing the
interventions, simultaneously addressing its multiple determinants [3,4]. There is, therefore,
the need to make the agricultural sector nutrition-sensitive by redesigning conventional
agricultural interventions to nutrition-sensitive agriculture (NSA) interventions, which
explicitly incorporate nutrition objectives and actions [2,5].

Past studies have suggested that NSA can address malnutrition through multiple
pathways [2,3,5]: improving food production [2,3,5], raising income level enabling the
purchase of nutritious foods [2,3,5], empowering women to make nutrition-related deci-
sions [2,3,5], increasing nutrition-related knowledge [3], strengthening local institutions [3],
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and food price [2]. NSA can appropriately fit in the context of low- and middle-income
countries (LMICs), as most of the population depends on agriculture as the primary source
for their livelihood [2,6].

While there is abundant evidence on the impact of NSA interventions on nutrition and
specific pathways to such effects, studies that investigate a holistic examination of impact
pathways are limited. Our recent review highlighted research gaps on the pathways on
women’s empowerment, income-expenditure and strengthening of local institutions, sug-
gesting more research [3]. Furthermore, fragmentation of the evidence-based intervention
package across multiple studies has limited the understanding of the holistic pathways
and the effects [3]. There is thus a need to map the comprehensive impact pathways that
lead from NSA interventions to better nutrition outcomes by assessing the effects of the
interventions on nutrition and detailing the pathways from the interventions to the effects.

In this article, we report on a case study conducted in Lao PDR (hereafter Laos). Laos
is one of the LMICs facing a high burden of malnutrition, with undernutrition rates higher
than the global average. As per the Lao social indicator survey 2017, 33% of children
under the age of five years are low height-for-age (stunted), 21% are low weight-for-age
(underweight), and 9% are low weight-for-height (wasted) [7]. These rates are higher than
global average rates on undernutrition, for example, 21.9% of children under the age of
five years are low height-for-age and 7.3% have a low weight-for-height [8]. Despite the
reduction in poverty and significant economic growth over the last decade [9], the country
experiences slow progress in reducing malnutrition among children and women [10].
Moreover, 40% of women of reproductive age are anaemic [11]. Persisting geographical
and economic inequalities further exacerbate the problem. The country faces one of the
highest inequalities in malnutrition rates by wealth and location, e.g., the difference in
stunting rates between the richest and poorest, and urban areas and rural areas are 40.9%
and 21.2%, respectively [8].

There is a need for the agriculture and food (agri-food) system in Lao PDR to be more
nutrition-sensitive to address inadequate diet and malnutrition. The traditional agri-food
system in Laos exhibits subsistence production with rice as the main staple [12]. The food
system in upland villages in northern Laos traditionally relies on shifting cultivation to
produce food [13]. Subsistence production is transitioning to commercialized agriculture fo-
cused on annual cash crops cultivation and is developing as a means for livelihoods [13,14].
The insufficient production diversity seems to be a reason for inadequate diet. A study
found that more than half of the study population were food insecure [15]. The study
highlighted that eighty-eight percent of average calorie intake per capita came from rice
whereas there was less consumption of other foods such as meat, eggs, fats, and oils [15].
Wild foods are important sources of subsistence as several populations depend on such
foods to fulfill their nutrition needs as well as income [14]. Food diversification and in-
creased access to nutrient-rich foods, such as vegetables, meat, and fish, is necessary to
address inadequate diet and consequent malnutrition in Lao PDR [12]. NSA approach can
tap into the traditional agri-food system to make the system nutrition-sensitive [16] by
incorporating nutrition across the pathways from food production to food consumption.

The government of Laos has committed to achieving the second Sustainable Develop-
ment Goal—end hunger, achieve food security and nutrition by 2030 [17]. It has developed
a road map to promote people’s health by eliminating food insecurity and malnutrition as
envisaged in the National Nutrition Strategy to 2025 and Plan of Action 2016–2020 [10].
NSA is one of the priorities of the National Nutrition Strategy to 2025 and Plan of Action
as the country recorded a significant investment of USD 27.2 million on NSA in 2018 and is
home to over 11 registered NSA projects [18].

Despite the implementation of several NSA interventions in Laos, studies on the
pathways from NSA interventions to nutrition outcomes are surprisingly scarce. The
country-specific studies related to NSA are centred on agricultural production [13,19,20].
To our knowledge, only one paper investigated the role of home gardens in improving
nutrition in 2004 [21]. However, as NSA interventions and their effects are context-specific,
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decision-making on designing and implementing the interventions to address malnutrition
can benefit from more contextual evidence on impact pathways [22]. Furthermore, none of
the studies reviewed by a recent systematic review on NSA interventions’ impact pathways
represented Laos [3]. It is, thus, crucial to understand through what pathways and how,
such interventions are progressing towards achieving nutrition outcomes in Laos.

This study aims to understand impact pathways from NSA interventions to improved
nutrition outcomes in upland farming areas of northern Laos, using the Enhancing Nutri-
tion of Upland Farming Families (ENUFF) Project as a case. Since April 2016, the ENUFF
Project has been implementing a multi-sectoral programme, including NSA interventions
in Northern Laos to improve nutrition outcomes in remote and ethnically diverse upland
farming communities [23]. We expect that the results of this research will contribute to
enhancing the effects of NSA interventions on nutrition outcomes in the context of the
ENUFF Project, Laos, and other LMICs.

2. Materials and Methods
2.1. Study Design

We used an embedded qualitative case study design to explore the pathways from
ENUFF’s NSA interventions to nutrition outcomes. Because of the embedded case study
design [24], we analysed four villages as separate units of analysis. These were later
embedded into a holistic case. The case study was conducted using qualitative data
supplemented by a desk review of key project documents. The qualitative data were
collected by purposively sampling four groups of participants: project implementers,
beneficiaries, school representatives and private sector representatives.

2.2. Project Description

The ENUFF Project aims to: improve dietary practices among children under five
years of age and women of reproductive age by increasing availability and accessibility
of diverse nutritious foods; reduce the incidence of water, sanitation & hygiene (WASH)
related diseases; and strengthen a conducive institutional framework at the subnational
levels [25]. The project activities are divided into two phases. The first phase (April
2016–June 2020) targeted 4000 households from 40 villages [25]. The second phase (July
2020–June 2024) includes 2000 additional households from 20 more villages [25]. All of
these villages belong to remote and ethnically diverse upland farming communities of
four districts: Xiengkhor and Viengxay districts of Houaphanh province and Nga and
Beng districts of Oudomxay s province [25]. This research is based on the interventions
from the first phase. Funded by the Swiss Agency for Development and Cooperation
(SDC), the Netherlands Development Organisation (SNV) implemented the project together
with Agrisud International, a local NGO named Rural Development Agency (RDA), and
government counterparts. The government partners involved at the sub-national level are
the Provincial Health Departments, Provincial Agriculture and Forestry Offices and Lao
Women’s Union [25]. The respective district offices of these provincial offices implement
the activities by establishing the District Nutrition Team that comprises ten members from
District Health Office, District Agriculture and Forestry Office, and District Lao Women’s
Union. The project also established a village-level nutrition team (VNT) that comprises
seven volunteers responsible for following up on the adoption of practices by beneficiaries.

ENUFF Project’s convergence approach combines agricultural production activities
with social behaviour change communication to promote optimal nutrition and water,
sanitation and hygiene (WASH) practices [23]. Besides the target households, the project
provided school gardening support and nutrition and hygiene WASH education during the
first phase. The school-based activities were terminated for a certain period as collaboration
with the Department of Education could not be established. Box 1 gives a summary of the
activities; more information can be accessed from elsewhere [23,25–27].
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Box 1. Brief description of different components of the ENUFF project.

Agricultural component: The agriculture component comprised of crop and livestock production.

Crop production—The project delivered intensive training on home gardening, and provided
inputs to a few motivated pilot farmers who possessed sufficient land near household
premises and labour to take care of the garden. Furthermore, a few beneficiaries who had
sufficient resources—land, water, labour, and equipment—received inputs for establishing a
greenhouse. The project provided training on fruits production and saplings of banana, mango
and papaya trees, and also delivered rice and legumes production activities to some extent.
Livestock production: Livestock activities comprised training on rearing livestock and
inputs such as fence and fodders and paid vaccination.

Marketing component: The project also imparted knowledge on the importance of selling surplus
agricultural products for income to make nutrition-related expenses.
Nutrition and WASH social behaviour change communication component: This comprised four
activities triggering to educate all community members on nutrition; monthly cooking demonstra-
tions targeted to pregnant women and caretakers of children under five years of age; counselling
on optimal nutrition and WASH practices to households with pregnant women and children under
two years; and WASH infrastructural support. The WASH infrastructures support comprised
rehabilitation or construction of water systems (gravity-fed water systems) in selected villages and
provision of training on toilet construction to village-based volunteers.
Women empowerment component: The project also integrated gender to increase women’s partic-
ipation in activities and their empowerment.

2.3. Research Sites

The primary data of this embedded case study was collected from ENUFF project
beneficiaries in selected implementation villages as well as implementers representing
the village, district, province and national levels. The villages selected for this study
are Namkhong and Phonsa At from Beng district and Mokloy and Phouko from Nga
district. As indicated in Table 1, these villages were selected based on three criteria: high
rates of stunting, villages’ typology, and equal representation of the districts [28]. The
villages represented three typologies: a remote village with extensive upland agriculture, an
accessible village with intensive commercial agriculture and a subsistence-oriented village
with lowland agriculture. One more remote village with extensive upland agriculture was
selected to make the selection representative to the districts, which led to four villages
meeting the inclusion criteria.

Table 1. Characteristics of villages selected for the study.

SN Village Stunting [28] Village Type [28] District

1 Namkhong 60% Type 1 Remote villages with extensive
upland agriculture Beng

2 Phonsa
At 71% Type 2 Accessible villages with intensive

commercial agriculture Beng

3 Mokloy 77% Type 3 Subsistence-oriented villages
with lowland agriculture (paddy) Nga

4 Phouko 61% Type 1 Remote villages with extensive
upland agriculture Nga

2.4. Participants and Recruitment

To gain holistic perspectives on the pathways, we ensured geographical and stake-
holder representation. We recruited four categories of participants from different geo-
graphical sites and levels representing: implementers, beneficiaries, school representatives
and private sector representatives (vegetable- or seed-sellers). The implementers were the
participants involved in the execution of the project. They represented government and
non-government sectors and covered the national, provincial, district and village levels.
The school and private sector representatives were not involved in the implementation. We
could access a private sector representative from one district only and a seed seller at the
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village level who was also a beneficiary. The beneficiaries participated in at least one of the
following activities: information session on agriculture production and nutrition/WASH
communication for triggering, intensive training and inputs on home gardening and/or
greenhouse, cooking demonstration and/or nutrition/WASH communication. Some of
the beneficiaries were indirect beneficiaries, as they did not directly participate in the
activities but received benefits either through their parents who benefited from the project
or through information materials. While we contacted the project implementers to iden-
tify the implementers and some beneficiaries, we also applied the snowball method to
recruit more beneficiaries and key informants. As indicated in Table 2, we recruited 101
participants representing four levels, national, provincial, district and village. Of these,
58 were beneficiaries, comprising 57 females and one male. The male member was the
husband of a female beneficiary and a beneficiary of greenhouse activities, recruited to
learn about vegetable production and women empowerment as recommended by the
female beneficiary. The labelling of the participants mentioned in the table is based on each
category of participants and will also be used in the results sections:

INI: Implementers at national level—interview
INF: Implementers at national level—FGD
IP: Implementers at the province level
ID: Implementers at the district level
IV: Implementers at village level
PR-Private sector representative
SR-School representative
BI-Beneficiaries—interview
BF-Beneficiaries—FGD

Table 2. Study participants.

Levels→ National Province District Village

Data Collection
Method

↓

Implementers
(IN)

Implementers
(IP)

Implementers
(ID)

Private
(PR)

Implementers—The VNT (IV) School
(SR) Beneficiaries (B)

Phouko Mokloy Nam-
Khong

Phonsa
At Phouko Mokloy Nam-

Khong
Phonsa

At

FGDs (n = 11) 1 1 1 1 1 1 1 2 2
FGD participants 4 6 7 5 5 7 7 16 11

Interviews (n = 34) 1 4 8 1 0 1 0 0 2 2 6 (1
male) 3 6

Total
(n = 101) 5 4 8 1 6 7 5 5 2 9 14 19 17

2.5. Data Collection

The primary data were collected using 11 focus group discussions (FGDs) and 34 semi-
structured interviews (SSIs). The FGDs were administered at the national level with the
project implementers and the village level with VNTs and beneficiaries. The SSIs involved
project implementers at all levels, key informants, and beneficiaries. The FGDs and SSIs
were guided by semi-structured tools refined based on the collected information. The tools
mainly covered two aspects: the effects of the project on food security and nutrition; and
barriers and facilitators to project implementation. The tools can be accessed from our
another paper [16]. While this paper focuses on the impact pathways, factors, i.e., either
barriers or facilitators to the project implementation will be presented in another paper.

We administered the tools in the Laotian language. When beneficiaries only spoke
the ethnic languages, such as Hmong, we mobilized local translators. Data were collected
by trained researchers and tape-recorded. We stopped collecting the data when there was
saturation, i.e., when no new information on the pathways emerged. The average duration
of the FGDs with implementers and beneficiaries was around 90 min. The interviews
with implementers, beneficiaries, school representatives, and private sector representatives
lasted on average 78, 57, 43, and 40 min, respectively. The duration of the interviews
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differed because of differences in the involvement of the participants in the project. School
representatives and private sector parties had less knowledge about the project, and hence,
the interview with them was shorter.

The primary data were supplemented by a desk review of ENUFF Project documents.
The main objective of the desk review was to support theory building and triangulation [29].
The review contributed to building effects on nutrition outcomes as these are best studied by
quantitative methods. The documents analysis also served to triangulate data on pathways.

The desk review involved four key steps. The first was the identification of all
documents of the ENUFF Project reporting on project results on nutrition (or WASH)-
related outcomes or pathways. We identified five documents to include in the review. Of
these, three were either end-line reports or learning briefs that used quantitative data on
effects and/or pathways [25,27,30]. One was a learning brief that used both qualitative
and quantitative approaches [26]. The remaining one was a gender and social inclusion
analysis report 2019 that applied qualitative methods [31]. The documents included in the
desk review are as follows:

1. ENUFF Project learning brief No. 5, Nutrition-sensitive agriculture for improved
dietary diversity, June 2021 [25]

2. ENUFF project end line report, July 2020 [30]
3. ENUFF Project learning brief No. 4, Water, Sanitation and Hygiene (WASH) related

determinants of under-nutrition, June 2020, [27]
4. ENUFF Project learning brief No. 3, Promoting positive behaviours in nutrition

through community volunteers, June 2020 [26]
5. ENUFF Gender and Social Inclusion Report, November 2019 [31]

For clarity in interpretation, data from desk reviews that are not covered by primary
data are linked to the respective documents in the results section.

The three remaining phases of the desk review process were skimming of documents,
thorough reading, and interpretation [29]. We integrated the data from the desk review
with the primary data during data analysis. The data extracted from the documents are
illustrated in Supplementary Material S2.

2.6. Data Analysis

The audio-recorded FGDs and interviews were transcribed and translated from Lao-
tian to English at the same time by the person involved in data collection and fluent in
both languages. The transcripts in the local ethnic language were first translated into Laos
and then to English. A directed content analysis of this embedded case study was carried
out using ATLAS.ti version 8.4.4 in four phases. In the first phase, the FGDs and inter-
views were cumulatively coded by reading the transcripts thoroughly to develop initial
codes on the effects on nutrition and the pathways to the outcomes using a framework by
Sharma et al. (2021) [3]. Two researchers were involved in the coding. The coding on the
effects focused on five themes—household living environment, care and WASH practices,
dietary practices, the prevalence of diseases, and nutritional status of children. Similarly,
we coded the pathways to these outcomes from interventions across five themes: (i) food
production, (ii) nutrition-related knowledge, (iii) agricultural income and nutrition-related
expenditure, (iv) women’s empowerment, (v) and strengthening of local institutions (3). In
line with the scope of the ENUFF Project, we considered the first three as core pathways
whereas women’s empowerment and strengthening of local institutions supported the
core pathways. We further adopted the nutrition and WASH-related knowledge pathway
to the ‘nutrition and WASH-related knowledge and WASH infrastructural development’
pathway based on the project’s scope and available data. During the second phase, we sup-
plemented the primary data with the results of the desk review, which was also analysed
using the same coding structure. While the primary qualitative data dominated the results
on pathways, the findings on the effects mainly came from quantitative data used in the
desk review. In the third phase, we created impact pathways for each village. As this was
an embedded case study, the sub-unit of analysis for coding was each of the four villages.
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By the end of the third phase, all four villages had their pathways. In the fourth phase,
we construct a general pathway by integrating village specific data and the data from the
district, province and national levels.

2.7. Ethical Considerations

Our research involving the primary data collection received ethical clearance from the
National Ethics Committee for Health Research (NECHR), Lao Tropical and Public Health
Institute under the Ministry of Health, Lao PDR. We obtained written informed consent
from all the participants.

3. Results

In this section, we first present the effects of the ENUFF project on nutrition-related
outcomes and then describe the pathways to the effects. Together, they make the impact
pathways from the project activities to nutrition. The overall impact pathways are illustrated
in Figure 1 with the village-specific pathways provided in Supplementary Material S1.

Figure 1. Results on pathways from NSA interventions towards nutrition outcomes, using Sharma et al., 2021 [3].

3.1. Effects on Nutrition-Related Outcomes

This section describes the effects on five levels of outcomes: household living envi-
ronment, care and WASH practices, dietary practices, the prevalence of diseases, and the
nutritional status.
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3.1.1. Household Living Environment

The project recorded an improvement in the household living environment in terms
of sanitation facilities. The number of ‘open defecation free’ villages and the proportion
of households with access to improved sanitation facilities increased from 3 to 24 [27],
and 75% to 92% [30], respectively. The reasons for some of the houses not having a toilet
were traditional belief, lack of interest or lack of resources such as money, water or labor.
According to an implementer,

“Some of the villages don’t have water access such as Phouko where the water access is
very limited and some of the villagers don’t even have water access or too far from the
water source or no equipment or money, then that’s just how it is. [. . . ] Their own usual
habit, which is to open-defecate in the forest because they think it is convenient and that
they don’t need to wash it.”

[ID-3]

The proportion of households with access to an improved water source, however,
decreased from 98% in the baseline to 90% in the end line [30]. Nevertheless, 2 out of 4 study
villages had access at 100% [30]. Of the villages, Phouko had the least accessibility to water.
The main reasons mentioned for this are either change in the climate drying up the sources
or destruction of gravity-fed water systems by natural disasters [30]. Qualitative data also
stresses a lack of water or improper management of water as an important problem.

3.1.2. Care and WASH Practices

The project contributed to improve care practices concerning exclusive breastfeeding
and sanitation and hygiene practices among mothers. The proportion of exclusively
breastfed children and the practice of safe disposal of child feces increased from 53% to
97%, and 32% to 67%, respectively [30]. Qualitative data also reveals exclusive breastfeeding
practices, improved handwashing practices, and improved use of a toilet.

3.1.3. Dietary Practices

The project recorded an improvement in dietary practices at three levels: household,
children and women.

At the household level, the mean dietary diversity score (DDS) increased from 2.7 at
baseline to 3.9 at end line [30]. These findings are well supported by qualitative accounts.
Several beneficiaries reported that they changed their food consumption by adding variety
to their meal. Most of these beneficiaries used at least three food groups, as indicated in
the following quote.

“[About] five food groups, sometimes they are not complete. [. . . ] When there are some,
found some, we would have complete five groups but if not, there would only be about
three groups.”

[BI-2]

End line comparison across intervention and non-intervention villages showed a
significantly higher score in Houaphanh province only and not in Oudomxay [25]. The
reasons for limited dietary diversity were lack of food, money, or knowledge in a few cases.

The project recorded an overall improvement in children’s dietary practices with
variations across villages and types of indicators [30]. The mean dietary diversity score
of children 6–23 months of age increased from 2.8 in baseline to 4.0 in end line [30].
Similarly, the proportion of children practicing minimum acceptable diet, minimum meal
frequency, and minimum dietary diversity increased from baseline to end line with the
following changes: 1% to 59%, 14% to 66%, and 23% to 72%, respectively [30]. However,
the practices varied across four villages. While all four villages recorded an improvement
in the minimum acceptable diet, other indicators either progressed or remained the same
or declined in some villages [30].
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Among children, the disaggregated data on food consumption based on endline
comparison across intervention and non-intervention villages varied across geographical
areas and food groups [25]. The consumption of eggs and other fruits & vegetables was
significantly higher in intervention villages. Children frequently consumed grains, roots &
tubers, flesh foods, and breast milk [25]. However, the consumption of legumes & nuts,
and dairy was extremely low. The effect on DDS also varied across the province with
the significant improvement in Houaphanh province (4.16 vs. 3.46, p < 0.05) whereas
Oudomxay showed no significant change (3.98 vs. 3.89, p > 0.05) [25]. The reasons behind
the inadequate dietary diversity explored through qualitative data were lack of time, food,
money or knowledge. Nevertheless, there was an overall improvement in the feeding
practices. As discussed during an FGD in Phonsa At,

“No, I didn’t do the same [before and after the project] after the staff came and did the
demonstration, I would often cook it.” [P1] “When they are 0–6 months, I would only
give breastmilk, and after 6 months, I would cook rice porridge for the baby. [. . . ] Put in
the rice, vegetable and sliced pork, also pumpkin, and a bit of salt.”

[P3] [BF-3]

End line report does not provide information on women’s dietary practices. Com-
parative assessment of the DDS between intervention and non-intervention households
in the end line indicates the significantly higher DDS of women of reproductive age in
intervention villages in both provinces (p < 0.05), Houaphanh (5.00 vs. 3.89) and Oudomxay
(4.22 vs. 3.37) [25]. The women mostly consumed grains, roots and tubers, vegetables, and
meat, poultry and fish. However, there was a very low consumption of pulses, nuts and
seeds, dairy, and eggs (see Supplementary Material S2).

Qualitative data did not provide information on the effects but only on the situation
on practices before and during pregnancy. The data illustrates mixed practices as some
participants increased consumption during pregnancy while others did not. Health care
facilities during antenatal care check-ups facilitated the consumption by providing infor-
mation. However, lack of food and money and prevailing food taboos hindered food
consumption during pregnancy and/or postnatal periods. According to a beneficiary,

“[The consumption pattern] was like usual. The extra thing I added was when I had
money, I would go and buy some fruits to eat. Of course, I increased my consumption of
fruits and anything that would be beneficial for the baby. Buying Anne-Mum (maternal
milk) as well. When I don’t have money then I don’t buy.”

[BF-3]

3.1.4. Prevalence of Diseases

The incidence of diarrhoea among children less than 2 years of age reduced from 24% at
baseline to 13% in the end line [30] with all four villages reporting the reduction. One FGD
also indicated a reduction in diseases among children, as stated in the following passage,

“Of course, it [reduction in diseases] has increased. Why? It is because, one, it has built
our immune system to be better so that we don’t get sick, for our children to grow bigger
and better. [. . . ] Our children get to attend school and they have no sickness.”

[P2, IV-2]

3.1.5. Nutritional Status

The project contributed to an overall reduction in undernutrition [30]. The prevalence
of stunting, underweight, and wasting reduced from baseline to end line with the following
values: 42.3% to 37.7%, 28.6% to 23.1%, and 10.7% to 5.2%, respectively [30]. Of these,
stunting and wasting were significantly reduced in the end-line compared to baseline
(p < 0.05) [30]. However, effects varied across villages, as illustrated by descriptive data [30].
While all four villages witnessed a decrease in stunting, change in underweight and wasting
varied across the villages. Prevalence of underweight decreased in Phonsa At but increased
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in Namkhong [30]. Likewise, the prevalence of wasting decreased in Phonsa At, Mokloy
and Phouko but increased in Namkhong [30].

An FGD and an interview indicated an improvement in the nutritional status of
children based on their anthropometry. According to a VNT,

“Previously, children were thin, malnourished. After the project came, they have access
to vegetables and meat for their children to eat and when they did their height and weight
measurement, and they passed [ . . . ] Yes, for this we have seen from the results.”

[P1, IV-4]

3.2. Pathways from NSA Interventions to Nutrition Outcomes

As illustrated in Figure 1, the different units of the analysis together expose five
pathways present from the interventions to nutrition-related effects described in an earlier
section. These are food production, agricultural income, nutrition-related knowledge,
women’s empowerment, and the strengthening of local institutions. The village-specific
pathways are illustrated in Supplementary Material S1.

3.2.1. Food Production

The project contributed to the adoption of vegetable production techniques that
increased the variety and quantity of vegetables in the home garden and greenhouse. The
production was better in the greenhouses where beneficiaries could produce throughout
the year. Beneficiaries mostly used the produce for consumption and some beneficiaries
also sold surplus to generate income, as illustrated in the following quote.

“We all had a little bit before the project came. Only enough for family consumption”
[P3] “Just a little one until the project came then we expanded and did more. It’s now
enough for both consumption and for selling . . . ” [P7] “Compared to last year, they look
nicer . . . ” [P4] “They came, trained us, and provided some seeds, hoe and watering can.
They grow much better and can be sold and consumed by many families.”

[P7] [BF-5]

More households owned home gardens and poultry and produced more quantity
and variety of crops, including vitamin A-rich and other fruits and vegetables. While the
production of legumes or nuts also improved, this recorded very low production with
significant improvement in the Houaphanh province only [25].

In the livestock category, beneficiaries raised cows, buffaloes, pigs, goats, dogs, chick-
ens and ducks. The training on livestock production and paid vaccinations improved
livestock ownership to some extent.

“[Translator] she said she’s been raising them before ENUFF came but she didn’t have
many and then after ENUFF came, they taught ways to take care of the livestock and so
it has been improved.”

[BI-7]

The end-line report reveals increased ownership of cattle and buffalo, goat, and poultry,
whereas the ownership of pigs decreased [30]. When compared across intervention and
non-intervention households at the end line, both Houaphanh and Oudomxay provinces
recorded significantly higher ownership of poultry, whereas big livestock ownership was
significantly higher in Oudomxay province only [25].

The pathway leading to livestock production was constrained due to the mortality
of livestock, mostly poultry. A few participants suggested the need for a better focus on
livestock because of their high mortality. A need to focus on livestock in the households
that lack land to produce vegetables was also stated. According to an implementer,

“Pigs and others are still okay. When we visited some of the villages, they all said their
poultry died.”

[ID_2]
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The production varied across villages and specific agricultural products. Several
beneficiaries in the lowland commercial village had a home garden before the project,
and some households in remote upland started the gardens as a result of the project’s
activities. Most of the beneficiaries who already had a home garden expanded it, applying
the lessons, and produced more. A few beneficiaries, however, stated that the production
remained the same. The household food security based on endline comparision across
intervention and non-intervention households also saw varying effects with significant
positive results in Oudomxay but contradictory results in Houaphanh [25]. Based on
endline descriptive data, all four study villages recorded an increase in the mean number
of food crops and ownership of cattle/buffalo, goal and poultry [30]. However, three of
these villages recorded a decrease in the proportion of households producing food crops or
owning pigs [30].

The attempt to make the beneficiaries adopt and/or continue the home gardening
practices were affected by several barriers. Adapting home gardens and producing its
produce was affected by low participation of women in training, lack of resources such as
land, time, labour, or water, and poor access to buyers/lack of demand. The insufficient
access to land and/or water led to gardening near riverbanks for some households. The
following quote highlights lack of time as a barrier,

“First of all, I have to make money for my children, secondly for our house, family and
our livestock, plus the food is also dependent on me. However, I still do it [home garden]
but only once or twice, only this dry season that I do not have enough time to do it yet. I
still did it, sold two sets already, but I have not started the third set yet.”

[BI-1]

A few beneficiaries mentioned the spill-over effects of the production of vegetables
experienced in two ways: diffusion of production-related knowledge, skills or inputs from
pilot farmers to other beneficiaries; or application of seeds in the gardens at riverbanks or
upland/lowland farms. For example,

“Since my vegetables didn’t look as nice, I went to see theirs and they told me the methods
on how to grow them nicely with good quality and I would follow the methods that they’ve
taught me. The result was that the products look better now . . . I was able to sell and
consume some as well.”

[BF-1]

It is noteworthy that agricultural production at upland and lowland farms and forests
were sources for food consumption and income. In the upland and lowland farms, bene-
ficiaries cultivated crops such as grains, legumes, nuts, vegetables and fruits, and some
raised livestock. Some beneficiaries revealed a reduced yield of products in these fields,
especially of rice due to heavy rainfall preventing traditional fertilization methods (slash
and burn), weeds, or the death of crops. Besides producing the food in the farms, the
beneficiaries also relied on the forest to forage vegetables, meat and fish.

The contribution of the production pathway to dietary diversity varied across target
populations and specific production-related indicators [25]. The number of food crops
and food security resulted in better dietary diversity of women of reproductive age [25].
However, the variables on the production of food crops or livestock considered by the
study included in the desk review did not predict children’s DDS. Furthermore, several
other included variables, such as having a home garden or livestock ownership did not
influence any of these DDS scores. This highlights the role of NSA and that agricultural
production alone may not improve dietary diversity [25].

3.2.2. Agricultural Income and Nutrition-Related Expenditure

Besides being a source of food, agriculture was also a source of income that allowed
beneficiaries to make nutrition-related expenses. There was an increase in income from
the products grown at the home garden and greenhouse in two ways. First, growing
food instead of spending money to buy led to savings. Second, the better yield of diverse
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and quality crops contributed to increases in the selling of vegetables, mostly among
greenhouse recipients. Besides the increase in the production of vegetables, the end line
report indicates an increase in the proportion of households selling food crops [30]. Almost
half of the participants of qualitative research who sold the products linked it to the project’s
contribution. There were also some who responded that they do not sell any products
while a few reported a decline in selling due to reduced demand.

“Before this, there were about 4–5 families that were selling vegetables and after the project
was implemented, we could see that there are more families who are selling vegetables.”
[P5] [. . . ]“More than 20 families [are selling]” [P5]. “About 50 families actually”

[P1] [IV-2]

Beneficiaries reported three channels for selling: other villagers for home consumption
or special events such as festivals and weddings, schools for the school lunch program, and
mobile traders (in Phonsa At village). Recipients of the greenhouse experienced the most
benefit as they could produce and sell the products throughout the year. They also benefited
from high food prices during the lean period. According to a greenhouse beneficiary,

“Now it [income from selling vegetables] has increased to [double] [. . . ] [Particularly]
the Chinese cabbage because nobody in the village has any. Only us. So, they would come
and buy from us.”

[BI-12]

Regarding income from livestock, a few beneficiaries reported selling livestock such as
buffalo, pigs and goats occasionally to invest in productive assets such as a house, tractor,
rice mill or a cow, while buying for own consumption in small quantities from the market.
Big livestock was generally kept as a means for financial safety [25]. A few participants
also indicated the consumption of poultry meat which they themselves produced and the
qualitative data lack information on the selling of poultry. Although there was an increase
in livestock ownership, the impact on selling or income from livestock was not clear from
the qualitative data.

The income contributed to nutrition-related expenses, such as food, transportation
to access health care, WASH and agricultural production. The expenditure on food by
the beneficiaries was made for meat, salt, herbs and spices, vegetables, fish, soy milk
during pregnancy, packaged foods or candies for children available at shops, rice, flour,
egg, legumes/beans, fruits, and alcohol. Beneficiaries also used the income on water
and electricity (bills), clothes, education for children and other household purposes. The
following saying from a greenhouse beneficiary illustrates how she used the income from
selling vegetables to purchase other food items.

“When I sell vegetables and earn some money, I use that money to buy meat or eggs if we
feel like it.”

[BI-14]

The income to expenditure pathway was affected by access to the market, which
varied across villages. In Phouko, a very remote and upland village, beneficiaries scantly
practised selling. When they sell the vegetables, they had to take them to the open ground
and yell, “please buy vegetables from me”. In Mokloy village, beneficiaries practised
exchanging amongst themselves due to the lack of external buyers. These villages also
lacked a market to buy meat. In Namkhong, several beneficiaries were willing to sell
but did not have external buyers due to which they were not able to sell all the surplus
products. The lack of buyers demotivated them to produce a surplus. The selling was
better in Phonsa At, a lowland village with road access as beneficiaries could sell vegetables
to external traders. Both Namkhong and Phonsa At villages also had access to meat and/or
fish supplied by mobile traders.

The significant sources of income for several beneficiaries were upland/lowland farm,
forest and wage labour. They practised selling food and non-food items collected from
these areas. Some of them also earned money from wage labour in farms. Although these
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sources are beyond the direct scope of the project, they facilitate the income-expenditure
pathway. Food-related expenditure was also affected by access to money.

3.2.3. Nutrition and WASH-Related Knowledge and WASH Infrastructural Development

Several beneficiaries learned about at least one of the nutrition and WASH-related
topics. The topics were: diverse food consumption, extra food consumption during
pregnancy, breastfeeding, complementary feeding, harmful effects of using foods produced
using chemicals, proper cooking techniques/procedures, and food sources of nutrients
such as vitamins and protein (few beneficiaries). The participants knew about the need to
eat varieties of food. The specific knowledge of the required number and name of the food
groups was, however, inconsistent. The WASH-related knowledge gain comprised topics
of hygiene, clean household environment, consequences of open defecation or use of the
toilet, and washing hands with soap. Beneficiaries’ knowledge of nutrition and WASH
varied across villages [30] (see Supplementary Material S2). The following passage shows
how knowledge influenced food consumption.

“They said for each day, we should consume six food groups or if we don’t have all the
groups then at least 4 groups. If today we are eating vegetables, the [meal] should also
include meat, potatoes, corns, etc. However, I am trying to consume at least four groups:
vegetables, meat, bamboo shoots. [ . . . ] If there is no rice, then we can use corns as a
substitute, or potatoes or taros as a substitute. The vegetable oil replacement types are
peanuts. Animal oil or peanuts. [ . . . ] I just know when the project came.”

[BI-13]

There was an improvement in the acquired knowledge. The knowledge of the nu-
trition pathway was, however, constrained due to three reasons. First is the lack of
knowledge acquisition by the beneficiary because the information did not reach them due
to a lack of participation of women or a lack of sharing from other household members
who participated in the activities. Second, some participants admitted having forgotten
some nutrition-related messages. The third reason is the inadequate translation of the
acquired knowledge into practice. Dietary diversity was affected by a lack of production,
money, market, or time. Likewise, knowledge of sanitation alone did not motivate some
beneficiaries to construct a toilet.

There were a few cases of diffusion of knowledge either from the direct participants to
nonparticipants or from other sources to the project participants. A few beneficiaries who
did not participate in the cooking demonstration knew about diverse food consumption
from their parents or other women participating in the activity. Furthermore, a government
implementer also delivered some knowledge to non-target villages while executing regular
activities. A few beneficiaries also gained knowledge from healthcare facilities during
antenatal care visits, school or television.

The project improved access to WASH facilities, such as toilets, handwashing stations
and water systems. The village recorded an improvement in access to sanitation facilities,
with the number of open defecation-free villages also increasing to 24 in 2019 compared to
3 in 2016 [27]. The project rehabilitated and/or constructed new water systems (gravity-
fed water systems. Still, several households had not constructed toilets due to lack of
money, insufficient labour, traditional beliefs, or perception that the project would provide
materials. According to an implementer,

“Their own usual habit which is to open-defecate in the forest because they think it is
convenient and that they don’t need to wash it.”

[ID-3]

The contribution of nutrition-related education or having WASH facilities on nutrition
outcomes varied across indicators (see Supplementary Material S2). For example, women’s
education and access to improved water source were associated with DDS among women
of reproductive age. However, they did not affect children’s DDS [25]. Similarly, the
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contribution of WASH on nutrition outcomes also varied across specific practices or out-
comes. Reduced open defecation, or improved access to safe water reduced diarrhoea [27].
Absence of animal faeces in household premises resulted in improved height-for-age
z-scores [27]. Some other(s) did not play a role [27].

3.2.4. Women Empowerment

We identified two sub-pathways leading from women’s participation to women’s empow-
erment: intra-household decision making and resource allocation; and saving in time spent to
access food or perform household work. Although the full impact on nutrition outcomes was
not clear, we describe the change in the pathways in the following paragraphs.

Women’s participation in the project activities is a crucial entry point to their empow-
erment. While several women participated in the activities, there were many occasions
when other members of the household participated. The reasons for not participating
were that women were busy with household or farm work; language was also a barrier.
Furthermore, a few participants provided a perception of gender inequality:

“Because they are based on the fact that if they depend on the women, they wouldn’t
understand that well if I have to be truly honest. That’s how we are most of the time.
They would just be like, okay, just let the men go because the women wouldn’t understand
what they talk about. [ . . . ] Most of the time it would be men.”

[P2, IV-3]

Men went to the activities on several occasions but failed to share their acquired
knowledge with their wife, while she is the one taking care of the home gardens and
preparing food for the household.

Regarding intra-household decision-making, women could decide on selling agri-
cultural products and making household purchases using the money earned from selling
food products irrespective of the project intervention. The beneficiaries, however, started
selling more after the project intervention making them more financially empowered. GESI
analysis states that women have a lesser hold in financial decision-making, especially on
larger investments (>50,000 kips) [31]. During an FGD, participants indicated that, in a
different context, deciding to construct a toilet was dependent upon the approval from the
husband despite the interest of women beneficiaries.

A lack of own participation or a lack of information sharing from other household
members who participated also affected nutrition-related decisions making as indicated by
the following quote.

“And after he went to the training, did he come back home and cook for your children or
change the way you used to cook or prepare food for your children?” [interviewer] “He
is a man, so he does not really know how to cook. Mostly for dinner, it is me and the kids
who would cook for him.” [P1] “And he didn’t tell what to put and all?” [interviewer]
“No, he didn’t.”

[P1] [BF-6]

The project contributed to saving women’s time in two ways. First, the adoption
techniques such as home gardens or greenhouses saved time that was spent looking
for vegetables from upland and lowland farms, forests, or the market. Second, a few
participants stated that a greater awareness of gender equality led to husbands’ contribution
to household work. As a result, women were less involved in heavy workloads allowing
more time for family. The following quote indicates saving in women’s time.

“We have vegetables in our home garden so if we want to eat some, we can just go and
collect from our home garden and don’t need to go to the forest to find some. Save time so
we can work for the family.”

[P1, BF-3]

The translation of saving time may have contributed to better nutrition of their children as a
lack of time was indicated as a key barrier for doing so. This translation needs further validation.
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Key barriers on this pathway were gender inequality leading to low participation of
women, dependency upon men to access services such as antenatal care (for transportation)
or men having final say on decision making [31]. The gender inequalities were more
prominent in the Oudomxay province [31].

3.2.5. Strengthening the Local Institution

This pathway appears as a pathway to stimulate the previous four pathways. The
project established a system at the village level and enhanced the technical capacity of
provincial and district-level institutions on nutrition-sensitive agriculture. In the villages,
the VNTs monitored beneficiaries’ practices on food production and nutrition.

The village veterinary worker also provided paid vaccinations to the livestock. The
provincial and district team was also aware of the agriculture-nutrition integration. An
important challenge affecting this pathway was coordination across sectors and levels.
A few VNTs also asked for more capacity to conduct activities and follow up with the
beneficiaries. The following quote by a VNT demonstrates increased involvement in the
field activities.

“Ever since the project came, Health office, Agriculture office and the Lao Women Union came
to provide training on nutrition for the women and children under two so that they know how
to cook properly for their children that will benefit them and for their growth development.”

[IV-4]

The project also integrated five project learnings into policy dialogue and increased
the readiness of implementing partners to scale up the activities [30]. The involvement
of the volunteers from VNT in counselling households also improved the relationship
between the village and district-based teams [30] (see Supplementary Material S2).

4. Discussion

To contribute to addressing malnutrition in Northern Laos, ENUFF Project employed
NSA interventions-agricultural interventions that integrated nutrition objectives and ac-
tions through a convergence approach. This enabled us to explore these pathways to
nutrition outcomes using framework from Sharma et al. 2021 [3]—food production, agri-
cultural income, nutrition and WASH-related knowledge, women’s empowerment, and
strengthening of local institutions. Using our qualitative research approach, we found
that ENUFF’s NSA interventions contributed to improving nutrition outcomes via three
core pathways-food production, nutrition-related knowledge and WASH infrastructural
development, and agricultural income, supported by strengthening of local institutions.
Concerning women’s empowerment, the interventions helped save their time and also con-
tributed to their income. Our research does not capture a concrete translation of women’s
empowerment to nutrition-related practices, which need further investigation. We rec-
ommend sustaining the strengthened capacity of local institutions beyond the project
cycle. NSA needs consideration of multiple pathways with a contextualized and tailored
approach based on geographical context to address contributing barriers. Our research con-
tributes to food system theories through a focus on the pathways from nutrition-sensitive
food production to food consumption. Because of the scope of this research and the ENUFF
Project, we do not capture other stages of food systems outlined by other studies such as,
processing, distribution, or disposal [32,33].

ENUFF Project improved nutrition viz. improved care and dietary practices and
reduced diarrhoeal diseases and undernutrition. The outcomes that varied need particular
attention, for example, household living environment. Despite improvement in some
hygiene and sanitation-related outcomes, inadequate sanitation facilities and a reduction
in access to water need further attention as incorporating WASH in NSA interventions can
enhance nutrition outcomes [5]. Other outcomes requiring attention are dietary practices,
especially in children in Oudomxay; the least consumed food groups such as legumes
and nuts, dairy products and eggs; and underweight. The low consumption can be due
to the traditional dietary practices in which Lao people do not like milk livestock, or dry
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beans and consume them as legumes. Improving the change in the diet needs a shift from
traditional dietary practices to a more nutrient-rich diet.

Our result on the significant reduction in stunting and wasting is different from
past studies that highlight the strong effect of NSA on intermediate outcomes such as
improving dietary diversity but limited impact on reducing stunting, wasting or under-
weight [3,5]. The reduction in our study may be due to the integration of components
beyond food production that can address multiple determinants of determinants [5], such
as nutrition-related social and behaviour change communication or WASH infrastructures.
Nevertheless, the evaluation design without control groups at baseline and end-line may
have biased the results, which recommends a rigorous evaluation design.

The project contributed to improved nutrition mainly through three core pathways-
food production, agricultural income, and nutrition and WASH-related knowledge. Past
studies also reported on some of these pathways from similar nutrition-sensitive home
gardening projects, for example, food production and consumption [34–39], agricultural
income and food-related expenditure [35,36,39], and nutrition-related knowledge and
dietary practices [36,37,39]. The project also empowered women that led to financial access
and savings in their time. The translation of empowerment to nutrition, however, is
inconclusive from our research and needs further inspection. The project strengthened the
capacities of local institutions and multisectoral coordination to deliver NSA interventions
while contributing to other pathways within the project’s scope.

The five pathways need further attention to maximize their contribution to nutri-
tion. An important strategy for enhancing production would be to prioritize inadequate
produces such as legumes/nuts and dairy as well as address the mortality of livestock.
Livestock can also be a viable option for households that lack land to produce vegetables.
The income contributed to nutrition-related expenditure across multiple determinants of
malnutrition highlighted by UNICEF [40]. There is, however, a need to foster this pathway
through sufficient income and access to the market. Likewise, enhancing the knowledge
pathway requires more participation from beneficiaries and means to apply the knowledge.
As strengthening of local institutions can lead to improved service delivery [3,39,41,42],
we recommend sustaining the developed institutional capacity and mechanisms beyond
the project cycle to enhance agriculture and nutrition-related service delivery. Women
empowerment needs special attention that we discuss separately in the next paragraph.

To further empower women and translate it to nutrition-related practices, we recom-
mend strategies across stages from their participation to their empowerment to nutrition
outcomes. Low participation of women can be addressed by designing NSA programs that
require mandatory participation [31]. Within this pathway, the project contributed to saving
women’s time and increasing their income. More efforts are required to safeguard their
time available for nutrition as a past study reported that NSA can experience a trade where
women spend more time in agriculture resulting in insufficient time for domestic work and
children’s care [43]. Managing these trade-offs is crucial in the upland farming areas where
women have less time due to their high mobility to upland and lowland farms. Further, it
is important to translate these aspects of women’s empowerment to their nutrition-related
practices, such as allocating saved time for their own or children’s care and feeding or
deciding the income to make nutrition-related purchases. This may require changes in the
intra-household dynamics on gender inequality as well as community sensitization. A
concrete translation of these aspects of women empowerment to nutrition-related practices
is not captured by our research. Comparatively, less clarity on this pathway could also be
because gender issues were not factored across all project components in the first phase,
whereas the second phase explicitly incorporated gender equality across all project com-
ponents. We suggest further study on the translation of women’s time-saving and their
access to income to nutrition-related practices.

We highlight the need to combine multiple pathways to bring optimal nutrition out-
comes [3]. Improving nutrition entails more than just access to food [5] to address multiple
determinants of malnutrition. Furthermore, one pathway affects other(s). The pathways
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on production, income, knowledge or women’s time influence each other to contribute to
intermediate practices on care, diet, or WASH, eventually affecting undernutrition. NSA
interventions, therefore, need to be strategic on how all beneficiaries at all times can adhere
to nutrition-related behaviours. This might require contextualizing the best possible com-
bination of the pathways. The pathways are thus, inter-connected and do not bring the
desired effect on nutrition, in silo.

A tailored approach is required as the progress of the pathways and effects were
highly contextual based on the specific indicator and implementation context. Past studies
also highlighted the need for a contextual response [3,5,16,22]. The knowledge, production
and income pathways developed better in the areas with access to roads and markets,
which could be due to the greater availability of foods and market outlets [14,44]. Although
the dietary diversity is affected by distance to market and village-type [25], a few indicators
did not progress even in the villages closer to roads. Notably, indicators within the single
pathway or outcome category varied across geographical areas, for example, knowledge,
production of legumes/nuts, and ownership of big livestock. This leads to another argu-
ment that the pathways and effects are contextual across target areas as they are subject
to several factors. Therefore, we stress the need to address multiple barriers affecting the
pathways and effects such as low participation of women, lack of access to land, money,
labour, water and market, mortality of livestock and food taboos. Some of these factors are
consistently reported elsewhere, such as land [39,45,46], water [34,46], money [47,48] or
market [14,35,44,49]. Addressing the barriers may benefit from a comprehensive analysis
of the factors from an implementation perspective.

This study offers two main strengths. First, this is the first study on NSA that looks
specifically at the context of the Lao PDR. A focus on the upland farming families, who
have not been specifically covered by past studies, further adds to the knowledge. Second,
the study uses multiple data sources to complement and/or validate the data. The use
of quantitative data from desk review to describe effects and the use of qualitative data
to explore pathways together contributed to mapping the pathways from interventions
to nutritional status in a holistic way. Likewise, the use of qualitative and quantitative
techniques on the pathways enabled the triangulation of the data. The research findings
may have been affected by four limitations. The first limitation is the lack of generalizability
of the conclusions made from the qualitative interviews and FGDs. To minimize the
limitation, we reviewed project documents to validate or supplement the findings, which
added strength to the research. Second, the documents included in the desk review can be
subject to bias. Inadequate data on the pathways, the evaluation design without matching
control groups, seasonal differences in data collection period at baseline and end-line,
probability of selection bias in the end line due to COVID-19 situation [30], and a lack of
control over participants or methods make the quantitative data used in the desk review less
rigorous. Third, mobilization of implementers as translators due to unforeseen language
barriers may have affected beneficiaries’ responses leading to social desirability bias. The
fourth limitation is the lack of a complete triangulation of primary data and desk review as they
came from different periods. However, this choice was rational because, while the end-line
quantitative data can portray actual effects, the pathways and their mechanisms can be well
studied during the implementation. We have also reported the desk review data source with
corresponding references in the results section to allow readers to interpret accordingly.

5. Conclusions

The ENUFF Project’s NSA interventions contributed to improved nutrition mainly
through three core pathways-food production, nutrition and WASH-related knowledge
and agricultural income, supported by strengthening local institutions within the project’s
scope. Concerning women’s empowerment, the interventions helped save their time and
also contributed to their income. Further study is needed to investigate the translation of
these aspects to nutrition-related practices. We suggest the need to execute strategies to
sustain the mechanisms of engaging local institutions and their capacity. As these pathways
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influence each other, a combination of these can produce better nutrition outcomes. A
contextualized design and implementation tailored based on geographical context, con-
tributing factors, and effects and pathways can contribute to addressing malnutrition in
Lao PDR and similar LMICs.
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