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Introduction

Malnutrition has significant negative consequences
for many developing countries, particularly in terms
of poor human health, lost human capital, and
decreased economic productivity. Investment in
nutrition has been identified by the Copenhagen
Consensus in 2012 as a best investment for
developing countries; every dollar invested in
nutrition yields a $30 return. Despite this, funding
and support for nutrition programming is often
lacking.

To address this urgent need for attention and
commitment to reducing malnutrition, the U.S.
Agency for International Development (USAID)-
funded Food and Nutrition Technical Assistance Il
Project (FANTA) at FHI 360, supports evidence-
based country-level nutrition advocacy. The
approach to nutrition advocacy that FANTA uses
engages governments and national stakeholders to
develop a shared vision and promote accountability
and commitment for nutrition using a tool called
PROFILES. Developed to support country-

level nutrition advocacy, PROFILES consists of

a set of computer-based models that calculate
consequences if malnutrition does not improve
over a defined time period (e.g,, 10 years) and the
benefits of improved nutrition over the same time
period, including lives saved, disabilities averted,
human capital gains, and economic productivity
gains. The estimates generated from this tool and
its models are the cornerstone of the nutrition
advocacy process and can be used to identify,
prioritize, and advocate for evidence-based actions
to reduce malnutrition. PROFILES estimates are
calculated assuming there are reductions in the
prevalence of country-specific nutrition indicators,
such as iron deficiency anemia, low birth weight,
vitamin A deficiency, iodine deficiency, suboptimal

Human capital refers to the intangible
collected resources (knowledge, skills,
intelligence, wisdom, judgement, etc.)
possessed by individuals and groups in a
population, which represents a form of
wealth for nations to accomplish their goals.

Adapted from Encyclopedia Britannica

breastfeeding practices, and childhood chronic and
acute malnutrition (i.e., stunting, underweight, and
wasting). The country-specific information that is
needed to calculate the estimates are discussed
and agreed upon by participants during an in-
country participatory workshop.

In 2014, FANTA updated the PROFILES tool to
include a model that estimates human capital
losses in terms of reduced learning ability related
to stunting and human capital gains in terms of
improved learning ability if stunting prevalence is
reduced. This brief explains why the model was

FANTA 1l

'USAID

FROM THE AMERICAN PEOPLE

FOOD AND NUTRITION
TECHNICAL ASSISTANCE

fhizeo

THE SCIENCE OF IMPROVING LIVES




BRIEF The Effect of Chronic Malnutrition (Stunting) on Learning Ability, a Measure of Human Capital

Nutrition advocacy is a planned, systematic,
and deliberate process that is defined and
shaped by the specific country context.
Nutrition advocacy can strengthen the efforts
and commitment of a given country at any
stage along the way to providing nutrition
services and reducing malnutrition. A central
focus of nutrition advocacy is to promote
accountability for nutrition and strengthen
nutrition governance. For example, nutrition
advocacy can serve to support the development
of a nutrition policy, investment of resources
to strengthen and expand implementation of
nutrition services, and greater coordination
between government and nongovernmental
organizations that play a role in providing
nutrition services across a country. By
examining the nutrition context and tailoring
advocacy needs to that situation, advocacy
can be more effective in igniting change and
making strides toward the desired outcome of a
comprehensive nutrition program.

developed, how estimates are calculated, and how
the estimates are used for nutrition advocacy.

Why Advocate for a Reduction in
Stunting?

Globally, it is estimated that nearly 165 million
children under 5 years of age are stunted or short
for their age (measured as low height-for-age)
(Black et al. 2013). Evidence shows that the period
from pregnancy through the first 2 years of life
(known as the first 1,000 days) is a critical window
of opportunity for the prevention of malnutrition,
as after a child’s second birthday it becomes
increasingly difficult to reverse growth faltering and
prevent stunting (Victora et al. 2010; Martorell et al.
1994). The majority of a child’s brain development is
complete by age 2 and malnutrition during this time
increases the risk of developmental and cognitive
delays in children (Wachs et al. 2014). As such,
stunting is a marker for both chronic malnutrition
and consequently poor child development outcomes.
Stunting often begins in utero due to poor maternal
nutrition and continues during the first 2 years of

life due in part to inadequate hygiene and infant and
young child feeding practices, and reflects a failure
to reach one’s genetic potential for height (Frongillo
1999; Golden 2009).

Globally, 45 percent of mortality for children under

5 is attributable to various forms of malnutrition, of
which stunting is a significant contributor (Black et al.
2013). Children who are stunted are at an increased
risk for repeated infections and are more likely to die
from diarrhea, pneumonia, and measles, and may be
at an increased risk in adulthood for chronic diseases
such as cardiovascular disease (ibid).

In addition, childhood stunting is associated with
developmental delays that can significantly and
adversely impact a person’s ability to learn (both
during and after the years in school), thereby
limiting their ability to reach their full potential. It is
associated with impaired socio-emotional, motor,
and cognitive development. A stunted child may
have altered socio-emotional behaviors, including
increased apathy, negative affect (e.g., crying and
fussiness), and reduced activity, play, and interest in
exploring their environment (Gardner et al. 1999).
This lack of interest in exploring their surroundings
and negative behaviors often reduces the level of
stimulation children receive from their interactions
with the environment and their caregiver, further
impeding their development (Yousafzai et al. 2012).

Globally, it is estimated that nearly

165 million children under the age of

5 are stunted. Outcomes associated

with stunting include: increased risk

of mortality, increased disease risk,
developmental delays, diminished ability to
learn and lower school achievement, and
reduced lifelong productivity.

Stunting is associated with poor performance

on cognitive tests, including deficits in literacy,
numeracy, reasoning, and vocabulary, among others
(Grantham-McGregor and Baker-Henningham
2005). It is also associated with lower overall school
achievement, and stunted children are more likely
to be older at school enrollment, repeat grades, be
absent from school, drop out of school, and fail at
least one grade (Grantham-McGregor et al. 2007,
Martorell et al. 2010). Losses in learning are not
only related to fewer overall years in school and
therefore lost learning potential (i.e., due to late
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enrollment or repeated grades), but once children
are actually in school they have a reduced capacity
to learn, meaning they learn less per school year
(Grantham-McGregor et al. 2007). For example, a
stunted child in third grade is more likely to read and
understand math at a first-grade level compared

to a non-stunted peer who is able to learn at grade
level or above grade level. In fact, it is estimated
that the deficit in school grades attained, combined
with the deficit in learning ability, results in a deficit
of 2.91 grade equivalents (ibid). Among stunted
children who are also poor, this rises to a total deficit
of 4 years in grade equivalents because poverty
compounds the risk for poor child development.

This loss in learning among stunted children has

a direct impact on their income-earning potential

in the future. The 2007 Lancet series on child
development estimates that every additional year of
schooling increases adult yearly income by 9 percent
(ibid). A study conducted in the Philippines found
that stunting at 2 years of age was associated with
a reduced likelihood of formal employment (a form
of higher wage employment) (Carba et al. 2009),
while a large cross-sectional study in Brazil found
that a 1 percent increase in height was associated

with a 2.4 percent increase in wages (Thomas and
Strauss 1997). In addition, a follow-up to a large-
scale supplementation trial conducted in Guatemala
between 1969-1977, which provided children with

a nutrient-rich supplement atole, found that when
the men in the cohort were 26-46 years of age,
those who had received the atole supplement
between birth and 2 years of age were taller and

had 46 percent higher average wages as compared
to men who received a less nutritious supplement
when they were 2 years or less in the control villages
(Hoddinott et al. 2008). Taken together, stunting’s
impact on cognitive development, reduced learning
and educational attainment, and subsequently lower
productivity leading to reduced wages is a significant
impediment to national development and can erode
national goals to have a highly skilled workforce.

As shown in Figure 1, the cumulative impact for
children who are exposed to multiple risk factors

for poor development, such as stunting, poverty,

and an unstimulating home environment, is that

they develop on a lower trajectory than those

not exposed to these same risks. Importantly, the
figure also illustrates that over time the gap in brain
functioning and optimal development between an at-

Figure 1. Exposure to Development Risk Factors and Their Impact on Brain and Behavioral
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risk child and not-at-risk child persists over the life-
course. The losses that stunted children face in terms
of reduced learning ability is compounded over time,
and the gap between a stunted and non-stunted
child persists and widens as the child ages. A stunted
child likely continues to learn less per year, failing

to catch up to their non-stunted peers—illustrating
that stunting has long-term consequences for future
human capital potential. These cumulative losses

in learning mean that even if a nation is committed
to ensuring that all children receive both a primary
and secondary education, a stunted child may not be
able to make the most of that investment because
they may not be able to learn as much as their non-
stunted peers, leading to a life-long deficit. As such,
preventing stunting in young childhood is imperative
to protect learning ability and human capital in the
long term.

Why is This Model Relevant?

The PROFILES model that estimates human capital
losses or gains in terms of learning ability related to
stunting is particularly relevant now because as child
mortality declines globally, there is an opportunity
and a need to focus on the long-term effects that
result from stunting in childhood. In developing
countries, how well children learn in school and
beyond and how much they earn in the future is
associated with stunting. Children’s future quality of
life and ability to contribute at higher levels to their
society is partly contingent on being well-nourished
during the first 1,000 days.

To support evidence-based country-level
nutrition advocacy, FANTA developed

a model that estimates human capital
losses in terms of reduced learning ability
related to stunting and human capital gains
in terms of improved learning ability if
stunting prevalence is reduced.

Global evidence establishes that to effectively
prevent stunting, a broad public health approach
that covers all pregnant and lactating mothers and
children in the first 1,000 days is essential (WHO
2014b). Stunting is largely the result of poor infant
and young child feeding, poor hygiene practices, and
lack of access to clean water and sanitation facilities,
which requires programs that are intensively
focused on children under 2 at the community level.
Despite the global interest in addressing stunting,

4

intensive efforts across multiple levels and by various
stakeholders are required not only to support
national-level policy changes but also community-
level implementation of interventions and services
that need to be intensive and frequent in order to
effectively improve infant and young child feeding
and hygiene practices and that expand access to
clean water and sanitation to prevent stunting.

This requires advocacy to create an enabling
environment for political commitment, multi-sectoral
collaboration, and integrated service delivery.

The World Health Assembly has set the goal of
reducing the number of children under 5 who are
stunted by 40 percent by 2025 (World Health
Organization [WHO] 2014a) and USAID, as described
in their Multi-Sectoral Nutrition Strategy, seeks to
reduce stunting by 20 percent over the next 5 years
(USAID 2014). Country-level advocacy to promote

a multi-sectoral approach is essential to address

the multiple causes of stunting, which will enable
countries to mitigate the harmful effects on their
population and fulfill their national commitments

to the World Health Assembly targets to reduce
stunting and child mortality. In addition to the
existing models in PROFILES that estimate the
impact of stunting on mortality and economic
productivity, the new model, which estimates human
capital losses or gains related to stunting, is a useful
tool for advocacy.

How Does the Model Work?

The basic approach in PROFILES is to provide two
scenarios; a status quo scenario and an improved
scenario. The status quo scenario assumes there will
be no change in the current situation throughout

a chosen time period (e.g,, 10 years) for which to
calculate estimates, aside from projected changes in
population size and structure, and the prevalence of
stunting remains unchanged each year. In contrast,
in the improved scenario—with results estimated
for the same time period—it is assumed that the
prevalence of stunting is reduced. For the improved
scenario, it is necessary to set targets for the
reduction in prevalence of stunting; these targets are
discussed and agreed upon by participants during
PROFILES workshops, taking into account various
national priorities and development objectives.

The improved scenario assumes a linear reduction
in prevalence levels with a gradual improvement

in nutritional status from the first year (when
prevalence equals that in the status quo scenario) to
the last year when the target prevalence is reached.
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Models in the PROFILES spreadsheet workbook, rely
on coefficients based on the scientific literature to
show the association between a nutrition problem
and an outcome of interest. To create the stunting
and learning model, FANTA reviewed peer-reviewed
literature that quantified the association between
stunting and learning. The 2007 Lancet series on
child development by Grantham-McGregor et al.
2007 estimated deficits in learning ability related to
stunting based on findings from the Philippines as
described in an article by Glewwe et al. (2001), which
analyzed data from the Cebu Longitudinal Health
and Nutrition Survey that followed Filipino children
(including sibling pairs) from birth through the end
of their primary education.' This article provided the
necessary information to generate the coefficient
for the new model. The article’s multivariate
regression analyses included an assessment of the
relationship between nutritional status expressed

as height-for-age z-score and learning ability (also
referred to as learning productivity) as reflected in
achievement test scores. The authors found that

the direct effect of better nutritional status—a 1
standard deviation (SD) unit increase in height-for-
age z-score—on learning ability per school year

was equivalent to spending 8 additional months in
school. Therefore, using the 10 months described

as equivalent to a standard school year in the article,
FANTA utilized the coefficient of 8 out of 10 months
or 0.8 grade equivalents gained per school year per
1SD unit (i.e,, 1 z-score) improvement in the mean
height-for-age z-score to calculate the impact of
stunting on learning ability. A key concept behind this
model is that the losses in brain function/optimal
development, as described in Figure 1, are cumulative
and may impact a child throughout their life course.

In addition to this coefficient, the model also uses
country-specific stunting prevalence among children
24-35 months of age,? and information on age at
enrollment in primary school and number of years

of school as specified by country-specific education
policy. The 24-35 month age group is used because
it represents the age when stunting generally is most
prevalent and usually irreversible. Age at enrollment
in primary school refers to the age at which students
are expected to enroll in primary school per the
government policy. The model considers future

" Information about the Cebu Longitudinal Health and Nutrition Survey is
available from UNC Carolina Population Center (at http://www.cpc.unc.
edu/projects/cebu).

2 Defined as the percentage of children with a height-for-age z-score be-
low -2 SD units from the median of the WHO 2006 standard population.

Information Needed to Generate
PROFILES Estimates

Every model in PROFILES utilizes the following
information to generate estimates:

- Atime period is needed to determine the
number of years for which the estimates
should be calculated (e.g., 10 years).

e Prevalence information provides the
magnitude of the nutrition problem (for
example, percent of children 24-35 months
who are classified as moderately and severely
stunted). Current prevalence information
is needed to serve as a baseline for the
equations in the model.! Stunting prevalence
is often included in nationally representative
household surveys such as the Demographic
and Health Survey or Multiple Indicator
Cluster Surveys.

o Targets are set to determine what the goal
should be with regard to prevalence of the
nutrition problem at the end of the given
time period (e.g., reduce stunting prevalence
from 40 percent to 18 percent). The targets
reflect the proportion by which the nutrition
problem will be reduced over the chosen time
period and therefore influences the outcome
of interest.?

o Demographic information serves as the
basis for the population projections by
providing population size and structure.

o Mortality, economic, employment, or
education-related information provides
details to estimate the outcome of interest.
For the stunting and human capital model,
education information is required, but
mortality, economic, or employment
information is not (however, such information
is utilized in other PROFILES models). This
information is needed to compute the
consequence of the nutrition problem on the
outcome of interest. Education information
is usually available from the Ministry of
Education or from official documents.

T PROFILES uses the best available, recent information on point
prevalence, which is the prevalence at a point in time, often referred
to as a snapshot of a population.

2 Itis important to note that specific nutrition interventions are not
entered into the model to develop the PROFILES estimates. Rather,
the improvement in the nutrition situation is based on the expec-
tation that if nutrition interventions that are known to be effective
are implemented at scale they will succeed in reaching the stated
targets.
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learning ability—taking into account discounting?®
and expected mortality—related to stunting for each
year when children are supposed to attend school
according to a country’s education policy. Because
the coefficient used for this model relates learning
to the mean height for age z score, PROFILES
calculates a mean z-score (based on the stunting
prevalence) for both the status quo and improved
scenarios to calculate the estimates for this model.

Estimates calculated by this model refer to losses or
gains in learning ability related to stunting, and the
unit of measurement is “equivalent school years of
learning.” This unit of measurement is an aggregate
of deficit or gain in children’s learning ability across
all the years when a child is supposed to be in
school according to a country’s education policy.
For example, for the first year of the time period,
the “equivalent school years of learning” that are
lost related to stunting, is calculated as the product
of the following factors: the number of children
24-35 months of age in the population, the mean
height-for-age z-score for children 24-35 months
(based on country-specific stunting prevalence), the
coefficient (0.8 grade equivalent per school year

* Discounting reflects the relative value today compared to the value in
the future.

per 1SD unit), and the number of years children are
supposed to attend school according to a country’s
education policy (taking into account a discount
factor and expected mortality). The same calculation
is made for every additional year for which estimates
are calculated in each of the two scenarios. Gains

in learning ability are the difference between the
status quo and improved scenarios. Moreover, while
the losses in this model are estimated only for the
years when a child is supposed to attend school,

the negative consequences extend beyond years in
school and translate into reduced human capital.

Using the method described, the PROFILES stunting
and human capital model calculates country-specific
estimates of the number of equivalent school years
of learning lost related to stunting over a certain
time period (assuming that there is no change in
stunting prevalence), and the number of equivalent
school years of learning gained if stunting prevalence
is reduced and nutritional status improves over the
same time period. For example, in Figure 2, which

is based on Tanzania 2014 PROFILES estimates,

the light blue shaded area reflects learning ability
lost related to stunting in the improved scenario,
while the dark and light blue shaded areas together
reflect learning ability lost related to stunting in

Figure 2. Example, Based on the Tanzania 2014 PROFILES Estimates, of Human Capital Losses
or Gains in Terms of Learning Ability Related to Chronic Malnutrition (Stunting)
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the status quo scenario. Learning ability gained
related to reduced stunting in the improved scenario
is reflected in the dark blue shaded area. In this
example for the time period of 2014-2025, it is
estimated that 24.7 million equivalent school years of
learning are gained related to a reduction in stunting.
Among children who are in the 24-35 month age
group in the year 2025, 2.2 equivalent school years
of learning are gained per child related to a reduction
in stunting.

How Has the Model been used to Support
Country-Level Advocacy?

The model was first used in Tanzania and Uganda

in 2014 as part of a broader effort to support
nutrition advocacy in these countries. Tanzania
government officials have used the stunting and
human capital estimates (see Figure 2), along

with the other PROFILES estimates to advocate

for increased commitment to and investment in
nutrition in multiple settings including meetings
with parliamentarians and global forums such as the
Scaling Up Nutrition Global Gathering in November
2014. In Uganda, the stunting and human capital
estimates in addition to other PROFILES estimates
have been incorporated into briefs to advocate for
increased investment in nutrition at both the national
and district levels.

Using this new model in PROFILES as part of a
broader nutrition advocacy process to illustrate the
critical link between stunting and human capital
lends support to national advocacy efforts to prevent
stunting and improve education outcomes and
economic productivity. It provides another avenue
through which to engage country governments
and donors to reduce stunting, emphasizing that
addressing stunting is not only critical to reducing
morbidity and mortality in children around the
world, but is essential to prevent poor childhood
development that adversely impacts learning which
can impede national economic and development
goals.

For more information on FANTA’s country-level
nutrition advocacy activities using PROFILES,
visit www.fantaproject.org/tools/profiles or
email FANTA at fantamail@fhi360.org.
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