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Implications

Meat, milk, and eggs are nutrient-rich products that
could ef ciently boost nutrient-poor diets either as
part of the normal diet or if access is increased through
interventions.

The scienti ¢ evidence for the role of livestock prod-
ucts in improving nutrition is limited, especially during
the rst 1,000 d of life in low- and middle-income coun-
tries.

Beyond producing food, the livestock sector has
additional positive and negative impacts on human
health, the environment, societies, and economies that
must be understood and managed.
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Introduction

Dietary patterns across the world are extremely diverse, with
diets of most people in low- and middle-income countries being
suboptimal from a nutritional standpoint. It is in these coun-
tries that the highest levels of undernutrition are recorded, with
children being the most affected. Although stunting (i.e., chil-
dren short for their age) rates are declining globally and region-
ally, signi cant disparities in such rates exist between and within
countries. Moreover, the absolute number of stunted children
in Africa continues to increase (Development Initiatives, 2018).
Iron-de cient anemia has risen to 32.8% globally and nutrient
intakes are typically de cient in poor settings. Poor people in
poor countries often subsist on suboptimal diets based on cheap
staples and have limited access to nutrient-dense foods such as
pulses, fruit, or meat (Murphy and Allen, 2003; Thompson and
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Meerman, 2010; Muhihi et al., 2012). As a result of these cir-
cumstances, individuals do not receive suf cient nutrient in-
takes to sustain optimal well-being. Some research has shown
that it is not unusual to begin feeding children livestock-derived
food (particularly milk) before 6 mo of age when they should be
exclusively breastfeeding (Micere et al., 2016). With that said,
recent surveys con rmed that almost 40% of children above
6 mo living in informal settlements in peri-urban Nairobi did
not consume cow s milk daily. Furthermore, meat and other
livestock-derived products were each eaten by less than 5% of
these children and only in very small amounts (Grace et al.,
2018). This is not an uncommon reality in Africa.

Over the past decades, investments have been made to ad-
dress the various forms of undernutrition present in many
countries across the world. The shift from food security (access
to enough food) to nutrition security (access to enough nutri-
tious food) has prompted the development of interventions to
increase nutrient intake. These interventions include food forti-

cation as a means to improving the nutrient content of diets.
Little attention has been given, however, to the speci c role of
livestock products such as meat, milk, and eggs (and their de-
rived products) on nutrition and their potential to help achieve
nutrition security goals. Media outlets in recent years, primarily
in high-income countries, have increasingly been ooded with
reports that are critical of the role of meat, in particular, and
livestock-derived foods (e.g., milk and eggs), in general, as part
of diets. Their environmental footprint, as well as their sug-
gested negative effects on health, are ostensible arguments used
to promote a shift to diets containing little to no animal-sourced
foods. Environmental and sustainability concerns exist related
to livestock production that require serious re ection relative
to the evolution of farming systems and dietary patterns in in-
dustrialized countries (Willett et al., 2019). Underlying this may
be more fundamental and immutable concerns over the use of
animals (Perry and Grace, 2015). Nonetheless, in many low-
and middle-income countries, the livestock sector is a key con-
tributor to national economies (representing between 15% and
80% of agricultural domestic product) and represents a potential
pathway out of poverty and an essential livelihood for millions
of people (World Economic Forum, 2019). In countries where
high volumes of livestock production accompany important
undernutrition problems, it would represent a signi cant missed
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opportunity to not harvest livestock-derived food products to
optimize the nutrition of the most vulnerable. This article will
summarize the current state of knowledge on the role of live-
stock products for nutrition, with emphasis on the rst 1,000 d
of life for individuals living in low-income countries. The nutri-
tional importance of livestock products, the evidence base for
their impact on health and nutrition, and the major externalities
concerned with their production will be considered.

Nutritional Importance of
Livestock-Derived Foods

Livestock-derived foods possess a speci ¢ nutrient compos-
ition that matches well the human bodys needs, particularly
during the critical rst 1,000 d of life covering the period from
conception through pregnancy up to 2 yr of age (Dror and
Allen, 2011). Livestock-derived foods could have an important
role in reducing stunting and some key micronutrient de cien-
cies. Indeed, eggs, milk, meat, and offal are all nutrient-dense
food products that contain high-quality proteins and several
highly bioavailable vitamins (e.g., vitamin B12, only available in
foods of animal origin, preformed vitamin A, and vitamin D)
and minerals (e.g., iron, zinc, and calcium). Animal-source foods
provide these nutrients at suf cient levels and with a great degree
of digestibility, what makes them particularly adequate for young
children as well as pregnant and lactating women who are in
stages of rapid growth and development and have high micronu-
trient requirements but small intake volumes (Grace et al., 2018).
Animal protein is a high quality, easily digested protein that pos-
sesses a high biological value, which is conducive for greater net
protein utilization compared with nonanimal proteins. Animal
proteins have a more balanced essential amino-acid pro le rela-
tive to human tissues (WHO, 2007). A study in Malawi found
that stunted children had lower serum levels of several essential
amino acids commonly de cient in nonanimal proteins (Semba
et al., 2016) which are the most common type of proteins in the
diets of the poor in low-income countries. In addition, different
studies have found that intake of milk and meat can have posi-
tive effects on nutrition and functional outcomes such as cog-
nitive development, as shown in the next section. For all these
reasons, livestock-derived foods can be interesting targets for
interventions to reduce the biological impact of malnutrition,
including poor growth or micronutrient de ciencies (Figure 1).

On the other hand, livestock-derived foods are controver-
sial from a nutritional point of view. In recent years, there
have been warnings against consumption of livestock-derived
products owed to their suggested negative health effects.
Although there is a general agreement on the need to avoid
overconsumption, some of the recommendations to dramat-
ically reduce consumption, for example of eggs or milk, have
been later nuanced, whereas others, for example those about
consumption of red and processed meat, remain strong, al-
though far from contested (WCRF/AICR, 2007; Red meat
and processed meat / IARC Working Group on the Evaluation
of Carcinogenic Risks to Humans, 2018; Willett et al., 2019).
Chronic, noncommunicable diseases, such as cardiovascular

Figure 1. Consumption of dairy products by children in poor settings can
support healthy growth. Credit: ILRI/Dave Elsworth.

disease or cancer, have risen sharply around the globe over the
past few decades. Different studies have reported associations
between consumption of livestock-derived foods and preva-
lence of obesity, cardiovascular disease, and diabetes; however,
the data remain inconclusive, inconsistent, and not suf cient
to explore effects in different life stages or nutritional contexts.

Thereisasigni cantdearth of scienti ¢ information examining
the impact and trade-off of livestock-derived food consumption
during the rst 1,000 d of life in poor populations. The World
Health Organization promotes healthy diets that protect against
under- and overnutrition as well as noncommunicable diseases, by
recommending higher intakes of fruits and vegetables and lower
intake of animal fat (WHO, 2015). However, for a majority of the
poor populations of low- and middle-income countries, the intake
of livestock-derived food is so limited that the potential bene ts
of an increase in intake likely outweigh any potential health risks,
provided intakes remain within healthy limits.

Contribution of Livestock Products to Nutrition
in Low- and Middle-Income Countries

There is little debate about the fact that livestock products
are a good source of highly bioavailable essential micronutrients
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