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Executive Summary
Malnutrition should be everyone’s business.
The cost of undernutrition is a burden shouldered
not only by one third of Filipino children, but by
the entire nation. Beyond the health implications
for each individual child, malnutrition hinders a
child’s capability to achieve his/her full potential
as a learner and his/her future productivity as a
worker and a contributor to the Philippines. Thus,
malnutrition has an economic cost to all of us.
This report has calculated the economic impact of
childhood stunting on the educational system, and
also on the overall productivity of the Philippine
economy.

an estimated 48,597 of these students – 15% of the
repeater population – had repeated a grade level as
a result of under five stunting. An additional PhP1.23
billion was required to cover the costs of grade
level repetitions for these stunted children. Of this
cost, 43% was shouldered by the families, while the
remaining was shouldered by the public education
system.

Undernutrition puts children’s cognitive development
and educational performance at risk. Studies show
that children who are stunted (low height-for-age)
at 12-36 months of age have poorer cognitive
performance and lower grade level attainment.
By the age of 60 months, the cognitive impact of
stunting is irreversible. Children who are stunted
in the first two years of life are more likely to
repeat grade levels, drop out of school, and delay
school entry. They are also more likely not to finish
secondary education. Members of the working age
population who experienced childhood stunting have
lower income levels. In addition, child deaths result in
a loss of income for both the family and the country.

Lost productivity is composed of two elements:
reduced productivity among the stunted work
force, and the complete loss of productivity due
to premature under five child deaths linked to
undernutrition.

How much does child undernutrition cost the
Philippines?
The results of this study reveal that education and
productivity losses as a result of child undernutrition
amounted to a total of PhP328 billion in 2013. This is
equivalent to 2.84% of our country’s gross domestic
product (GDP) of the same year.
Cost to Education
Based on the Department of Education’s annual
reports, 330,418 students repeated a grade level
during the academic year 2013-2014. We found that
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Cost to Productivity
Stunting costs the Philippines an estimated PhP326.5
billion in lost productivity in the workforce.

An estimated 838,000 deaths occurred before the
age of five years old among children who would
have been members of the 2013 working-age
population (15-64 years of age). If these deaths had
been averted, the Philippines would have boosted its
productivity by PhP160 billion.
Meanwhile, members of the workforce who survived
child undernutrition and enrolled in school had
higher risk of grade level repetition and lower
educational achievement. This means fewer work
opportunities and reduced income potential later
in life. During the same period, the country lost an
estimated PhP166.5 billion of income as a result of
lower educational attainment attributed to childhood
stunting.
Cost to Health
Childhood undernutrition has significant costs for
healthcare, as it causes across-the-board increases
in morbidity and mortality due to infectious and
chronic diseases as well as pregnancy-related
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the health, educational attainment,
and economic productivity of the
Philippines.
Nutrition is an integral focus of the
Sustainable Development Goals
(SDGs). Out of the 17 SDGs, 12
goals contain indicators relevant
to nutrition. Economic investment
in nutrition interventions is a key
platform for our country’s overall
progress in health, education, and
productivity.

complications and deaths. Estimating the complete
health costs of undernutrition in the Philippines fell
outside the scope of the analysis conducted for
this report. It should be noted that the costs in this
report do not represent the total impact of stunting
on GDP because we did not include economic losses
related to healthcare costs. We estimate that if we
had modeled the health costs using the methodology
that has been previously applied in other countries,
the total impact of stunting on GDP of the Philippines
would likely be an additional 0.05-1.6%.

Why is this a burden?
After more than 25 years of steady improvement,
childhood undernutrition increased by more than
10% from 2013 to 2015. Under five stunting (low
height-for-age) increased from 30.3% in 2013 to
33.4% in 2015, and underweight (low weight-for-age)
increased from 20% to 21.5%, according to the 2015
National Nutrition Survey conducted by the Food
and Nutrition Research Institute of the Department
of Science and Technology. This alarming reversal in
progress will undoubtedly have long-term impacts on

If the Philippines had reached our
Millennium Development Goal
(MDG) targets, underweight
prevalence in children under five
would have been reduced from
approximately 24% in 2000 to 13.6% by 2015, and
stunting prevalence would have been reduced from
36% to 22%. However, in 2015, more than one in five
Filipino children under five were underweight and
more than one-third were stunted.
We have to act urgently if we want to help our
country’s children grow up to become healthy,
educated, and productive adults. Child undernutrition
directly affects the economic growth of the
Philippines. A child’s first 1000 days, from conception
until the second birthday, is the most important
time in a child’s growth and development. Nutrition
interventions must be included in the new Early
Childhood Care and Development Intervention
Package for the First 1000 Days (ECCD IP/1000
Days) to improve maternal and child health and
nutrition.
Any investment in reducing childhood undernutrition
will reduce suffering and poverty, and will ultimately
stimulate economic growth for all Filipinos.
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Background
weight-for-height), and stunting (low height-forage). Stunting or small stature is the most prevalent
manifestation of undernutrition, and has chronic
effects on a child’s growth and development (Daniels,
2004; Victora, et al., 2008). Stunting is more predictive
of economic outcomes like productivity and income
than other indicators (Hoddinott, et al, 2013).
The First 1000 Days
A comparison between what a balanced meal for one person looks like
(plate on right), and what a minimum wage earner in the Philippines can
actually afford to buy based on his food allocation budget (plate on the left).

What do we mean by “undernutrition”?
Undernutrition is the underlying cause in 45% of
child deaths worldwide (Black, et al., 2013). Chronic
undernutrition leads to stunted growth, which is
irreversible and is associated with impaired cognitive
ability and reduced school performance, as well as
poor work capacity and productivity. Undernutrition
increases the frequency and severity of common
infections, and puts children at greater risk of dying
from such infections. It also increases life-long risk
to chronic illnesses such as obesity, cardiovascular
diseases, diabetes and cancer (Hoddinott, Alderman,
Behrman, Haddad, & Horton, 2013).
Child undernutrition is measured by three
anthropometric indicators: underweight (low weightfor-age, including low birth weight), wasting (low

The first 1000 days of a child’s life, from conception
up to the second birthday, is a unique window
of opportunity for growth and development.
Undernutrition during the first 1000 days of a child’s
life manifests as stunting when she is 24 to 59 months
old. At this point, the damage to a child’s health and
development is already long-term and irreversible.
A landmark 54-country study of maternal and
child undernutrition published in The Lancet in 2010
found that height-for-age at two years was the best
predictor of human capital, and that undernutrition
is associated with lower human capital (Victora et
al. 2010). The study also emphasized that it is during
the child’s first 1000 days when the most pronounced
growth reduction is observed compared to other
stages in a child’s development (see Figure 1).
The consequences of stunting in the early years
of a child’s life are particularly pronounced in

Figure 1. Growth Faltering in the Child’s First 1000 Days. Source:Victora et. al. (2010)
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Table 1. Population and Child Undernutrition, 2013. Source: FNRI-DOST’s 8th National
Nutrition Survey

children’s cognitive abilities. Children who are
stunted before their first birthday are often delayed
in schooling at age eight, and score lower on
cognitive tests compared to those who were not
stunted (Crookston, Schott, Cueto, Dearden, Engle,
Georgiadis, et al., 2013).

to increase among Filipino children. According to
the 2016 Global Nutrition Report, the Philippines
is among the top 50 countries with highest rates
of wasting and stunting (ranked 38th and 45th,
respectively) (International Food Policy Research
Institute, 2016).

Intervention during the first 1000 days is essential
and will have life-long effects on educational
achievement and on earning potential later in life.

The 2013 FNRI-DOST data used in the analysis
indicated that one in three Filipino children below
five years old was stunted, while one in five Filipino
children was underweight. Table 1 shows that while
more than 90% of Filipino babies are born within
a normal weight range, as children get older, the
prevalence of underweight and stunting increases.
This trend demonstrates the cumulative effect of
undernutrition over time.

Undernutrition among Filipino children
In the Philippines, 95 child deaths every day are
attributable to undernutrition (UNICEF, Unite for
Children, 2015). Based on the National Nutrition
Survey results of the Food and Nutrition Research
Institute of the Department of Science and
Technology (FNRI-DOST), there was a steady and
gradual decrease in the prevalence of underweight
and stunting among children aged 0-5 years old from
1989 to 2013 (see Figure 2). This trend reversed in
2015 when stunting and underweight both began

Nutrition’s role in sustainable development
Nutrition plays a key role in a country’s development.
Of the 17 Sustainable Developmental Goals (SDGs),
indicators related to nutrition are reflected in 12
SDGs (International Food Policy Research Institute,

Figure 2. Prevalence of Stunting and Underweight Based on the World Health Organization Child Growth Standards (WHO-CGS). Source: FNRI-DOST.
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Young children from a family of 10 in the province of Leyte settle for a meal composed of mostly rice. Both parents have no stable source of income, so having a
balanced diet serves as a big challenge for their whole family.

2016). Global leaders are promoting interventions
focused on eradicating hunger and malnutrition,
which will contribute to the achievement of the
SDGs by 2030. In order for policymakers to
implement these programs, they need to have an
accurate representation of the short-term costs
of the interventions and the long-term costs of
malnutrition for a country’s economic growth.

Eleven percent (11%) of the gross domestic
product (GDP) is lost every year in Africa and Asia
because of the economic consequences of child
undernutrition (International Food Policy Research
Institute, 2016). In the Philippines, Indonesia
and Vietnam, one US dollar spent on nutrition
interventions to avert stunting in children below
24 months of age could save US$102.99 in health,
education, and lost productivity costs (Hoddinott, et
al., 2013), which indicates that spending on nutrition
is cost-effective in terms of the return on investment.
The Philippines' investment in nutrition programs
is very low compared to the global average. The
Global Nutrition Report estimated that, across 24
countries with available data, the average allocation
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for nutrition-specific interventions is 2.1% of general
government expenditure (0.06% to 9.23%). However,
the Philippines allocates only 0.52% of general
government expenditures to nutrition (International
Food Policy Research Institute, 2016).
To help understand the costs of child undernutrition
in the Philippines in relation to the country’s GDP,
this study analyzes the impact of undernutrition
in terms of losses in educational attainment
and workforce productivity across different life
stages. Specifically, it analyzes the effects of child
underweight and stunting on child morbidity,
mortality and school repetition as well as workforce
productivity losses.

ASIA

AFRICA

Eleven percent (11%) of the gross
domestic product (GDP) is lost every
year in Africa and Asia because of the
economic consequences of child
undernutrition .
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Framework
According to the UNICEF conceptual framework,

Underlying causes of malnutrition occur at the

there are three levels of causal factors leading to

household level. These underlying causes include:

undernutrition: immediate, underlying, and basic (see

household food insecurity or the unavailability and

Figure 3).

lack of access to sufficient quantity and quality of food,
poor caring and feeding practices (i.e. not breastfeeding,

Immediate causes of undernutrition occur at the

inadequate complementary feeding, poor sanitation and

individual level and may be a result of inadequate

hygiene), unhealthy environment and poor water and

dietary intake and/or diseases and infections that

sanitation facilities, and limited access to quality basic

prevent the body’s absorption of nutrients. In general,

public health services.

inadequate nutrition predisposes an individual to higher
risk of infection due to weakened immunity. Infection,

Basic causes include unavailability of resources (human,

on the other hand, can result to poor nutritional intake

financial, structural) and social, economic and political

and absorption.

contexts that can prevent families from achieving proper
nutrition. These are the structural, political, and economic
drivers of malnutrition (UNICEF, 2013).

Figure 3. Causes of Undernutrition. Framework from the report on Improving Child Nutrition (UNICEF, 2013)
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A snapshot of Market 3, a small but densely populated community in Navotas City, Philippines.

Undernutrition, if unaddressed, increases the risk of

as well as poor productivity and earning potential later

acute and chronic diseases and mortality. It also impedes

in life. Lower productivity and decreased income lead to

cognitive and psychomotor development. Furthermore,

higher demand for public services and increased public

undernutrition is linked to lower educational attainment

and private costs (see Figure 4).

Figure 4. Effects of Undernutrition. Framework obtained from the Cost of Hunger in Africa
(African Union Commission, NEPAD Planning and Coordinating Agency, UN, 2014).
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Methods
Analytic Model
The cost of child undernutrition in the Philippines
was estimated using an adaptation of the analytical
model developed by the Economic Commission
for Latin America and the Caribbean (ECLAC) for
analyzing the social and economic impact of child
undernutrition in Latin America (Martinez, Fernandez,
Palma, & Flores, 2007). The ECLAC’s model has
also been applied extensively in African countries
(African Union Commission, NEPAD Planning and
Coordinating Agency, UN, 2014).
The economic impact of child undernutrition
manifests in: higher expenditure on health in terms
of patient diagnoses, treatments, medications,
health center visits, waiting time; higher expenditure
on education brought about by repeated grades,
delayed schooling and school drop outs; and lower
work force productivity due to loss of human capital
and reduction in capacity (Martinez, Fernandez,
Palma, & Flores, 2007). The model estimates the
effects on health, education and productivity based
on relative risks, specifically the differential risks
or the difference in the probability of an event (e.g.
morbidity, mortality, education outcomes) between
individuals who suffered from undernutrition and
individuals who did not suffer from undernutrition
before the age of five years old. This difference
represents the incremental or the additional events
associated with child undernutrition (see Figure 5).
Risk differential may be directly computed from
the local data sets. In the absence of local data,
the odds ratio (OR) or risk ratio (RR) may be
used to estimate the probability of an event in
children with and without undernutrition (see
ANNEX A). The step-by-step procedures for
the calculations of incremental costs in health,
education and productivity are explained in detail
in the Operational Manual for the use of Model for
Analyzing the Social and Economic Impact of Child
Undernutrition (Martinez R, 2008).
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Figure 5. A Graphical Representation of the Probability of an Event Between
Children With and Without Undernutrition to Compute for the Risk Differential

Estimations were carried out based on calculations
derived from raw and consolidated data of
government institutions such as the FNRI-DOST, the
Department of Education, the Department of Labor
and Employment (DOLE), and the Philippine Statistics
Authority (PSA); international estimations from the
World Health Organization (WHO), the United
Nations (UN), and UNICEF; and projections based
on national survey databases such as the Philippines’
National Demographic Health Survey (DHS). Local
data were used whenever available and accessible.
A summary of the assumptions and data sources is
presented in ANNEX B.
The year of analysis used is 2013, the most recent
year for which data were available from FNRI-DOST
on underweight prevalence, stunting prevalence, and
related pathologies (acute diarrheal syndrome or
ADS, acute respiratory infection or ARI, and anemia).
Results of the 2015 National Nutrition Survey were
not included in the analysis because, at the time
of analysis, key information on important model
parameters including morbidities and mortalities
were still not publicly accessible.

Cost of Hunger: Philippines

The adapted analytic model we applied used a
retrospective analysis to estimate the social and
economic cost associated with undernutrition in the
year 2013:
a. Morbidity and mortality among children under
five years old as a result of stunting and
underweight, respectively;
b. Education costs among 6- to 18-year-old learners
as a result of stunting before the age of five years
old using data on education from grades 1 to 12 in
terms of incremental school repetition; and
c. Productivity losses among the 15- to 64-year-old
population as a result of undernutrition before
the age of five years old that affected survival and
educational achievement.

Estimation of Effects and Costs of
Child Undernutrition
Consequences of Child Undernutrition for Morbidity
and Mortality
Morbidity: For morbidity-related estimates, we

included major nutrition-related health issues (United
Nations System, Standing Committee on Nutrition,
2010) anemia, low birth weight due to IUGR and
stunting, and leading causes of child mortality such
as ARI, pneumonia and ADS (Department of Health,
2010).
The difference in the probability (or differential
probability) of having the anemia, diarrhea or ADS,
or ARI between those with and without stunting/
LBW due to IUGR in different age groups (0-28 days
old, 1-11 months old, 12-23 months old and 24-59
months old) were estimated using the data from
FNRI-DOST.
Mortality: For mortality-related estimates
associated with child undernutrition, underweight
rates were used. We used underweight as the key
indicator because among the three indicators of
undernutrition, underweight captures aspects of both
wasting and stunting, and results in highest child
mortality (Black, et al., 2008).
The mortality risk differential, or the difference in
probability of death from all causes between children

Children from Caloocan City during their free play and drawing session.
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who are underweight and not underweight, was
computed based on the mortality odds ratio (OR) of
2.5 and 9.7 for moderate and severe undernutrition
(underweight), respectively (Black et al., 2008;
Fernandez & Martinez, 2007).
The health costs associated with undernutrition
are not included in this study due to the limited
availability of data measured and reported by the
government health agencies. However, it is worth
noting that cost of hunger studies using the ECLAC
methodology conducted in Latin America showed
that health costs associated with undernutrition in a
single year were equivalent to 0.05% to 1.04% GDP
(Martinez, R. and Fernandez, A., 2008), while in African
countries, health costs were equivalent to 0.11%
to 1.6% GDP (African Union Commission, NEPAD
Planning and Coordinating Agency, UN, 2014).
These costs are 2% to 10% and 3.2% to 29% of total
costs of health, education and productivity combined
in Latin America and Africa, respectively.
General procedures and formulae for the calculation
of health costs are presented in ANNEX C.
Consequences and Costs of Child Undernutrition for
Education
Data on number of enrolments, dropout rate, passing
rate, number of repeaters and costs of spending in
primary and secondary grade levels were obtained
from the Department of Education. These data were
used to model the following outcomes, based on the
formulae in ANNEX D:
a. The number of students repeating a grade level
who suffered from undernutrition;
b. The costs associated with the repetition of students
because of undernutrition for families; and
c. The costs associated with the repetition of students
because of undernutrition for educational system.
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The cost of repetition was estimated using the risk
differential computed from the relative risk (RR)
ratio of grade repetition of 1.35 and a relative risk
ratio of dropping out of 1.61, based on the results
of the Cebu Longitudinal Health and Nutrition
Survey or CLHNS (Daniels, 2004). Average family
cost was obtained from a study that included both
direct (i.e. tuition fee, books, school supplies, uniforms,
transportation, Parents Teacher Association related
fees, other school fees, other instructional materials)
and indirect costs (i.e. costs measured in terms of
additional time spent by the parents) of keeping a
child in school (de Vera & Tan, 2010).
Consequences and Costs of Child Undernutrition for
Productivity
The effects of undernutrition on the productivity
of the working-age population were estimated by
computing the following outcomes, based on the
formulae in ANNEX E:
a. Reduction in potential income as a result of lower
level of education achieved by those who suffered
from undernutrition before the age of five years
old;
b. Loss of annual income due to death associated
with undernutrition before reaching the age of five
years old; and
c. The total productivity cost, which is the sum of
indicators a. and b.
Total Cost of Undernutrition
The complete economic cost of undernutrition
is the sum of the health cost, education cost, and
productivity cost. Since the study does not include
the health cost, a partial cost was computed based
on the estimated education and productivity losses.
The total cost of undernutrition was not estimated.

Results
Table 2. Episodes of Undernutrition and Undernutrition-related
Morbidity, 2013

country (see Figure 6), a figure which is on par
with the global estimate for deaths associated with
child undernutrition (Black,Victora, Walker, Bhutta,
Christian, de Onis, et al., 2013).
Effects on Morbidity
Undernutrition caused 3.7 million episodes of
incremental morbidity in 2013. These are cases of
illness that would not have happened in the presence
of proper nutrition (see Table 2). This estimate
includes 3.5 million episodes of stunting and low birth
weight due to IUGR, and 243,000 cases of anemia,
diarrhea, and acute respiratory infection.

Social Cost of Child Undernutrition
on Health
Children who are suffering from undernutrition are
more likely to die from all causes, and much more
likely to acquire diseases like diarrhea, respiratory
infections, and anemia. These increases in morbidity
and mortality have vast economic impacts on both
the family and the country’s health system.
Effects on Mortality
In 2013, approximately 31,000 deaths among
children under five years old in the Philippines
were associated with underweight. This number
represents 45% of the total child deaths in the

These 3.7 million cases come at a significant
economic cost to families and to the health system.
However, estimation of the full costs fell outside
of the scope of this report because the data
requirements were not readily available in the
Philippines.

Social and Economic Costs of Child
Undernutrition on Education
Children who were stunted before the age of five
are more likely to repeat grade levels and drop out
of school earlier. The study modeled the effects of
undernutrition on educational outcomes among
children in grades 1 to 10.

Figure 6. Number of Child Deaths Associated with Undernutrition (Underweight), 2013
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Figure 7. Repetition Rate in Primary and Secondary Education
(grade levels 1 to 10) Between Those Who Were Stunted and
Non-stunted Before the Age of Five Years Old, 2013

Effects of Undernutrition on Repetition
Based on Department of Education data for the
academic year 2013-2014, an estimated 48,597
students in primary and secondary school
repeated their grade levels due to stunting.
Stunting was the cause of grade-level repetition
for 15% of the 330,418 repeater students during
2013-2014.
The grade-level repetition rate was 33% higher
among students who suffered from undernutrition
(stunting) before the age of five years old than

Figure 8. Grade Repetition of Students Who Were Stunted Before
the Age of Five Years Old by Grade Level (in thousands), 2013

those who did not. Repetition was 1.6% among
children who were undernourished, while it was only
1.2% for those who did not suffer undernutrition (see
Figure 7).
More than half (60%) of the repetitions associated
with undernutrition occurred at the primary school
level (see Figure 8). Fewer students repeat at the
secondary level because many stunted students
have already dropped out of school during primary
education (African Union Commission, NEPAD
Planning and Coordinating Agency, UN, 2014).

Table 3. Costs of Grade Repetition Associated with Stunting, 2013
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Figure 9. Distribution of the Costs for Repetitions (in millions of PhP) in Primary and Secondary Education

Public and Private Costs of the Effects of
Undernutrition on Education
These excess repetitions caused by child stunting
cost families and government a total of PhP1.23
billion per year (see Table 3). Of the total cost to
keep these students in school, 43% was shouldered
by the families (see Figure 9).

Social and Economic Costs of Child
Undernutrition on Productivity
Premature child deaths due to undernutrition cause
direct losses to the Philippines’ human resources

and productivity. Members of the workforce who
survived child undernutrition and enrolled in school
have lower educational achievement, affecting work
opportunities and reducing income potential.
To estimate these long-term effects, the number
of working-age population (15 to 64 years old)
who suffered from undernutrition before the age
of five years old was computed using the historical
prevalence of stunting from past FNRI-DOST
reports. Disparity in educational achievement was
used as the basis for the calculation of reduction

Marvy and Marvin suffer from birth defects that occurred as a result of undernourishment. Their mother, Mailyn, tends to their daily needs while her husband
juggles contractual jobs in their town.
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Figure 10. Working-age Population Affected by Childhood Stunting
by Age Group, 2013

in potential income, while differential childhood
mortality was used as the basis for estimating loss
of income brought about by the lower number of
the economically productive population.
Stunting Levels of the Working Population
In 2013, 32.6 million (53%) of working-age
Filipinos (15 to 64 years old) had suffered from
undernutrition (stunting) when they were less than
five years old. This means that more than half
of the working-age population had higher risk of
mortality and lower educational attainment and
economic productivity (see Figure 10).

15

Figure 11. Percentage of 20 to 64 Years Old Population that
Achieve Each Grade Level by Undernutrition Status, 2013

Schooling Achievement among the Working
Population
School achievement of those who suffered from
stunting before the age of five years old was
consistently lower than those who did not among
Filipinos aged 20-64 years old (see Figure 11).
Members of the working-age population who
were stunted as children completed 5.74 years of
schooling on average, and those who were not
stunted completed 7.16 years (see Figure 12).
This indicates that stunted children generally did
not reach the important milestone of completing

Cost of Hunger: Philippines

Figure 12. Average Schooling in Years of the Working-age Population by Childhood Undernutrition Status

primary education (grade 6), while their non-stunted
counterparts were likely to reach the first level of
secondary education (grade 7).
Economic Productivity Losses Associated with Child
Stunting
In 2013, members of the workforce who
suffered from stunting before the age of five lost
approximately PhP166.5 billion worth of income as a
result of the lower level of education they achieved
on average.

National productivity was reduced by PhP160
billion due to premature child mortality caused
by malnutrition. An estimated 838,000 deaths
occurred before the age of five years old among
children who would have been members of the
2013 working-age population.
The total losses in productivity in 2013 is
approximately PhP326.5 billion (see Table 4).

Table 4. Loss in Potential Income Due to Lower Education Associated with Childhood Undernutrition, 2013
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Summary of Effects and Costs
The combined costs of education and productivity
losses associated with childhood undernutrition in
the year 2013 is approximately PhP328 billion, which
is equivalent to 2.84% of the 2013 Philippine GDP.
The breakdown of this total cost is as follows:
a. A total of PhP1.23 billion cost to education due
to grade-level repetition among primary and
secondary students, which is equivalent to 0.01%
of the Philippines’ GDP in 2013; and
b. Productivity losses caused by childhood
undernutrition amounting to PhP326.5 billion, or

Table 5. Summary of Effects and Costs of Childhood Undernutrition, 2013
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2.83% of the Philippines’ GDP. This figure includes
the annual reduction in potential income of 1.44%
of the national GDP (PhP166.5 billion), and the
annual loss in potential income due to premature
child mortality of 1.39% of GDP (PhP160 billion).
This cost does not include health costs which could
have added an additional 0.05-1.6% of the GDP to
the cost of childhood undernutrition.
Table 5 provides a summary of the impacts
of undernutrition on health, education and
productivity.

Conclusions and Recommendations

Conclusions
•

A total of 30,935 child deaths (45% of total child

schooling on average, compared to 7.16 years for

mortality) and about 3.7 million incremental (extra)

their working-age counterparts who did not suffer

morbidity episodes in the Philippines are linked to

from undernutrition as children.

child undernutrition.
•
•

The decrease in educational attainment among

The grade-level repetition rate among Filipino

workers who were undernourished as children

primary and secondary students during the 2013-

translates to a PhP166.6 billion in lost income.

2014 academic year was 33% higher among those

Premature mortality reduced national productivity

who suffered from undernutrition (stunting) before the

by an additional PhP160 billion, with an estimated

age of five years old than among those who did not.

838,000 deaths occurring before the age of five years
old among children who would have been members of
the 2013 working-age population.
•

Nutrition is an integral focus of the Sustainable
Development Goals (SDGs). Out of the 17 SDGs,
12 goals contain indicators relevant to nutrition.
Economic investment in nutrition interventions is a key
platform for our country’s overall progress in health,
education, and productivity.

•
•

A total of 48,597 Filipino students repeated a grade

If the Philippines had reached our Millennium
Development Goal (MDG) targets, underweight

level in 2013 because of undernutrition – this is 15%
of the repeater population. It costs PhP1.23 billion
to cover these repetitions and keep the students in
school. Of the total cost, 43% was shouldered by the
families, while the rest was covered by the public
system.
•

An estimated 53% of the working-age population
suffered from undernutrition during their childhood,
resulting to lower grade level achievement.
Undernourished children completed 5.74 years of
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prevalence among children under five would have

breastfeeding for six months, extended

been reduced from approximately 24% in 2000 to

breastfeeding for two years, and dietary

13.6% by 2015, and stunting prevalence would have

diversity from 6-23 months of age (dietary

been reduced from 36% to 22%. However, in 2015,

diversity means that children should receive food from

more than one in five Filipino children (21.5%) were

at least four groups, such as grains, roots, dairy, fruits

underweight and more than one-third were stunted

and vegetables, eggs, meat and legumes and nuts).

(33.4%).
•
•

The most significant growth faltering occurs in a

After more than 25 years of steady improvement,

child’s first 1000 days. Starting in 2016, the National

childhood undernutrition increased by more than

Nutrition Council (NNC) began implementation

10% from 2013 to 2015. Under five stunting increased

of the Early Childhood Care and Development

from 30.3% in 2013 to 33.4% in 2015, and underweight

Intervention Package for the First 1000 Days, or the

increased from 20% to 21.5%. This alarming reversal

ECCD IP/1000 (Department of Health, 2016). This

in progress will undoubtedly have long-term impacts

program aims for a holistic approach to the provision

on the health, educational attainment, and economic

of health, nutrition, education and social welfare

productivity of the Philippines.

services focusing on the first 1000 days (National
Nutrition Council, 2016) and will be implemented in

Recommendations

10 selected provinces from 2016 to 2018. The NNC

•

The Philippines should urgently implement cost-

should ensure proper monitoring of ECCD

effective nutrition-specific interventions to reverse

IP/1000 activities and outcomes in order to

the increase in undernutrition prevalence among

improve programs and support nationwide

children. This requires equity-based approaches that

implementation.

serve the poorest and most marginalized groups
(Prendergast, A.J. and Humphrey, J.H., 2014). Having

•

Philippine leaders in the House of Congress and

an equity-based approach means prioritizing

Senate and within the Department of Health should

universal access to public services, targeting

make resources available to expand accessibility,

interventions for disadvantaged groups, and

utilization, and multi-sectoral participation in

implementing policies to improve social

nutrition interventions. For every US$1.00 spent

protections, distribution of resources, and

on nutrition interventions to avert stunting

human rights.

in children below 24 months of age, the
Philippines could save US$102.99 in health,

•

Nutrition starts from the womb, and undernourished

education, and lost productivity costs.

and stunted mothers are more likely to give birth to
underweight babies. Therefore, it is imperative that
nutrition-specific interventions focus on adequate
nutrition of pregnant and lactating mothers. Some of
the large-scale nutrition interventions in the country,
like the feeding programs among pre-school and
school-aged children, are not effective in addressing

PHP

328B

the irreversible impact of undernutrition during a
child’s first 1000 days (Department of Health, 2008).
Effective interventions should focus on exclusive

19

In 2013, the Philippines suffered Php 328 billion
economic losses or 2.84% of the GDP due to child
undernutrition.
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ANNEX C: Calculation of Health Cost Associated
with Undernutrition
The difference in the probability (or differential probability) of having the pathologies (morbidity)—
anemia, diarrhea or ADS, ARI and LBW–between those with and without stunting in different age groups
(0-28 days old, 1-11 months old, 12-23 months old and 24-59 months old) were estimated using the
results generated by FNRI-DOST.
Compute number of disease for each pathology and age group using the following formula
Number of
disease events
associated with
undernutrition

=

Population
size of
children

Prevalence
of undernutrition

x

Annual number of
times a pathology
presents in those
who have it

x

Differential probability of
pathology between with
and without
undernutrition

x

Get the sum of all age-pathology-specific disease events

The number of deaths associated with underweight is computed as follows:
Number of deaths
associated with
undernutrition

=

Population size
of children 0-59
months old

X

Prevalence of
undernutrition
among 0-59 months
old

Difference in probability of
death between with and
without undernutrition

X

The mortality risk differential or the difference in probability of death between children who are
underweight and not underweight was computed based on the mortality odds ratio (OR) of 2.5 and 9.7
for moderate and severe undernutrition (underweight), respectively (Black et al 2008). All causes of
deaths were used in estimating the number of deaths associated with undernutrition due to the
challenges associated in identifying the specific causes of deaths related to undernutrition (Fernandez &
Martinez, 2007).

General procedures and formulae for the calculation of health costs

Total Health Cost = Total public (family) health cost + Total private (health system) health cost

(1)
Total public
(family) health
cost

=

Cost of primary
care for each
disease

(2)
+

(3)

Cost of
hospitalization for
each disease

+

Cost of hospitalization in the
Intensive Care Unit (ICU) for
each disease

(1)
Cost of
primary
care for
each disease

Number of annual
disease events due
to undernutrition
in a year

=

Unit cost of
primary care
visit for each
disease

x

x

Average
number of
primary care
visits for each
disease

+

Cost of
medical inputs
for primary
care treatment
for each
disease

+

Cost of
medical inputs
for inpatient
treatment for
each disease

(2)
Cost of
hospitalization
for each
disease
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=

Number of cases
requiring
hospitalization for
each disease

x

Daily cost of
hospital bed

x

Time (in days)
of hospital
treatment per
event for each
disease

(3)
Cost of
hospitalization

Number of
patients requiring

Time (in days)
of hospital

Cost of
medical inputs

(2)
Cost of
hospitalization
for each
disease

=

Number of cases
requiring
hospitalization for
each disease

=

Number of
patients requiring
hospitalization in
the ICU for each
disease

x

Time (in days)
of hospital
treatment per
event for each
disease

x

Time (in days)
of hospital
treatment in
ICU per event
for each
disease

+

Cost of
medical inputs
for inpatient
treatment for
each disease

+

Cost of
medical inputs
for
hospitalization
in the ICU for
each disease

ANNEX C: Calculation of Health Cost Associated
with Undernutrition
Daily cost of
hospital bed

x

(3)
Cost of
hospitalization
in the
Intensive Care
Unit (ICU) for
each disease

Total private
(health system)
health cost

=

(a)

(a)to
Cost
family of
Cost to
primary care
family
of
for each
primary
diseasecare
for each
disease

(a)

(b)

(c)

Cost to family of
primary care for
each disease

Cost to family for
hospitalization of a
member for each
disease

Cost to family for
hospitalization of a member in
the Intensive Care Unit (ICU)
for each disease

Number of
annual disease
Number of
events due to
annual disease x
undernutrition
events
due to
for each
x
undernutrition
morbidity
for each
morbidity

=

=

x

(b)
Cost to family
(b)
for
hospitalization
Cost to family
of a member
for for
each disease
hospitalization
of a member for
each disease

=

=

Daily cost of
hospital bed

x

+

Average
number of
Average
primary
number of x
care visits
primary
for each
x
care visits
disease
for each
disease

Alternative
time cost
Alternative
x
time cost

Number of
patients
requiring of
Number
x
hospitalization
patients
for
each
requiring
x
disease
hospitalization

for each
disease

+

Average
waiting time (in
Average
hrs) spent by an
waiting time (in
adult to
hrs) spent by an
accompany a
to
childadult
patient
accompany a
child patient
Costs of
transportation
Costs of
+ for follow-up
transportation
treatments
for
+ each
for disease
follow-up
treatments for
each disease

Time (in
days) of
hospital
Time (in
treatment
days) of x
perhospital
event
for
each
treatment
x
disease
per event

for each
disease

Average travel
time (in hrs) of
Average travel
an adult
time (in hrs) of
accompanying
adult
a childan
patient
accompanying
a child patient

Average daily
time (in hrs)
spent
by andaily
Alternative
Average
x
adult (in
in hrs)
time cost
time
accompanying
a
spent by an
Alternative
x
child adult
patient
in
time cost
accompanying a
Costs of
child patient
transportation
+
for follow-up
Costs of
treatments
for
transportation
+ each
fordisease
follow-up

treatments for
each disease

(c)
Cost to family
for
(c)
hospitalization
Cost
to
family
of a member
in
for
the Intensive
hospitalization
Care
Unit (ICU)
of aeach
member
in
for
disease
the Intensive
Care Unit (ICU)
for each disease

=

=

Time (in
Number of
days) of
patients
hospital
requiring
Time (in
x treatment
in x
Number of
hospitalization
days)
ICU
perof
patients
in ICU
for each
hospital
event
for
requiring
disease
x each
treatment
disease in x
hospitalization
ICU per
in ICU for each
event for
disease
each disease

Average daily
time (in hrs)
Alternative
spent by an
x
Average
time cost
adult in daily
time
(in
hrs)
accompanying a
Alternative
spent
by
an
child patient
x
time cost
adult in
accompanying a
Costs of
child patient
transportation
+
for follow-up
Costsfor
of
treatments
transportation
each
disease
+
for follow-up
treatments for
each disease
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ANNEX D: Calculation of Education Cost Associated
with Undernutrition
Data on number of enrolment, dropout rate, passing rate, number of repeaters and costs of spending
in primary and secondary grade levels were obtained from the Department of Education. The negative
effects of undernutrition on the education status of school-age children were estimated using the number
of students repeating a grade level who suffered from undernutrition given by the formula below.
Total of result from below all grade level
Number of students
repeating a grade
level

=

Initial student enrolment that has
suffered from undernutrition
before the age of five years old

X

Differential probability of
repeated grades for each year of
schooling

The costs associated with the repetition of students because of undernutrition were computed for both
the family and educational system using the following formula:
Compute cost in the primary and secondary education
Cost of
repeated
grades

Population that has suffered
undernutrition before the
=
age of five years old and
repeats grade schooling

x

Operating cost per
academic year per
student

+

Average family cost of
keeping a student in
school for one year at
education level

Add the cost of primary and secondary education to get total cost

The cost of repetition was estimated using the risk differential computed from the relative risk ratio of
grade repetition of 1.35 and a relative risk ratio of dropping out of 1.61 from the results of the Cebu
Longitudinal Health and Nutrition Survey or CLHNS (Daniels, 2004). Average family cost was
obtained from a research study that includes both direct (i.e. tuition fee, books, school supplies,
uniforms, transportation, Parents Teacher Association related fees, other school fees, other
instructional materials) and indirect cost (i.e. costs measured in terms of additional time spent by the
parents) of keeping a child in school (de Vera & Tan, 2010).
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ANNEX E: Calculation of Productivity Cost
Associated with Undernutrition
Reduction in
in potential
potential income
income as
as aa result
result of
of lower
lowerlevel
levelofofeducation
educationamong
amongthose
thosewho
who
suffered from
from undernutrition
undernutrition during
duringchildhood
childhood
The effect of undernutrition
undernutrition among
amongthe
theworking-age
working-agepopulation
populationininterms
termsofofeducation
educationachievement
achievementwas
was
estimated
estimated using
using the
the formula
formula below.
below. From
Fromthis
thisresult,
result,the
theaverage
averageyears
yearsofofschooling
schoolingwas
wasalso
alsocalculated
calculated
and
and compared
compared between
between those
those who
who suffered
sufferedfrom
fromundernutrition
undernutritionand
andthose
thosewho
whodid
didnot
notbefore
beforethe
theage
age
of
of five
five years
years old.
old. This
This estimate
estimate will
willthen
thenbe
beused
usedto
tocompute
computethe
thereduction
reductionininpotential
potentialincome
incomeloss.
loss.
For
For each
each grade
grade level
level // year
year of
of schooling
schooling
Percentage
Percentage of
of 20
20 to
to 64
64
years
old
who
have
years old who have
achieved
achieved each
each grade
grade level
level

==

Population
Populationthat
that
has
hasachieved
achievedan
an
education
educationgrade
grade
level
levelzz

XX

Historical
Historicalmodal
modal
prevalence
prevalenceofof
stunting
stunting

XX

Cumulative
Cumulativedropout
dropout
adjustment
each
adjustmentfactor
factorin in
each
grade
level
grade level

Working-age
Working-age population
population who
whoexperienced
experiencedundernutrition
undernutritionwill
willhave
havelower
lowerachievement
achievementinineducation
educationlevel
level
as a result of suffering from undernutrition before the age of five years old, and in turn will result to
as a result of suffering from undernutrition before the age of five years old, and in turn will result to
having lower income level. Reduction in income is estimated using the formula below.
having lower income level. Reduction in income is estimated using the formula below.
Reduction in
Reduction
potential in
potential
income
income

= Sum of age and grade specific income losses below
= Sum of age and grade specific income losses below
Age-grade
Age-grade
specific
annual
specific
annual
employment
employment
income
income

x
x

Age-grade specific
Age-grade
specific x
historical
stunting
historical
stunting
x
prevalence
prevalence

Age-grade
Age-grade
specific
specific
population
population
size
size

Probability differential of
Probability
of
having a differential
level of
x
having adue
leveltoof
education
x
education due to
undernutrition
undernutrition

Loss
Lossofofpotential
potentialincome
incomedue
dueto
todeath
deathassociated
associatedwith
withundernutrition
undernutrition
To
Toestimate
estimatethe
theloss
lossininpotential
potentialincome
incomedue
duetotodeath
deathassociated
associatedwith
withundernutrition,
undernutrition, the
the number
number of
of
deaths
deathsbefore
beforethe
theage
ageofoffive
fiveyears
yearsold
oldamong
amongthe
theworking-age
working-agepopulation
populationwas
wasfirst
firstestimated.
estimated.
Total
Totalofofdeaths
deathsinineach
eachage
agegroup
groupcomputed
computedas:
as:
Deaths
Deathsassociated
associatedwith
with
undernutrition
undernutritionbefore
beforeage
ageofof5 5
years
yearsold
oldininworking-age
working-age
population
population

==

No.
No.ofofdeaths
deathsassociated
associatedwith
with
undernutrition
undernutritionbefore
beforefive
five
years
yearsofofage
age

xx

Survival
Survivalrate
ratefor
forthose
those who
who did
did
not
notsuffer
sufferfrom
fromunderweight
underweight in
in
each
eachage
agegroup
group

Prematuredeath
deathamong
amongchildren
childrenequates
equatestotoloss
lossofofincome
incomefor
forboth
boththe
thefamily
familyand
and the
the country.
country. This
This
Premature
deficitisisestimated
estimatedusing
usingthe
thefollowing
followingformula.
formula.
deficit
Totalofofincome
incomelosses
lossesfor
foreach
eachage
agegroup
groupofofthe
theworking-age
working-agepopulation
population
Total
Lossofofpotential
potentialincome
income
Loss

Averagepotential
potentialannual
annualwage
wagefor
for
Average
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Adjusteddeaths
deathsdue
due to
to
Adjusted

To estimate the loss in potential income due to death associated with undernutrition, the number of
Totalbefore
of deaths
each
as: the working-age population was first estimated.
deaths
theinage
ofage
fivegroup
yearscomputed
old among
Deaths associated with
No. of deaths associated with
Total
of deaths inbefore
each age group
undernutrition
of 5 computed as:
=
undernutrition before five
years old in working-age
years of age
Deathspopulation
associated with
No. of deaths associated with
undernutrition before age of 5
=
undernutrition before five
years old in working-age
years of age
population

ANNEX E: Calculation of Productivity Cost
Associated with Undernutrition

x

x

Survival rate for those who did
not suffer from underweight in
each age group
Survival rate for those who did
not suffer from underweight in
each age group

Premature death among children equates to loss of income for both the family and the country. This
deficit is estimated using the following formula.
Premature death among children equates to loss of income for both the family and the country. This
Total isofestimated
income losses
forthe
each
age group
of the working-age population
deficit
using
following
formula.
Average potential annual wage for
Loss of potential income
Total
losses for each ageeach
group
the working-age
population
ageofgroup
a person would
earn if
dueoftoincome
undernutrition
=
they did not die as a result of child
death before age of five
Average potential
annual wage for
Loss of potential
undernutrition
years oldincome
each age group a person would earn if
due to undernutrition
=
they did not die as a result of child
death before age of five
undernutrition
years old

x

x

Adjusted deaths due to
undernutrition occurring
before the age of five years
Adjusted deaths
old due to
undernutrition occurring
before the age of five years
old

Productivity cost associated with undernutrition
The total productivity cost is the sum of the reduction in potential income due to lower education and
Productivity cost associated with undernutrition
the loss of potential income due death associated to undernutrition during childhood.
The total productivity cost is the sum of the reduction in potential income due to lower education and

the loss of potential income dueReduction
death associated
undernutrition during childhood.
in potentialtoincome
Productivity cost
of undernutrition

=

Productivity cost
of undernutrition

=

as a result of lower level of education
achieved by a person who suffered from
Reduction inbefore
potential
undernutrition
the income
age of five
as a result of lower level of education
achieved by a person who suffered from
undernutrition before the age of five

+

Loss of potential income due to
death before five years of age

+

Loss of potential income due to
death before five years of age

Total cost associated with undernutrition

The overall cost associated with undernutrition is the sum of the health cost, education cost and the
Total cost associated with undernutrition
productivity cost. Since the study does not include health cost, a sub-total cost was computed based on
The
overall cost
associated
undernutrition
the estimated
education
andwith
productivity
losses. is the sum of the health cost, education cost and the

productivity cost. Since the study does not include health cost, a sub-total cost was computed based on
the estimated education and productivity losses.
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Save the Children is the leading independent organization for children, working in over
120 countries around the world.
We believe that every child deserves a future. In the Philippines and around the world,
we give children a healthy start in life, the opportunity to learn and protection from
harm. We do whatever it takes for children – every day and in times of crisis –
transforming their lives and the future we share.
In 2015, we launched the Lahat Dapat campaign – our biggest campaign yet against
child hunger and malnutrition in the Philippines. This campaign aims to raise the
public’s awareness regarding the alarming status of child hunger and malnutrition in
the Philippines, and get more people involved in pushing for sustainable solutions that
will help end the vicious cycle of hunger and malnutrition in the country.

Visit our website to know more about our Lahat Dapat campaign:
www.savethechildren.org.ph/lahatdapat

