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Despite initial progress, overall development toward zero hunger is not promising.

Combating all forms of malnutrition is a complex challenge that requires complex

answers from the local to global scales. To support a common understanding

and to develop a joint approach that adequately addresses these challenges, an

expert panel discussion was organized during the “Nutrition for Growth Summit

Tokyo” on (7–8) December 2021 entitled “Multi-sectoral systems approach to

holistically tackle malnutrition” upon which this article is based. We highpoint

the requirement for actual access to ideas that move beyond the abstract

and mostly figurative acknowledgment of the importance of bringing all actors

together to combat malnutrition. Four entry points for a food-based multi-

sectoral system approach to holistically tackle the burden of malnutrition were

agreed upon. These entry points are not discrete, single entities but rather require

integrated approaches. While we argue for an integrated approach building on

all four interlinked components, it is important to note that the degree of each

component’s integration is context-dependent and that the examples presented

as possible implementation strategies do not apply to all countries alike.

KEYWORDS

food security, malnutrition, nutrition-sensitive agriculture, nutrition education, dietary

diversification

Introduction

The need for more equitable, resilient, and sustainable food and health systems has never

been more urgent. Existing food systems do not result in sustainable, affordable, and high-

quality food items for an increasing population (Prima et al., 2022). Growth, longevity,

health, peace of mind, mood, behavior, strength, and reproduction all relate to healthy

nutrition (Amiri et al., 2020). However, millions of people suffer from food and nutrition

insecurity (Miller et al., 2022), with numbers rising by 112 million to almost 3.1 billion

since the outbreak of COVID-19 (FAO et al., 2022). This negative development searches

for sustainable approaches to eradicate all forms of malnutrition, even more importantly,

pushing the topic up in the list of development program priorities (Capone et al., 2014).

Sustainable development goal 2 (SDG) calls on all countries to eradicate hunger, realize

food security, and increase nourishment by 2030 (Reeves et al., 2021). Committed to

overcoming it, governments, civil society organizations, businesses, donors, and research

communities are increasingly recognizing the global challenge of malnutrition and hunger.

However, despite initial progress, overall development toward zero hunger by 2030 is not

Frontiers in Sustainable FoodSystems 01 frontiersin.org

https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://doi.org/10.3389/fsufs.2023.1179768
http://crossmark.crossref.org/dialog/?doi=10.3389/fsufs.2023.1179768&domain=pdf&date_stamp=2023-06-19
mailto:masoudyazdan@gmail.com
mailto:constance.rybak@zalf.de
https://doi.org/10.3389/fsufs.2023.1179768
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1179768/full
https://orcid.org/0000-0001-8610-0173
https://orcid.org/0000-0003-2691-9712
https://orcid.org/0000-0003-3176-7709
https://orcid.org/0000-0001-6909-4269
https://orcid.org/0000-0002-7581-8021
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Yazdanpanah et al. 10.3389/fsufs.2023.1179768

FIGURE 1

Prevalence of undernutrition (2005−2021), adopted from FAO et al. (2022).

promising: in fact, the global prevalence of undernourishment was

9.8% in 2021, which was higher than in 2015 (8%), the year the SDG

2 was initiated (Figure 1).

However, existing GHI (Global Hunger Index) estimates

indicate that at least 47 countries are unlikely to realize zero hunger

by 2030, probably not even a significant rate of hunger reduction

(Grebmer et al., 2022). Moreover, data reveal that other aspects of

malnutrition are even increasing. Malnutrition is often divided into

two broad groups namely undernutrition, including four subforms

of stunting, wasting, underweight, and micronutrient deficiencies;

and overweight, obesity, and diet-related non-communicable

diseases (Luo et al., 2020). One-third of the world’s population is

affected by undernourishment, i.e., nutritional imbalance, which

touches most nations (Grebmer et al., 2022). Globally, around

two billion people suffer from micronutrient deficiencies, 155

million children under five are stunted, 52 million children suffer

from wasting, and 815 million people are currently malnourished

(HLPE, 2017). Poor nourishment is responsible for about 45% of

all deaths of children under the age of five (International Food

Policy Research Institute, 2017). Furthermore, obesity is also a

global epidemic beyond high-income countries including many

less developed and middle-income countries (Haram et al., 2015).

Among the 8 billion inhabitants of the world (UN, 2022), 1.9

million adults are overweight and 650 million obese (WHO, 2021).

Furthermore, as of 2016, 41 million children under 5 years and 340

million children above 5 years are overweight or obese (Karri et al.,

2019). The COVID-19 pandemic will likely worsen the prevalence

of overweight and obesity, leading to important weight increases by

generating an unparalleled obesogenic situation. Indeed, COVID-

19 is expected to worsen all forms of malnutrition, thus hindering

the achievement of SDG2 (Littlejohn and Finlay, 2021). New

estimates underline these projections: accounting for the COVID-

19 pandemic, 657 million people are predicted to be malnourished

in 2030—around 30millionmore if the epidemic had not happened

(FAO et al., 2022).

However, combating all forms of malnutrition is a complex

challenge that requires complex answers at local, national, and

global scales (Mogge and Welte, 2020). To support a common

understanding and to develop a joint approach that adequately

addresses these challenges, an expert panel discussion was

organized during the “Nutrition for Growth Summit Tokyo” on (7–

8) December 2021 entitled “Multi-sectoral systems approaches to

holistically tackle malnutrition” upon which this article is based.

In the following sections, entry points for integrated food-based

multi-actor approaches (Figure 2) are highlighted, and the way to

combat all forms of malnutrition is discussed.

Entry points for engaging food-based
multi-actor approaches

Based on the presentations and discussions at the

aforementioned event, we highpoint the requirement for actual

access ideas that move beyond the abstract and mostly figurative

acknowledgment of the importance of bringing all actors together

to combat malnutrition. In total, four entry points for a food-based

multi-sectoral system approach to holistically tackle the burden

of malnutrition were agreed upon. These entry points are not

discrete, single entities but rather require integrated approaches.

The variety of access ideas echoes the necessity for multi-pronged

approaches that build on (a) an enhanced consideration of the food

systems surrounding consumers (FAO, 2022); (b) more inclusive

awareness with all relevant stakeholders involved (Baldy and

Kruse, 2019); and (c) political articulations and commitments to

implement long-term solutions to end all forms of malnutrition

(Funck, 2022). We propose four different entry points that, if

implemented in an integrated approach from the micro to the

macro level (see Figure 2), are likely to support the fight against all

forms of malnutrition. For entry points for a multi-actor approach,

it is necessary to consider four aspects: (a) dietary diversification;

(b) nutrition-sensitive agriculture; (c) food accessibility and

affordability; and (d) nutrition education. While we argue for an

integrated approach building on all four interlinked components,

it is important to note that the degree of each component’s

integration is context-dependent and that the examples presented

as possible implementation strategies do not apply to all countries
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FIGURE 2

Integrated food-based multi-actor approach to combat

malnutrition.

alike. These four entry points need to define goals at three

levels: micro, meso, and macro/global to reach the goal of zero

hunger. At the micro level, local and context-specific solutions

and actions to address malnutrition should be implemented. In

the meso capacitation of government departments and services

consider implementing a multi-sectoral operational model to

deliver inclusive quality services for improved nutrition, and at the

macro level, a conducive environment for policy formulation and

programming strength toward nutrition security.

Dietary diversification

One potential solution to challenge malnutrition effectively is

dietary diversification, especially the diversification of plant-based

foods (Johns and Eyzaguirre, 2007). Nutritional variety is long

documented as a significant constituent of food excellence (Nair

et al., 2016). Obtaining all micronutrients from one single food

group is impossible; instead, it is necessary to consume numerous

foods covering diverse food groups (Nair et al., 2016). Several

studies note that diversified diets are positively associated with

improved nutrition outcomes (Bellon et al., 2016; Islam et al., 2018;

Luna-González and Sørensen, 2018; Murendo et al., 2019). An

overreliance on staples, in contrast, fosters malnutrition by failing

to deliver enough essential macro- and micronutrients to meet

human dietary needs (Mazunda et al., 2015). Systems comprising

a variety of crop and livestock bases, plus vegetables and fruits,

can offer all relevant micronutrients to reduce undernutrition and

micronutrient deficiencies (Thompson and Amoroso, 2011).

Dietary diversification closely interlinks with diversified

food production fostering the availability of various foods for

consumption (Pinstrup-Andersen, 2009). The size of the effect of

diversified food production on dietary diversity is contingent on

other factors, such as market access, use of certain farming and

storage techniques, nutrition knowledge, and education (Sibhatu

and Qaim, 2018). However, there is consensus in the literature that

farm production diversification is a potential pathway to advance

dietary diversity, and thus, family nutrition, in contexts where

production diversity at the farm level or on available markets, is

not already high (Remans et al., 2011; Masset et al., 2012; Jaenicke

and Virchow, 2013; Habtemariam et al., 2021). Environmental

benefits related to biodiversity and climate change resilience also

follow. Shifting toward more diverse and integrated production

systems, such as agroforestry systems or combined crop–livestock

agricultural schemes, can enhance dietary diversity and positively

affect overall landscape conditions and biodiversity (Remans et al.,

2014; HLPE, 2017). Food diversification, in addition to improving

the nutrition and health of individuals, can simultaneously help to

sustain or restore biodiversity (Kahane et al., 2013; Kremen, 2020)

and higher yields (Joshi et al., 2007; Dwivedi et al., 2017), while also

supporting traditional cultures and rural livelihoods (Koohafkan

and Altieri, 2011). Furthermore, integrated production systems are

not just a tool for building resilience in the face of climate variability

but also help increase the ecological recital of crops, reducing their

damaging influences on the climate and the environment (Hertel

et al., 2021).

Achieving dietary diversification is an approach that requires

more holistic thinking, facilitating action from the micro to

the macro levels alongside the active engagement of multiple

stakeholders. At the micro level, simple horticultural production

systems (home gardens) or the development of post-harvest

management strategies are possible solutions (Depenbusch et al.,

2021). Results fromAsia (Bangladesh, India, Nepal, and Cambodia)

demonstrate the positive effects of home gardens on low-income

household diets (see Ruel et al., 2018; Bird et al., 2019). Results

from Africa (Tanzania, Kenya, and Uganda) are not satisfactory,

needing further reconsideration through new precise research

designs, sampling, targeting, and recognition of consumption

barriers (Depenbusch et al., 2021).

At the meso level, governmental and private organizations

should encourage farmers to produce diverse products, providing

required extension services to facilitate crop diversification

and intercropping.

At the macro level, agricultural policies must focus on targeting

and creating a diverse food table from agriculture, for example,

through subsidies for biodiversity via intercropping or national

programs promoting agroecology. Furthermore, food labeling to

facilitate more conscious consumer choices is another strategy that

contributes to dietary diversification.

Nutrition-sensitive agriculture (NSA)

Globally, the role of farming in sustenance improving nutrition

and health is documented, which is reflected in the debates leading

to the United Nations’ 2030 Agenda for Sustainable Development

(Ruel et al., 2017). NSA is an idea that goals to slim the gap

between existing and available food and the food desirable for

a well and well-adjusted régime for all population (Prima et al.,
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2022). It unambiguously includes nutritional aspects into crop

growing, addressing the operational dimension of diet and food

safety, including diverse aspects such as environmental, social,

economic, health, and education (Jaenicke and Virchow, 2013).

Nutrition-sensitive food production refers to the supply of a

variety of reasonable, nourishing, culturally suitable, and harmless

diets in satisfactory amounts and superiority to encounter the

nutritional necessities of inhabitants in a sustainable situation

(Commission, 2022). This impartiality presumes an integrated

approach covering all phases of the food system: from cultivation,

post-harvest management, processing, and retailing to consumer

(HLPE, 2017). Thus, nutrition-sensitive agricultural interventions

have the probability to recover dietary consequences in agrarian

communities (Ruel et al., 2017).

Making agriculture truly more nutrition-sensitive, however,

requires innovative thoughtful, preparation, realizing, and

associating, alongside the vigorous appointment of a diversity

of stakeholders. It also needs the careful and context-specific

identification of serious entry points where diet goals can

be combined into agro-food systems (Ruel et al., 2017), for

example, through the promotion of crop diversification and the

introduction of micronutrient-rich crops (counting bio-fortified

crops). Diversification should be incorporated into the notion of

nutrition-sensitive agriculture (Balz et al., 2015).

Food accessibility and a�ordability

Throughout history, and as a result of the Russian war in

Ukraine today, food shortages and the resulting high prices have

been, and continue to be, a source of human suffering as well as

social and political unrest (Pirie, 1993; Bondemark, 2020). Access to

food directly affects the quality of people’s diets and shapes dietary

patterns (Huang and Tian, 2019). The ability to access food depends

on two main pillars: economic and physical access (FAO, 2013).

Economic and physical access to nutrient-dense and diverse foods

is an important component for adequate nutrition (Ingram, 2011).

Access to healthy food is strongly impacted by incomes, food prices,

and the capacity of families and persons to get admission to social

support. People’s access to food is also influenced by social variables,

including gender and power hierarchies within homes (FAO, 2013).

The cost of food affects dietary intake (Miller et al., 2016) since

nutritious food is often too expensive for the poor (Mackenbach

et al., 2017; Raghunathan et al., 2021). Diets of people with

comparably low-income levels are—globally—often dominated by

foods with low nutritional value because they are the cheapest

source of calories (Huang and Tian, 2019). Thus, high food prices

lead to food-based coping strategies of consumers, such as a

decrease in the quantity, quality, and variety of food choices and an

increase in the consumption of cheap and often high-energy foods

(Miller et al., 2016). Affordability is a major barrier to improving

diets (Raghunathan et al., 2021) and, thus, increasing household

income plays an essential role in changing consumers’ food patterns

(Huang and Tian, 2019). Thereby, it is important to note that food

affordability not only relies on food prices but also on the share of

income that can be expended on food (Ingram, 2011; FAO, 2013).

Due to these challenges, more effective integrated approaches

are needed to improve affordability and improve access to adequate,

safe, and nutritious foods (Raghunathan et al., 2021). One micro

and meso-level strategy is to target equal distribution of diverse

and healthy foods, with low prices being one potential solution to

reduce global malnutrition. In addition, policies restricting access

to unhealthy foods (including a limitation of advertisement) and

promoting healthy food options can be effective (Hawkins and

Panzera, 2021). Policies to increase nutritional value (e.g., vitamin

A, iodine, iron, and zinc), decrease less healthy ingredients (sugar,

salt, and saturated fat), and increase prices of unhealthy foods (for

example, taxing sugar-sweetened beverages) relate to this approach

(Hawkins and Panzera, 2021). Furthermore, reducing the price

of nutritious foods on the supply side with substitutions and

encouraging their consumption on the demand side through public

campaigns and nutrition education is important (Raghunathan

et al., 2021).

Nutrition education

Nutrition education is a valuable and effective strategy that

improves eating patterns and counteracts malnutrition (Barone

et al., 2020). It aims to foster behavioral changes to improve

dietary intake. Tailored nutrition education interventions help to

reduce gaps in knowledge and practice (Bundala et al., 2020),

thus encouraging healthy diets (Baird et al., 2009). Nutrition

education can be regarded as any established learning involvement

intended to enable the voluntary adoption of consumption and

other nutrition-related performances helpful for people’s health

and wellbeing (Murimi et al., 2017). It refers to any mixture of

educational policies, escorted by environmental supports, planned

to ease voluntary acceptance of nutrition selections and other

diet and nutrition-related performances favorable to health and

wellbeing (Contento, 2008). Nutrition education seeks to improve

awareness and activities that lead to improved dietary and/or

physical activity behavior (Atoloye et al., 2021). Furthermore, it

is a strategy that improves the knowledge, skills, and self-efficacy

needed by people to take conscious choices for healthy food to meet

dietary needs and achieve improved health (Barone et al., 2020;

Atoloye et al., 2021).

Providing additional educational programs (e.g., nutrition

counseling and health literacy including nutrition) to people

suffering from malnutrition or as a preventive measurement

can improve dietary behavior (Hawkins and Panzera, 2021).

Strengthening individuals’ nutrition knowledge empowers them to

make healthier food choices and consume more sustainable foods.

Nutrition education should not only explain the biochemistry of

diets but also encourage serious examination of food selection in a

variety of settings (Brazil et al., 2012).

Nutrition education must be seen as part of an integrated cross-

scale approach. Policies addressing food labeling and advertising

alongside public health education campaigns are strategies that

provide consumers with additional information/orientation for

the right dietary choices. For example, introducing food traffic

lights, already present in many countries, helps consumers make

more conscious dietary decisions. Many nations recognize the
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importance of nutrition education, often making it obligatory

within school curricula, as well as hopeful diet education plans

that target metropolises, universities, schools, offices, and food

providers. However, it is vital to a memo that fruitful nourishment

education must be comprehensive, specifically tailored for different

consumer groups and contexts, rather than giving elementary diet-

related information only. It should discourse diet favorites and

sensory affective features; person-related aspects such as insights,

opinions, and attitudes; and senses and human normative as well as

environmental factors (Dhandevi and Jeewon, 2015).

Opportunities to implement
multi-actor approaches on di�erent
scales

Due to the interlinked nature of possible entry points, we

highlighted the crucial need to combat all forms of malnutrition

in integrated cross-scale approaches. This means that all relevant

stakeholders must be involved to develop successful strategies

to overcome malnutrition (Arvanitakis et al., 2009; Acosta and

Fanzo, 2012; Acosta and Haddad, 2014) and that emphasis should

be put on three scales/levels simultaneously to achieve better

nutrition and health. While overall principles for healthy diets are

almost universal across most nations and life phases, in practice

context aspects must be considered for policy and practice. At the

micro level, multi-actor approaches should focus on improving

knowledge, awareness, and practices of target households for

dietary diversity while nutrition-sensitive agriculture must be

embedded and organized at the community level.

At the meso level, the development of nutrition-sensitive

action plans and the potential establishment of coherent ICT-

based monitoring systems (e.g. prevalence of malnutrition)

and knowledge platforms under multi-sectoral planning and

coordination has the potential to foster up-scaling of evaluated

solutions (micro-level) for improved nutrition.

At the macro level, introducing policies and national

regulations discouraging unhealthy foods alongside targeted

incentives for healthy food choices are potential components of

integrated food system approaches.

Conclusion

This article focused on four entry points for combating

malnutrition processes to support global efforts toward zero

hunger. Despite some improvements, overall progress is far

too slow to achieve zero hunger by 2030. Particularly more

complex and integrated multi-sectoral systems approaches,

including a smart mix of nutrition-specific and nutrition-

sensitive interventions, nutrition education, food accessibility

and affordability, and dietary diversification approaches, should

be considered for implementers and policymakers around the

world. The devastating increase in global malnutrition under

COVID-19, coupled with debates at international summits

such as the Nutrition for Growth Summit Tokyo, shows that

the time to act is now. Despite the recognition of healthy

diets as a precondition for a productive and healthy life,

current policies and actors still tend to be disconnected, taking

only uni-dimensional approaches. However, the complexity

of malnutrition requires action that is implemented in an

integrated multi-scale way by the international community.

Four entry points, coupled with some examples for practical

implementation from the micro to macro levels are proposed

in this work, thus moving from talk about inclusivity to

inclusive practices.
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