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Abstract
Background: Food security and nutrition are threatened globally due to climate change. The West African Sahel is particularly 
vulnerable to climate change given food systems that are highly dependent on rainfall and are currently complicated by significant 
governance and security challenges. The aim of this article is to propose a One Health framework that considers the complex 
interconnections within food systems in the Sahel using a systems thinking approach. This framework can serve as a guide for 
stakeholders and policy makers in the design and implementation of interventions that address the underlying causes of food 
security and malnutrition. Methods: We collected data using participatory and qualitative approaches across three field sites in the 
Sahel, two in Senegal and one in Mauritania, in 2023 and 2024. We used interviews, participant observation, and photovoice to 
collect data. We analyzed the data using inductive thematic analysis. We conducted a literature review to identify the existing One 
Health and Nutrition frameworks and selected two to serve as guiding frameworks. Results: Informed by data from three Sahelian 
field sites, we propose a new framework focused on food security and nutrition and, grounded in One Health principles. The 
framework is guided by a bottom-up approach that prioritizes local perspectives and community-driven insights. The framework 
has five steps: (1) stakeholder engagement, (2) One Health assessment, (3) prioritization, (4) planning and implementation, 
and (5) monitoring, evaluation, and research. Conclusion: Sustainability and cultural relevance of the framework depend on 
early and continuous engagement with both the private sector and community stakeholders. Incorporating local perceptions and 
attitudes toward culturally significant foods enables the design of interventions that are widely acceptable and minimizes barriers 
to adoption. Seasonal variations in food availability must also be considered, alongside opportunities to leverage private-sector 
participation to address these gaps. Building on existing programs can reduce implementation costs and streamline prioritization 
of nutritional interventions. Finally, integrating academic research into monitoring and evaluation enhances understanding of 
causal pathways and informs evidence-based strategies to improve nutrition outcomes.

One Health impact statement
This manuscript proposes a framework to address challenges to food security and nutrition in the context of the Sahel by utilizing 
a One Health approach. The framework can potentially benefit communities where human and livestock interactions are high, 
such as those in the Sahel and other areas where pastoralists live. The framework was built using a bottom-up approach, by 
incorporating the needs and perspectives from communities as a departing point. The research was highly multi-disciplinary and 
involved several actors at different administrative and academic levels in the design, implementation, and analysis of the data.
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Introduction
Food and nutritional security are key elements of a healthy 
population, a strong workforce, and economic development; 
however, there remain many challenges to achieving them globally, 
even across high-income countries (Loopstra, 2018; Gallegos 
et al., 2023). In the West African Sahel, where the convergence 
of economic, political, and climatic pressures is straining food 
systems, the challenges to achieve food and nutritional security are 
more complex (UN News, 2025). The Sahel is highly dependent on 
agriculture, the most common source of livelihood in the region, 
employing over half the population and accounting for 35% of the 
regional gross domestic product (GDP) (OECD, 2021). The region 
is also highly dependent on pastoralism, defined as having an 
agricultural livelihood strategy that comes mainly from low-input 
livestock production; around 20 million people in the Sahel rely on 
this practice to support their livelihood (World Bank, 2020). This 
region is also currently experiencing many governance challenges, 
reflected in recent coups in Mali, Burkina Faso, and Niger, and 
an increase in jihadist insurgencies (Bøås and Strazzari, 2020). 
These challenges have other negative consequences, such as 
increased forced migration in Mali and Burkina Faso, as they are 
experiencing the highest incidence of violence (Okafor et al., 2023).

Like the political landscape, climate change has also impacted the 
lives of many across the Sahel, disrupting livelihoods and increasing 
food insecurity, one of the leading factors of malnutrition. Countries 
in the Sahel are particularly vulnerable to negative impacts of 
climate change given food systems that are highly dependent on 
rainfall (World Bank, n.d.; Ickowicz et al., 2012). Malnutrition also 
has a significant impact on economic development, which is why 
interventions to improve childhood nutrition have been found to 
be highly cost beneficial (Hoddinott et al., 2008, 2013; McGovern 
et al., 2017). A number of studies have highlighted the relationship 
between nutritional status, human capital, and economic 
development (Halim et  al., 2015; Siddiqui et  al., 2020). Some 
550,000 children per year die due to undernutrition in the Sahel, 
underscoring the scale of the impact across communities (UNDP, 
2024). In light of evidence of the impact of improved nutrition on 
cognitive outcomes and economic development, in Senegal, the 
government prioritized nutrition interventions across wide range of 
sectors (Kampman et al., 2017).

A better understanding of the intricate and close relationship 
between the population, livestock, and the environment is key to 
addressing food insecurity and nutritional deficiencies in the Sahel 
and to formulating a nuanced framework that considers the risks 
and benefits of this relationship and how it is shifting because of 
climate change. A One Health framework, which combines human, 
animal, and environmental health and is highly interdisciplinary, 
has been proposed as a potential approach to addressing food and 
nutritional security (Zinsstag et  al., 2020). Evidence shows that 
addressing food security and stunting requires a multidisciplinary 
strategy, especially in places like the Sahel, where there is a high 
degree of human-livestock interactions. For instance, microbial 
transmission from animals to children, which can occur when 
children come into contact with feces in the soil or when WASH 
practices are insufficient, have been shown to undermine nutritional 
outcomes as nutrient absorption is hindered (Humphrey, 2009; 
Prendergast et  al., 2019; Chen et  al., 2021a). In Burkina Faso, 
poultry feces have been shown to pose a significant risk factor for 
enteric diseases associated with malnutrition in children, who are 
likely to come into contact with feces found in courtyards or kitchen 
areas where they frequently crawl (Ngure et al., 2019). In areas 
where livestock are the main source of nutrient-dense foods and 
hold particular cultural significance, utilizing a framework grounded 
on One Health principles can help tailor policies that consider the 
intricate human-animal-environment interactions and how these 
interactions are changing. Addressing the interdependent factors 
that impact nutritional outcomes utilizing a One Health approach 
can thus potentially improve nutritional outcomes and child health 
(Gharpure et al., 2021; Ghazy et al., 2024).

In the past two decades, there have been several frameworks 
elaborated by governments, leading experts, and international 
organizations to address different health challenges using a 
One Health approach. One recent framework comes from the 
Quadripartite Organizations (FAO, UNEP, WHO, and WOAH), 
published in 2022, a One Health joint action plan covering the 
2022–2026 period (FAO et al., 2022). This action plan generated 
a high-level framework including six Action Tracks and focused on 
the health of humans, animals, and plants, and threats such as 
zoonotic diseases, vector-borne diseases, pandemic and epidemic 
risks, antimicrobial resistance, and food safety (FAO et al., 2022). 
The World Bank and Eco-Health Alliance previously published a 
framework with similar priorities focused on pandemic prevention, 
antimicrobial resistance, and zoonotic diseases (Berthe et  al., 
2018). There are other One Health frameworks tailored to specific 
issues, for instance, one geared toward research (Lebov et  al., 
2017), another to the estimation of the economic cost of zoonotic 
diseases (Narrod et  al., 2012), and a framework for zoonotic 
disease control (Ghai et al., 2022), among others. We identified 
no frameworks that incorporated a bottom-up approach with data 
collected at the community level using participatory methods 
in the Sahel. The frameworks identified in the literature did not 
account for perceptions of climate hazards at the community level 
of agropastoral communities. Given the unique context of the 
Sahel, the lack of attention to how shifting ecological dynamics 
are impacting human-animal-environment interactions is a key 
shortcoming of existing frameworks.

With the scope of One Health now broader than zoonotic diseases 
as in its inception, the approach is now used in the context of climate, 
food security, nutrition, antimicrobial resistance, mental health, and 
disaster resilience (Zinsstag et al., 2020). In this broader context, 
particularly in the areas of food security and nutrition, there is also 
a growing need in low- and middle-income countries (LMICs) to 
increase safe access to animal source foods (ASF), which is key 
to addressing malnutrition (Adesogan et  al., 2020). This need 
aligns with the goals of several nutrition frameworks that aim to 
reduce chronic malnutrition (stunting), acute malnutrition (wasting), 
micronutrient deficiencies, overweight, and obesity (Stewart et al., 
2013; Van’t Veer et al., 2013; Lobczowska et al., 2022). As obesity 
rates also rise in LMICs, some countries are now experiencing 
the double burden of malnutrition, when high prevalence rates of 
under-nutrition coexist with a growing prevalence of overweight 
and obesity, increasing the burden on health systems as the risk 
of non-communicable diseases rises (Winichagoon and Margetts, 
2017). In the Sahel, where the double burden of malnutrition is 
stressing health systems (Manga et al., 2022) and the interactions 
between humans, animals, and the environment are high, a One 
Health framework to address food security and nutrition could be 
key in improving health and nutritional outcomes in the region.

We here propose a food security and nutrition framework rooted 
in the concept of One Health that prioritizes the role of community 
perceptions in shaping the impact of climate change to livelihoods. 
Data collection strategies were rooted in a systems thinking 
approach, acknowledging that food security in the Sahel is highly 
interconnected with geopolitics, agriculture, livestock management, 
climate change, land use, economics, infrastructure, migration, 
and other social elements. To elaborate the proposed framework, 
we integrated findings from our qualitative research into existing 
frameworks, and adapted them to the context of climate change 
in the Sahel.

Methods
FIELD RESEARCH
This study is embedded in a larger research project titled “Social 
& institutional determinants of vulnerability & resilience to climate 
hazards in the Sahel”, that was funded by the US Department 
of Defense Minerva Research Initiative. This program was 
designed to support basic social science research to further the 
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understanding of social, cultural, behavioral, and political forces 
across different regions (Department of Defense, n.d.). Our project 
carried out in-depth fieldwork in five sites in four countries (Senegal, 
Mauritania, Chad, and Niger) across different administrative levels 
(community, regional, and national) and in various periods over 
the course of a year in an effort to better to understand the social 
and institutional drivers of climate resilience and vulnerability. This 
article leverages data from three rural sites in two countries to 
focus on understanding resilience to climate change in the context 
of food security and nutrition using a One Health Framework. While 
our broader study collected both quantitative and qualitative data, 
the One Health framework presented in this article draws primarily 
on the qualitative data collected in Senegal (Linguère and Kaffrine) 
and Mauritania (Kiffa).

The broader project, and the methodological design, were led 
by an interdisciplinary team of researchers from the University of 
Florida (UF, USA), the Université Cheikh Anta Diop’s Laboratoire 
de Recherche sur les Transformations Économiques et Sociales 
(LARTES, Senegal), the Centre d’Etudes et de Recherches sur 
l’Ouest Saharien (CEROS, Mauritania), André-Salifou University 
and the Laboratoire d’Etudes et de Recherches sur les Dynamiques 
Sociales et Développement Local (LASDEL, Niger), and the Centre 
de Recherches en Anthropologie et Sciences Humaines (CRASH, 
Chad). Discussions with local academic partners and stakeholders 
informed purposive site selection. Key criteria guiding selection 
included: (i) a strong dependence on agriculture, (ii) the presence 
of pastoral or agropastoral communities, (iii) a location within the 
Sahelian zone of each country, (iv) exposure to climate-affected 
risks, (v) sufficient geographic separation to enable comparative 
analysis, and (vi) the absence of conflict or safety concerns that 
could compromise the research. The selection of the specific 
community level sites was done after consulting with academics 
and local authorities (e.g., prefects) about potential sites that were 
experiencing climate impacts and could help us understand how 
communities conceptualize vulnerability and resilience to climate 
hazards. Factors such as their vulnerability to climate hazards, the 
accessibility of the site to the research team, and past interventions 
by the state or other organizations were taken into consideration 
during the selection process. For Kaffrine, we collected household 
data in Malem Hodar Department, with interviews conducted both 
in the departmental capital (Malem Hodar) and the regional capital 
(Kaffrine). In Linguère, both types of data were gathered in the 
town of Linguère. In Mauritania, we collected household-level data 
in Rachid, a rural locality 35 km east of Kiffa in the municipality of 
Aghoratt. Interviews were also conducted in Kiffa (the capital of the 
Assaba region) and Aghoratt. For clarity, this study refers to the 
sites as Kaffrine, Linguère, and Kiffa. However, it is important to 
note that household and community level data from Kaffrine and 
Kiffa reflect the associated rural areas rather than the semi-urban 
centers bearing those names.

DATA COLLECTION
We collected data using participant observation, semi-structured 
interviews, and photovoice. The lead author collected data from 
participant observation during their fieldwork, which spanned from 
October 2023 to June 2024. Extensive field notes were kept and 
shared with the broader team. The fieldnotes were then transcribed 
to Word documents and used as a source of data. For semi-
structured interviews, we identified participants from institutions 
(government, NGOs, private sector-also referred as meso-level 
interviews) through snowball sampling initiated with regional 
authorities; while at the household level (also referred as micro level 
interviews), our selection of participants aimed for demographic 
and livelihood diversity, including gender, ethnicity, and production 
strategies. Some respondents were chosen based on community 
suggestions, such as those known for resilience, vulnerability, 
or experience with specific climate impacts (e.g., flooding). The 
interviews explored four main areas: environmental change, 
livelihood impacts of climate hazards, dimensions of vulnerability 

and resilience, and the role of institutions in addressing climate-
related challenges. We developed interview guides collaboratively 
during a 5-day workshop in Dakar, Senegal, involving the entire 
team of the broader research project. The interview guides followed 
four main themes, but at each level questions were tailored to 
the type of respondent. At the micro level, capturing community 
perspectives was prioritized. The interview guides can be found in 
the supplementary files. The wording of questions was adapted to 
the local context and translated into the languages of each specific 
site in collaboration with the field team and the local academic 
partners.

In Linguère and Kiffa, we additionally used photovoice to explore 
barriers to food security in the context of climate change. Photovoice 
is a community-based participatory research methodology in which 
participants take photos in response to a prompt, which then is 
followed by a group discussion structured around the photos 
taken by participants (Wang and Burris, 1997; Sutton-Brown, 
2014). In Kiffa and Linguère, we provided participants with digital 
cameras and instructed them to take photos of elements in their 
household or communities that represented barriers to food 
security. Participants were also asked to take photos of elements 
that enabled food security in their households. Local researchers 
collaborated on the development and translation of the prompts 
into local languages to minimize bias and ensure that the 
instructions provided aligned with the research objective. At each 
site, we held an initial session with participants for training in the 
use of the cameras and providing ethical guidelines for the activity. 
We asked participants not to take photos of other people and to 
avoid situations where taking photos might endanger them (e.g., 
taking photos of government buildings, photos of other people’s 
livestock without authorization). Each participant had a camera for 
2 weeks, and we visited each participant twice during this period 
to answer questions about the use of cameras and to remind 
participants of the research objectives and ethical guidelines. We 
collected the cameras the day before a second group meeting, 
and asked each participant to select a maximum of five photos that 
were most important in answering the given prompts (barriers to or 
facilitators of food security). The selected photos were then printed 
and used to carry out a group interview at each site, paralleling the 
structure of a focus group discussion but using the photos taken by 
participants as the departure point for discussions.

We conducted micro-level interviews and photovoice either in 
French or local languages – Wolof, Pulaar, or Hassaniya – then 
translated and transcribed into French. In Linguère, we conducted 
22 interviews at the micro-level and 26 at the meso-level; in 
Kaffrine, we conducted 28 micro- and 31 meso-level interviews; 
and in Kiffa, we conducted 19 micro- and 23 meso-level interviews. 
Where permitted, interviews were audio-recorded and transcribed; 
otherwise, the research team took detailed notes. Ultimately, all 
data were translated (where needed) and transcribed into French; 
all analysis was conducted in French. We complemented this data 
with detailed field notes and observations recorded by the team in 
field logs following each extended period in the field sites. These 
included visits and observations in key local sites such as large 
weekly livestock markets, community-based gardening projects, 
state- or NGO-sponsored projects and interventions, water 
management areas, and everyday life in the streets and markets 
of these communities.

All de-identified data were stored securely on the University 
of Florida’s institutional Dropbox. The project received ethical 
approval from the University of Florida’s Institutional Review 
Board, Senegal’s Comité National d’Ethique pour la Recherche en 
Santé, and the Institut Mauritanien de Recherche et de Formation 
en Matière de Patrimoine et de Culture. We analyzed the data 
using inductive thematic analysis, allowing codes and themes 
to emerge from the data (Braun and Clarke, 2012). The lead 
author led the data analysis and a graduate student conducted 
independent coding of the data to verify the codes identified 
by the author. The coding process began with familiarization, 
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followed by an initial round of open coding organized around the 
overarching topic of food security. We iteratively refined the codes 
into thematic categories through repeated readings and recoding, 
and used NVivo software (Version 15) (Lumivero, 2024) to facilitate 
qualitative analysis.

ANALYTICAL APPROACH
The proposed framework in this manuscript is built by analyzing 
existing literature and other frameworks relevant to food security, 
nutrition, and One Health, and integrating findings from field 
research conducted in Senegal and Mauritania. We carried out 
a comparative analysis of different frameworks identified through 
online searches, and a literature review to identify frameworks that 
were contextually appropriate for the Sahel. Communities in the 
rural areas of the Sahel depend heavily on rainfed agriculture and 
livestock, and we thus engaged with frameworks that consider 
the risks and benefits of the close interactions between animals 
and the environment. We then followed with an in-depth literature 
review to identify interventions and gaps on the impacts of climate 
change on food security and nutrition in the Sahel through a One 
Health lens. This approach intended to facilitate elaborating a 
framework that incorporates our data on community perceptions 
from the Sahel while engaging the literature.

Results
SYNTHESIS OF QUALITATIVE FINDINGS
This section presents a synthesis of the findings and themes that 
emerged from the qualitative analysis for which the emergent 
codes were explored. This manuscript focuses on integrating 
community perspectives of climate threats to food and nutritional 
security and the adaptation mechanism to generate a framework 
based on findings from the literature adapted to the context of the 
Sahel, with a forthcoming publication that will explore these data 
and other data collected from the broader project to examine the 
drivers of food security across different sites in the Sahel.

Two overarching themes emerged from our inductive thematic 
analysis of the data, represented in Table 1. One of the overarching 
themes was how local communities perceive climate-related 
shocks and threats in relation to food security, and the other was 
the adaptations that populations have implemented to attempt to 
mitigate the impacts of climatic shocks.

Field sites ubiquitously reported economic stressors as one of the 
most important threats to food and nutritional security, based not 
only on the increase in the price of foods, but more importantly, 
of agricultural inputs. Very importantly, the declining availability of 

pastoral land and pastures has increased the need for purchasing 
livestock feed. While some can afford to purchase livestock feed, 
others have adapted by modifying their transhumance patterns. In 
many cases, households have adapted by diversifying or changing 
livelihood strategies, such as incorporating vegetable gardening 
into household activities or reducing herd size. As stated by a 
development agent in Kaffrine: “For me, the most important element 
is market gardening because it fights poverty and strengthens our 
health situation.”

Some households, particularly those with fewer sources of 
income, worry about their ability to obtain food, and many reported 
experiencing severe food insecurity, especially during the lean 
season (which is the period between planting and harvesting 
usually from May to August). Across the three field sites, we 
encountered frequent perceptions of a decline in the quality and 
availability of such nutrient-dense foods as milk, fish, and meat. 
Some households have adapted to these shocks by reducing the 
portion sizes of animal source foods, while others have stopped 
consuming them. A member from a women’s group in Kiffa stated 
in an interview that “Some of our children are suffering from 
malnutrition because they can no longer find milk or meat, and 
this makes them truly vulnerable”. In addition to raising concerns 
about nutritional outcomes and the increased risk of malnutrition 
in children, these reports also suggest concerns about increased 
risk of non-communicable diseases. This risk is aggravated by 
the increase in consumption of ultra-processed foods, sugars, 
and additives, which are readily available in weekly markets and 
shops. In an interview in Linguère, a farmer stated that “When 
it comes to food, we eat foods containing bouillons [cubes]. So, 
diet-related illnesses are becoming increasingly common. Our 
ancestors didn’t suffer from arthritis, high blood pressure, or even 
diabetes, not to mention eye problems. Everyone had a full set of 
teeth, even in old age. Is that the case for us? The causes are to 
be found in our diet”.

The adaptation strategies to some of these shocks have shifted 
how humans, animals, and the environment interact. Households 
that no longer practice transhumance and rely on the purchase of 
livestock feed are now in constant interaction with their livestock. 
Some households, regardless of their involvement in livestock 
rearing, are exploring other income-generating activities, such 
as horse-drawn carts, which have become important methods of 
income generation. Climate hazards have also impacted the human-
animal-environment nexus, with exposure to high temperatures 
being reported across all three field sites. Participants attributed the 
reduced production to the impact of heat, threatening livelihoods. 
As one farmer in Linguère noted: “Due to the high temperatures, 
our poultry farming operations are no longer functioning as before. 

Table 1. Codes, themes, and overarching themes emerging from thematic analysis of qualitative data in Senegal and Mauritania field sites.

Codes Themes Overarching themes

Increase of prices of basic inputs Economic stressors Perceived shocks and threats

Availability of pasture

Declining livestock health

Concerns about non-communicable-diseases Health and diet related shocks

Concerns about food security

Food quality perceptions

Changes in diets

Purchasing livestock feed Adaptations that allow the continuation of livestock 
keeping and pastoralism

Adaptations

Modified transhumance patterns

Diversification outside of livestock and/or agriculture Change in livelihood strategy
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For example, it is impossible to raise large numbers of chickens. 
This is impacting your income.”

The shifts in livelihood strategies, as well as the increased climate 
variability and geopolitical context, have led some households 
to implement adaptations that enable them to continue being 
engaged in livestock and agriculture. Not all households, however, 
are able to implement such adaptations. Participants highlighted 
that households that fail to adapt might abandon agriculture and, 
in some cases, leave their homes and migrate to urban areas or 
abroad, even risking perilous routes through the ocean (participants 
noted many young men have taken boats to the Canary Islands 
to try to get to Europe). These findings underscore the need for 
interventions that incorporate perspectives from the community, as 
understanding the changing social dynamics is key to interventions 
being sustainable.

SELECTING THE GUIDING FRAMEWORKS
We analyzed several frameworks to determine their suitability as 
guiding frameworks. We sought frameworks that had a strong focus 
on human-animal interactions, particularly focusing on livestock 
due to how important this nexus is in the context of the Sahel. 
We also sought a nutrition-oriented framework with emphasis on 
resource scarce settings. The One Health framework proposed 
by Ghai et al. includes a five-step process that outlines the steps 
involved in rolling out the strategies for the control of zoonotic 
diseases. This framework is highly adaptable to many zoonotic 
diseases and was selected because of the high level of human-
animal interactions among communities in the Sahel. The five 
steps in this framework are: Engagement, Assessment, Planning, 
Implementation, and Monitoring and Evaluation, with each of these 
processes having specific steps (Ghai et al., 2022).

Similarly, the World Health Organization has developed a 
comprehensive four-step framework for prioritizing nutritional 
actions (World Health Organization, 2019). This framework was 
designed to be broad and flexible, with a strong emphasis on the 
prioritization step, which, in the evolving nutritional landscape of 

the Sahel, provides the flexibility needed to address emerging 
issues such as diet-related non-communicable diseases. The 
four steps in this framework are similar to the ones proposed by 
Ghai et al.: Assess the situation, estimate needs, and advocate for 
action; Prioritize nutrition problems and actions; Translate priorities 
into policy and action; and Monitoring and evaluation. We will refer 
to these frameworks as the guiding frameworks, serving as a point 
of departure for integration of our research finding from sites in 
Senegal and Mauritania and findings from the literature to develop 
a tailored One Health framework, focusing on food and nutritional 
security in the rural Sahel.

PROPOSED FRAMEWORK
Through a comparative analysis with the guiding frameworks, we 
propose a new framework to address existing gaps, including a 
bottom-up perspective. The proposed framework is presented in 
Fig. 1, followed by a description of the framework that outlines 
the adaptations that were made and why. This proposed five-step 
framework, while tailored to the Sahel, can also be applicable 
to similar contexts. For instance, other pastoral communities 
in the Horn of Africa or in Central Asia face similar barriers and 
challenges, such as rangeland degradation, warmer and drier 
conditions, droughts, and weak governance (Pricope et al., 2013; 
Catley et al., 2016; Kakinuma et al., 2019).

Stakeholder engagement: Bridging communities, government, 
and the private sector
The guiding frameworks both highlight the need to engage 
stakeholders as the first step of the process, including a broad 
set of different subject area experts. The WHO framework 
also specifies the involvement of specific stakeholders beyond 
governmental organizations, such as academia, representatives 
of the targeted population, and industry. While the involvement 
of communities is mentioned in the guiding frameworks, there is 
no explicit pathway to ensure their participation or to ensure that 
power imbalances do not limit their decision making capacity. The 
two guiding frameworks take a top-down approach as a point of 

Fig. 1. Proposed One Health framework for food security and nutrition in the Sahel.
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departure, leaving little room for capturing the perceptions of local 
communities. Research shows that approaches that combine 
bottom-up and top-down perspectives are more beneficial to 
communities as the nutritional needs are better reflected (Huang 
et al., 2015; Watson et al., 2021).

In the context of food and nutritional security, based on the data 
collected, there is a need to identify and engage four different 
types of stakeholders in the Sahel: community stakeholders (e.g., 
smallholder farmers, gardening groups, community leaders), 
government actors (ministries, agencies), the private sector 
(medium to large-scale commercial producers and others involved 
in the food value chain), and academic partners (research institutes 
or universities). The involvement and empowerment of community 
stakeholders can help assess the needs of the community and 
also facilitate data collection for further steps that evaluate the 
impact of the interventions. In all three study sites, there has been 
an increase in the production of vegetables at the local level in 
the form of individual and community gardens. Given that these 
gardens can provide fruits and vegetables rich in micronutrients 
(e.g., vitamin A), including the perceptions of those engaged in 
this activity could provide insights into how to target interventions 
specifically aimed at increasing the consumption of certain food 
groups. In Kaffrine, for instance, a community garden located in 
the village of Sagna highlighted the need for increased or renewed 
support in growing sweet potatoes, an important source of vitamin 
A. The women’s cooperative in charge of the garden had been 
previously involved in growing sweet potatoes, but no longer 
had access to the inputs required. While gardens have proven 
successful in addressing certain issues, they also face challenges 
in accessing water and managing pests, as indicated by several 
community members. The village chief, who is also involved in 
farming activities noted that “Everyone is affected by this change 
[climate change]. But those suffering from economic hardship are 
the most vulnerable. Those with resources can find ways to cope 
and alleviate their situations. (…) Furthermore, we don’t have 
enough water to develop our market gardening activities. Water 
is also very expensive.” Similarly, a community agent in Kaffrine 
noted “The farm has laying hens and vegetable crops. It was a 
project that was started to combat child malnutrition. But now, 
locusts have destroyed everything.” In Kiffa, community gardens 
faced different challenges, such as broken irrigation systems and 
high-water salinity. The involvement of members of the community 
as part of the design, planning, and implementation of the proposed 
framework will facilitate the identification of such barriers.

While the involvement of some government stakeholders, such as 
local representatives of ministries or agencies related to agriculture, 
health, and livestock, might seem evident, there are other key 
actors that play a significant role in food and nutritional security in 
the Sahel. In Senegal, for example, the Service des Eaux et Forets 
(the state agency in charge of water and forests) plays a key role 
in food security as they are closely intertwined with food systems. 
In Linguère, Eaux et Forets maintains a community garden based 
around a deep well, providing land and water to grow vegetables. 
They are also responsible for the maintenance of pastoral reserves, 
such as the Ranch de Dolly, a key area for pastoralists where food 
and pasture are protected. In Kaffrine, the focus of the Eaux et 
Forets is mostly on controlling fires and planting trees. Participants 
identify both of these issues as closely related to food security and 
resilience, given that fires and lack of trees/vegetation are often 
described as the major vulnerabilities of food production systems 
in Kaffrine. As a member of the National Agency for Agricultural 
Insertion and Development noted: “We started talking about farms 
in our meetings. Furthermore, the forestry agents [from Eaux et 
Forets] began initiating reforestation efforts in the villages with the 
slogan one person, one tree. These initiatives were undertaken to 
mitigate the effects of climate change.”

In Kiffa, participants highlighted that government-sponsored cash 
transfer projects, such as the “Taazour General Delegation for 
National Solidarity and the Fight against Exclusion” (World Bank, 

2024), help struggling households partially meet their dietary 
needs. A bottom-up, in-depth stakeholder mapping should be 
implemented when engaging and identifying the stakeholders.

Finally, the involvement of the private sector and academic 
institutions is key to ensuring the sustainability of interventions. The 
guiding frameworks do not emphasize the need to involve industry 
and academia beyond the stakeholder engagement phase. There 
are opportunities to involve the private sector in addressing issues 
affecting farmers in the Sahel. In Linguère, the production of fodder 
at the local level has alleviated some of the constraints livestock 
holders have as pasture becomes scarcer. A producer of fodder in 
Linguère highlighted the difficulties some livestock keepers face in 
producing fodder: “Fodder is already a means of building resilience 
(…) Many livestock farmers have abandoned fodder production, 
not because of a lack of water, but because of the profitability 
of farming. Because this fodder-gathering activity also requires 
materials. Others don’t have the means she has to buy grinders 
so the animals can eat it. It’s certainly possible to chop the hay 
yourself, but if you have enough livestock, it won’t be feasible.”

Similarly, private veterinarians are involved in maintaining the health 
of livestock and other income-generating animals (e.g., donkeys, 
horses), which are important to food security in households that 
depend on them for their livelihoods. Local academic institutions 
can advance scientific knowledge and help identify innovations 
tailored to each specific context. Involving these stakeholders can 
help foster sustainability and increase productivity (Ferroni and 
Castle, 2011; Mnikathi et al., 2025).

A One Health assessment
The guiding frameworks both highlight the need for carrying out an 
assessment that takes into account current issues, infrastructure, 
policy landscape, and level of coordination between stakeholders 
are assessed. After stakeholders are identified, an in-depth 
assessment of the human and institutional capacity is needed. In 
the context of the Sahel, the assessment needs to consider the 
current livelihood strategies in the targeted area, as well as other 
elements that play a role in advancing food and nutritional security, 
such as current health trends and social and cultural aspects. 
Senegal and Mauritania are both facing the double burden of 
malnutrition, with high prevalence of the population suffering from 
undernutrition, while the prevalence of obesity and other chronic 
conditions is also increasing.

Understanding these patterns across sites allows for more 
comprehensive interventions. Across the three sites, hypertension 
and diabetes were important concerns among the population, as 
the number of people suffering from these diseases has grown 
in the region. A farmer in Kaffrine stated in an interview that 
“Previously, high blood pressure didn’t tire people out, diabetes 
didn’t exist, nor did AIDS and other diseases. Today, many of these 
diseases are present, and we don’t know if it’s because of what we 
eat, what we breathe, or our lifestyle. It’s worrying.”

Nutritional interventions in LMIC have historically focused on 
undernutrition, and it remains a priority in many contexts in the 
Sahel; however, assessing the current needs of the population 
might shed light on shifting or emerging priorities.

Another key component of the assessment stage is the identification 
of the unique social and cultural aspects of any given site. This is 
a gap in the guiding frameworks, which focus more on assessing 
prevalence and infrastructure, with little to no mention of assessing 
the attitudes and cultural elements surrounding food systems. 
For instance, in Senegal, fish consumption holds a great cultural 
significance. The consumption of fish is tied to the consumption of 
ceebu jën, a dish rich in vegetables, fish, and rice, which has deep 
cultural significance in Senegal and is considered “an affirmation of 
Senegalese identity” (UNESCO, n.d.). Fish consumption was high 
in both Senegalese sites, even though none of the households 
interviewed involved in fishing or fish production. Fish consumed 
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by the participants in the study was purchased at the market, but 
in each of the Senegalese sites, interviews revealed a strong 
perceived decline in quality and an increase in price, which has led 
to a reduction in the portion of fish included in meals. Participants in 
photovoice, for example, highlighted a picture of fish in the market 
(Fig. 2) as one of the threats they face to food security, because of 
rising prices and declining quality. A photovoice participant stated 
that “We need the protein found in fish, but it takes money to get 
it (…) fish are not accessible to everyone.” Likewise, a farmer 
in Linguère observed: “Our consumption of poor-quality food is 
greatly influenced by climate change. It’s difficult for us to find fresh 
vegetables, meat, and fish. (…) Fish is also of poor quality due to 
preservation methods.”

By identifying highly nutritious foods that are sought out by 
communities, policy makers and funding agencies can create 
policies and interventions aiming to strengthen value chains 
of such commodities, such as fish. In Kiffa, for instance, the 
consumption of dates was something that participants said had 
diminished due to the loss of date palms. Dates are otherwise 
widely available in other parts of the country and have been 
identified as a potential tool to address micronutrient deficiencies 
in some settings (Shabani et  al., 2016). Conversely, in Kaffrine, 
one of the leading groundnut producers of the country, participants 
associated consumption of maafe (a groundnut paste) with 
poverty and said they preferred eating meat, but that prices were 
too high. Groundnuts are nutrient-rich and can potentially help in 
achieving food security in the Sahel (Georges et  al., 2016; Tan 
et al., 2020); however, their consumption is already high in certain 
areas and perceived negatively. The identification of foods that are 
nutrient-dense and already widely accepted, or not, can help tailor 
recommendations in resource-scarce settings.

In all three sites, consumption of meat, poultry, and eggs was low, 
with participants highlighting how they would like to incorporate 
more meat into their diets. Identification of nutrient-dense 
foods that are ubiquitously found in the Sahel and the current 
consumption patterns could show opportunities for low-cost 
nutritional interventions. Behavior change strategies in the Sahel 
have been successful in increasing egg consumption in children 
in populations that had previously not consumed eggs (McKune 
et al., 2020).

Identifying dietary patterns at the local level can also yield valuable 
information to guide fortification strategies. The changing diets 
and a shift in staples from home-produced millet and sorghum to 
rice, pasta, and wheat raise important concerns when it comes to 
the increase in non-communicable diseases, expressed by both 
participants and recent studies (Bosu, 2015; Reardon et al., 2021). 
With rice being ubiquitous in diets in both Senegal and Mauritania, 
there is potential to address certain micronutrient deficiencies with 
mandatory or voluntary fortification programs (WFP and Nutrition 
International, 2019; Adams et  al., 2024). There are, however, 
important barriers to achieving this. Over 80% of rice produced in 
Senegal is milled in small mills, so there need to be incentives or 
pathways to small private-sector producers for fortification efforts 
to be successful (WFP and Nutrition International, 2019). There 
are also concerns that fortification could lead to excessively high 
intake of certain micronutrients in parts of the population (Adams 
et  al., 2024). This is why the involvement of the private sector 
and academia is important when engaging stakeholders, as they 
will be important parts in the implementation of these policies to 
ensure their safety. There are currently no laws in Senegal or 
Mauritania regarding rice fortification (Food Fortification Initiative, 
n.d.-a, n.d.-b).

Fig. 2. Photo from photovoice participant, highlighting fish price and quality have become a barrier to food security.
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Other key elements that need to be assessed are laboratory 
capacity, equipment, and access to health services. Some 
nutritional indicators, such as stunting or wasting in children, 
can be gathered with basic equipment available in most health 
centers; however, to assess other nutritional outcomes, such as 
glucose levels, iron, or vitamins, laboratories or special equipment 
are needed. There also needs to be an assessment of livestock 
diseases, as they pose threats to productivity, and some have 
zoonotic potential. These assessments could explore potential 
co-location of logistical resources for interventions, monitoring, and 
evaluation strategies tied to nutritional outcomes. There have been 
successful approaches to sharing logistical resources between 
veterinary and medical professionals in the Sahel, both reducing 
the cost of interventions and reaching a higher percentage of the 
population (Schelling et al., 2007).

In the context of the Sahel, and especially in the rural areas, there 
is often only very limited data available on current micronutrient 
deficiencies and other important nutritional indicators. For 
instance, participants in Kiffa (Rachid) were the most disconnected 
from medical or public health services of the three sites, since 
there is no functional health infrastructure in the town. Participant 
observations and data from interviews identified likely symptoms 
of micronutrient deficiencies in Rachid, including extreme fatigue 
(a symptom of iron deficiency) and vision difficulties at night  
(a symptom of vitamin A deficiency). As one farmer in Kiffa noted 
“We were strong and tenacious, we had endurance which is no 
longer the case today because we get tired now for the smallest 
tasks, we were in good health but today we get sick easily and 
some among us suffer from asthma.” Given the difficulties involved 
in obtaining medical services due to the need to travel, such 
symptoms are not assessed by health professionals and potentially 
go unreported. While identification of symptoms is not sufficient 
to generate accurate diagnoses, and the collection of biological 
samples is needed, there are low-cost interventions that could help 
identify priorities. For instance, training community health workers 
and using telehealth has proven successful in resource-scarce 
settings in managing infectious diseases (Kok et al., 2023). The 
framework by Ghai et al. proposes the use of mobile phones and 
other technologies in the implementation phase, however, it could 
also be used in the assessment stage if adapted properly. This 
approach could be used in the Sahel by training members of the 
community and creating a telehealth platform to signal regional and 
national level stakeholders of potential nutritional issues, which will 
then help prioritize the use of resources.

Another important aspect that needs to be assessed, especially 
in the context of the Sahel, is the human-animal-environment 
interactions, as they can influence nutritional and health outcomes. 
Given that livestock and agriculture play an important role in 
Sahelian livelihood strategies, and animal source foods can serve 
as a source of locally available nutrient-dense foods, there needs to 
be an in-depth assessment of how the population is interacting with 
animals and the environment. Research has shown that smallholder 
livestock production can pose risks to nutritional outcomes, as 
exposure to pathogens of zoonotic nature can create chronic gut 
problems in children that limit the absorption of nutrients, further 
contributing to malnutrition (Chen et al., 2021b). A study in the Sahel 
found that children living in rural areas experienced high levels of 
exposure to animal feces and subpar water, hygiene, and sanitation 
practices (Ngure et  al., 2019). During interviews, we found that 
human-animal interactions in all three sites were present; however, 
in Kiffa, those interactions were higher, with animal feces present in 
households, as well as cattle and small ruminants. Mapping out the 
current human-animal-environment interactions will allow public 
health officials to tailor interventions and behavior change strategies 
that reduce the exposure to pathogens of zoonotic nature that can 
undermine nutritional advances gained by increasing access to 
nutrient-dense foods from animal sources.

Another important gap in the existing frameworks is the need 
to account for seasonality explicitly. Seasonality in the Sahel is 

usually thought of as the lean and non-lean seasons, and it is 
mostly reflective of the availability of food. However, seasonality 
is also relevant in accounting for the prevalence of human-animal 
interactions. These vary according to times when livestock is 
located in closer proximity to households. In Kiffa and Linguère, 
for instance, livestock keepers return to their households with their 
livestock when there is water and pasture available and leave 
when there is not. While participants noted that this increases the 
availability of animal source foods, such as milk, it also increases 
the rate at which the population interacts with livestock. In Linguère, 
this seasonality also has impacts on local economies, as the over-
abundance of milk when the livestock is close to town creates 
economic shocks for those who trade milk, as prices dramatically 
drop. While it has a positive effect on the temporary increased 
availability for consumers, there is a need to better understand 
the seasonal characteristics of the interactions between animals, 
humans, and the environment, and how these affect food systems. 
Involving private-sector stakeholders might offer solutions to issues 
of seasonality, such as finding added value strategies to leverage 
excessive supplies of milk.

Prioritization
In both the frameworks by Ghai et al. and the WHO, prioritization 
of diseases and nutritional interventions is considered necessary, 
as resources might be scarce, so there is a need to decide how to 
better optimize their use. Prioritization needs to happen both for 
the identification of nutritional problems and the actions to address 
those, which in resource-scarce settings with the double burden 
of malnutrition might lead to difficult decisions (World Health 
Organization, 2019). An assessment of the already available 
resources and the current gaps would allow the identification of 
lower-cost interventions by leveraging the existing resources and 
ongoing programs. The WHO framework for nutrition provides a 
comprehensive set of criteria that can be used to prioritize nutrition 
problems and actions, such as the epidemiological burden, the cost 
of interventions, effectiveness, and acceptability. In the context of 
the Sahel, this process should involve communities, as data from 
the three sites shows that there are growing concerns regarding 
chronic health issues related to nutrition, such as diabetes and 
hypertension.

Given that environmental exposures are shifting because of 
climate change, with projected heatwaves increasing in the Sahel 
(Sambou et  al., 2021), there are concerns that the existence of 
comorbidities will exacerbate heat-related mortality (Acosta et al., 
2024). Nutritional interventions need to account for environmental 
factors in the process of prioritization, especially in the context 
of the Sahel, where human-animal-environmental interactions 
are high. The WHO recommends double-duty actions, which are 
interventions aimed at reducing the risk of both undernutrition 
and overweight, obesity, and other diet-related diseases (WHO, 
2017). There is, however, a need to use a One Health approach 
to understand how double-duty actions could be impacted by the 
climate. For instance, some of the double-duty actions promoted 
by WHO include the promotion of and support for breastfeeding. 
Recent studies have shown that in the Sahel, breastfeeding times 
are reduced as temperatures rise (Part et  al., 2022), showing 
that there are interdependencies between the environment and 
breastfeeding practices. Using One Health as a guiding principle, 
prioritizations for nutritional assessments and interventions will 
be able to identify the different ways in which climate can affect 
nutritional outcomes and their interdependence with animals and 
the environment.

An example of how prioritization could work in the Sahel after 
the assessment stage is targeting the promotion of increased 
consumption of poultry and eggs which is currently very low. 
Increasing and promoting the consumption of eggs and poultry 
could help address some nutritional deficiencies as they are 
important sources of protein and micronutrients. However, there 
are environmental issues that hinder poultry production, as well as 
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potential pathways to disease transmission, which is why a One 
Health approach is needed. Participants reported that heat-related 
mortality in poultry was the main driver for failed smallholder or 
backyard production of chickens and eggs.

Prioritization of interventions that aim to increase nutritional 
outcomes by increasing the consumption of nutrient-dense foods, 
such as eggs or poultry, needs to consider the environmental 
barriers smallholder producers face. Similarly, training in poultry 
management and WASH needs to be incorporated to reduce 
exposure to pathogens that might contribute to negative health 
outcomes. Integrated nutritional and agricultural trainings have 
been successful in the context of the Sahel (McKune et al., 2020); 
however, new barriers such as more intense heatwaves that 
threaten poultry, need to be considered for future interventions.

Planning and implementation
The guiding frameworks propose the generation of plans and 
strategies to address the gaps identified during the assessment 
and prioritization stage. The WHO framework highlights the need 
to include communities, civil society, academia, research institutes, 
the private sector, and other stakeholders. In the proposed 
framework, the inclusion of said actors should be done from the 
beginning, as they can help better understand the needs of the 
communities.

As One Health is multisectoral, assessing existing programs, 
interventions, and infrastructure across sectors (e.g., agriculture, 
livestock, commerce, public health) will allow stakeholders 
to leverage existing mechanisms to implement nutritional 
interventions. Based on the priorities identified and the results of 
the assessment stage, planning to leverage existing mechanisms 
to reach the identified objectives should take priority over new 
initiatives, especially in resource-constrained environments. If 
important or significant gaps in existing actions or policies were 
identified in the assessment stage, formalizing a government-led 
strategic plan can enhance collaborations (Ghai et al., 2022).

Across the three field sites, different initiatives have shown different 
degrees of success in helping households meet their dietary needs. 
In Kaffrine, vegetable gardens help households access vegetables 
and generate income; in Linguère, programs that help smallholder 
farmers build infrastructure for small ruminants and poultry have 
helped improve productive capacity, and in Kiffa, cash transfers to 
vulnerable households have helped alleviate food insecurity. Using 
a One Health perspective to investigate current infrastructure 
and programs in place can help optimize the use of resources. 
For instance, in Linguère, a local entrepreneur with the support 
of existing programs has been key in the production of forage 
plants for livestock feed. Initiatives like these could help alleviate 
current barriers to livestock production, increasing productivity and 
availability of animal-source foods.

The planning and implementation of assessments and 
interventions need to be locally guided and tailored. The creation 
of community boards that are engaged in the decision making 
process during all stages of planning and implementation could 
be a way to ensure that proposed actions are feasible. Members 
of the community should be involved in setting the desired goals 
and outcomes of the policies and interventions proposed. Once the 
goals are defined, setting up objectives to reach those goals can 
be done using existing strategies to generate SMART (specific, 
measurable, achievable, relevant, time-bound) objectives (WHO 
and FAO, 2018).

Monitoring, evaluation, and research
The process of monitoring and evaluation allows stakeholders 
to assess the progress and the achievement of objectives. 
Both guiding frameworks provide guidance on how to structure 
monitoring and evaluation. The WHO framework for nutrition 
offers a comprehensive set of components that a monitoring and 

evaluation plan should include. These are a logic model, a set of 
indicators, data sources for indicators, data analysis processes, 
evaluation components, and plans for communication of the 
evaluation results. These components need to be tailored to the 
priorities and goals identified by the community. There needs to be 
a process of co-creation of the monitoring and evaluation, which 
includes community members. While this monitoring and evaluation 
strategy is robust and applicable to the proposed framework, 
several challenges exist. Malnutrition is a complex, multifactorial 
issue, and many of the causal pathways linking interventions to 
outcomes remain understudied. This makes it difficult to quantify 
the impact of interventions, particularly when multiple strategies 
are implemented simultaneously to achieve diverse nutrition goals.

For instance, efforts to address stunting, wasting, and anemia 
within a One Health framework might include iron supplementation, 
forage production to boost livestock productivity, strengthening 
animal-source foods value chains, behavior-change strategies 
to increase animal source foods consumption, and reducing 
pathogen exposure that impairs iron absorption. In such cases, 
it can be challenging for monitoring and evaluation frameworks to 
determine which specific interventions contributed to the observed 
outcomes. This complexity presents an important opportunity 
to integrate research directly into the monitoring and evaluation 
plan. Leveraging the growing academic and research capacity 
in the Sahel, embedding targeted research activities within the 
M&E framework, can serve as an opportunity to investigate the 
causal pathways between interventions and nutrition outcomes. 
This approach allows for the collection of more nuanced data that 
can clarify which specific strategies are driving observed changes. 
It also enables iterative learning, where findings from embedded 
research can be used to refine ongoing interventions and improve 
overall program effectiveness. In this way, the M&E plan becomes 
not only a tool for accountability but also a mechanism for 
advancing scientific understanding of what works, for whom, and 
under what conditions.

Discussion
Food and nutritional security in the Sahel remain challenging issues 
to address, especially with the different stressors to food systems, 
such as climate, political instability, and economic barriers. Given 
the high level of interaction between humans, animals, and the 
environment in Sahelian food systems, a One Health approach to 
food and nutritional security could provide an avenue to address 
some of the most pressing issues. There were several gaps 
identified in the existing frameworks that we have suggested should 
be incorporated to better address the issues in the context of the 
Sahel. Most of the One Health and nutrition frameworks identified 
in the literature have one main limiting factor, which is a heavy 
top-down focus, particularly in the assessment stage. When One 
Health approaches fail to incorporate local needs, perceptions, and 
priorities, this might lead to the preservation of an unjust status quo 
with no transformative potential (Van De Pas, 2023). This has led 
to calls for a “Systemic One Health Approach”, which would require 
broader bottom-up participation and involvement of actors at the 
local level (Leneman, 2023). The inclusion of the private sector 
and community members from the beginning and throughout the 
steps of the framework is key to ensuring sustainability and a 
better understanding of the food and dietary needs of individual 
communities across different contexts. Assessing the different 
perceptions and attitudes toward different foods, especially when 
culturally significant, could help identify interventions that will be 
widely acceptable to communities, as well as those that might 
face significant barriers. Limiting bottom-up approaches risks a 
contextual disconnect from the shifting realities at the community 
level and can also exacerbate existing inequitable dynamics. The 
proposed framework in this article is constructed by incorporating 
local perceptions and priorities and calls for extensive stakeholder 
involvement and decision making power as the first step of the 
process. A recently published opinion by the One Health Action 
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Commission emphasizes the importance of incorporating a top-
down and bottom-up approach as a pathway for actionable policies 
(Zhang et  al., 2024). Another recently published One Health 
Communications framework in Ethiopia highlighted that using 
a bottom-up approach ensures sustainability and adaptability, 
which are important elements in the context of climate change in 
the Sahel (Chekol et al., 2025). Participatory methods and direct 
observations have also been used recently to generate a One 
Health framework focused on game meat supply chain food safety 
(Mukanganwa et al., 2025). This highlights the growing recognition 
in the field of One Health of integrating community perceptions in 
elaborating frameworks.

The proposed framework also adds a food and nutritional security 
focus to One Health. Focusing on food and nutritional security as  
the main outcome, and not only as a by-product of other overarching 
themes, can help address the most immediate issues in resource-
scarce settings, such as the Sahel. A recent study also highlighted 
the need to focus more One Health actions in sub-Saharan Africa 
as a potential pathway to alleviate food insecurity (Gu et al., 2023). 
While some of the existing frameworks rooted in One Health 
principles can have a positive impact on food and nutritional security, 
such as the Global Strategy for Food Safety (WHO, 2022), there is  
a need, particularly in the Sahel, to incorporate food security and  
nutrition as main outcomes. There is a growing recognition and 
need of for One Health approaches to address food security 
and nutritional issues in the region (Garcia et al., 2020; Zinsstag 
et al., 2020). A recent project in Burkina Faso used a One Health 
approach to reduce losses and zoonotic risks in the poultry value 
chain with the objective of enhancing economic productivity, food 
security, and safety (ILRI, 2022).

There is also a need to identify the different seasonal needs 
for different types of food in the Sahel, as well as the potential 
opportunities to leverage the involvement of the private sector 
to address these issues. Leveraging existing programs could 
help in the process of prioritizing nutritional interventions, as the 
current infrastructure could reduce costs. Finally, embedding 
academic research into the monitoring and evaluation process 
offers opportunities to better understand the causal mechanisms 
that help improve nutrition. Utilizing a One Health framework for 
food security and nutrition might suggest mechanisms that can 
help populations in the Sahel benefit from the consumption of 
ASF while minimizing the risks associated with interactions with 
livestock. The framework presented in this manuscript incorporates 
local perceptions in the Sahel, ensuring that voices from the 
communities are considered, which could increase sustainability 
and community buy-in to policies, programs, and projects that 
utilize this framework. It also centers nutrition and food security 
as the main outcome, given the interconnectedness and shifting 
interactions between humans, animals, and the environment in the 
Sahelian food system.

There are some important limitations to this research and proposed 
framework. During data collection, the broader Sahel region was 
experiencing wide-scale geopolitical instability and uncertainty, 
which limited data collection to sites considered relatively safe 
and stable for outside researchers. Thus, the data driving the 
generation of the framework are not necessarily representative 
of the shifting political dynamics of the region. Indeed, this 
consideration suggests that the food security situation in areas of 
greater instability is likely to be even more difficult than we have 
presented it here. Additionally, photovoice was conducted at two 
different times in Linguère and Kiffa. In Linguère, it was done in 
February of 2024, while in Kiffa, it was done in early June 2024, 
which has historically been when households experience higher 
instances of food insecurity.

CONCLUSION
The proposed One Health framework for food security and nutrition 
has five steps: Stakeholder Engagement; One Health Assessment; 

Prioritization; Planning and Implementation; and Monitoring, 
Evaluation, and Research. There is a strong emphasis on 
community involvement (bottom-up approach) throughout the steps 
of the framework. Incorporating local perceptions and priorities in 
developing One Health interventions is increasingly important as 
climate change, and other factors, such as geopolitics, are impacting 
the way people interact with animals and the environment. In 
regions like the Sahel, where large percentages of the population 
are directly involved in the food system as producers, climate 
hazards pose a threat to livelihoods. Understanding the adaptation 
mechanisms that are being implemented at the community level 
is key to ensuring that potential interventions build on adaptation 
strategies that have been working in the local context. Aligning 
policies and interventions to support existing adaptation strategies, 
such as private-sector fodder production or community gardens, 
can yield positive results that are sustained and more resilient to 
shocks.
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