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Presentation

Undernutrition deprives children of necessary eutis during the most critical period of their
growth, with both mental and physical consequertb@s are irreversible and permanent. In
addition to preventing these children from attagniheir full potential, undernutrition also has an
impact on economic progress and imposes additmysts on society, with added pressure on the
education and health systems.

Children suffering from undernutrition begin lifeitiv a terrible handicap, with higher
probabilities of dying in the first days or weekKslite than those born with an adequate weight
and size. They are also more vulnerable to irdastiwhich reduce their appetite, prolong their
undernutrition and inhibit growth.

The cognitive and behavioural growth of these chitdwill probably be affected as well.
If they reach school age, their deficient brainelepment will limit their capacity to learn and
will prevent them from concentrating on their sagjithereby barring access to good jobs. The
saddest thing is knowing that this cycle will prblyabe repeated in their children, perpetuating
poverty generation after generation, unless weodweshing to prevent it.

Thus, we can state without a doubt that in additmnhe ethical and social problems
involved in child undernutrition, there are advees®nomic consequences. These costs are not
limited to the life cycle of each individual, buffect that person’s children, who will also be
more vulnerable. This is how undernutrition andgrby are perpetuated.

Concern about undernutrition is even more relewahiatin America and the Caribbean
because this region’s food production capacity ighér than what is needed to cover the
population’s energy needs. Although government®ségned declarations against the scourge of
hunger and undernutrition, these problems peraidtreflect the serious inequities that plague the
region. Indeed, 53 million people in Latin Amer@ad the Caribbean now lack sufficient food to
meet their needs, 7% of children under 5 are belomnal weight, and 16% of these are below
normal height for their age.

In view of the serious nature of this situatione tBconomic Commission for Latin
America and the Caribbean (ECLAC) and the Worldd-Boogramme (WFP) have undertaken a
joint project to collaborate with the governmentk tbe region to contribute to a better
understanding of the magnitude of this problem. this purpose, a number of descriptive and
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analytical studies have been developed, and we made an effort to estimate the economic cost
that this scourge entails for our countries. Thetselies and estimates are aimed at creating a
knowledge base, developing methodology, and shawpgriences.

The study “Social and economic impact of child undérition in Central America and
the Dominican Republic” presents solid evidencetlfis effort, emphasizing the importance of
nutrition and its impact on a region hit hard bghhrates of undernutrition and by the enormous
and unnecessary loss of human and economic pdtdaizhis entails. The report concludes that
for all the countries encompassed by the studyctisé reached US$ 6.658 billion for 2004. This
evidence is not only alarming, but also providelmguent argument for strengthening alliances
within governments, with the private sector andl @gciety, with a view to undertaking specific
and immediate actions to combat undernutrition.

Eradicating hunger and child undernutrition isréfiere, a tangible and urgent goal. We
know that our region produces enough food to ctivere times what its population needs.

Thus, there is reason for hope and an opportunitygbvernments and civil society to
help children under five break the vicious cyclehahger and poverty. With political will and a
concerted effort, we can provide universal accespfegnant women and children under five to
nutritional food and basic health services, guamigiccess to education, and help break the cycle
of hunger in the space of a generation.

José Luis Machinea Pedro Medrano Rojas
Executive Secretary Regional Director for
Economic Commission Latin America and the Caribbean
for Latin America and the Caribbean World Food Programme
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Executive Summary

Major figures in Latin America have stressed thgeat need to address the problem of hunger
and undernutrition as an ethical responsibilityalbfcitizens and States in Latin America and the
Caribbean. This concern is particularly relevanCemtral America.

The foregoing is based on the expert opinion ofyntaésearchers, who have emphasized
the serious individual and collective consequerafehaving a population that does not have
enough food to meet its needs for physical, intéli@l and emotional development, which leads
to lower achievement and higher health, educatmhproductivity costs.

In view of the social and economic importance af fhroblem of hunger and child
undernutrition in the region, in 2005 WFP and ECLA@reed to carry out a joint project for the
“Analysis of the economic and social impact of hemgn Latin America”. This document
presents the results derived from the analyseqfcbst of undernutrition in Costa Rica, El
Salvador, Guatemala, Honduras, Nicaragua, Panachtharbominican Republic.

The study shows that not only are the effects tepovalid for the countries of Central
America and the Dominican Republic, but the resmiltaconomic impact is also significant,
representing between 1.7% and 11.4% of GDP. In thigard, productivity losses as a
consequence of the higher death rate and the lwvel of education account for 90% of the
costs. Thus, in addition to the ethical imperatemadicating undernutrition would yield benefits
as well. Therefore, any programme that is effectiveeducing the prevalence of this problem
will have an impact on people’s quality of life,dawill also represent major savings for society.
The greater the problem, the greater the challdmgiethe greater the benefits as well, especially
in terms of countries’ production capacity.
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1. Theoretical-methodological principles

The main factors associated with the emergencexdénnutrition as a public health problem can
be categorized as: environmental (due to naturahwoman causes), socio-cultural-economic
(associated with problems of poverty and inequiliyd political-institutional, which combine

to increase or decrease biomedical and productixityerabilities. In turn, these vulnerabilities
determine the amount, quality, and absorption dapaé food consumption, all of which are

factors in undernutrition.

Each of these factors acts to increase or decthaggrobability that a person will suffer
from undernutrition. Thus, each person’s weightet@ls on the phase in the demographic and
epidemiological transition through which the coynir going and where the person is in the life
cycle. Together, these aspects determine how \abieethe individual is.

Moreover, undernutrition has negative effects dfedint dimensions of people’s lives,
most notably health, education and the economylip@nd private costs and spending, and
lower productivity). Consequently, these effectaggate more problems for social inclusion and
exacerbate or deepen the scourge of poverty angeimck in the population. Thus, the vicious
cycle is reproduced as vulnerability to underniatnitgrows.

These impacts are seen as increases in probahititdythey may appear immediately or
throughout a lifetime. They then create a greasd of undernutrition later in life among those
who have suffered in the initial stages of develeptn and increase the likelihood of other
consequences. Thus, problems of intrauterine unotiéran can cause problems from birth
through adulthood.

FIGURE 1
CAUSES AND CONSEQUENCES OF UNDERNUTRITION
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Source: Authors’ compilation.
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In order to conduct a comprehensive analysis opttenomenon of undernutrition in the
region, the model developed by ECLAC for this tygestudy (Martinez and Fernandez, 2006)
first requires that each of the aforementioned equsnces (health, education and productivity)
be studied and then translated into costs. Two mines of analysis are considered for this
purpose:

1.Incidental retrospective dimensioAllows for an estimate of the cost for a given year
of the undernutrition that has affected a countpgpulation. Thus, the health costs for
pre-schoolers who suffer from undernutrition durthg year of analysis are estimated,
as are the economic costs resulting from the |dsproductivity by working-age
persons who were exposed to undernutrition duheditst five years of life.

2.Prospective dimension or potential savingkis dimension allows for the projection of
present and future losses incurred as a resultedical treatment, repeated grades and
lower productivity caused by undernutrition in cnén under five in each country, in a
given year. Based on that, it is possible to ed8maotential savings from the
implementation of actions needed to achieve natrédi objectives (for example the one
defined in Millennium Development Goal 1, cuttingdernutrition in half by 2015).

FIGURE 2
DIMENSIONS OF ANALYSIS BY POPULATION AGE AND YEAR W HEN EFFECTS OCCUR

A Incidental retrospective
Dimension

=

Prospective
Dimension

Age at wich effects are produced .

.18
Years in wich effects are measured
I Heaith [ Education [ Productivity

Source:Authors’ compilation.

As shown in the figure, the retrospective incidemtianension includes the social and
economic consequences of undernutrition in a speafr (X) for several cohorts that have been
affected (aged O to 4 years for health, 6 to 18rsydar education and 15 to 64 years for
productivity). The prospective dimension, in costrgprojects the future effects and costs of
undernutrition existing in a specific year (X) ircahort of boys and girls under 5 (between years
X and X+4 for health, from X+2 to X+18 for educatiand X+11 to X+64 for productivity).
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2. Socioeconomic and nutritional background

The reality of malnutrition is a reflection of thidferent stages of demographic, epidemiological
and nutritional transition that each country hasched, together with its population’s
socioeconomic situation and social vulnerabilithisTis relevant to the present study because
Central America is not a homogeneous whole. Thegeftifferences can also be expected in the
estimated costs for each country.

It should be noted that the historical underweighhd is a process specific to each
country. Thus, for example, as can be seen inithed below, El Salvador and Nicaragua have
similar rates today, but between 1965 and 2@bé former has seen a much more pronounced
decline in prevalence.

FIGURE 3
UNDERWEIGHT TRENDS IN THE COUNTRIES (1965-2004)
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Source: Authors’ compilation, based on WHO publaa, national demographic and health surveys (DiAShe
respective countries and epidemiological monitodata in the case of Costa Rica.

As has been pointed out in other studies (ECLAC-V2BB4 and 2005), the problem of
undernutrition in Central America is concentratadthe pre-school years. However, low birth
weight (LBW) is also relevant, particularly in viesf the chain of causality in the life cycle from
these initial stages. The most precarious situatian be seen in Guatemala, Honduras and
Nicaragua, where between 12.5 and 7 of every 1@® hirths have low birth weight with
intrauterine growth restriction (LBY)&R).

1 The earliest records on the nutritional situatiothe subregion date back to the middle of th@0%9
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3. Effects and costs of underweight

3.1 The situation in 2004

As a result of the nutritional profiles describadfe preceding point, the cost of underweight in
2004, estimated for all the countries combined gifieincidental retrospectivanalysis, would
be US$ 6.7 billiorf. Guatemala accounts for 47% of that amount, evargthduring this period it had
28% of the population under the age of 5 and 43%epopulation suffering from undernutrition. El
Salvador is in second place, with 15% of the cahpdpulation and 15% of the population suffering
from undernutrition, though representing 18% oftthial cost mentioned above.

At the opposite end of the spectrum is Nicaraguth %26 of the cost even though it has
7% of the population suffering from undernutritidaring the period. Thus, it has the lowest unit
costs of all the countries analysed. This may béatable to the narrower differential in income
among those who have not completed secondary scho@ followed by Costa Rica and
Panama, with around 5% of the cost and 3% of teescaf undernutrition each.

TABLE 1
INCIDENTAL RETROSPECTIVE COST OF UNDERWEIGHT IN EAC H COUNTRY (2004)
Country
Costa El . Dominican | TOTAL
Rica Salvador Guatemala | Honduras| Nicaragua | Panama Republic
Total
(millions of 318 1175 3128 780 26¢4 322 672 6 659
Uss$)
g‘gge”tage off 179 7.4% 1149  10.6% 5.8% 2.3% 3.6
Percentage of
Public Social 9.3% 136.6% 185.4% 80.9% 64.3p6 8.53% 59.
Spending

Source: Authors’ compilation, based on officialaliom countries and ECLAC: Social Spending databas

Compared to each country’'s GNP, the most significeases are Guatamala and
Honduras, with values above 10%; at the oppositetaga Costa Rica and Panama, with figures
of about 2%.

When comparing the amounts given with each coustfyublic Social Spending,
however, it is found that those with the highestsqGuatemala and El Salvador) exceed 100%
of such spending (185% and 137%, respectivelydsta Rica, on the other hand, costs amount
to less than 10% of this spending. For all of tbantries studied, underweight costs amount to
78% of Public Social Spending.

When costs are broken down, it appears that 93%heh correspond to productivity
costs, distributed almost equally between lossestainigher mortality (equivalent to 2.6 million
cases, with 1.7 million occurring in the workingeagopulation (WAP) in 2004 and representing
6% of the workforce in the subregion for that yeand losses due to less education attained

2 In 2004 US$, unless indicated otherwise.
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(estimated at an average differential of about & yef school). Health costs amount to only
6.5% (the result of 157,000 additional cases oteadiarrheal disease (ADD), accute respiratory
infection (ARI) and anemia, in addition to the treents specific to undernutrition); and
education costs account for less than 1% (thetre6@R9,000 extra repeated grades).

The proportions vary from one country to anothdrtha form of distribution is the same.
Thus, one clear result of the study is that théésg) economic cost of having part of a country’s
population suffer from undernutrition before thesag five is the loss of that group’s production
capacity.

3.2 Projections for children under five in 2004

When the costs of underweight for the cohort ofsbapd girls under the age of 5 in 2004 are
projected for the seven countries analysed, theltres a present value of US$ 2.271 billion.
Guatemala accounts for 71% of this total, and a Honduras and El Salvador together represent
90%.

TABLE 2
PROJECTION OF UNDERWEIGHT COST FOR CHILDREN UNDER FIVE (2004)
Country

Costa El . Dominican| TOTAL

Rica Salvador Guatemalal Honduras |Nicaragua| Panama Republic
Total NPV
(millions of US$) 48 147 1607 291 78 65 35 2271
EAC (miliions of 3.9 118 1294 23.4 6.3 5.2 28| 1829
USs$)
Percentage of
Public Social 0.12% 1.37% 7.679 2.43% 1.53% 0.22% 0.2
Spending
g‘gge”tage of 0.02%| 0.07%|  0.479 0.32% 0140  0.04% 0.0

Source:Authors’ compilation, based on official data froountries and ECLAC: Social Spending database.

The distribution by type of cost shows that thesloEhuman capital due to less education
is the principal source of costs derived from umgsgght, with 70% at the subregional level. This
is nearly three times the health cost of underweigbwever, this preponderance is not seen in
Nicaragua or the Dominican Republic, where thesdsie to Additional cases of morbidity are
higher, and it is lower in Panama, where educatasts are only half the total.

The impact of mortality, on the other hand, avesalgss than 5%, although it is nearly
25% of costs in the Dominican Republic. The costepieated grades is less than 1% on average,
although it is slightly more in Costa Rica and Raaa

The equivalent annual cost (EAC) in the 65-yearigokerover which the different
estimated values are spread amounts to almost B®$nllion. This cost represents an average
of 1.9% of social spending and 0.15% of GDP in 20045uatemala and Honduras these figures
are higher, at 7.7% and 2.5% of social spending @bBdand 0.3 percentage points of GDP,
respectively.
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When this distribution is compared with that cop@sding to the incidental retrospective
dimension, a significant difference can be seahpagh in both cases productivity accounts for
the highest costs. Whereas in the incidental rpécs/e dimension, mortality and education
represent a similar weight, in the prospective ywislthe latter weighs five times more than the
former. This is a reflection of progress made ishu@ng mortality and the increase in educational
levels, which is why the alternative cost of edigrats increasing.

3.3 Analysis of scenarios

Based on the estimate of the costs incurred byséwen countries studied as a result of the
current rate of underweight in the population unte age of 5 in 2004, three alternative
scenarios are analysed for 2015:

¢ The underweight rate reported in 2004 is maintained

» Target 2 of the Millennium Development Goal (MDG@)achieved, that is, underweight
levels are cut in half from 1990.

Underweight is eradicated in the country (prevageoic2.5%).

In scenario 1, factoring in the countries’ popwatigrowth, the cost in 2015 would be
about 10% higher than in 2004. Should the counaidseve target 2 of MDG1, the cost in 2015
would be 40% less than that of scenario 1 (65%@ftéduction would be seen in Guatemala). On
the other hand, the cost in scenario 3 would be B8%than that of scenario 1.

The potential savings, calculated by comparing a6ea 2 and 3 with scenario 1, would
grow progressively between 2004 and 2015. For sceBathe present value of savings would be
US$ 1.019 billion in 2004 dollars for the sevenmoies, and it would rise to US$ 2.271 billion if
eradication is achieved.

TABLE 3
ESTIMATE OF SAVINGS ACCORDING TO COUNTRY SCENARIOS, 2004 TO 2015
NPV IN MILLIONS OF US$)

Country
Cqsta El GuatemalalHonduras | Nicaragua | Panama Dominicgn TOTAL
Rica | Salvador Republic
éc(;‘(f/‘j‘g? 2"928 49° 133 525 118 25 99 7| 1019
g%‘%a“o” 49 203| 1534 243 46 125 7| 22m

Source Authors’ compilation.
& The achievement of the target established in tfBGMs less than the value estimated for eradicati@r this
reason, costs have been estimated as equivaletiitssafin the latter scenario.
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4. Conclusions

This study represents the first attempt to appiyagel of analysis developed expressly for the
purpose of estimating the effects and costs of mmudetion, thus proving the feasibility of
reliably implementing this type of experience ire ttegion. However, the state of the art with
respect to the knowledge and operationalizatiothefrisks associated with this scourge, along
with the limited data on the countries, also lemthe conclusion that much remains to be done in
developing knowledge, methodologies and informatgystems oriented towards decision-
making.

Consequently, the estimates presented here, thgiggtiicant, are conservative in terms
of both the effects and costs currently being irexiby the countries analysed and the future
projections based on existing prevalences of undetion. In fact, micronutrient deficiencies
and other complementary impacts have not been ademesl because of the low reliability of
estimating the marginal costs and effects for gaeln, given currently available knowledge.

In spite of this, these estimates confirm the hlgpsis that, aside from the ethical
imperative, the commitment by the governments érgion to eradicate the scourge of hunger
and undernutrition will yield major social outcomasd significant economic savings. All of
society will benefit, not just the direct recipientf the goods and services provided by these
programmes. Indeed, the highest costs correspoludviar productivity. Clearly, fighting hunger
and undernutrition is good business for all.

The subsequent challenge will be to identify inggons that maximize impact and
efficiency while strengthening systems to monitbe tadministration of projects and the
evaluation of impacts in order to minimize riskslatcelerate the eradication of the scourge of
hunger. It is a long-term process that requirabletgovernment and financing policies, a well-
defined framework of intersectoral institutions and¢ommitment by all those involved in this
social problem, that is, all of society.
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Introduction

At present Latin America is in a paradox, as ttiecef of both extremes of poor nutriti(obesity
and undernutrition) are present simultaneoustyriegion where the food supply is much greaterithan
has been historically and in most cases exceeg@®thdation’s dietary energy requirements.

The prevalence of poor nutrition is not a meredmrti in the region, but a reflection of huge
disparities in income and the lack of priority give food and nutrition issues on the countriesitipal
agendas.

Aside from the ethical imperative and the goals ¢bentries set for themselves in the
Millennium Declaration, it is necessary to analyswre carefully the economic consequences in ander t
support decision-making and allocate the resouneeded to eradicate this scourge.

In view of the social and economic importance a troblem of hunger and child
undernutrition in the region, in 2005 WFP and ECLA@eed to carry out a joint project for the
“Analysis of the economic and social impact of heinigp Latin America”.

In this document, the results of the analyses fost& Rica, El Salvador, Guatemala,
Honduras, Nicaragua, Panama and the Dominican Hepaile presented in aggregate and
comparative formats on the basis of the methdotteyeloped especially by ECLAC.

The study takes an incidental retrospective approlaat makes it possible to determine
the health, education and productivity effects aosts that the history of undernutrition over the
last few decades has generated for the entire atigulof each country as of 2004. It then
presents a prospective analysis to estimate trseprend future consequences for the population
under the age of five suffering from undernutritiarthat year.

The estimates undertaken in this study are basedfficial data on health care,
educational results, productivity and costs for20Biven the intertemporal nature of the study,
however, these estimates are based on records1f@d® to 2004 and contain projections up to
2068.

The document is divided into two parts. In thetfjyart, there is a brief description of the
theoretical-methodological principles on which #tedy is based. Then the results are presented
at the subregional level, meaning that the seveuntdes are described and analysed
comparatively, both in relation to their socialppomic and nutritional backgrounds and with
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respect to their results in the incidental retrotipe and prospective dimensions and the
projection of scenarios to the year 2015. In theosd part, individual reports are presented for
each country, with an in-depth look at the spedaiti@racteristics of their context, results and

projections.
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Part One
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|. Model of analysis

Hunger is associated with food and nutritional ts#y, which occurs when part of the
population does not have assured physical, sooidlegzonomic access to safe and nutritional
food to satisfy people’s dietary needs and prefagsifior a healthy and active lifestyle.

Thus, there are people with food vulnerability whikere is “the probability of an acute
decline in food access, or consumption, often feremce to some critical value that defines
minimum levels of human well-being” (WPF 2062).

One of the first things that must be considerethéanalysis is that hunger is related to
vulnerability, which is the result of a combinatioha high risk of having limited access to food
(due to social, environmental or economic probleams]) little response capacity (individual and
collective) to contend with that limitation. Moresy the direct consequence of this combination
is undernutrition, the clearest manifestation ofiolwhis boys and girls with low birth weight,
underweight and/or lower than normal height foirthge.

Another element of the analysis to take into caarsition is demographic,
epidemiological and nutritional transitions, whidn be used to obtain more reliable assessments
of the scenarios in each country and hence theeqoemces that can be foreseen for the
population’s nutritional situation.

A third element to bear in mind is the fact thagemson’s nutritional situation is part of a
process that is expressed differently dependinghenstage of the life cycle: intrauterine and
neonatal life, infancy and pre-school, school yearsadult life. This is because the nutrient
requirements and the needs are different for eages

Below is a discussion of the central elements cmmed in the model of analysis
developed to estimate the effects and costs ol ciritlernutrition, with a brief description of the
causes and consequences, as well as the dimews$ianalysis and the principal methodological
aspects that must be taken into account in ordeptectly interpret the results presented later

on?

3 VAM Standard Analytical Framework. World Food Bramme 2002.

A summarized version of the theoretical backgioand the basic characteristics considered in taehof analysis is
presented here. For a more detailed discussidreahodel, see Martinez and Fernandez, (ECLAC-WBB)2Modelo
de andlisis del impacto social y econémico dedautecion infantil en América LatinaSerie Manualebl® 52.
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A. Causes of undernutrition

The main factors associated with the emergence@émnnutrition as a public health problem can
be grouped as follows: environmental (from natwrakntropic causes), sociocultural-economic
(associated with the problems of poverty and inBiyiaand political-institutional. Together,
they increase or decrease biomedical and produyctwulnerabilities, through which they
determine the quantity and quality of dietary imtand the absorption capacity that are elements
of undernutrition.

FIGURE I.1
FACTORS ASSOCIATED WITH THE DEVELOPMENT OF UNDERNUTRITION

Undernutrition

t

Biological utiliza tion Quantity and quality

of food of food intake

BIOMEDICAL PRODUCTIVE
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Political-institutional

Sociocultural-economic

Environmental

Source: Authors’ compilation.

Each of these factors helps increase or decreaskk#iihood that a person will suffer
from undernutrition. Thus, the importance of eatkthese factors depends on where the country
is in the demographic and epidemiological transitemd the person’s current stage in the life
cycle, which together determine the intensity @f tbsulting vulnerability.

Environmental factors define the surroundings inciwtihe subject and his or her family
live, including the risks stemming from the natugalironment itself and its cycles (from floods,
droughts, frosts, earthquakes, and other phenomand)those produced by humans themselves
(such as the contamination of water, air, and fab@, expansion of agriculture into new
territories, etc.).

The socio-cultural-economic determinants includemelnts associated with poverty and
equality, education and cultural norms, employmami wages, access to social security, and
coverage of aid programmes.

The political-institutional factors encompass goweent policies and programmes aimed
specifically at solving the population’s food andtnitional problems.

Production factors include those directly assodiatéh the production of food, as well
as the access that the at-risk population has dm.tiThe availability and autonomy of each
country’s dietary energy supply depend directlytbe characteristics of production processes,
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the degree to which they utilize natural resour@g] the extent to which these processes
mitigate or aggravate environmental risks.

And finally, biomedical factors take into accoutitetindividual’'s susceptibility to
undernutrition, insofar as deficiencies in certalaments limit the capacity to make biological
use of the food consumed (regardless of quantitycprality).

B. Consequences of undernutrition

Undernutrition has negative effects on various eispef people’s lives, most notably health,
education, and the economy (costs and expenditurgge public and private sectors, and lower
productivity). Consequently, these effects exaderlyroblems with social integration and
increase or intensify the poverty and indigence giague the population. The vicious cycle is
then perpetuated as vulnerability to undernutrigoows.

These effects may appear immediately or througlaoyierson’s lifetime, and they
increase the chances of later undernutrition isehoho have already suffered it during the early
years of the life cycle. Other consequences aresriikely to ensue as well. Thus, intrauterine
undernutrition can create difficulties from birthadulthood.

Various health studies have shown that undernutrithakes certain pathologies more
likely to appear and/or intensify, and it increafes chances of death in different stages of the
life cycle. How these consequences materialize riipen the epidemiological profile of each
country.

With respect to education, undernutrition affed¢telent performance because of disease-
related deficits and the limited learning capaegociated with deficient cognitive development.
This translates into greater probabilities of stgrtschool at a later age, repeating grades,
dropping out of school, and ultimately a lower lleveeducation.

FIGURE 1.2
CONSEQUENCES OF UNDERNUTRITION
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Source: Autor’'s compilation
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Undernutrition and its effects on health and edonatlso translate into heavy costs for
society at large. Thus, the total cost of undeitioir (TC) is a function of higher health-care
spending (HE), inefficiencies in education (Eand lower productivity (P¢). Thus, to account
for the total costTC"), the function can be summed up as:

TC’ = f(HCY, EC’, PCY)

In the area of health, the higher probability résglfrom the epidemiological profile of
individuals suffering from undernutrition propomially increases costs in the health-care sector
(HSC”), which at the aggregate level is equal to the @fnthe interactions between the
probability of undernutrition in each human grotige probability that this group will suffer each
of the diseases because of that undernutrition flemadosts of treating the pathology (diagnosis,
treatment, and control). To this are added thescpatd by individuals and their families as a
result of lost time and quality of life (IH{). Thus, to study the variables associated with th
health cost (HE), the formula is:

HCY = f (HSC’, IHCY)

In education, the reduced attention and learnipgcity of those who have suffered from
child undernutrition increases costs to the edanati system (ES¢. Repeating one or more
grades commensurately increases the demand thatdtieational system must meet, with the
resulting extra costs in infrastructure, equipmémiman resources and educational inputs. To
these costs are added the private ones (incurresublgnts and their families) derived from the
larger quantity of inputs, external educationalgementation, and more time devoted to solving
or mitigating low performance problems (IBCThus, in the case of the education cost{EC
the formula is:

EC’ = f (ESC',IECY)

Undernutrition’s cost to productivity is equal teetloss in human capital (HK) suffered
by a society, stemming from the lower educationalel achieved by individuals with
undernutrition (ELC) and the loss of productive capacity resultingrfrthe higher number of
deaths caused by undernutrition (MK)CThus:

PC’ = f (ELCY, MMCY)

To carry out a comprehensive analysis of the phemom of undernutrition in the
countries, the model first undertakes to study eatlthe consequences indicated (health,
education and productivity) and then translatemtho costs.

C. Dimensions of analysis

Considering that a country’s undernutrition sitaatiand the consequences thereof reflect a
specific epidemiological and nutritional transitiprocess, a comprehensive analysis of the matter
involves making estimates of the current situatognextrapolating from previous transitional
stages, as well as estimates of the future, piadigibtential cost and savings scenarios based on
the prospects for intervening to control or eraidi¢he problem.

On this basis, a two-dimensional analysis model lieen developed for estimating the
costs arising from the consequences of child undetion in health, education and productivity:

1. Incidental retrospective dimensioMakes possible an estimate of the cost of
undernutrition in a country’s population for a givgear. Thus, it is possible to estimate
the health costs of pre-school boys and girls wiftes from undernutrition during the
year of analysis, the education costs stemming ft@rundernutrition children now in
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school suffered during the first five years of lisnd the economic costs due to lost
productivity by working-age individuals who werepased to undernutrition before the
age of five.

2. Prospective, or potential savings dimensidrhis dimension makes it possible to
project the present and future losses incurredrasidt of medical treatment, repetition
of grades in school, and lower productivity caubgdundernutrition among children
under the age of five in each country, in a specjiar. Based on that, potential
savings derived from actions taken to achieve toidl objectives can be estimated
(for example, to attain MDG1, reducing undernutritby half by 2015).

As the following figure shows, the incidental respective dimension includes the social
and economic consequences of undernutrition ireaisp year (X) for different cohorts that have
been affected (O to 4 years of age for health, B8tyears for education, and 15 to 64 years for
productivity). The prospective dimension, on theenthand, projects future effects and costs of
the undernutrition that exists in a specific yedy ih a cohort of children less than 5 years old
(between years X and X+4 for health, X+2 to X+18 édlucation, and X+1la to X+64 for
productivity).

FIGURE 1.3
DIMENSIONS OF ANALYSIS BY POPULATION AGE AND YEAR W HEN EFFECTS OCCUR
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Source: Authors’ compilation.
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D. Methodological aspects

The analysis focuses on the initial stages of yludecand its consequences throughout life. This
limits the study of undernutrition and health te floetus, the infant, and the pre-schooler (those
aged 0 to 59 monthg).The effects on education and productivity are ys®d in the other
demographic groups.

The universe of children suffering from undernidrithas been divided into sub-cohorts
(O to 28 days, 1 to 11 months, 12 to 23 months,2htb 59 months) in order to highlight the
specificity of certain effects during each stag¢heflife cycle.

The undernutrition indicators used in this studpetel on the stage in the life cycle. For
intrauterine undernutrition, what is estimated asv |birth weight (LBW) due to intrauterine
growth restriction (IUGR, defined as a weight belihe tenth percentile for gestational age). For
the pre-school stage, the concepts of moderatesamnere underweight (weight-for-age score
below -2 standard deviations) are used, taking\thtonal Center of Health Statistics (NCHS)
distribution as a comparison pattérn.

Estimates of the impacts of undernutrition on hea#iducation, and productivity are
based on the concept of the relative (or diffeegntiisk run by individuals who suffer from
undernutrition during the first stages of life. $hs valid both for the incidental-retrospective
analysis and for the prospective-savings analysvever, its operationalization has specific
characteristics in each case, so they are detsgledrately in the document.

To estimate the costs, in the first case the vatgesirring in the year of analysis are
totaled, and estimates are made of the processrgomge in the different cohorts of the
population. In the second case, on the other hafisture cost flow is estimated and updated (to
present value), and for purposes of comparison withlic social spending (PSS) and gross
domestic product (GDP), it is translated into aniegjent annual cost.

The countries analysed are Costa Rica, El Salva@doatemala, Honduras, Nicaragua,
Panama and the Dominican Republic, taking the 6@+ as a reference, with estimates of costs
and potential savings based on different scen#rosigh 2015.

The study relied on data available between Septe@®@5 and April 2006 from official
sources in the respective countries, and fromrnaténal organizations’ databases.

In the original design, the idea of analysing dieformation on the nutritional and health sitoatiof pregnant
women was considered, but the lack of reliablerimfition on the incidence of undernutrition and glestation
times led to its exclusion from the analysis.

6 Standard of the National Center of Health Stasstitnited States.

See Annex.
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Il. Subregional panorama: comparative analysis

A. Background

The reality of malnutrition is a reflection of thidferent stages of demographic, epidemiological
and nutritional transition that each country hasched, together with its population’s
socioeconomic situation and social vulnerabilithisTis relevant to the present study because
Central America is not a homogeneous whole. Thegeftifferences can also be expected in the
estimated costs for each country.

Accordingly, without attempting to describe the iasbganorama exhaustively in this
document, we present here some of the social, esenand demographic elements and
characteristics of the countries that are necedsaputting the analyses in context.

1. Countries’ population and underweight statistics

The total population in the seven countries studiad 48 million in 2004. Guatemala had the

largest share (26%), with nearly four times the ydafion of the smallest country in the
subregion, Panama.

TABLE 1.1
TOTAL POPULATION AND POPULATION UNDER FIVE, 2004
(In millions)
Total population Children under five
Country — —
Millions Percentages Millions Percentages

Costa Rica 4.2 9 0.4 6
El Salvador 6.8 14 0.8 13
Guatemala 12.4 26 2.0 32
Honduras 7.2 15 1.0 16
Nicaragua 5.4 11 0.7 12
Panama 3.2 7 0.3 5
Dominican Republic 8.9 18 1.0 16
Total 48.0 100 6.3 100

Source: CELADE
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With regard to the universe of analysis, betweena@td 16% of the population of the
countries in the region is in the age bracket td 89 months. Guatemala is the country with the
largest percentage of children in that age grouplenwCosta Rica has the smallest one. Guatemala
is followed, in descending order, by Honduras andahgua (14%), El Salvador (12%) and
Panama and the Dominican Republic (11%).

In addition, the countries also have particularrabgeristics in terms of rural population
and ethnicity. In 2005, according to CELADE estiestthe rural population of the subregion
amounted to approximately 40% of the total, reprisg a decline of about 20 percentage points
in the last 30 years. Honduras and Guatemala h&d@mtinue to have the highest percentage of
rural population.

The country with the largest indigenous populai®Guatemala, with estimates varying
from 50% to 73%. It is followed by Honduras with%1to 17%, Panama with 5% to 9%, and
Nicaragua with 4% to 7%. In El Salvador, the eat#s range widely (between 2% and 11%),
whereas in Costa Rica the indigenous populati@stisnated at less than 2% (UNDP, 2004).

FIGURE 1.1
PERCENTAGE OF RURAL POPULATION IN THE COUNTRIES (19 75 AND 2005)
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According to the latest measurements availableettof the seven countries analysed
have prevalences of underweight in the two-digitgenin the population under the age of 5.
Guatemala has the highest prevalence (22.7%),wetloby Honduras (16.6%), El Salvador
(10.3%) and Nicaragua (9.6%). The situation isdvett Panama (6.8%), the Dominican Republic
(5.3%) and Costa Rica (4.0%).

It should be noted that the historical underweighhd is a process specific to each
country. Thus, for example, as shown in FigurelZdvador and Nicaragua have similar rates
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today, but between 1965 and 2B@e former had a much more pronounced decline in
the prevalence.

FIGURE 1.2
UNDERNUTRITION TRENDS IN THE COUNTRIES (1965-2004)
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Source:Authors’ compilation, based on publications, nasiolemographic and health surveys (DHS) in theaetbge
countries and epidemiological monitoring data ia ¢tase of Costa Rica.

As has been pointed out in other studies, the probbf undernutrition in Central
America is concentrated among pre-schoolers. Homvéawe birth weight (LBW) is also relevant,
particularly in view of the chain of causality imetlife cycle from these initial stages.

The most precarious situation can be seen in Gadderndonduras and Nicaragua, where
between 7.0 and 12.5 of every 100 live births hiave birth weight with intrauterine growth
restriction (LBWycr).

Unofficial data indicates that undernutrition amopgegnant women also poses serious
problems, which means that the cycle of underitritegins in-utero.

8 The earliest records on the nutritional situatiohie subregion date back to the middle of the $960
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2. Undernutrition and associated diseases

In the countries studied, the pathologies mostcedteby undernutrition in the first 59 months of
life are Acute Diarrheal Disease (ADD), Acute Resfry Infections (ARI) and iron-deficiency
anemia. In addition, there are the pathologiesiipea critical nutritional deficiencies in calas
and proteins, such as marasmus and kwashiorkor.

It is important to point out that according to ol information and the reports from the
national Demographic and Health Survey (DRI$he prevalence of pathologies associated with
undernutrition in children under five varies siggahtly from one country to another. Thus, whereas
there is more undernutrition in Guatemala, HondueaSalvador and Nicaragua, the prevalence of
ADD and ARI is higher in Guatemala, Honduras andaR@|. The greatest prevalences of iron-
deficiency anemia are in Nicaragua and Panama fidallly, as could be expected, cases of protein
and calorie deficiencies manifested in marasmuskeuasghiorkor, though fewer in number, are most
common in countries with the highest rates of undaght.

This situation can be seen in the following table.

TABLE 11.2
PREVALENCE OF UNDERW EIGHT AND ASSOCIATED DISEASES, PER COUNTRY (2004)

Prevalence per country
Pathology Cqsta El Guatemala | Honduras |Nicaragua [Panama Dominicgn
Rica Salvador Republic
Underweight 4.0% 10.3% 22.7% 16.6% 9.6% 6.8% 5.3%
Anemia 0.6% 22.5% 22.8% 23.1% 37.2% 36.0% 13.2%
ADD 11.5% 15.3% 24.3% 22.7% 13.0% 21.3% 14.3%
ARI 9.5% 44.4% 54.2% 48.4% 77.3% 46.9% 34.0%
Kwashiorkor (N) 9 14 299 127 20 0 0
Marasmus (N) 0 11 792 224 5 3 0

Source: Authors’ compilation, based on the latektSDavailable and official statistics on cases afedse in each
country.

3. Relevant education factors

According to data from UNESCO 2004, basic educatmrerage is quite high in the countries of the
region: between 85.5% (Nicaragua) and 99.6% (Panataavever, the situation is different at the
secondary school level; coverage fluctuates bet®8éh(Guatemala) and 63% (Panama).

Accordingly, the proportion of persons in the woikiage population (WAP) who have
completed primary and secondary educafiis less than 50%, with Panama reporting the best
situation in this regard. The lowest rates of stlvompletion are found in Nicaragua, Guatemala
and Honduras, also the three countries with thdndsg rates of underweight in the group
analysed.

° Demographic and Health Survey (DHS).

%1n Costa Rica and Nicaragua public education csaprll years, whereas in the other countriesl igears.
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TABLE 11.3
PERSONS IN WAP WHO HAVE COMPLETED SECONDARY EDUCATI ON, BY AGE (2001-
2004)
Percentage of completion per country
Age bracket Costa Rica s El Guatemala| Honduras | Nicaragua| Panama Domlnlc_an
alvador Republic

25-64 33 26 11 15 10 41 30
25-34 36 35 13 17 21 47 36
45 -54 31 18 9 13 12 38 24
Variation in 20 16 92 45 32 73 24 48
years (%)

Source: Authors’ compilation, latest household eyravailable for each country.

As shown in table 3, the situation is not stagnastjmportant advances can be seen
when comparing cohorts 20 years apart. The moswuasthy case is El Salvador, which nearly
doubled the proportion of adults who have completzbndary education during those years and
nearly caught up with Costa Rica and the DominiBapublic. It is followed by Nicaragua,
which has also had a significant increase, butade$ a greater challenge, similar to what
Honduras must deal with.

4. Social spending

In response to the problems, in 2004 the countidhe region allocated an average of 11% of
GDP to public social spending (PSS), with an ave@y% earmarked for education and 3% for
health'! The largest amount of public social spending wensn Costa Rica and Panama (both
at 18% of GDP). At the opposite end of the spectrama the Dominican Republfcand
Guatemala, with 6% of GDP, followed by El Salva(ith) and Nicaragua (9%). In other words,
with the exception of Honduras, which devotes 13®#GOP to PSS, the countries with the
highest prevalence of undernutrition have the |0W&S.

This assertion is supported by analysing per capitblic social spending, which
averages US$ 308 in current dollars among the desntequivalent to US$ 660 in 2004
purchasing power parity (PPP). The individual fegurange from less than US$ 300 PPP in
Guatemala and Honduras, the two countries witthitjeest prevalence of undernutrition, to US$
1,700 PPP in Costa Rica, the country with the lowesvalence?

This occurs in a scenario in which most of the ¢oes spend less than 1% of their PSS
on financing food programmes (ECLAC, 2005).

11
12
13

In some countries health spending is recorded hegetith social welfare and/or nutrition figures.
Corresponding to the latest year available (2003)

The cost comparisons are made in 2004 PPP dollhesconversion factors for that year have thetmigsificant
impact on the estimates in current dollars for Kigaa, the Dominican Republic and Honduras (0.229 @nd
0.37, respectively), while Costa Rica and El Satwdthve a factor of 0.46, Guatemala 0.52, and Partaé?®.
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FIGURE 11.3
UNDERWEIGHT AND PER CAPITA PUBLIC SOCIAL SPENDING ( 2004)
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Source: Authors’ compilation, ECLAC Social Expenditure dadse and latest national nutrition survey
available in each country.

B. Effects and costs of underweight in 2004: analys is of the
incidental retrospective dimension

As indicated in the methodology developed for th&tslies, this dimension is used to estimate
and analyse the effects and costs on educatiofthhewad productivity incurred as a result of
undernutrition in a specific year, in this case£200

Thus, the consequences analysed focus on:

a. health caused by undernutrition in the cohort of boyd girls aged 0 to 59 months
who suffered from undernutrition in 2004.

b. education for children between 6 and 18 years of age wh20P4 were in primary or
secondary school and who had suffered from undetiontbetween 0 and 59 months
of age.

C. productivity, involving young people and adults who in 2004 evaged 15 to 64 and
had suffered from undernutrition in the first 5 ggeaf life.

1. Undernutrition and health

The health effects of undernutrition are measuraseth on the differences in the incidence of
mortality and morbidity prevalences that can benfbbbetween persons without undernutrition

and those who have suffered from undernutritiosoate point before turning five years old. The

value of these differences is specific to eachglagy and age group; it depends on the extent of
the undernutrition, and in general it varies byakian, region and country.

In the majority of countries in the region, it ietreasy to identify differential morbidity
and mortality indicators according to the nutrinbstate. On the one hand, there is the problem
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of underreporting in official statistics, which dased by the coverage of the health-care system.
This problem is most acute in the most vulnerablentries. On the other hand, the records do not
identify the concomitant presence of different péibies, so there is no segmentation of the
universe between those who suffer from undernatriind those who do not. Nor is it possible
to identify in these databases which persons sudffan undernutrition and also have other
illnesses.

To fill these information gaps, this study religs @stimates based on some longitudinal
studies, external sources and the Pan-AmericantiH@abanization (PAHO) and World Health
Organization (WHO) estimates of morbidities, aslves the mortality statistics of the Latin
American and Caribbean Demographic Centre (CELADRdRtion Division). For some
diseases, the absence of data has required thef diféerential prevalences estimated in studies
conducted outside the region.

1.1. Health effects

1.1.1 Morbidity

The numbers of boys and girls under the age of & edntract different diseases as a result of
undernutrition are quite variable. They depend lo@ population size and the differences in
prevalence (DP) that apply to each case. As shovialle 4, however, the general trend is for
ADDs to be the most prevalent, amounting to an taddil 87,000 Central Americans and

Dominicans suffering from these pathologies becafigendernutrition. Added to that are 39,000

cases of ARIs and nearly 31,000 cases of iron-@efty anemia.

TABLE II. 4
NUMBER AND DISTRIBUTION OF CASES OF DISEASES ASSOCIATED WITH
UNDERWEIGHT (2004)

—— 5
it Distribution by country (%) TOTAL
athology Costa El . Dominican
Rica Salvador Guatemala | Honduras|Nicaragua|Panama Republic (N)
Underweight 1.9 9.4 51.8 18.9 9.3 2.7 5.9 856 335
Anemia 34 7.9 49.4 19.9 10.9 3.8 4.8 30687
ADD 1.3 7.7 56.0 20.7 6.8 2.9 4.5 87 351
ARI 0.7 9.7 54.2 19.6 6.6 3.1 6.1 39078
Kwashiorkor 1.9 3.0 63.8 27.1 4.3 0 0.0 469
Marasmus 0.0 1.1 76.5 21.6 0.5 0.3 0.0 1035
Population
aged 0-59 6.3 12.8 32.0 15.8 11.7 5.4 16.0 6 271 494
months

Source:Authors’ compilation, based on the latest natiamatition survey available in each country andciffi data
on cases of disease in each country.

In the country-to-country comparison, Guatemalandfaout as the country with the
largest number of children under 5 in 2004 (32%tloé total), the largest proportion of
underweight children (52%), and associated diseasesunting for between nearly 50% and
77% of the distribution. In contrast, Costa Rite Dominican Republic and Panama report cases
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of undernutrition and associated diseases thaesept between one half and one third of their
relative share of the population under 5 in thenties as a whol¥'

1.1.2. Mortality

Based on the relative risk results obtained by i et al (2004), the effects of undernutrition
on the mortality of children under 5 have beennested for the seven countries studied. Figure
I1.4 shows how mortality rises along with underwsig the range of 1% to 40%.

Considering the specific data for each country ys®al, it has been estimated that in
2004 just over 77,000 deaths were associated wittenmutrition in children under 5, that is,
nearly 30% of the total mortality for the cohorhid situation, similar to what has been seen with
other indicators, varies considerably among thentras in question, from 515 cases in Costa
Rica (11% of the total) to 39,000 in Guatemala (4ti%he national total).

When these values are contrasted with the sizédeofpbpulation in each country, the
mortality rates associated with underweight ave&yper 1,000 live births (90 in Guatemala, 80
in Honduras, 45 in Nicaragua, 40 in El Salvador,r82he Dominican Republic, 22 in Panama
and 7 in Costa Rica).

FIGURE II. 4
MORTALITY PERCENTAGE OF CHILDREN UNDER FIVE ASSOCIA TED WITH
UNDERWEIGHT
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Source: Authors’ compilation based on official hiastatistics, latest national survey
available in each country, CELADE mortality estismtand estimates of differential
relative risks (DP) by Fishman et al.

1 The effect of deficits in micronutrients suchzsc, iodine and Vitamin A is also significant inet subregion.

However, to date no methodologically reliable prhae has been developed to incorporate them irgccaist
estimate.
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From a historical perspective, between 1940 and Z60 years) it is estimated that there
were just over 2.6 million deaths associated witbdarnutrition in the region, which represents
40% of all cases of mortality in the cohort forttpariod.

As figure 1.5 shows, Guatemala had the largesblabs number and proportion of deaths
associated with underweight during the period ustledy, with 1 million cases (50% of the total
number of deaths of children under 5 nationallljs followed by Honduras and El Salvador with
slightly more than 400,000 deaths each (43% and dfl#te national totals, respectively).

In keeping with their lower prevalence of underitistn, Costa Rica and Panama are at
the other end of the scale, with about 60,000 caseh. At the same time, however, deaths
associated with underweight account for a relagileige share of total deaths in the cohort, more
than 28%. This figure is slightly lower than thasiethe Dominican Republic and Nicaragua,
although they have significantly higher absolutenbars of deaths from undernutrition (393,000
and 236,000, respectively, or around 30%).

FIGURE 11.5
MORTALITY ASSOCIATED WITH UNDERWEIGHT (1940-2004)
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Source: Authors’ compilation, based on officialahle statistics, latest national nutrition survey

available in each country, CELADE mortality and plgiion estimates and estimates of differential
relative risks (DP) by Fishman et al.

1.2 Health costs

The study’s estimates indicate that the instittlocosts (those incurred by the health-care
system) and private health costs incurred as dt @stieatment sought for pathologies associated
with undernutritio® in children under 5 amount to US$ 433.5 million.

5 In the case of public costs, indicators werenestizd based on information reported by various egsrof the

health ministries. Private costs were estimatédguthe official minimum wage and urban public sportation
fares.
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The costs are concentrated among children agea 29 tmonths (46%), followed by
those under 1 year (22%) and newborns (21%). dtuer applies to Guatemala, Nicaragua and
Honduras. In the Dominican Republic, Costa RicanaRes and El Salvador, however, the costs
are highest for newborns, with shares of totalamtging from 39% to 78%.

These differences can be interpreted as the reftite nutritional profile, considering
that as the prevalence of underweight increasesady ages, so do the concomitant health
consequences. They also stem from the additiorsditad resources required by the treatment of
pathologies associated with the youngest membetkeotohort, who weigh relatively more in
the countries with lower prevalences of underriotiit® When the countries are compared, it can
be seen that in terms of purchasing power pariBP(P the health costs in Guatemala are 20.5
times those of Costa Rica, 13 times those of Papathtimes those of the Dominican Republic,

10.5 times those of El Salvador, almost 5 timesse¢hof Nicaragua, and 4 times those of
Honduras.

In 2004, the region’s health costs amounted tovanage of 0.41% of GDP and 15.3% of
public spending on health (2004 figures). In kegpiith what was stated earlier, it is Guatemala
where these health costs represent the largest sh@DP (1%) and of public spending on health
(114%), whereas Costa Rica lies at the oppositeeret among the seven countries analysed
(0.05% of GDP and 1.1% of public spending on héalth

TABLE 1.5
HEALTH COSTS OF UNDERWEIGHT, PER COUNTRY (2004)

Country
Age group Costa El ) Dominican |1 OTAL
- Guatemalal Honduras [Nicaragua| Panama :
Rica Salvador Republic
Total
(Millions of US$) 10.0 24.4 285.3 47.5 26.9 26.4 13.0 433.5
Total
(Millions of US$ 217 53.0 549.8 128.8 116.8 42.5 45.3
PPP)
Newborn 75% 69% 12% 5% 3% 75% 78% 21%
1 to 11 months 8% 5% 12% 17% 10% 4% 4% 11%
12 to 23 months 17% 6% 23% 29% 28% 6% 5% 21%
24 to 59 months 1% 20% 53% 49% 59% 159 13% 46%
Percentage of
public spending on 1.1% 10.4% 114.4% 18.3% 20.09 3.3% 6.3%) 15.3%
health
Percentage of GDF  0.1% 0.2% 1.0% 0.6% 0.6% 0.2% 0.1% 0.41%

Source: Authors’ compilation, based on official iidity data and health costs recorded in each eguRtiblic Social
Spending, ECLAC database.

18 The system costs include consultation, treatnjericedures and medications), hospitalization asel af the

infrastructure. Private costs include the travel ame involved. In other words, the administratmfithe health-
care system is not taken into account, given tiffecdlity of attributing specific administrative ctssto certain
pathologies. Therefore, the costs reflected hedenastimate the costs to the system.
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An analysis of the breakdown of these costs revédas public costs account for an
average of 90.7% of total costs. Private costshagbest in Nicaragua (38%), and fluctuate
between 0.8% and 6.7% in the other countries.

2. Undernutrition and education

Undernutrition affects academic performance becafitbe deficits caused by diseases and the
limitations on learning capacity associated witfiaient cognitive development. This translates
into greater probabilities of late entry into schaepeated grades, high dropout rates and low
levels of schooling.

A greater propensity towards illness means thatsband girls suffering from
undernutrition enter the school system at a lagerand miss school more often, which increases
the likelihood that they will repeat grades andpdooit. Thus, child undernutrition leads to lasting
educational disadvantages that are exacerbated adoess to food continues to be limited during
the school-age years. These disadvantages also eesrong correlation to micronutrient
deficiency.

The effects and costs resulting from underweiglhespecific case of Central America
and the Dominican Republic were analysed usingrinédion from official statistics and
household surveys in each country, along with dedan the United Nations Educational,
Scientific and Cultural Organization (UNESC@&n)d CELADE population data.

2.1 Education effects

Applying special processing techniques to longitatidata on the vulnerable population
(ECLAC, 2006), it has been possible to estimate dfiects of undernutrition on educational
outcomes.

Among the countries studied, the population nofesinfg from undernutrition repeats
grades at an average rate of 9% in primary educaitd 17% in secondary education. Of
children who did suffer from undernutrition, an eage of 14% of those attending primary school
fail grades at that level, and 26% of those whenrattsecondary education fail grades. In both
groups, Guatemala and Nicaragua have the highegbgions of repeated grades in primary
education (over 50% above the average), whereate@at and Panama have relatively more
cases at the secondary level (around twice theagegr

The total number of children repeating grades éasons associated with undernutrition
was 128,695 in 2004 (71% occurring in primary s¢hddis represents 9.9% of the total number
of repeated grades in the system that year.

Nearly two thirds of the total number of repeateddgs occurred among Guatemalan
children, who account for 14% of the total in thatintry. It is followed by Honduras, which has
one seventh of the total number of cases in theegidn and a figure of 11% of repeated grades
caused by undernutrition. In contrast, the Domimi€epublic, Panama and Costa Rica have
lower levels of undernutrition and higher educationerage, and in those countries no more than
5% of all repeated grades are due to undernutrition

In the case of attrition, for all of the countriegether, 39% of the students who have not
suffered from undernutrition will fail to complepgimary school, as is the case with 49% of those
entering secondary school.
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FIGURE 11.6
GRADE REPETITION ASSOCIATED WITH UNDERWEIGHT, BY CO UNTRY (2004)
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SourceAuthors’ compilation, based on official data fronetcountries.

Among those who did suffer from undernutrition, the other hand, these figures rise to
59% for primary education (over 50% in 5 of theolmtries) and 72% in secondary education.
Guatemala and Nicaragua report figures higher ®@%, whereas Panama, the Dominican
Republic and Costa Rica range from 72% to 82% thedorresponding figures in Honduras and
El Salvador are under 50%.

From a historical perspective, it is estimated thpproximately one million Central
Americans and Dominicans who were part of the WAR004 had dropped out of school as a
consequence of underweight, which translates inteducation gap that amounts to two years of
school’ compared to students who did not suffer from undtition. Thus, the latter average 5
to 9 years of schooling, while the population stiffg from undernutrition averages between 3
and 7 years of education.

2.2. Education costs

Education costs have been estimated on the batie gfivate and public values reported for this
sector in each country. Among them, costs derivedhfadditional education activities made
necessary by repeated grades figure prominently.

Estimates for private costs are derived from theraye per-student cost of inputs not
provided by the school system, at values prevailintpe public materials provision programme,
and from the transportation costs required to gsctwol:® based on current urban rates in each
country.

Estimates for the public system are derived fronomés reflecting the operation of the
system per student per academic y&akmong these costs, the use of the infrastructog a

17 This gap takes into account only the primary armbsdary levels of education.

18 Two trips per day are assumed for each studengthen the student traveled alone or with an
accompanying adult.

19 This cost includes subcategories of costs byegeaml education level.

44



ECLAC - Project Documents Collection The cost afigrer: Social and economic impact of child undeitiatr...

equipment of the establishments making up the cg@nteducation system is taken into
consideration whether the ultimate provider is bt private.

Considering the values indicated, the fact thatlpel29,000 additional students were in
school in 2004 because of the differential rategrafle repetition produced by undernutrition in
the region translates into US$ 30.9 million in emtr dollars. This total amounts to 0.74% of
public spending on education and 0.03% of the agdeeGDP of the seven countries for that
year.

As shown in table 11.6, the highest cost is seeprimary education (70%), a proportion
which climbs significantly in Honduras, the DomiarcRepublic and El Salvador. In contrast, the
figures are totally reversed in Panama and Costa. Ri

Comparing these results with the educational cgeerates published by UNESCO, this
situation could just be a reflection of the low emage of secondary education in these countries,
where the average is only half that of primary edien. While all the countries together report
official coverage figures of 85% to 99%, the thoeeintries with the highest secondary school
coverage are Panama, Costa Rica and El Salvadur, @30 and 49%, respectively).

TABLE Il. 6
EDUCATION COSTS OF UNDERWEIGHT, PER COUNTRY (2004)
Country

Costa El . Dominican |TOTAL

Rica | Salvador GuatemalalHonduras |Nicaragua| Panama Republic
Total
(millions of US$) 2.6 1.0 16.5 5.0 1.7 3.7 0.5 30.9
Total
(millions of US$ 5.6 2.2 31.8 13.4 7.2 6.0 1.7
PPP)
Percentage of COStIN g 300 | gogoy |  69.1%| 93.7%|  77.49 20.5% 92.1%  69.8%
primary
Percentage of COSUIN 51 700 | 19206 |  30.9%| 6.3%| 22604  79.5% 7.9%  30.2%
secondary
Percentage of public
spending on 0.25% 0.21% 2.45% 0.93% 0.959 0.61% 0.12% 0.74%
education
Percentage of GDP 0.014%  0.006% 0.060% 0.06% %037 0.03% 0.003% 0.03%

Source: Authors’ compilation, based on official aland education costs recorded in each countrypdfioly,
household survey in each country; Public Sociah8pey, ECLAC database.

3. Productivity
3.1.  Effects on productivity

One effect of undernutrition is the loss of humapital. The countries’ labour force may lose
productivity because of the lower skill level atid by the population surviving child
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undernutrition, the greater probability that thigpplation will drop out of school, or the higher
incidence of mortality due to pathologies assodiatgh undernutrition.

Poor school performance by boys and girls affe@gdindernutrition at an early age,
compared with those not suffering from it, leadsigher attrition rates. As noted above, there is
an average education gap of two years in the degnémalysed, which limits the production
capacity of these individuals and reduces theiemil earnings.

Mortality associated with undernutrition, on théethand, causes a direct economic loss
to society, because that boy or girl will fail ®ach working age. Based on the analysis presented
in point 1.1.2, it is estimated that 1.7 millionrpens would today belong to the working age
population (WAP) if not for undernutrition, as thespuld be between 15 and 64 years of age in
2004. This total represents 6% of the WAP in tHaregion in that year.

As can be seen in figure I1.6, in keeping with thagnitude of its nutrition problem,
Guatemala has suffered the greatest impact onratsuption capacity (10.5%), followed at a
considerable distance by El Salvador and Hondywas gver 7%). At the opposite end are Costa
Rica and Panama (around 2%).

Taking into account the effective employment rat¢he WAP and the average number
of hours worked by those who are empldyeéd each country, it is estimated that the submegio
has lost a total of 2.5 billion hours of work in@0) equivalent to 6.5% of the total number of
hours worked by the economically active populafAP)" in the subregion.

FIGURE 1.7
EFFECT OF UNDERNUTRITION ON THE EAP OF EACH COUNTRY (2004)
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SourceAuthors’ compilation, based on the latest housebkalwey available for each country.

20

Declared in household surveys.
21

All men and women aged 15 to 64 years who workrerlooking for work are considered to be in thaRV
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3.2 Productivity costs

The highest productivity costs arising out of umdgrition are derived from the economic value
of the working hours lost due to mortality and loweyvels of education.

Based on the data presented above, in the seventriesu analysed the loss of
productivity due to mortality associated with underition is valued at US$ 6.194 billion, of
which US$ 3.2 billion corresponds to lost produtyivdue to fewer years of education and US$
2.994 billion to mortality-caused productivity less

As shown in table 11.7, there is considerable tatain the weight of each component in
the productivity cost, which reflects differencesttbin historical undernutrition and mortality
trends and in the varying income differential atledevel of education. In this regard, it is
noteworthy that while in Panama nearly two thirddhe cost is attributable to lower levels of
education, the opposite is true of Nicaragua. h@Reminican Republic, the ratio is one to four.

In keeping with the magnitude of the effects of emekight in the respective sectors,
productivity costs as a percentage of each comtBDP reveal three categories. The highest
figures are found in Guatemala and Honduras, witua10%. The next category, which is more
heterogeneous, is made up of El Salvador and Njoarawith over 5%. The Dominican Republic
IS in a sort of “transition” period, heading towétte lowest category, in which Costa Rica and
Panama report figures of 1.6% and 2.1%, respeytivel

TABLE I1.7
ESTIMATED PRODUCTIVITY COST OF UNDERWEIGHT (2004)

Estimate per country

Costa El . Dominican | 1OTAL
. Guatemala | Honduras|Nicaragua| Panama :
Rica Salvador Republic

Total

- 305.0 1150.0 2 826.6 727.6 235.8 291.4 658.p 64194
(millions of US$)

Total

(millions of Us$| 6602 | 2499.7| 54475| 19708 10235 4698 2 28]
PPP)

Cost due to lower

levels of 52.5% | 48.0% 59.0% 56.8%  35.69 65.3% 201%  48.8%
education

Cost due to 475% | 52.0% 41.0% 432%|  64.49 34.7% 79.9%  51.2%
mortality

ggge”tage of 1.6% 7.3% 10.3% 9.9% 5.2% 2.1% 3.5% 5.7%

Source: Authors’ compilation, based on officialtaland education costs recorded in each countggnie and
schooling, from household surveys in each country.

4. Summary of effects and costs

Combining all the estimates for each of the sevemuies analysed in this study, the total cost of
underweight in 2004, the result of the undernanitthat has prevailed in the last six decades,
amounts to nearly US$ 6.7 billion.
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Guatemala accounts for 47% of that amount, eveungtindgt has 28% of the population
under 5 and 43% of the population suffering frordemmutrition for this period. El Salvador is in
second place; with 15% of the population in the arblfand 15% of those suffering from
undernutrition, it accounts for 18% of the totastmentioned above.

At the opposite end of the spectrum is Nicaraguachvrepresents 4% of the cost but has
7% of the population suffering from undernutrititor this period. Thus, it has the lowest unit
costs of all the countries studied. This is propahle to the lesser degree of variability in the
ratio between income and education level before dtvmpletion of secondary school. It is
followed by Costa Rica and Panama, each of whiphesents about 5% of the cost and 3% of the
cases of undernutrition.

When the aforementioned figures are compared witbhecountry’s public social
spending, the average is 78%. In the countries thgrhighest costs, Guatemala and El Salvador,
this figure exceeds 100% (185% in the former an@4.3n the latter). It is less than 10% in
Costa Rica, by contrast.

In comparison with each country’s GDP, given theghkeof productivity in total costs,
the distribution is similar to that described i ghreceding paragraph. Thus, the most significant
cases correspond to Guatemala and Honduras, witesrabove 10%, as opposed to Costa Rica
and Panama, with about 2%.

TABLE 11.8
ESTIMATED TOTAL COST OF UNDERWEIGHT (2004)

Estimate per country
s Total

Costa El . . Dominican

Rica Salvador Guatemale{Honduras |Nicaragua| Panama Republic
Total

o 317.6 1175.3 31284 780{1 264.3 321.5 671.6 63658

(millions of US$)
Total
(millions of US$ 687.5 2554.8 6 029.1 2 113|0 1147.6 518.3 23
PPP)
Percentage of GDP 1.7% 7.4 11.4% 10.6% 5/8% 2.3% .6%]
Percentage of
Public Social 9.3% | 136.6%| 185.4% 80.9% 64.30% 8.5% 59.
Spending

Source:Authors’ compilation, based on official data fronetcountries and ECLAC: Social Expenditure database

An analysis of the breakdown of costs reveals pinatluctivity costs account for 93%,
with losses due to mortality about the same asetdag to lower levels of education. Health costs
represent only 6.5%, and education costs lessi@rrhese proportions vary from one country
to another, but the distribution pattern remairesshme.

Thus, it can be concluded that if we know the siz¢he population under 5 with low
weight for their age and the correlations betweadewnutrition and the two dimensions of
productivity, we can estimate more than 90% ofdb&ts incurred in a given country.
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FIGURE 11.8
DISTRIBUTION OF UNDERWEIGHT COSTS IN THE COUNTRIES (INCIDENTAL
RETROSPECTIVE DIMENSION, 2004)
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SourceAuthors’ compilation.

C. Effects and costs in the cohort aged 0-59 months in 2004
analysis of the prospective dimension

1. Health effects and costs

Based on the population census data for each gounis possible to estimate that in the cohort
aged 0 to 59 months in 2004, just over 24,000 dea#isociated with underweight will occur,
with 15,315 cases (63%) in 2084.

Given the greater incidence of undernutrition inra@umalan boys and girls compared to
their counterparts in the other countries, neaaly of the cases can be expected to occur among
them; one in 5 of these cases will be in Honduhascontrast, less than 1% of the cases
correspond to Costa Rican children, and only 2Raamanians.

22 All estimates for the cohort aged 0-4 years i®2Will gradually decrease through 2008 as a resfilthe
members moving up into higher age groups.
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TABLE 11.9
MORTALITY ASSOCIATED WITH UNDERWEIGHT IN CHILDREN U  NDER FIVE (2004-2008)
Country
s TOTAL
Costa El . Dominican
Rica Salvador Guatemala | Honduras| Nicaragua | Panama Republic
TOTAL 139 2111 11926 5088 2 136 486 2252| 24138
Otoll 86 999 6 490 2079 983 239 955 49%
months
1210 59 53 1112 5436 3009 1153 247 1297 51%
months
% 0.6% 8.7% 49.4% 21.1% 8.9% 2.0P%6 9.3% 100.0%

Source: Authors’ compilation, based on CELADE pagian and mortality statistics, relative risks oefged by

Fishman et al, and the prevalence of undernutriiccording to the latest national nutrition suresiilable for each
country.

Considering the total number of cases in the seeemtries, half of the deaths can be
expected to occur before the first birthday, altffothe figure rises to 62% in Costa Rica and
54% in Guatemala. It is about 41% in Honduras d®dRominican Republic. Thus, although
undernutrition is at its most lethal during thesfiyear of life, half of all cases occur in the
remaining four years of the cohort.

The estimated impact on the morbidity of underweadfildren under 5 in 2004 amounts
to nearly 225,000 cases, 70% of which are expdot@tcur in 2004 and the rest between 2005
and 2008. This does not take into account the tinggact on treatments required for children

with undernutrition to recover, which is 62,000 dte LBW,,ecg and 1.2 million due to
underweight.

As can be seen in figure 1.9, most of the adddiarases of disease correspond to ADD,
reaching a total of 54% for all seven countries @8% in Costa Rica. ARIs amount to half the
total for ADDs, reaching 32% in the most signifitarases, El Salvador and the Dominican
Republic. Anemia, in contrast, amounts to a thirdADDs, and is most prevalent in Nicaragua
and Panama (27% and 23%, respectively).

Despite some similarities, it is not possible &nitfy patterns in the morbidity consequences in
the different countries. Therefore, each case rteduisfollowed up specifically to minimize the adse
impacts of undernutrition.
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FIGURE 11.9
DISTRIBUTION OF ADDITIONAL CASES OF DISEASE DUE TO UNDERWEIGHT (2004-2008)
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Source: Authors’ compilation, based on official dite statistics, CELADE population
projections, the latest national nutrition surveyailable for each country, and estimates of
differences in prevalence (DP).

As could be expected, the distribution pattern oftndlity in these countries is similar to that of
undernutrition in the region. Thus, it is estimateat half (56%) of the cases of diseases assteistie
undernutrition will occur in Guatemala and onenfifh Honduras, while less than 1% will be in Costa
Rica. The distribution of mortality is also simila

When analysing the distribution of disease caseadaygroup, it can be seen that more
than two thirds are found among children aged 28%anonths, with smaller variations among
the countries.

TABLE 11.10
MORTALITY CASES ASSOCIATED WITH UNDERWEIGHT (2004-2 008)

Estimate per country

Costa El . Dominican | TOTAL

Rica | Salvador Guatemala | Honduras |Nicaragua [Panama Republic
Total (N) 2034| 18623 124 785 44 870 16 667| 6910 10 920| 224 809
0 to 11 months 89 15% 16% 13M% 16% 17% 17% 15%
12 to 23 monthg 26% 16% 17% 12% 14% 14% 15% 16%
24 to 59 months 66% 69% 68% 75% 70% 69% 67% 69%
% 0.9% 8.3% 55.5% 20.0% 7.4% 3.1% 4.9% 100.0%

Source: Authors’ compilation, based on official Hieastatistics, CELADE population projections, tla¢est national
nutrition survey available for each country, antinestes of differences in prevalence (DP).
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The cost to the health sector of the added burddiseases caused by undernutrition in 2004 is
estimated at a present net value (PNV) of US$ S@i&mt> which includes both diseases associated
with undernutrition and the recovery of individualsfering from undernutrition. This is particuiarl
important in the cases associated with intrauteyiogth restriction in countries with lower levels
undernutrition, such as Costa Rica, Panama aridiinican Republic.

More than two thirds of the aforementioned coses iacurred in Guatemala. Thus, while
undernutrition in that country represents 52% efttbtal for all the countries and associated diseas
account for 56% of the total, the resulting castsquivalent to 68%, which can be explained in ipart
the fact that Guatemala has the highest purchpsingr parity (PPP) coefficient.

Moreover, while the cost in Costa Rica has twieatkight of the morbidity rate and represents
60% more in Panama, in the remaining four countties situation is the reverse, with that cost
accounting for as little as half the weight of mditig.

The above-mentioned values are based on an edisalaual cost (EAC) of nearly US$ 142
million for the 2004-2008 period for the seven ddae combined, which represents 5% of public
spending on health in 2004 and 0.13% of GDP fot ylear. Once again, these proportions are
significantly higher in Guatemala.

TABLE 11.11
ESTIMATED COST OF MORBIDITY ASSOCIATED W ITH UNDERWEIGHT (2004-2008)

Estimate per country
Costa El . Dominican| TOTAL
Rica |Salvador Guatemala | Honduras| Nicaragua | Panama Republic
NPV
- 111 271 384.8 63.6 36.8 28.7 14.0 566.1
(millions of US$)
NPV
(millions OF US$ 26.7 59.6 787.5 181.5 1685 45.7 7]
PPP)
EAC
o 2.8 6.8 96.4 15.9 9.2 7.2 3.5| 141.8
(millions of US$)
% of public 0.3% 2.9% 38.7% 6.1% 6.9%  0.9% 1.7%  5.0%
spending on health
% of GDP 0.015%  0.043% 0.351%  0.216% 0.208% 0.0%299.019%| 0.134%

Source: Authors’ compilation, based on official iidity data and health costs recorded in each teguPRublic
Social Spending, ECLAC database.

2. Education effects and costs

By projecting the characteristics the educatioratgss may have for Central American and Dominican
boys and girls under the age of 5 in 260#,is possible to estimate the number of studehis may
have to repeat grades in the future because ofweidht and its associated costs. For this purptses
differential probability estimates of scholastibiaeement described in the preceding chapter agk us

2 With an annual discount rate of 8%.

24 :
Ibid.

% This projection is based on education coverag@ekeoschool-age population and educational leselieved by
the cohort aged 20 to 24 as of the latest houseturicey (2003).
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Among the seven countries analysed, it is predithat between 2007 and 2022 there
will be nearly 97,000 additional cases of repeateales, about 70% of which will be in primary
school. Guatemala will account for approximately $ame percentage of this total.

Given the different combinations of undernutritioeducation coverage and school
completion rates, between 2,100 and 2,500 casgw@jexted for four of the seven countries.

TABLE II. 12
REPEATED GRADES AND ATTRITION ASSOCIATED WITH UNDER WEIGHT (2004-2008)

Estimate per country

Cqsta El Guatemala | Honduras|Nicaragua | Panama Domlnlcgn TOTAL

Rica Salvador Republic
Total

2116 2330 68 254 11 368 7 8238 42 § 2395 96 824

repeaters
% 2.2% 2.4% 70.5% 11.7% 8.1% 2.6p 2.5% 100.0%
Total dropouts 7 499 13 1664 118 230 67 741 14 705 3533 5701| 204575
% 3.3% 5.7% 51.3% 29.4% 6.4% 1.5p6 2.5% 100.0%

Source:Authors’ compilation, based on official Educatiosta and household surveys in each country.

As we can observe in table 11.12, it is estimated hearly 205,000 future students will drop
out of school early as a consequence of the unaltiou affecting them in 2004, which suggests an
average difference of two years in the schoolindgpo$e suffering from undernutrition and those who
are not, in the 11 or 12 years that make up thatdes’ school requirements. The range is from 1.4
years in Panama to approximately 2.3 years in Haisdand Guatemala.

FIGURE 11.10
AVERAGE LEVEL OF EDUCATION ESTIMATED FOR THE COHORT AGED 0-59 MONTHS
IN 2004, WITH AND WITHOUT UNDERWEIGHT

12,0
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8,0 I_ ] |_7
o r
§ 60 ] [ ] -
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2,0 4 L

0,0 -

CRI ELS GUA HON NIC PAN DOM
Country
‘ m With undernutrition O Without undernutrition ‘

Source:Authors’ compilation, based on household surveysaich country.
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As a result of the additional repeated grades astichfor the cohort, education costs
expressed in present value (at a discount rat&®fe8e estimated at US$ 12.1 million in 2004
dollars.

The equivalent annual cost (EAC) for the periodl6fto 16 years during which the
cohort under study would be of school age (2006:20@0uld be US$ 1.4 million in 2004
dollars, which would represent 0.08% of the puldpending allocated to education in the
countries of the region in 2004.

TABLE 11.13
ESTIMATED COST OF REPEATED GRADES ASSOCIATED WITH U NDERWEIGHT
(2004-2008)

Estimate per country
_ TOTAL

Costa El L ) . Dominican

Rica | Salvador Guatemald Honduras |Nicaragua |Panama Republic
NPV 0.62 0.31 7.64 1.85 0.78| 0.80 0.14| 12.14
(millions of US$)
NPV 150| 0.68| 1562 5.29 358| 1.27 0.71
(millions of US$ PPP)
EAC 0.07 0.04 0.89 0.22 0.090| 0.09 0.02 1.42
(millions of US$)
% of public spendingon| 4 55705 | 000804 0.128%  0.039%  0.050%°9%°| 0.005%|  0.08%
education %

Source: Authors’ compilation, based on official data andueation costs recorded in each country; Schooling,
household survey in each country; Public Sociah8pey, ECLAC database.

When Guatemala is compared to the other countridigiht of its population size and the
prevalence of undernutrition, it accounts for atinested 63% of the costs in the subregion,
followed by Honduras with 15%.

3. Productivity effects and costs

One direct consequence of the schooling gap cdwsaddernutrition in the first years of life can
be seen in workers’ productivity. Their reduced luncapital affects their individual well-being
as well as the economic capacity of society as@evh

In addition, taking into account the 24,138 yourepgle who will die as a result of
undernutrition in Central America and the Dominid@apublic between 2004 and 2008, it is
possible to estimate a potential loss of 2.191ohilhours of work in what would have been their
working life (between 2014 and 2068).

The impact of the underweight prevailing in 2004 tbe productive population of the
countries analysed is estimated at losses equivialdsS$ 1.582 billion due to the education gap
and US$ 111 million due to mortality, at presen®2@alues. Thus, the productivity losses in the
cohort would amount to US$ 1.693 billion.

Considering the entire period in which these valuesld be produced (2014-2068), the
equivalent annual cost is approximately US$ 138lionil Of that total, US$ 9 million
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corresponds to mortality costs and US$ 128 milliepresents losses due to lower levels of
education.

As shown in table 11.14, the loss of productiviy equivalent to 0.13% of the seven
countries’ GDP in 2004. There are significant diffeces among the countries, ranging from
0.01% in the Dominican Republic to 0.36% in Guatiema

Furthermore, these figures represent 1.3% of tptddlic social spending in 2004.
Whereas in Guatemala this cost amounts to nearlyirf@osta Rica, Panama and the Dominican
Republic it is around 0.1%.

TABLE 11.14
ESTIMATED PRODUCTIVITY COST OF UNDERWEIGHT (2004 - 2008)

Estimate per country
T TOTAL
Costa El . Dominican
Rica |salvador Guatemala|Honduras |Nicaragua |Panama Republic
NPV
36.3 119.5 12147 225.6 40.6 35.8 20.7 1693.2
(millions of US$)
NPV
o 79.3 262.7 2 483.§ 613.[1 1760 57.0 7
(millions of US$ PPP)
EAC
2.9 9.7 98.6 18.3 3.3 2.9 1.7 1375
(millions of US$)
0 . .
% of public social 0.09%| 1.13%  5.849 1.90%  0.80d 0.12%  0.15% 1.27%
spending
% of GDP 0.02%|  0.069 0.36% 0.25p0 0.07% 0.0R% 0.01% 0.13%

Source: Authors’ compilation, based on officialtaland education costs recorded in each countggnie and
schooling, from household surveys in each country.

4. Summary of effects and costs

By projecting the costs of underweight in the seseuantries analysed for the cohort of boys and
girls under 5 in 2004, it is estimated that theiesent value is US$ 2.171 billion. Guatemala
accounts for 71% of that total, and together wittméuras and El Salvador it makes up 90% of
the total.

In terms of purchasing power parity (PPP), the saspresent higher values in all
countries, but the increase in the equivalent vadugignificantly higher in Nicaragua and the
Dominican Republic, where the figure is triple therent cost.

The equivalent annual cost for the 65-year periedr avhich the different estimated
values are distributed is nearly US$ 183 milliom &verage, this cost represents 1.9% of public
social spending and 0.15% of GDP in the countne&li04. As a consequence of what was noted
earlier, Guatemala and Honduras report the hidgigstes in this regard, nearly 7.7% and 2.5%
of social spending and 0.5 and 0.3 points of GBBpectively.
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TABLE 11.15
PROJECTION OF UNDERWEIGHT COST
FOR CHILDREN UNDER FIVE (2004)

Estimate per country
Py TOTAL
Costa El . Dominican
Rica | Salvador Guatemala |Honduras [Nicaragua|Panama Republic
Total NPV
- 48 147 1607 291 78 65 35 2271
(millions of US$)
Total NPV
- 105 323 3 286 791 33D 104 13
(millions of US$ PPP)
EAC 3.9 11.8 129.4 234 6.3 2.8 182.9
(millions of US$) 5.2
0 . .
% of public sociall g 1500|1379  7.67%  2.43%  153% 0.23% 0.2
spending
% of GDP 0.02% 0.07% 0.479 0.32% 0.14% 0.04% 0.0

Source:Authors’ compilation, based on official data fronetcountries and ECLAC: Social Spending database.

The breakdown of costs reveals that the loss ofamucapital due to less education is the
principal source of costs derived from underweigltounting for 70% of them at the subregional
level. This figure is nearly three times higherrttihe next category, health costs. However, this
preponderance is not seen in Nicaragua or the DcanirRepublic, where costs due to higher
morbidity are greater. It is also attenuated indP@a where human capital losses represent half of
total costs.

The impact on mortality is less than 5% on averadfhpugh its weight is almost four
times higher in the Dominican Republic.

Finally, the cost for the school systems associatéd repeated grades is less than 1%,
although it is slightly more in Costa Rica and Raaa

When this distribution is compared with that reféet in the incidental retrospective
dimension, a significant difference can be seeahpabgh in both cases productivity accounts for
the greatest costs. In the incidental retrospedimgension, mortality and education levels hold
similar weights, whereas in the prospective analyisé latter weighs five times more than the
former. This is a reflection of the advances thatehbeen made in cutting the mortality rate and
boosting school completion, which means that tterrahtive cost of the latter is higher.
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FIGURE 11.11
DISTRIBUTION OF UNDERWEIGHT COSTS IN THE COUNTRIES (PROSPECTIVE
DIMENSION, 2004)
(In percentages
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Source:Authors’ compilation.

5. Analysis of scenarios: costs and savings

Relying on the databases and procedures used itmaestthe effects and costs with the
prospective dimension of analysis in the seven t@m#) a number of different scenarios can be
projected. Below are the results of the simulatiomsesponding to three undernutrition scenarios
and their effects on costs for 2015:

1. The latest figures available on the prevalence rafeoweight used in this study
remain the same in 2015.

2. The Target established in the Millennium Developtméboals for reducing
underweight in each country to half the 1990 figsrattained in 2015.

3. Underweight is eradicated in the country by 201BicW for purposes of this analysis
means achieving a prevalence of 2.5%, the “normadportion of cases according to
the measurement parameters published by the NhtiGerater of Health Statistics
(NCHS).

Table 11.16 shows the estimated costs for the tls@marios, considering not only the
prevalence of undernutrition but also the effecthaf variation in population size of the cohort
and mortality projection®,with all other variables remaining constant.

In scenario 1, just because of the variation inybatpon size in the countries, costs in
2015 will be about 10% higher than in 2004. Thizré@ase is attributable primarily to the greater

2 According to CELADE estimates.
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relative weight of Guatemala. Honduras and Nicasagjwow a slight increase in their costs. El
Salvador, in contrast, projects a downturn in c@stsa result of the progressive decline in its
population aged 0-4 years.

Should the countries reach MDG Target 2, the aos2015 will be 40% less than in
scenario 1, with Guatemala accounting for 67% af teduction.

Finally, the cost of underweight in 2015 will be%8less than in scenario 1 if a
prevalence of 2.5% is achieved. Nearly US$ 1.6%ohilof this decline would be seen in
Guatemala, which would incur less than 10% of & or the scenario in which the prevalence
does not change at all. Next in order would be Hoasl with 13%.

TABLE 11.16
ESTIMATED COST OF UNDERWEIGHT FOR THE BASE YEAR AND THREE SCENARIOS
(NPV in millions of US$; 2004 and 2015)

Country

Costa El . Dominican TOTAL

Rica |Salvador Guatemala | Honduras| Nicaragua | Panama Republic
Year 2004 48 147 1607 291 78 65 35 2271
No change in 48 143 1817 308 80 65 35| 2496
prevalence
MDG attained a
(50% of 1990) 15 84 1161 175 42 28 10t 1515
Eradication
(2.5%) 15 28 170 40 19 15 10 297

SourceAuthors’ compilation.

a

Given that the MDG target calculated for CostaaRand the Dominican Republic implies an undertiori
prevalence that is less than the value considerde teradication, the costs for that scenario heen estimated
as equivalent to those of the third scenario.

Based on the cost trends shown, it is possibletimate potential savings that would be
generated as soon as actions aimed at achievingrteds are initiated.

As indicated in figure .12, the potential savingssulting from a year-to-year
comparison between scenarios 2 and 3 and scenaiie Isteadily over time. In the case of
scenario 2, the savings generated in 2005, inrdolta each year, would be multiplied by more
than 7 by 2015, that is, going from US$ 35 milltorlJS$ 253 million.

If eradication is achieved, the growth rate is saimet smaller, not quite 5 times, but
savings would total US$ 481 million by the end lo¢ tperiod. Both scenarios would continue
yielding savings, but at at declining growth ratésiture benefits from the eradication of
undernutrition can be expected to stabilize.

As of 2004, the present value of the yearly saviogshe period under study in the seven
countries would be US$ 2.271 billidrif eradication were achieved. Of this total, 52%uld be
produced in Guatemala, and 50% would have accuetilat 2010.

2" The fact that the total amount of potential sgsiis equal to the costs in 2004 is just a coimmden the results for
Central America; there is no theoretical basigtfor
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In addition, achieving MDG1 Target 2 would yieldvsays of US$ 1.019 billion, with
Guatemala accounting for 68% and 46% being atteiye2D10.

FIGURE 11.12
ESTIMATED SAVINGS FOR EACH YEAR IN TWO UNDERWEIGHT SCENARIOS IN
CENTRAL AMERICA AND THE DOMINICAN REPUBLIC, 2005-20 15
(millions of US$ in current dollars for each year)
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Millions of US$

SourceAuthors’ compilation.

This implies that not only could costs be signifittp lower in 2015, but major savings
could be achieved throughout the process of attgitiie proposed targets. In turn, if appropriate
policies remain in place, the projected benefitdd@ontinue to accumulate beyond 2015.

The foregoing is a reflection of the economic béadhat could be derived from progress
towards eradicating undernutrition in the countriesy programme that is effective in reducing
the prevalence would have impacts on individualgligy of life and would also yield major
savings for society.
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TABLE I11.17
ESTIMATED SAVINGS ACCORDING TO SCENARIOS, 2004 TO 2015
(NPV in millions of US$)

Country
s TOTAL
Costa El ~ . Dominican
Rica Salvador Guatemale|Honduras [Nicaragua|Panamal Republic
MDG attained (50% a
of 1990) 49 133 525 118 25 99 71 1019
Eradication (2.5%) 49 203 1534 243 46 125 71| 2271

Source:Authors’ compilation.

& Given that the costs of both scenarios wouldnigesame for Costa Rica and the Dominican Repubtite(to table
16), the savings would also be the same.

D. Conclusions and final comments

This first part has presented in a comparative &brthe results of the application of the Model
for Analysing the Social and Economic Impact of I@hUndernutrition in Latin America
developed by ECLAC.

In view of the limited sources of information angkesialized studies on these matters in
the region, this model takes an undoubtedly corémes approach, insofar as scientific doubt
about the reliability and validity of some assdoias has led to their exclusion to guard against
erroneously overestimating the results. Thus, kamgple, the definitions of micronutrients and
other complementary impacts have not been inclidéte model of analysis.

Nevertheless, the estimates that were made, botheo€ost each country is incurring
today and of those it will have to pay in the fatuns a result of existing prevalences of
undernutrition, make it possible to confirm the biyesis that aside from the ethical imperative
and the commitment undertaken by the governmenéschallenge of eradicating this scourge
from the region will yield significant savings a@omic resources and social impacts.

Based on the results obtained, it should be ndiatl the beneficiaries of eradication
programmes would not just be the direct recipieftthe goods and services provided by them,
but all of society, the public sector and privatdustry. In fact, it is the production sector thsat
paying the highest costs. Thus, it is clear thgtitfhg against hunger and undernutrition is good
business for everyone.

The challenge the region faces next is to iderdfgcific interventions that will allow it
to maximize the impact and efficiency in each copand each region, while also strengthening
systems to oversee management and evaluate impacswill mean that it can minimize risks
and eradicate the scourge of hunger as soon aiblgoskhis is not a short process, but a long-
term endeavour that requires stable institutiors/eghment policies and financing, with the
involvement of all sectors. All of that require$ attors affected by this social problem, that is,
all of society, to commit themselves fully.
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Part Two
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lll. Results of the study in Costa Rica

A. Background

Costa Rica is one of the countries with the lovpestzalence of undernutrition in Latin America
and the Caribbean, with a weight deficit affectaggproximately 1 in every 25 boys and girls
under 5 years of age, and stunting that in 198stedtl 1/16 of that population.

This situation is occurring in a country with orfetlee lowest rates of undernourishment
in the region, since Costa Rica has attained 67%heftarget established in the Millennium
Development Goals between 1990/1992 and 2000/20@%0 has one of the lowest indices of
poverty and indigence (ECLAC, 2005).

TABLE I11.1
POPULATION AND UNDERWEIGHT IN COSTA RICA
Size of Population Prevalences
Age population affected
(2004) (2004f 1996 1982 1965 / 1967
Newborn (IUGR) 78 005 1480 1.99% No data No data
0 to 11 months 78 005 1648 2.1% 2.5% 11.5%
12 to 23 months 78 089 3904 5.0% 5.8% 21.5%
24 to 59 monttfs 236 542 10 408 4.4% 7.0% 17.8%
TOTAL 392 636 17 439

Source: Authors’ compilation, based on National vBys, Dept. of Statistics, Costa Rican Social Sgcurund
(CCSS) and WHO and CELADE estimates.

a
b

Cc

In a given year, the population of newborns isgame as that of babies aged 0 to 11 months.

Estimated based on the latest available prevaligoe.

Estimated using the De Onis equation, with offidiata from the CCSS Dept. of Statistics for lowttbiveight in
2004.

4 The prevalence of undernutrition for 1965/67 cepands to 24-47 months.

According to the most recent national estimatelalbbé (Health Ministry, 1996), about

4% of boys and girls aged 1 to 59 months suffamffmoderate” to “severe” undernutrition with
low weight for their age.
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In the case of newborns, 7 in 100 have low birtlighteand 2 in 100 have intrauterine
growth restriction. These percentages mean thaa@isa has one of the lowest incidences of all
the countries belonging to the Central Americaedration System (SICA).

Although rates may be a little higher, in view btlimited information availabl&,
underweight in Costa Rica declined steadily betw#866 and 1994. Thus, it is possible to
estimate an average reduction of just over 0.5gmage points for each year during that period.
The likely underestimation noted above makes atdiinterpretation difficult, but the change in
the trend observed in 1996 would appear to reptesenincrease of up to 80% in the rate
compared to 1994.

FIGURE 111.1
ESTIMATE OF UNDERNUTRITION TRENDS IN CHILDREN UNDER FIVE
COSTA RICA, 1966-1996
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Source: Authors’ compilation, based on DHS (1965/1967, 19806) and National
Monitoring System (1989, 1990, 1991, 1992, 199349

In response to the problems of undernutrition, betw2000 and 2004 Costa Rica devoted
18.3% of its GDP to public social spending, witreamrage of 5.4% going to both education and health
These two categories account for nearly 60% of pothlic spending. As a percentage of GDP each
year, since 1990 total public social spending haseased by 13% (33% for education and 8% for
health).

2 There are major differences in the informatiomilable on the epidemiological profile and underition. The

historical data on undernutrition for the 1989-19@iod have been compiled on the basis of infaondtom the
national epidemiological monitoring system, which available in WHO electronic publications. The mai
characteristic of these data is that they repagtexgate undernutrition rates for children undeeéry of age, so the
prevalence in the cohort aged 0-4 may be underastin Moreover, the most recent measure of undgmvei
available in the aforementioned publications cquesls to 1996, but there is no information on ttevglence for
children under 1 year old. This figure was estimhdig using a probability distribution. With respéatstunting, the
latest measure available dates back to 1982.
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FIGURE 111.2
PUBLIC SOCIAL SPENDING AS A PERCENTAGE OF GDP BY SECTOR
COSTA RICA, 2001-2004
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Source ECLAC, social spending database.

B. Effects and costs of underweight in 2004 (Analys is of the
incidental retrospective dimension)

This part describes the results of the estimatéealth, education and productivity consequences
of underweight in Costa Rica as of 2084ased on the incidental retrospective dimensitwat T
is, the health effects and costs for pre-schooklkamd girls (0 to 59 months old) who suffer from
undernutrition in that year; the education effeatsl costs derived from the undernutrition
suffered in the first 5 years of life by those wdre of school age (7 to 18 years) during the year
of analysis; and the economic costs derived fromldiss of productivity in persons of working
age (15 to 64 years) who were exposed to undetiouatin the first 5 years of life.

As indicated in the methodology developed for thstslies, this dimension makes it
possible to estimate and analyse the educatioithreead productivity effects and costs generated
by undernutrition in a specific year, in this c2684.

1. Undernutrition and health
1.1. Effects on health
Undernutrition at an early age predisposes peapla higher risk for morbidities as well as

mortality, which can be analysed through probabdifferentials.

To estimate these effects, we have consulted datadpidemiological follow-up studies
and official health statistics for the country, qdemented by information gathered through
interviews with national specialists.

29 The baseline information used in this study cofrera data available as of November 2005.
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1.1.1 Morbidity

The effects of undernutrition on morbidity rates cmg the various associated pathologies
amounted to close to 1,385 additional cases in 20@4hese, the most noteworthy are acute
diarrheal disease (ADD), with 1,101 cases; acupiratory infections (ARI) with 262; and iron
deficiency anemia with 22 cas®sThis situation arises from the differences in pienced' that
are shown in table 111.2.

TABLE IlI. 2
HEALTH EFFECTS OF UNDERWEIGHT, COSTA RICA, 2004

Differences in

Age Pathology prevalences

Anemia 0.1%

0to 11 months | ADD 3.1%
ARI 6.6%
Anemia 0.02%

12 to 23 months| ADD 6.5%
ARI 1.0%
Anemia 0.2%

24 to 59 months| ADD 7.6%
ARI 1.1%

Source: Authors' compilation, based on official Itieatatistics, relative
risks from specialized studies on Central America.

In addition to the above, there are the pathologipscific to critical nutritional
deficiencies in calories and proteins. In this rdg® cases of kwashiorkor were reported for
2004%

1.1.2 Mortality

There are several pathologies through which undetion affects mortality, most notably
diarrhea, pneumonia, malaria and measles. In dodeeduce the errors derived from the poor
quality of official records on causes of death, $itaation in each country is assessed by using
the estimates made by Fishman et al (2004), whatimel differential relative risks for all causes
of death in children under five, and the mortaliffes estimated by the Latin American and
Caribbean Demographic Centre (CELADE-Populationi€iiw).

Based on the foregoing, it is estimated that betwEa40 and 2004, just over 60,000
children under 5 died from causes associated witternutrition. Considering the survival rates
of the different cohorts throughout the entire péyia little over 80% would still be alive in 2004
if they had not suffered from underweight (seed&)l Moreover, it is estimated that of the total
number of deaths in the population under 5 yeaegefin 2004, 515 (11%) were associated with
underweight.

%0 The estimates of effects and costs presentedisnréport are averages, and are subject to tlyinatisources’

margins of error.

“Differences in prevalences (DP)" refers to thghar probability that those suffering from underitioin will
have a pathology (i) as a “consequence” of theidd@®n.

The direct effects of deficiencies in micronuttieare not considered, only those associated witlemweight.

31
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In addition, as demonstrated in table 1.3, betwd®40 and 1989 undernutrition was
responsible for the deaths of 46,000 children uBdeho would be between 15 and 64 years of age in
2004, and therefore would be part of the working{agpulation (WAPY® As indicated in section 3 of
this chapter, this has a major impact on produgtinithe country.

TABLE 111.3
MORTALITY OF CHILDREN UNDER FIVE ASSOCIATED WITH UN DERWEIGHT,
ADJUSTED FOR SURVIVAL RATE, COSTA RICA, 1940-2004

Period No. of_ deceased
children

1940s 8 487
1950s 14 073
1960s 15820
1970s 6189
1980s 1845
1990s 1026
2000-2004 515
TOTAL 47 954

Source: Authors’ compilation, based on CELADE
population and mortality statistics, relative riséstimated by
Fishman et al, and national surveys (1965/67, 192829, 1990,
1991, 1992, 1993, 1994 and 1996).

1.2. Health costs

The institutional costs (paid by the public healtine system) and private health costs, incurred as
a result of more care required for pathologies @aged with undernutritiofd in children under 5

are concentrated in the newborn age group: 8%eptpulation affected and 75% of the total
health cost for the cohort in 2004, a reflectionhaf higher unit costs in this age group.

Public and private health costs for Costa Ricaemtéanated at US$ 10 million, which
represents 0.05% of GDP and is equivalent to 1.fiptilaic spending on health.

When these costs are broken down, it can be se€®94B6 are paid by the public sector
and 6% by the private sector.

% For purposes of comparing the cost estimates,isnstidy the WAP is defined as the population betw&5 and

64 years of age.

In the case of public costs, indicators werenestizéd based on information reported by various @gserof the
Health Ministry. Private costs were estimated ugimg official minimum wage and urban public trangation
fares.
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TABLE I11.4
HEALTH COSTS OF UNDERWEIGHT, COSTA RICA, 2004
Age Number of cases| Millions of ¢ Millions of US$
Newborn (IUGR) 1480 3299.3 7.5
0 to 11 months 1811 348.0 0.8
12 to 23 months 4 200 727.1 1.7
24 to 59 months 11 343 23.5 0.1
TOTAL 18 834 4 398 10.0

Source:Authors’ compilation.

The more than 18,000 cases requiring health care diseases associated with
undernutrition, shown in table Ill.4, include 1700®oys and girls needing direct care just
because they are underweight.

2. Undernutrition and education

2.1. Effects on education

According to the 2004 household survey, the avelagel of education of the adult population
(20 to 64 years of age) is 7.6 years of schoolmeflecting a progressive increase in school
attendance. Thus, among those aged 55 to 64, gnegevis 2.4 years less than among those aged
20 to 24.

In primary and secondary school, the Costa Ricampulation suffering from
undernutrition averages 1.6 years less schooliag those who have normal nutrition. This is
probably due in part to the fact that of those whfiered from undernutrition in their pre-school
years, a larger share do not even complete thegfiasle of primary school.

The population suffering from undernutrition thatered school and managed to finish at
least one year has a greater number of studentsarhplete only their primary education (76%)
than the population with no undernutrition (43%MeTcorrelation gradually reverses in secondary
education, with 13% of those with undernutritiommgeting secondary school, compared to 38%
of those with normal nutrition. These differencee sery important indicators of the gaps in
opportunities for employment and income betweertwtegroups during their working life.

Furthermore, underweight in Costa Rica is respdémsior 4,215 additional repeated
grades in 2004, which boosts costs accordinglyth®$e repeated grades, 52% occur in primary
school®®

It is worth noting that children who have suffefeadm undernutrition are more likely to
repeat the early grades of primary school thanradt children. However, as shown in the

% The estimate of educational gaps caused by undiimutis based on an adaptation of the estimatadenin a
longitudinal study conducted in Chile between 188@d 1998 (lvanovic, 2005). According to these estas, in
socioeconomically similar populations, persons whoe suffered from undernutrition in their pre-szhgears
run a risk of repeating (a grade in school) eqeinato 1.65 times the risk run by those with normatrition. In
the absence of estimators for Central America, iandiew of the characteristics of the educationg@tems,
comparative estimates among the Central Americamtces were arrived at by using this relative risk
repeated grades and an attrition differential dutire years of schooling of approximately 1.4 fosta Rica.
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figure below, in both groups the rates are highdéhe secondary level, though there is always a
gap that primarily affects those who have suffdrech undernutrition.

FIGURE IlI. 3
EFFECTS OF UNDERWEIGHT ON GRADE REPETITION
COSTA RICA, 2004

30.0%

25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

Primary Secondary

W Without undernutrition [ With undernutrition

Source: Authors’ compilation, based on official edtion statistics (2004), Health Ministry (1996)dan
CELADE population estimates (2004).

2.2. Education costs

The additional cost of operating the school sysésna result of more grades being repeated by
students who suffered from undernutrition is ai@altfactor in education costs. The 4,000-plus
extra students accommodated in 2004, given therdiftial probability of repeating grades, cost
USS$ 2.6 million. This figure represents 0.25% afiabspending on education and 0.01% of GDP
for that year.

TABLE 111.5
COSTS RESULTING FROM GRADE REPETITION DIFFERENTIAL DUE TO UNDERWEIGHT
COSTA RICA, 2004

Level of education
Primary Secondary

Annual cost per student (20048) 241 821 284 812
Additional annual cost (2004¢) 546 178 515 585 629 486

1247 236 1337 325
Additional annual cost (2004 US$)

2 584 562

% Social spending on education 0.25%
% GDP 0.01%

Source:Authors’ compilation, based on official educatidatistics (2004) and Health Ministry (1996).
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3. Productivity
3.1.  Effects on productivity

As shown previously, undernutrition has a negaitiveact on a country’s production capacity as
a result of a higher prevalence of mortality amahgdren under five, caused by pathologies
associated with undernutrition, as well as a lolegel of education attained by the population
suffering from undernutrition.

Table IIl.6 depicts the magnitude of the produtyiviosses resulting from the
aforementioned 46,000 deaths of children under &syef age. Considering the country’s
employment rates by cohort, the resultant costgisvalent to 72 million work hours, around
1.8% of the hours worked by the economically actigpulation (EAP).

TABLE 111.6
PRODUCTIVITY EFFECTS OF MORTALITY DUE TO UNDERWEIGH T
IN COSTA RICA
Mortality due to
Age group undernutrition (No. of Lost work hours (2004)

cases, 1940-1989)
15 to 24 years 1845 1769 810
25 to 34 years 6 189 10 861 918
35 to 44 years 15 820 27 706 938
45 to 54 years 14 073 22 965 784
55 to 64 years 8 487 9132182
TOTAL 46 413 72 436 633
% hours lost as a function of EAP 1.8%

Source: Authors’ compilation, based on CELADE pafian and mortality statistics, relative
risks estimated by Fishman et al, and Health Mini€t996).

If labour potential is considered to be 2,400 hoafswork per year, these deaths
associated with undernutrition mean an estimatesl ¢ 111 million hours, equivalent to 2.6% of
EAP hours worked.

The lower productivity resulting from the educatigap corresponds to the differences in
the distribution of the populationby years of prignand secondary schooling among those who
have suffered from underweight and those who hate iThe figure below reflects the levels
attained by those who had access to school.
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FIGURE 111.4
EFFECTS OF UNDERWEIGHT ON EDUCATION-LEVEL DISTRIBUT ION
COSTA RICA, 2004 (POPULATION AGED 25 TO 64)
(In percentages)

With
Undernutrition e 50 " 13
Without
Undernutrition 1 30 19 38
Total 15 33 18 34
0 20 40 60 80 100
@ Did not finish primary O Finished primary @ Did not finish secondary [0 Finished secondary

Source: Authors’ compilation, based on Householdv&ys (2004), Health Ministry (1996) and
CELADE population estimate (2004).

3.2. Productivity costs

The higher productivity costs reflect the econornatue into which the aforementioned effects
translate. For 2004, it is estimated that loweelsewf education caused losses amounting to US$
160 million, which is equivalent to 15.3% of pubBpending on education and about 0.9% of
GDP.

In addition, the loss of productivity due to deatissumed to be caused by undernutrition
in the population that would have been of workigg @ 2004 is estimated at US$ 145 million,
or approximately 0.8% of GDP. Thus, if the courttad not suffered any undernutrition in recent
decades, productivity in 2004 would have been lhisher.

4. Summary of effects and costs

In summation, the underweight to which the popafatin the different cohorts was exposed
during early childhood generated a cost of apprakaty 133.385 million colones, or US$ 318
million, in 2004. These values amount to 1.7% offGahd about 9.5% of total social spending in
the country for that year.
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TABLE 111.7
SUMMARY OF RESULTS: EFFECTS AND COSTS OF UNDERNUTRITION
COSTA RICA, 2004 (INCIDENTAL AND RETROSPECTIVE DIME NSION)

Units Millions of ¢ Mi”ng; o
HEALTH
Additional cases of morbidit 18 834 4 398 10.0
Number of additional deathjs 47 954
EDUCATION
Additional repeated gradeps 4 315 1131.8 2.6
Differential number of dropouts 100 690
PRODUCTIVITY
Hours lost due to mortality 72 436 633 57 789.% 145.0
Fewer years of schooling 1.7 70 065.8 160.0
TOTAL 133 385 318
% of social spending 9.5%
% of GDP 1.7%

SourceAuthors’ compilation.

As shown in the figure below, the costs of lostdotivity due to mortality and years of
schooling amount to 96% of total costs, whereassehassociated with morbidity due to
undernutrition represent 3.2% and repeated gradsgtan 1%.

FIGURE 111.5
COST DISTRIBUTION OF UNDERWEIGHT BY FACTOR
COSTA RICA, 2004 (INCIDENTAL AND RETROSPECTIVE DIME NSION)

Morbidity Grade repetition
3.2% 0.8%
/q D Mortality (hours
Dropouts (years of work lost)

of schooling)
50.4%

45.6%

Source: Authors’ compilation.
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C. Effects and costs in the cohort aged 0-59 months in 2004
(analysis of the prospective dimension)

This dimension makes it possible to estimate ptemsh future losses (and potential savings) due to
medical treatments, repeated grades and lower gigithy stemming from the prevalence of
underweight in Costa Rica among children underifiv2004.

1. Health effects and costs

As demonstrated in the preceding chapter, undetiontrat an early age increases the risk of
dying and of suffering from certain diseases.

Based on projections made from census data, #tisiated that the cohort aged 0 to 59
months in 2004 will have 1,318 deaths before the @ig5 years. Of these, 139 (11%) will be
associated with the prevalence of undernutritiorth W01 cases in 2004.Therefore, whereas
undernutrition affects 4% of children, this figuises to 11% of the resulting mortality, because
of the greater risk of mortality incurred by thagko are underweight.

As table 111.8 shows, the highest incidence of deaiccurs within the first year of life,
during which the probability of dying is 6 timesegter than in the remaining years of the cohort.
However, 53 children could also die of causes aatatwith underweight between 1 and 4 years
of age.

TABLE 111.8
MORTALITY ASSOCIATED WITH UNDERWEIGHT IN CHILDREN U  NDER FIVE
COSTA RICA, 2004-2008

Age 2004 2005 2006 2007 2008 %
0 to 11 months 86 62%
12 to 59 months 15 15 11 8 4 38%
TOTAL 101 15 11 8 4 139
Source: Authors’ compilation, based on CELADE pafian and mortality statistics, relative risks

reported by Fishman et al, and Health Ministry @99

With respect to morbidity, it is estimated that tahort aged 0 to 59 months in 2004 in
Costa Rica will suffer from 2,000 additional casésliseases associated with underweight before
they turn 5 years old. The main diseases are ané&bid and ARI. Of these, 66% will be in the
group aged 24 to 59 months.

3% Al estimates for the cohort aged 0-4 years i62@ill gradually decrease through 2008 as a restitie members
moving up into higher age groups.
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TABLE 111.9
MORBIDITY ASSOCIATED WITH UNDERWEIGHT IN CHILDREN U NDER FIVE
COSTA RICA, 2004-2008

Estimated total cases of disease
Age
2004 2005 2006 2007 2008 %
0 to 11 months 163 8%
12 to 23 months 295 225 26%
24 to 59 months 935 273 114 23 f 66%
TOTAL 1394 499 114 23 4 2034

Source: Authors’ compilation, based on CELADE pafian and mortality statistics, differences inyatkences, and
Health Ministry (1996).

In addition to the cases of morbidity shown in éall.9, the direct treatment required by
underweight boys and girls is also taken into adersition. The 2004 total is 17,439 cases, and
the figure for 2005 to 2008 is 6,777 cases. Ofeh&s480 correspond to children who suffered
from low birth weight caused by intrauterine groweistriction (LBW-IUGR).

The additional health cost resulting from the iasexd cases of disease caused by
undernutrition amounts to US$ 10 million in 2004r&, with a present valtfeof US$ 11 million
for the 2004-2008 period.
TABLE 111.10

COSTS OF MORBIDITY ASSOCIATED WITH UNDERWEIGHT
COSTA RICA, 2004-2008 (MILLIONS OF 2004 US$)

Age 2004 2005 2006 2007 2008
Newborn 7534.2
1 to 11 months 793.4
12 to 23 months 1660.3 1136.6
24 to 59 months 53.8 14.0 5.8 1.2 0.2
TOTAL 10 041.7 1150.6 5.8 1.2 0.2
PNV 11113.1

Source:Authors’ compilation.

The values indicated in table 10 translate inte@uivalent annual cost (EAE)f US$ 3
million for that period, which represents about%.8f public spending on health and 0.02% of
GDP.

37 With an annual discount rate of 8%.
% Ibid.
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2. Education effects and costs

When the education process is projected for thoseuthe age of 5 in 2002 the differential
probability of scholastic achievement can be edechaalong with the additional costs generated
by the approximately 31,000 future students whonawe suffering from undernutrition in Costa
Rica.

Based on official data, it is possible to estinthtg between 2006 and 2021 there will be
2,000 additional grades repeated. Of these, 52%bwiln primary school and 48% in secondary
school.

As a result of the additional repeated grades, atéhrc costs expressed in present value
(at a discount rate of 8%) are estimated at 278amikcolones, equivalent to US$ 623,000 in
2004 dollars.

Estimating these values as an equivalent annuaf@othe 16-year period during which
the cohort in question would be of school age (20081) results in a figure of 32 million
colones, or US$ 73 million in 2004 dollars.

Moreover, the greater risk of school attrition byildren suffering from undernutrition
will mean that 7,499 students will terminate treducation early.

FIGURE 111.6
ESTIMATED DISTRIBUTION OF GRADE COMPLETION FOR THE COHORT AGED 0-59
MONTHS IN 2004, WITH AND WITHOUT UNDERWEIGHT

COSTARICA
50%
45%
40% [T
35% =
30% H
25% =
20% =
15% =
10% =
5% H
0% - =
1 2 3 4 5 6 7 8 9 10 11
Grades
B Without undernutrition B With undernutrition O Total \

Source: Authors’ compilation, based on Household/&ys (2004), Health Ministry (1996) and CELADE
population estimates.

%9 This projection is based on education coverageheoschool-age population and educational lemelsieved by
the cohort aged 20 to 24 as of the latest housetuwicty (2004).
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Finally, for the cohort as a whole, it is estimathdt 18 of every 100 children who have
suffered from undernutrition will complete 12 yeafsschool, in contrast to the 43 per 100 of
those with normal nutrition who will complete thé&itl education.

3. Productivity effects and costs

The schooling differential discussed in the presi@ection translates into less human capital
accumulated by persons suffering from undernutrjtemd has a direct negative impact on their
productivity.

Consideration must also be given to the 139 additideaths estimated to be caused by
undernutrition in the cohort aged 0 to 59 monthsnduthe 2004-2008 period. They represent a
potential productivity loss of 14 million work hauduring this cohort's working life (between
2014 and 2068).

Against this backdrop, economic losses in prodigti®ssociated with underweight in
the population under the age of 5 in Costa Ricaeatinated at 15.875 billion colones in 2004,
equivalent to US$ 36 millioff. Of this total, US$ 35 million can be attributedthe lower level
of education and US$ 1 million to differential medity.

Considering the entire period during which theskies will be produced (2014-2068),
the equivalent annual cost (EAC) is 1.289 billimlones, equivalent to US$ 3 million, of which
US$ 2.8 million represents losses due to lower afiloe levels. This equivalent annual cost
amounts to 0.02% of GDP.

4. Summary of effects and costs

When all sources of costs related to undernutritioaen grouped together for the cohort of boys
and girls under 5 who suffer from undernutrition2@04, they yield a present value of 21.015
billion colones, or US$ 48 million.

This means that the loss of human resources dimmer education levels and higher
health costs attributable to morbidity account flee lion’s share of estimated undernutrition
costs, 73% and 23%, respectively.

40 Considering an annual discount rate of 8%.
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TABLE 111.11
SUMMARY OF RESULTS: EFFECTS AND COSTS OF UNDERWEIGHT FOR THE COHORT
AGED 0 TO 59 MONTHS IN 2004 IN COSTA RICA

Costs
Units (Present valu_e.)
Millions of ¢ M"'Sg; of
Health
Additional cases of morbidit 24 486 4 866.6 111
Number of additional deaths 139
Education
Additional repeated grades 2116 273.0 0.6
Differential number of dropouts 7 499
Productivity
Hours lost due to mortality 9698 420 515.4 1.2
Fewer years of schooling 1.7 15 360.0 35.1
Total 21015 48
Source: Authors’ compilation.
FIGURE 111.7

ESTIMATED COST DISTRIBUTION OF UNDERNUTRITION IN CO STA RICA BY FACTOR
(PROSPECTIVE DIMENSION, 2004)
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Source: Authors’ compilation.
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D. Analysis of scenarios: costs and savings

Based on the estimated costs incurred by Costadi@aresult of the prevalence of underweight
in the population under five, it is possible to jpad different scenarios. Below are the results of
the simulations corresponding to two undernutrissanarios and their effects on costs for 2015:

The scenarios considered are the following:

1. The latest figures available on the prevalencenolenweight used in this study remain
the same in 2015 (see table 1).

2. Underweight is eradicated in the country by 201BicW for purposes of this analysis
means achieving a prevalence of 2.5%, the “normpedportion of cases according to
the measurement parameters published by the Natlmater of Health Statistics
(NCHS).To achieve this figure, a decline of just over OpEscentage points per year
will be required.

Figure 111.8 shows how a progressive reductionha prevalence of underweight also
leads to a progressive reduction in associated.cishe prevalence remains constant (scenario
1), since Costa Rica has a tendency to increassizbeof the cohort aged 0 to 4 years, the costs
will increase slightly. If eradication is achievétenario no. 2), the costs of underweight in 2015
will be US$ 14.8 milliori

FIGURE 111.8
TREND IN ESTIMATED UNDERWEIGHT COSTS IN TWO SCENARI OS (MILLIONS OF US$)
COSTA RICA, 2004-2015
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Source:Authors’ compilation.

Table 111.12 depicts a comparison of estimated £dst 2004 with those projected for
2015 for each scenario. It can be seen that theebigvariation in costs occurs in health and
productivity.

“1 value updated to 2015, with an annual discouet 0&8%.

78



ECLAC - Project Documents Collection The cost afigrer: Social and economic impact of child undeiitiatr...

TABLE I111.12
ESTIMATED TOTAL COST OF UNDERWEIGHT
FOR THE BASE YEAR AND TWO SCENARIOS (MILLIONS OF US $)
COSTA RICA, 2004-2015

Scenarios in 2015
2004 Er:i\rl]zlsggg Eradication (2.5%)
Health 111 111 2.2
Education 0.6 0.6 0.2
Productivity
Loss due to mortality 1.2 1.2 0.8
Fewer years of schooling 35.1 35.2 11.6
Total 48.0 48.1" 14.8

Source:Authors’ compilation.

(*) The slight increase in cost can be explaineddbgnographic projections showing an increase instbe of the
cohort aged 0 to 4 years, the direct effect of Whic a rise in the absolute number of children esuffy from
undernutrition even though the prevalence reméiesame.

Based on the cost trends shown, it is possibletimate potential savings that would be
generated as soon as actions aimed at achievirigrtiet are initiated.

The distances between the trend lines in figuresg@enario 2 compared to scenarie 1
illustrate the savings that would be generated fyear to year through 2015 as undernutrition is
gradually eradicated. These savings, expressed® present values, amount to US$ 48.7
million,* of which 50% would be produced by 2010.

This implies that not only could costs be signifita lower in 2015, but major savings
could be achieved throughout the process of attgitlie proposed target. In turn, if appropriate
policies remain in place, the projected benefitdd@ontinue to accumulate beyond 2015.

TABLE 111.13
ESTIMATED SAVINGS (PV, IN MILLIONS OF US$)
COSTA RICA, 2015

Eradication

(2.5%)

Health 38.7

Education 0.3
Productivity

Loss due to mortality 0.9

Fewer years of schooling 8.8

Total 48.7

Source:Authors’ compilation.

42 value updated to 2004, with an annual discouiet 0£8%.
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The foregoing is a reflection of the economic béaehat could be derived from progress
towards eradicating undernutrition. Any programrattis effective in this regard would have
impacts on individuals’ quality of life and woulésa yield major savings for society.
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V. Results of the study in Guatemala

A. Background

Guatemala has the highest prevalences of unddromtin the entire region of Latin America and
the Caribbean, with a weight deficit affecting nedrin 4 boys and girls under the age of 5 and
stunting affecting nearly half that population.

In addition, it is one of the three countries ie tiegion that have seen undernourishment
rise between 1990/1992 and 2000/2002, and it hasofrthe highest indices of poverty and
indigence (ECLAC, 2005).

According to the most recent national estimate lakke (WHO/DHS, 2002), about
22.7% of boys and girls aged 1 to 59 months suften “moderate” to “severe” undernutrition
on the basis of low weight for their age. Althou@hatemala has made significant progress from
previous measurements, its population is still gtdible.

In the case of newborns, just over 12 in 100 hawve birth weight and 7 in 100 have
intrauterine growth restriction. These percentagesn that Guatemala has one of the highest
incidences of all the countries belonging to that&d American Integration System (SICA).

Although there is insufficient representative imh@tion to perform an in-depth analysis
of the nutritional status of pregnant women, justia other Central American countries,
unofficial data suggest that this group as wellfessf from serious undernutrition problems,
indicating a cycle of undernutrition which beginghe womb.

With respect to the evolving risk of undernutritiorthe first years of life, various studies
conducted in the region reveal that there is adeog in Guatemala for the problem to become
significantly worse in the first 24 months of lifieeaching as much as 30% in 2002), followed by
improvement and stabilization during the rest ef pine-school stage.

It should be noted, in turn, that the most vulnkrapopulation is comprised of
indigenous children living in rural areas. Howewubis increased risk should not obscure the fact
that large numbers of people living in urban aidas suffer from undernutrition.
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TABLE IV.1
POPULATION AND UNDERWEIGHT IN GUATEMALA
Ponulation Population Prevalences
Age sizlz (2004) affected

(2004 2002 1995 1987 1965 / 67
Newborn (IUGR) 419 333 30 448 7.3% no data no data no data
0 to 11 months 419 334 52 349 12.5% 10.9p0 11.8% 23.0%
12 to 23 months 408 821 121 940 29.8% 35.2% 44.2% 53.4%
24 to 59 monthd’ 1176 055 269 327 22.9% 29.09 no data 38.0%

TOTAL 2004 210 474 065

Source: Authors’ compilation, based on National Bgraphic and Health Surveys, UNICEF, and WHO and AIBEE
estimates.

2In a given year, the population of newborns isshme as that of babies aged 0 to 11 months.
®Estimated based on the latest available prevaligoe.

“Estimated using the De Onis equation, with officiata from UNICEF for low birth weight (1998-2003).
9The prevalence of undernutrition for 1965/67 cquoesls to 24-47 months.

As the following figure indicates, Guatemala hasnsa steady decline in underweight in
the last 40 years. The rate experienced a sharmtdowbeginning in 1985, but has remained
relatively stable since 1998 (above 20%).

FIGURE IV.1

ESTIMATE OF UNDERWEIGHT TRENDS IN CHILDREN UNDER FI VE, GUATEMALA
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Source: Authors’ compilation, based on DHS (19658087, 1995, 1998/99, 2000 and 2002).

82



ECLAC - Project Documents Collection The cost afigrer: Social and economic impact of child undeiitiatr...

In response to the problems of undernutrition, leetw 2000 and 2004 Guatemala
devoted approximately 6.3% of its GDP to publicisbspending, with an average of 2.6% on
education and 1% on health. The latter two categosiccount for 57% of total public social
spending. As a percentage of GDP each year, sif®@ Iotal public social spending has
increased by 80% (55% on education and 10% ont)ealt

FIGURE IV.2
PUBLIC SOCIAL SPENDING AS A PERCENTAGE OF GDP BY SECTOR
GUATEMALA, 2001-2004

2001 2002 2003 2004

@ Total social spending @ Education O Health

SourceAuthors’ compilation, based on social spending data

Guatemala has made noteworthy advances in théutretialization of food policy during
this decade. In 2001, the Nutritional Food Secyf#N) law created the National Nutritional Food
Security Council (CONSAN) for the purpose of coaading national policy in this area. Later, in
2003, this responsibility came under the purvidwthe Vice Ministry of Food Security of the
Agriculture and Livestock Ministry (MAGA).

In 2005 the National Food and Nutrition Securitys®yn (SINASAN) law” was passed,
which defines SAN as a civil right. This law incorptes the notion of food sovereignty, the
principle of viewing genetically modified productwith caution, the coordination and
decentralization of measures, and SAN data systardsearly alert. To implement the law, the
National SAN Council (CONASAN) was created to oesrghe SINASAN system, and the
Secretariat of Food and Nutritional Security (SESAMas established for the purpose of
coordinating activities among the ministries, pregh the SAN Strategic Plan and Policy,
supervising the SAN National Information Systemsirey awareness in national, private and
civil society institutions, documenting and regidgtmonetary and in-kind donations related to
SAN, and promoting dialog among the various actwsthat the battle against hunger will
become a true matter of State.

43 Decree 32 of the Congress of the Republic of Guata.
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B. Effects and costs of underweight in 2004 (Analys is of the
incidental retrospective dimension)

This part describes the results of the estimatekeafith, education and productivity
consequences of underweight in Guatemala as of, ?0fsed on the incidental retrospective
dimension. That is, the health effects and costprfe-school boys and girls (0 to 59 months old)
who suffer from undernutrition in that year; theuedtion effects and costs derived from the
undernutrition suffered in the first 5 years o€lify those who are of school age (7 to 18 years)
during the year of analysis; and the economic cdetsved from the loss of productivity in
persons of working age (15 to 64 years) who wep®gsad to undernutrition in the first 5 years of
life.

As indicated in the methodology developed for thssmlies, this dimension makes it
possible to estimate and analyse the educatioithreead productivity effects and costs generated
by undernutrition in a specific year, in this c2684.

1. Health
1.1. Effects on health

Undernutrition at an early age predisposes peapla higher risk for morbidities as well as
mortality, which can be analysed through probabdifferentials.

To estimate these effects, we have consulted datadpidemiological follow-up studies
and official health statistics for the country, qdemented by information gathered through
interviews with national specialists. We have asmlysed the results of a longitudinal study
carried out by the Institute for Nutrition of CealtrtAmerica and Panama (INCAP) to evaluate
food supplements.

1.1.1 Morbidity

In Guatemala, the effects of undernutrition on nuitp rates among the various associated
pathologies amounted to close to 85,000 additioasés in 2004. Of these, the most noteworthy
are acute diarrheal disease (ADD), with 49,000 s;aaeute respiratory infections (ARI) with
21,000; and iron deficiency anemia with 15,000 s&%€his situation arises from the differences
in prevalence (DPj that are shown in table IV.2.

In addition, the pathologies specific to criticaltrtional deficiencies in calories and
proteins, such as marasmus and kwashiorkor, mustrigdered. In 2004 there were 1,091 cases
of these pathologies, ranking Guatemala amongdhatdes with the highest number of reported
cases in the regidhi.

a4
45

The baseline information used in this study cofrees data available as of September 2005.

The estimates of effects and costs presentelisnréport are averages, and are subject to tiggnatisources’
margins of error.

DP refers to the higher probability that thosdfesing from undernutrition will have a pathology) @s a
“consequence” of their undernutrition.

The direct effects of deficiencies in micronuttieare not considered, only those associated widenweight.

46
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TABLE IV.2
HEALTH EFFECTS OF UNDERWEIGHT
GUATEMALA, 2004

Age Pathology ng:;g{:necse;n

Anemia 5.0%

0 to 11 months ADD 16.4%
ARI 15.0%

Anemia 0.5%

12 to 23 months ADD 7.5%
ARI 1.5%

Anemia 4.4%

24 to 59 months ADD 11.6%
ARI 4.3%

Source: Authors' compilation, based on informatfoom the Health
Ministry, relative risks from specialized studies €entral America,
and 2002 DHS.

1.1.2 Mortality

There are several pathologies through which undetion affects mortality, most notably
diarrhea, pneumonia, malaria and measles. In doleeduce the errors derived from the poor
guality of official records on causes of death, $iteation in each country is assessed by using
the estimates made by Fishman et al (2004), whefimal differential relative risks for all causes
of death in children under five, and the mortalifes estimated by the Latin American and
Caribbean Demographic Centre (CELADE-Populationdiw).

Based on the foregoing, it is estimated that betv&#0 and 2004, just over 1 million
children under 5 died from causes associated wittetnutrition. Considering the survival rates
of the different cohorts throughout the entire péyia little over 77% would still be alive in 2004
if they had not suffered from underweight. Morequeis estimated that of the total number of
deaths in the population under 5 years of age 0% 28IEARLY 39,000 (40%), were associated
with underweight.

In addition, as demonstrated in table IV.3, betw&840 and 1989 undernutrition was
responsible for the deaths of 641,000 children uBdeho would be between 15 and 64 years of age
in 2004, and therefore would be part of the working population (WAPY, As indicated in section
3 of this chapter, this has a major impact on petdty in the country.

8 For purposes of comparing the cost estimatethisnstudy the WAP is defined as the populatiomien 15 and
64 years of age.
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TABLE IV.3
MORTALITY OF CHILDREN UNDER FIVE ASSOCIATED WITH
UNDERWEIGHT, ADJUSTED FOR SURVIVAL RATE
GUATEMALA, 1940-2004

Period No. of deceased children
1940s 86 197
1950s 115 231
1960s 148 370
1970s 154 096
1980s 137 509
1990s 91 103
2000-2004 38984
TOTAL 771 491

Source: Authors’ compilation, based on CELADE papioh and
mortality statistics, relative risks estimated bighfnan et al, and
DHS 1965/67, 1987, 1995, 1998/99, 2000 and 2002.

1.2. Health costs

The institutional costs (paid by the public healtine system) and private health costs, incurred as
a result of more care required for pathologies @aged with undernutritioll in children under 5
are concentrated in the group aged 24 to 59 moB8%: of the population affected and 53% of
the total health costs for the cohort in the yeaguestion. However, the highest unit costs are
found among newborns with low birth weight due nicrauterine growth restriction (LBMéR)
because the treatment protocols for this age gaogmore expensive.

Public and private health costs for Guatemala atenated at US$ 285 million, which
represents 1.04% of GDP for that year and is imi&< public spending on health for that year.

When these costs are broken down, it can be se¢9486 are paid by the public sector
and 6% by the private sector. The highest privatd corresponds to the time and transportation
required to seek health care, which is equivalentihe times the cost of medical inputs not
covered by the public health system.

The 560,000 cases requiring health care for diseassociated with undernutrition,
shown in table 1V.4, include 474,000 boys and gmsding direct care just because they are
underweight.

49 In the case of public costs, indicators werenestied based on information reported by various eigerof the

Health Ministry. Private costs were estimated ugimg official minimum wage and urban public trangation
fares.
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TABLE V.4
HEALTH COSTS OF UNDERWEIGHT
GUATEMALA, 2004

Age Number of cases Millions of Q Millions of US$
Newborn (IUGR) 30 448 281.9 355
0 to 11 months 71691 2757 34.7
12 to 23 months 133 72p 515(2 64.8
24 to 59 months 324 59p 11941 150.3
TOTAL 560 459 2 267.0 285.3

Source:Authors’ compilation.
2. Education
2.1.  Effects on education

The education coverage figures reported in offiGalatemalan statistics are high for primary
school (87%) and low for secondary school (30%).

According to the 2003 household survey, the avetagel of education of the adult
population (20 to 64 years of age) is 4.5 yearsabiboling, reflecting a progressive increase in
school attendance. Thus, among those aged 55 yed4, the average level of education is 3.6
years less than those aged 20 to 24 years. Howslaylastic achievement is low, and the large
coverage shortfall means that only 17% of the ddtéeve completed secondary school.

In primary and secondary school, the Guatemalanulptpn suffering from
undernutrition averages two years less schooliag those who have normal nutrition. This is
probably due in part to the fact that of those whffered from undernutrition in their pre-school
years, a larger share do not even complete theayfiasle of primary school.

The population that has suffered from child undiitimn has a lower proportion of students
who complete secondary school (2%) than the papualdhat has not had undernutrition (19%).
Considering only those who have had some schodl®¥ of those suffering from undernutrition
attain only a primary school education, comparealfigure of 44% for those who did not suffer from
undernutrition. The correlation gradually reversesecondary education, with 3% of those with
undernutrition completing 12 years of schoolingnpared to 29% of those with normal nutrition.
These differences are very important indicatorghefjob-opportunity and income gaps between the
two groups during their working life.

Furthermore, underweight in Guatemala is respoasibt 82,247 additional repeated
grades in 2004, which boosts costs accordinglyth@ftotal, 66% is in primary schod!.

0 The estimate of educational gaps caused by und#iomitis based on an adaptation of the estimatadenin a

longitudinal study conducted in Chile between 188@d 1998 (lvanovic, 2005). According to these estas, in
socioeconomically similar populations, persons whaee suffered from undernutrition in their pre-szhgears
run a risk of repeating (a grade in school) eqeirato 1.65 times the risk run by those with normatition. In
the absence of estimators for Central America, iandiew of the characteristics of the educationgtems,
comparative estimates among the Central Americamtces were arrived at by using this relative risk
repeated grades and an attrition differential dutire years of schooling of approximately 1.2.

87



ECLAC - Project Documents Collection The cost afigrer: Social and economic impact of child undeiitiatr...

It is worth noting that children who have suffefeaim undernutrition are more likely to
repeat the early grades of primary school thanrfadt children. However, as shown in the
figure below, in both groups the rates are higliéhe secondary level, though there is always a
gap that primarily affects those who have suffdreth undernutrition.

FIGURE IV.3
EFFECTS OF UNDERWEIGHT ON GRADE REPETITION
GUATEMALA, 2004

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

Primary Secondary

@ Without undernutrition @ With undernutrition

Source: Authors’ compilation, based on official Educationnidtry data (2003), DHS (2002) and CELADE
population estimates (2004).

2.2. Education costs

The additional cost of operating the school sysésna result of more grades being repeated by
students who suffered from undernutrition is ai@altfactor in education costs. The 82,000-plus
extra students accommodated in 2004, given therdiftial probability of repeating grades, cost
US$ 16.5 million. This figure represents 2.45% o€ial spending on education and 0.06% of
GDP for that year.
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TABLE IV.5

COSTS RESULTING FROM GRADE REPETITION DIFFERENTIAL
DUE TO UNDERWEIGHT

GUATEMALA, 2004

Level of education

Primary Secondary
Annual cost per student (2004 quetzales) 1669 1450
Additional annual cost (2004 quetzales) 90 652 024 40 500 465
. 11 407 793 5096 642
Additional annual cost (2004 US$)
16 504 435
% Social spending on education 2.45%
0.06%

% GDP

Source: Authors’ compilation, based on official Edtion Ministry data (2003) and DHS (2002).

3.1 Effects on productivity

As shown previously, undernutrition has a negaitiyeact on a country’s production capacity as
a result of a higher prevalence of mortality amahgdren under five, caused by pathologies
associated with undernutrition, as well as a lolegel of education attained by the population

suffering from undernutrition.

Table IV.6 depicts the magnitude of the produdfivibsses resulting from the
aforementioned 641,000 deaths of children underdrsy of age. Considering the country’s
employment rates by cohort, the resultant cosgisvalent to 983 million work hours, a little

3. Productivity

more than 10% of the hours worked by the econolyieative population (EAP).

TABLE IV.6

PRODUCTIVITY EFFECTS OF MORTALITY DUE TO UNDERWEIGH T

IN GUATEMALA

Mortality due to

Age group undernutrition (No. of cases, Lost work hours (2004)
1940-1989)

15 to 24 years 137 509 153 877 370
25 to 34 years 154 096 252 731 814
35 to 44 years 148 370 268 002 111
45 to 54 years 115 231 183 737 219
55 to 64 years 86 197 124 955 092

TOTAL 641 403 983 303 605
Hours lost as a function of EAP 10.5%

Source: Authors’ compilation, based on CELADE populationdamortality statistics, relative risks

estimated by Fishman et al, and DHS

2002..
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If labour potential is considered to be 2,400 hoafswork per year, these deaths
associated with undernutrition mean an estimatesl ¢ 1.539 million hours, equivalent to 16%
of EAP hours worked.

The lower productivity resulting from the educatigep corresponds to the differences in
the distribution of the population by years of psitppand secondary schooling among those who
have suffered from underweight and those who hante The figure below reflects the levels
attained by those who had access to school.

FIGURE IV.4
EFFECTS OF UNDERWEIGHTON EDUCATION-LEVEL DISTRIBUTI ON
GUATEMALA, 2004 (POPULATION AGED 25 TO 64)
(In percentages)

With
Undernutrition 63 | 25 | 9 |3
Without
Undernutrition 23 21 | 27 | 29
Total 43 | 23 | 18 | 16
0 20 40 60 80 100
@ Did not finish primary O Finished primary @ Did not finish secondary O Finished secondary

Source: ECLAC, based on Household Surveys (20D#S (2002) and CELADE population
estimate (2004).

3.2.  Productivity costs

The higher productivity costs reflect the econonddue into which the aforementioned effects
translate. For 2004, it is estimated that loweelewf education caused losses amounting to US$
1.668 million, which is equivalent to all socialesling for the year, 2.5 times the amount of
public spending on education and about 6% of GDP.

In addition, the loss of productivity due to deatissumed to be caused by undernutrition
in the population that would have been of workigg & 2004 is estimated at US$ 1.158 million,
or approximately 4% of GDP. Thus, if the countrg ot suffered any undernutrition in recent
decades, productivity in 2004 would have been 1@fbdr.

4. Summary of costs

In summation, the underweight to which the popatatin the different cohorts was exposed
during early childhood generated a cost of apprataty 24.853 million quetzales, or US$ 3.128
billion, in 2004. These values amount to 11.4% &RGand just under twice the total amount of
social spending in the country for that year.
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TABLE IV.7
SUMMARY OF RESULTS: EFFECTS AND COSTS OF UNDERNUTRITION
GUATEMALA, 2004 (INCIDENTAL RETROSPECTIVE DIMENSION )

Millions of
Units Millions of Q uss$
Health
Additional cases of morbidit 560 459 2 267 285
Number of additional deaths 771491
Education
Additional repeated gradeps 82 247 131 17
Differential number of dropouts 627 643
Productivity
Hours lost due to mortality 983 303 605 9199 1158
Fewer years of schooling 2,4 13 256 1668
TOTAL 24 853 3128.39
Social spending 185.4%
% OF GDP 11.4%

SourceAuthors’ compilation.

As shown in the figure below, the costs of lostdutivity due to mortality and years of
schooling amount to 90% of total costs, whereasdhassociated with morbidity due to
undernutrition represent 9.1%.

FIGURE IV.5
COST DISTRIBUTION OF UNDERWEIGHT BY FACTOR
GUATEMALA, 2004 (INCIDENTAL RETROSPECTIVE DIMENSION )

Morbidity
9,1%

Grade repetition
0,5%

DrODOUt? Mortality (hours
(years. 0 of work lost)

schooling) 37,0%
53,3% ’

Source: Authors’ compilation.
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C. Effects and costs in the cohort aged 0-59 months in 2004

(analysis of the prospective dimension)

This dimension makes it possible to estimate ptemah future losses (and potential savings) due to
medical treatments, repeated grades and lower giaithy stemming from the prevalence of
underweight in Guatemala among children underifin004.

1. Health effects and costs

As demonstrated in the preceding chapter, undetiontrat an early age increases the risk of
dying and of suffering from certain diseases.

Based on projections made from census data, #tisiated that the cohort aged 0 to 59
months in 2004 will have 30,396 deaths before theed 5 years. Of these, 12,000 (39%) will be
associated with the prevalence of undernutritioith) &,000 cases in 2004 Therefore, whereas
undernutrition affects 23% of children, this figuiges to 39% of the resulting mortality, because
of the greater risk of mortality incurred by thegko are underweight.

As table 1V.8 shows, the highest incidence of deattcurs within the first year of life,
during which the probability of dying is 4 timesegter than in the remaining years of the cohort.
However, more than 5,000 children could also dieanfses associated with underweight between
1 and 4 years of age.

TABLE IV.8
MORTALITY ASSOCIATED WITH UNDERWEIGHT IN CHILDREN U  NDER FIVE,
GUATEMALA, 2004-2008

Age 2004 2005 2006 2007 2008 %

0 to 11 months 6 490 6 490

12 to 59 months 1526 1552 1173 788 397 5 436
Total 8 016 1552 1173 788 397 11 926

Source: Authors’ compilation, based on CELADE pagion and mortality statistics, relative risks oefed by
Fishman et al, and DHS 2002.

With respect to morbidity, it is estimated that tahort aged 0 to 59 months in 2004 in
Guatemala will suffer from 125,000 additional casésdiseases associated with underweight
before they turn 5 years old. The main diseasearamia, ADD and ARI. Of these, 68% will be
in the group aged 24 to 59 months.

51 All estimates for the cohort aged 0-4 years i62@ill gradually decrease through 2008 as a restitie members
moving up into higher age groups.
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TABLE IV.9
MORBIDITY ASSOCIATED WITH UNDERWEIGHT IN CHILDREN U NDER FIVE
GUATEMALA, 2004-2008

Estimated total cases of disease
Age
2004 2005 2006 2007 2008 %
0 to 11 months 19 342 16%
12 to 23 months 11 78b 9217 17%
24 to 59 months 55 26f 18 692 8 4p7 1754 320 68%
TOTAL 86 394 27 909 8 407 1754 320 124 785

Source:Authors’ compilation, based on CELADE populatiordanortality statistics, differences in prevalenaes]

DHS 2002.

In addition to the cases of morbidity shown in éalt.9, the direct treatment required by

underweight boys and girls is also taken into abersition. The 2004 total is 474,000 cases, and
the figure for 2005 to 2008 is 200,000 cases. @&¢h 30,000 correspond to children who
suffered from low birth weight caused by intrautergrowth restriction (LBWjygr)-

The additional health cost resulting from the iased cases of disease caused by
undernutrition amounts to US$ 285 million in 200dre, with a present valtfeof US$ 385
million for the 2004-2008 period.

TABLE IV.10
COSTS OF MORBIDITY ASSOCIATED WITH UNDERWEIGHT
GUATEMALA, 2004-2008 (MILLIONS OF 2004 US$)

Age 2004 2005 2006 2007 2008
Newborn 355
1 to 11 months 34.7
12 to 23 months 64.8 44.0
24 to 59 months 150.8 421 189 3.9 0.7
TOTAL 285.3 86.0 18.9 3.9 0.7
PNV 384.8

Source:Authors’ compilation.

The values indicated in table V.10 translate iatoequivalent annual cost (EA&)f
US$ 95 million for that period, which represent®ath38.7% of public spending on health and
0.35% of GDP.

2. Education effects and costs

When the education process is projected for thosterthe age of 5 in 2004the differential
probability of scholastic achievement can be edehaalong with the additional costs generated

by the approximately 605,000 future students wh® mow suffering from undernutrition in
Guatemala.

52 With an annual discount rate of 8%.
53 bid.

% This projection is based on education coverageheoschool-age population and educational lemelsieved by
the cohort aged 20 to 24 as of the latest housetuwicty (2003).
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Based on official data, it is possible to estinthtg between 2006 and 2021 there will be
68,264 additional grades repeated. Of these, 6@Pbevin primary school and 34% in secondary
school, which is explained by the greater coverageimary education.

As a result of the additional repeated grades, atehrc costs expressed in present value
(at a discount rate of 8%) are estimated at 6lianijuetzales, equivalent to US$ 7.6 million.

Estimating these values as an equivalent annuaf@othe 16-year period during which
the cohort in question would be of school age (2B081) results in a figure of 7.1 million
quetzales, or US$ 890,000 in 2004 dollars. Thisesgts 0.13% of social spending on education
and 0.04% of GDP for that year.

Of these costs, 17.6% are assumed to be paid lhtlieen’s families and 82.4% by the
school system itself.

Moreover, the greater risk of school attrition byildren suffering from undernutrition
will mean that 118,230 students will terminate tleglucation early as a result of undernutrition.

As a result, it is estimated that the educatiofedghtial between those who have suffered
undernutrition and those who have not is 2.4 yeaszhooling, with the former group receiving
an average of 4 years of education.

FIGURE IV.6
ESTIMATED DISTRIBUTION OF GRADE COMPLETION FOR THE COHORT AGED 0-59
MONTHS IN 2004, WITH AND WITHOUT UNDERWEIGHT. GUATE MALA

25%

20%

15%

10%

5% |

0% |

Grades

B Without undernutrition B With undernutrition O Total

Source: Authors’ compilation, based on Household/&gs (2003), DHS (2002) and CELADE population
estimates.

Finally, for the cohort as a whole, it is estimatkdt 4 of every 100 children who have
suffered from undernutrition will complete 12 yeafsschool, in contrast to the 22 per 100 of
those with normal nutrition who will complete thé&itl education.
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3. Productivity effects and costs

The schooling differential discussed in the presi@ection translates into less human capital
accumulated by persons suffering from undernutrjtemd has a direct negative impact on their
productivity.

Consideration must also be given to the 11,926tiaddl deaths estimated to be caused by
undernutrition in the cohort aged 0 to 59 monthsnduthe 2004-2008 period. They represent a
potential productivity loss of 1 billion work houdsiring this cohort’s working life (between 2014an
2068).

Against this backdrop, economic losses in proditgti@ssociated with underweight in
the population under the age of 5 in Guatemalaesatienated at 9.652 billion quetzales in 2004,
equivalent to US$ 1.215 billion in 2004 dollars. Of this total, US$ 1.150 billion can be
attributed to the lower level of education and WB33nillion to differential mortality.

Considering the entire period in which these valuesld be produced (2014-2068), the
equivalent annual cost is 785 million quetzalesU&$ 99 million. Of this figure, a little over
US$ 93 million corresponds to losses due to lowdercation levels and US$ 5 million represents
mortality costs.

The equivalent annual cost of these productivitsteoepresents 0.36% of Guatemala’s
GDP.

4. Summary of effects and costs

When all sources of costs related to undernutriice grouped together for the cohort of boys
and girls under 5 who suffer from undernutrition2@04, they yield a present value of 12.721
billion quetzales, or US$ 1.601 billion.

TABLE IV.11
SUMMARY OF RESULTS: EFFECTS AND COSTS OF UNDERWEIGHT FOR THE COHORT
AGED 0 TO 59 MONTHS IN 2004 IN GUATEMALA

Costs
Units (Present vall_Jg)
Millions of @ | ™ilions of
Uss$
HEALTH
Additional cases of morbidit 674 383 3058 384.8
Number of additional deaths 11 926
EDUCATION
Additional repeated gradep 68 254 61 7.6
Differential number of dropouts 118 230
PRODUCTIVITY
Hours lost due to mortality 1005713 786 511 64.3
Fewer years of schooling 2.4 9141 11504
TOTAL 12771 1607

SourceAuthors’ compilation.

This means that the loss of human resources dimmer education levels and higher
health costs attributable to morbidity account floe lion’s share of estimated undernutrition
costs, 72% and 24%, respectively.

% Considering an annual discount rate of 8%.
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FIGURE IV.7
ESTIMATED COST DISTRIBUTION OF UNDERWEIGHT BY FACTO R, GUATEMALA
(PROSPECTIVE DIMENSION, 2004)
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Source:Authors’ compilation.

D. Analysis of scenarios: costs and savings

Based on the estimated costs incurred by Guatessadaresult of the prevalence of underweight
in the population under five in 2004, it is possilbb project different scenarios. Below are the
results of the simulations corresponding to thradeunutrition scenarios and their effects on
costs for 2015:

The scenarios considered are the following:

1. The latest figures available on the prevalencenafenweight used in this study remain
the same in 2015 (see table IV.1).

2. The Millennium Development Goal (MDG) target of vethg underweight to half the
figure prevalent in 1990 is achieved. This wouldamdringing it down gradually to a
rate of 14.5% among children under 5, meaning agrame decrease of about 0.6
percentage points per year.

3. Underweight is eradicated in the country by 201&jctv for purposes of this analysis
means achieving a prevalence of 2.5%, the “normadportion of cases according to the
measurement parameters published by the NationaleCef Health Statistics (NCHS).
To achieve this figure, a decline of just over pércentage points per year will be
required.
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FIGURE IV.8
TREND IN ESTIMATED UNDERWEIGHT COSTS IN THREE SCENA RIOS
(MILLIONS OF US$)
GUATEMALA, 2004-2015
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Source:Authors’ compilation.

Figure 1IV.8 shows how a progressive reduction ia pinevalence of underweight also
leads to a progressive reduction in associated.cighe prevalence remains constant (scenario
1), since Guatemala has a tendency to increassizbef the cohort aged 0 to 4 years, the costs
will increase by 13% in 2015. If the MDG target risached (scenario no. 2), the costs of
underweight in 2015 will fall to US$ 1,160,700,0080f the eradication scenario is achieved,
costs will fall further, to a present value of USED milliorr’ in 2015.

Table IV.12 depicts a comparison of estimated ctmt2004 with those projected for
2015 for each scenario. It can be seen that thieebtgvariation in costs occurs in health and
productivity.

%6 value updated to 2015, with an annual discouiet 0£8%.
57 Value updated to 2015, with an annual discouiet 0£8%.
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TABLE IV.12
ESTIMATED TOTAL COST OF UNDERWEIGHT
FOR THE BASE YEAR AND THREE SCENARIOS (MILLIONS OF US$)
GUATEMALA, 2004-2015

2004 Scenarios for 2015
(PV) Prevalence Reduced to Eradication
unchanged 14.5% (2.5%)
HEALTH 384.8 432.4 279.7 53.8
EDUCATION 7.6 8.6 5.9 0.8
PRODUCTIVITY
Loss due to mortality 64.3 74.4 36.4 7.7
Fewer years of schooling 1 150.4 1301.1 838.7 107.7
TOTAL 1607.1 1816.6 1160.7 170.0

Source:Authors’ compilation.

(*) The increase in cost can be explained by deapgc projections showing an increase in the sizbe cohort
aged 0 to 4 years, the direct effect of which i@ in the absolute number of children sufferirggrf undernutrition
even though the prevalence remains the same.

Based on the cost trends shown, it is possibletimate potential savings that would be
generated as soon as actions aimed at achievingrgets are initiated.

The distances between the trend lines in figur8 ¥Iscenario 2 compared to scenario 1
and scenario 3 compared to scenario 1 — illusthetesavings that would be generated from year
to year through 2015 as undernutrition is graduafgduced or eradicated. These savings,
expressed in 2004 present valti@mount to nearly US$ 525 million and US$ 1.534iduil for
scenarios 2 and 3, respectively. Of these tot&8% d4nd 50% would be derived in each case from
the impact generated in the first half of the pssc€005-2010).

TABLE IV.13
ESTIMATED SAVINGS ACCORDING TO SCENARIOS (MILLIONS OF US$)
GUATEMALA, 2015

Reduced to 14.5% | Eradication (2.5%)
Health 131.0 369.8
Education 1.7 6.2
Productivity
Loss due to mortality 107.1 195.8
Fewer years of schooling 285.1 961.9
TOTAL 524.9 1533.7

SourceAuthors’ compilation.

This implies that not only could costs be signifita lower in 2015, but major savings
could be achieved throughout the process of atigithe proposed target for each scenario. In
turn, if appropriate policies are kept in placee throjected benefits will continue to accrue
beyond 2015. Thus, any programme that is effeativtdis regard will affect individuals’ quality
of life and will also yield major savings for soie

%8 value updated to 2004, with an annual discouiet 0£8%.
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V. Results of the study in El Salvador

A. Background

El Salvador is one of the countries with a highvatence of undernutrition in the region of Latin
America and the Caribbean. One in every ten childireder the age of five suffers from a weight
deficit in El Salvador and stunted growth affeceauy a quarter of this population, with both
indicators showing figures that are 1.5 times #gganal average.

This situation exists in a country which has onehef lowest undernourishment rates in
Central America, and which, while having made pesgrtowards achieving the Millennium
Development Goals during the 2000/2002 period,dmdp been moving towards such goals at a
third of the rate necessary, with indigence affegtine in five people (ECLAC, 2005).

According to the most recent official reports aahie (WHO/DHS, 2002/03), 10.3% of
children aged 1 to 59 months suffer from undertiatri in the categories “moderate” and
“severe,” on the basis of low weight for age. Whi# Salvador has shown significant
improvement from previous measurements, part gfdfsulation remains vulnerable.

Regarding newborns, nearly 7 of every 100 infaatgeeHow birth weight and almost 3 of
every 100 suffer from intrauterine growth restoati This a rate places El Salvador below the
average range among member countries of the Cémratican Integration System (SICA).

Although there is insufficient representative imf@tion to perform an in-depth analysis
of the nutritional status of pregnant women, uroidfi data suggest that this group as well suffers
from serious undernutrition problems, indicatingyele of undernutrition which begins in the
womb.

With respect to the evolving risk of undernutritidaring the first years of life, the
problem in El Salvador—as noted in various studirethe region—has a tendency to become
worse in the first 24 months of life (reaching mgdr3% in 2002/03), followed by improvement
and stabilization during the rest of the pre-sclstagje.
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TABLE V.1
POPULATION AND UNDERWEIGHT IN EL SALVADOR
Size of Population Prevalences
Age Po(%'gﬂ;’” A(gggfyd 2002/2003| 1998 1988 |  1965/1967
Newborn (IUGR) 162 23% 4544 | 2.8% No data| No data No data
0to 11 months 162 235 8323 5.1% 6.1% 8.6% 18.0%
12 to 23 months 161125  20398| 12.7% 13.3% 23.1% 50.0%
24 to 59 month§ 480 627 51667 10.8% 12.9% 15.2% 30.4%
Total 803 987 84 932

Source: Authors’ compilation, based on Nationalmdégureic and Health Surveys, the Ministry of Hbahnd
estimates from WHO and CELADE.

o o T o

In a given year, the population of newborns esgsame as that of infants aged 0 to 11 months.
Estimated based on the most recent prevalengeefayailable.

Estimated using the De Onis equation, with ddficiata from the Ministry of Health for low birtheight in 2004.
The prevalence of undernutrition for 1965/67 cepands to 24 — 47 months.

As shown in the following figure, the rate of ungerght in El Salvador has been
steadily declining over a 40-year period, though thte of reduction slows considerably from

1993 onward. While the 1966 — 1993 period showsaweerage, an annual reduction of 0.7

percentage points, the rate stabilizes from thatt forward, despite the decline of approximately

0.3 percentage points per year during the 199803 p@riod. The trend for the latter period may

be insufficient to achieve the goal of halving thelernutrition figures for 1990 by 2015.

ESTIMATED UNDERNUTRITION RATES FOR CHILDREN UNDER F

FIGURE V.1

EL SALVADOR, 1966 — 2003
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SourceAuthors’ compilation, based on Demofigureic and Ire8urveys (1965/67,

1988, 1993, 1998 and 2002/03)
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In response to undernutrition problems, El Salvattaticated 5.7% of its GDP to public
social spending between the years 2000 and Z@&¢marking an average of 3.1% for education
and 1.4% for health, which, combined, make up 8% @ total. As a function of GDP for each
year, total public social spending increased by 38%4993 (65% for education and 21% for
health).

FIGURE V.2
PUBLIC SOCIAL SPENDING AS A PERCENTAGE OF GDP BY SECTOR
EL SALVADOR, 2001 — 2004
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Source: Authors’ compilation, social spending dateb

Additionally, as of 2003, El Salvador has a Food &lutrition Security (SAN) Policy.

The Social Committee of Ministers is responsible fimplementing the policy through the
Technical Committee for Food and Nutrition Secu(@OTSAN), which receives support from
the Ministries of Public Health and Social Welf§4SPAS), Agriculture and Livestock (MAG)
and Education (MINED); the National Secretariattted Family (SNF), the Solidarity Network
programme and the Technical Secretariat of theid@esy, which is responsible for coordinating
the committee. Complementing COTSAN are a serieproframmes implemented in various
sectors, which receive a great deal of support firternational cooperation and United Nations
agencies.

% According to the methodology for classifying pistsocial spending (PSS) used by ECLAC in ordecdmpare

countries in the region, this figure correspond€émtral Government spending by branch and admiiat area
published by the Macroeconomic and Fiscal Adviddmjt of the Ministry of the Treasury, based on General
Directorate of the Treasury of the same MinistrpeTestimates do not include information from autooos
budget entities, such as Family Welfare, the Salka Social Security Institute, Military Health BOSALUD,

which, according to information provided by the fieical Secretariat of the Presidency of the RepudiEl

Salvador, would raise PSS to 6.4% of GDP.
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B. Effects and costs of underweight in 2004 (Analys is of the
incidental retrospective dimension)

This section describes the estimated consequericesderweight in El Salvador in the year
2004° in terms of health, education and productivitysdz on the incidental retrospective
dimension. That is, the health effects and costgfe-school children (0 to 59 months of age)
suffering from undernutrition that year; the edima#l effects and costs resulting from
undernutrition suffered during the first five yeafdife by those who were of school age (7 to 18
years) during the year of study; and the economogtscresulting from the loss of productivity
among those of working age (15 to 64 years) whiesed from undernutrition prior to age 5.

As indicated in the methodology prepared for thsselies, the above parameters are
used to estimate and analyse the effects and foostslucation, health and productivity resulting
from undernutrition in a given year, in this ca§®2.

1. Health
1.1. Effects on health

Those who suffer from undernutrition at an earlg age more vulnerable to disease and death, a
fact which can be determined by analysing probghitites.

To estimate these effects, the authors have ceasdita from epidemiological studies
and the country’s official health statistics, asllves information obtained through interviews
with Salvadoran specialists.

1.1.1 Morbidity

The effects of undernutrition on morbidity ratesEinSalvador for the various associated diseases
are estimated at 13,000 additional cases in 200i. figure can be broken down into Acute
Diarrheal Disease (ADD) with 6,700 cases, AcutepRatory Infections (ARI) with 3,800 cases
and iron-deficiency anemia with nearly 2,560ases, a situation resulting from the differerines
prevalenc& shown in table V.2.

Also relevant are diseases peculiar to criticabiialand protein deficiencies, such as
wasting and kwashiorkor, of which there were sorfec@se¥ in 2004, according to official
records.

60
61

The base information used in this study corredpdo data available as of November 2005.

The estimated effects and costs presented irrépirt correspond to averages and are subjebietontrgins of
error inherent in the original sources.

Differences in prevalence (DP) refer to the iasmd probability for those suffering from underitiatn of
contracting a disease (i) as a “consequence” af toadition.

The direct effects of micronutrient deficiencies aot considered, only the effects associated witherweight.
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63

102



ECLAC - Project Documents Collection

The cost afigrer: Social and economic impact of child undeiitiatr...

TABLE V.2

HEALTH EFFECTS OF UNDERWEIGHT

EL SALVADOR, 2004

Age Disease Differences in
Prevalence
Anemia 4.9%
0to 11 months | ADD 13.8%
ARI 15.5%
Anemia 0.5%
12 to 23 months| ADD 5.9%
ARI 1.5%
Anemia 3.7%
24 to 59 months| ADD 8.4%
ARI 4.3%

Source: Authors’ compilation, based on officiabhle statistics, relative
risks from specialized studies of Central Amerigad eDHS
2002/03%

1.1.2 Mortality

Undernutrition affects mortality through a numbérdesseases, the most common of which are
diarrhea, pneumonia, malaria and measles. In eodémit errors resulting from the poor quality

of official records for causes of death, the sitratn each country was assessed using estimates
made by Fishman et al (2004), which define difféegmelative risks for each cause of death for
children under 5 years of age, as well as mortaitgs estimated by the Latin American and
Caribbean Demofigureic Centre (CELADE).

Based on the above, it is estimated that some @Q7%Bildren under the age of 5 died
from causes related to undernutrition between #a3/1940 and 2004. Considering the survival
rates of the various cohorts throughout the pemstightly over 75% would still have been alive
in 2004 had they not suffered from underweights lalso estimated that of the total deaths that
occurred in 2004 among the population of childrerdar 5, 6,730 (23%) were related to
underweight.

Moreover, as shown in table V.3, between 1940 &8P lunderweight is believed to
have been responsible for the deaths of 289,008rehiunder 5 who would have been between
the ages of 15 and 64 in 2004 and, therefore, gfattte working-age population (WAP)As
mentioned in section 3 of the current chapter, tlas a substantial effect on the country’s
productivity.

54 For the purpose of making comparisons betweentdes, the term “Demographic and Health Surveyd S is
used generically. In the case of El Salvador, ritfiers to the National Family Health Survey (FESAL)

% For the purpose of comparing estimated costs, WsAdRefined in this study as the population betw&grand 64
years of age.
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TABLE V.3
MORTALITY OF CHILDREN UNDER FIVE ASSOCIATED WITH
UNDERWEIGHT, ADJUSTED TO SURVIVAL RATE
EL SALVADOR, 1940 — 2004

Period No. of child deaths
1940s 39111
1950s 57 781
1960s 78 027
1970s 72 629
1980s 42 015
1990s 17 017
2000-2004 6 730
Total 313 309

Source: Authors’ compilation, based on CELADE peapoh and
mortality statistics, relative risks estimated bighfman et al and DHS
1965/67, 1988, 1993, 1998 and 2002/03.

1.2.  Costs to the health system

Institutional (publicly funded) and private heattbsts incurred to treat diseases associated with
undernutritiof® that affect children under 5 years of age are eomated among newborns,
which account for 5% of the affected population 8% of total health costs for the cohort for
the year.

Public and private health costs related to undeitimst in EI Salvador are estimated at
US$ 24 million a year, which represents 0.15% ofRGIhd 10.4% of public spending on health.
A breakdown of these costs reveals that 95% caorebo the public sector.

The nearly 98,000 cases requiring health care dueilltesses associated with
undernutrition (see table V.4) include 85,000 afifdwho need medical attention for no other
reason than that they are underweight.

%  Costs to the public system were estimated basedformation reported by various authorities frime Ministry
of Health. Private costs were estimated using ffieia minimum wage and the fare for urban pultlansport.
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TABLE V.4
HEALTH COSTS OF UNDERWEIGHT
EL SALVADOR, 2004

Age Number of cases|  Millions of US$
Newborn (IUGR) 4 544 16.9
0 to 11 months 11178 11
12 to 23 months 22 010 1.6
24 to 59 months 60 148 4.8
Total 97 880 24.4

Source:Authors’ compilation.

2. Education
2.1. Effects on education

According to the 2004 household survey, the aveealyeation level among the adult population
(ages 20 to 64) is 6.6 years of schooling, whictlects a progressive increase in school
attendance. While the average education level efgagup 55-64 is 4.3 years below that of age
group 20-24, scholastic achievement remains low lagchuse of the coverage deficit, which
remains high, only 37% of the latter group have gleted secondary education.

For primary and secondary education, the averageation level of Salvadorans who
suffer from undernutrition is 2.2 years lower ththat of Salvadorans who do not. This may be
due in part to the fact that those who sufferednfrandernutrition at the pre-school stage are
more likely never to have reached even the firshg@ry grade.

The percentage of those having suffered from undetion during childhood who
complete secondary education (13%) is smaller fllmnthose who have not suffered from
undernutrition (34%). Considering only those wibme level of schooling, 66% of the
population suffering from undernutrition attendealyoprimary school, whereas the figure for
those not suffering from undernutrition is 35%. iSTborrelation gradually reverses in secondary
education, with fewer than 16% of those who sufifem undernutrition completing 12 years of
school, while 41% of those who do not suffer fromdernutrition reach this level. These
differences are important indicators of the job-appnity and income gaps that exist among
Salvadorans of working age.

Underweight in El Salvador is likely to have causeehrly 4,000 additional grade
repetitions, which translate into correspondingrenmental costs. Eighty-five percent of these
repetitions occur in primary schadl.

It is worth noting that children who have sufferedm undernutrition account for a
larger percentage of repetitions in the early pringgades than do “normal” children. However,

¥ The educational gaps resulting from undernutriti@me calculated by adapting estimates from a ladgitl study conducted in

Chile between 1987 and 1998 (lvanovic 2005). Actaydo these estimates, among socioeconomicalliasimpopulations, the
risk of grade repetition for sudents having suffefl®m undernutrition at the pre-school stage &5 Ximes the risk for students
who have not. In the absence of estimators for i@eAmerica and considering the characteristicthef education systems,
comparable estimates between the Central Americantdes were obtained using the aforementioneativel risk for grade
repetition and an attrition differential of rougHly2.
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as shown in the following figure, the rates fortbgiroups are higher at the secondary level,
though there is always a gap affecting mainly these have suffered from undernutrition.

FIGURE V.3
EFFECTS OF UNDERWEIGHT ON GRADE REPETITION
EL SALVADOR, 2004
(Expressed in percentages)
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Source: Authors’ compilation, based on official educatiotatistics (2003), DHS (2002/03) and
CELADE population estimates (2004).

2.2. Education Costs

Additional operating costs for the education systesulting from the increased grade repetition
rate among those who have suffered from underimrtriiccount for a substantial portion of
education costs. The nearly 4,000 additional stisdestimated to have been present in 2004 due
to the differential probability of repetition trdate into US$ 991,000, which represents 0.21% of
public spending on education and 0.006% of GDP.

TABLE V.5
COSTS RESULTING FROM THE GRADE-REPETITION DIFFERENT IAL FOR
UNDERWEIGHT
EL SALVADOR, 2004

Education Level
Primary Secondary
Annual cost per student (2004 US$) 240 322
. 801 120 190013
Additional cost per year (2004 US$)
991 133
% Social spending on education 0.21%
% GDP 0.006%

Source:Authors’ compilation, based on official educatidatsstics (2003) and DHS (2002/03).
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3. Productivity

3.1.  Effects on productivity

As mentioned before, undernutrition has a negatiygact on a country's production capacity as a
result of increased mortality among children unidher age of 5 due to diseases associated with
undernutrition, as well as lower levels of educatittained by those suffering from the affliction.

Table V.6 shows the magnitude of the lost proditgtivresulting from the
aforementioned 289,000 deaths of children under abe of 5. Considering the country's
employment rates by cohort, the consequent cosuatsdo 404 million work hours, roughly
7.7% of the hours worked by the economically actiepulation (EAP).

TABLE V.6
PRODUCTIVITY EFFECTS OF MORTALITY DUE TO UNDERWEIGH T IN EL SALVADOR

Mortality due to
Age Group undernutrition (No. of Lost work hours (2004)
cases, 1940 — 1989)

15-24 42 015 33903 151
25-34 72 629 110 648 069
35-44 78 027 128 036 985
45-54 57 781 86 480 043
55-64 39111 45 396 632

Total 289 562 404 464 880

% lost hours relative to EAP 7.7%

Source:Authors’ compilation, based on CELADE populatiordanortality statistics, relative risks
estimated by Fishman et al and DHS on undernutrRia02/04.

Assuming a work potential of 2,400 hours a yeaeséh deaths associated with
undernutrition translate into an estimated los$®f million work hours, equivalent to 11% of
those worked by the EAP.

Reduced productivity due to the educational gapesponds to the differences in
distribution of the population according to yeafspamary and secondary education between
those who have suffered from undernutrition andé¢hwho have not. This phenomenon can be
observed in the following figure, which depicts tpade levels reached by those who were able
to attend school.
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FIGURE V.4
EFFECTS OF UNDERWEIGHT ON EDUCATION-LEVEL DISTRIBUT ION
EL SALVADOR, 2004 (POPULATION AGED 25 TO 64)

With
Undernutrition 49 17 18 16
Without - 22 13 25 11
Undernutrition
Total 32 14 22 31
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@ Did not finish primary g Finished primary [ Did not finish secondary 7 Finished secondary

Source: Authors’ compilation, based on thedehold survey (2004), DHS (2002/03) and the CEEAMpulation
estimate (2004).

3.2.  Productivity costs

The increased productivity costs reflect the ecanamlue of the aforementioned effects. For the
year 2004, decreased education levels are estinatbeve produced losses totaling US$ 552
million, which represents nearly 65% of social gpirg, 1.2 times the public spending on
education and roughly 3.5% of GDP.

Moreover, lost productivity as a result of deatmenf undernutrition among the
population that would have been of working age 002 is estimated at US$ 598 million,
approximately 3.8% of GDPThus, were it not for the undernutrition levelsfetgd in the
country over the last few decades, productivitg®@4 would have been nearly 7.3% higher.

4. Summary of costs

In summation, it is estimated that in 2004 the wweéht suffered by the various cohorts had a
cost of US$ 1.175 billion. This sum is equivalen?t4% of GDP and approximately 137% of the
country's total social spending.
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TABLE V.7
SUMMARY OF RESULTS: EFFECTS AND COSTS OF UNDERNUTRITION
EL SALVADOR 2004 (INCIDENTAL RETROSPECTIVE DIMENSIO N)

Millions of
Units uss$
HEALTH
Additional cases of morbidit 97 880 24.4
Number of additional deaths 313 309
EDUCATION
Additional repeated gradep 3931 1.0
Differential number of dropouts 202 531
PRODUCTIVITY
Hours lost due to mortality 404 464 880 597.7
Fewer years of schooling 2.2 552.3
Total 1.175
Social Spending 137%
GDP % 7.4%

SourceAuthors’ compilation.

As shown in the following figure, the costs cormasging to lost productivity as a result
of mortality and fewer years of schooling accoumt $8% of the total, while costs associated
with morbidity from undernutrition account for 2%.

FIGURE V.5
DISTRIBUTION OF THE COST OF UNDERWEIGHT BY FACTOR
EL SALVADOR 2004 (INCIDENTAL RETROSPECTIVE DIMENSIO N)
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Source: Authors’ compilation.
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C. Effects and costs for the cohort aged 0-59 month s in 2004
(Analysis of the prospective dimension)

This model serves to estimate present and futgeedo(and potential savings) associated with health
care, grade repetition and decreased productivigytd the current prevalence of underweight in El
Salvador for the year 2004 among children undeagjgeof five.

1. Health effects and costs

As noted in the previous chapter, undernutritioffesad at an early age increases the risk of
dying and contracting certain diseases.

According to projections based on census datas iestimated that of the children
belonging to the cohort aged 0-59 months in 20ghtyy over 9,000 will die before reaching 5
years of age. Of these deaths, some 2,000 (23%deviklated to undernutrition, with 1,317 such
cases in 2002 Thus, while undernutrition affects nearly 11% bildren under 5, the proportion
of deaths resulting from this affliction climbs28%, reflecting the increased risk of mortality for
those who suffer from underweight.

TABLE V.8
MORTALITY ASSOCIATED WITH UNDERWEIGHT AMONG CHILDRE N UNDER FIVE
EL SALVADOR, 2004-2008

Total Estimated Deaths
Age Group
2004 2005 2006 2007 2008 %
0 to 11 months 999 47%
12 to 59 months 318 318 238 159 79 53%
Total 1317 318 238 159 79 2111

Source: Authors’ compilation, based on CELADE payioh and mortality statistics, relative risks repd by
Fishman et al and DHS 2002/03.

The majority of the deaths are expected to occiwréereaching age 1, during which
period the probability of death is 4 times thatlhod rest of the cohort. Nevertheless, over 1,000
children may die from causes associated with uneligiw between 1 and 4 years of age.

Regarding morbidity, it is estimated that among d¢bbort aged 0-59 months in 2004 in
El Salvador, nearly 19,000 additional cases oé#kassociated with underweight will arise prior
to age 5, primarily due to anemia, ADD and ARI.ttdse cases, 69% will occur between 24 and
59 months of life.

% All the estimates for the cohort aged 0-4 year2d64 decline progressively until 2008 as a resluitsomembers
passing into older age groups.
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TABLE V.9
MORBIDITY ASSOCIATED WITH UNDERWEIGHT AMONG CHILDRE N UNDER FIVE
EL SALVADOR, 2004 — 2008

Total Estimated Cases of Disease
Aoe 2004 2005 2006 2007 2008 %
0 to 11 months 2855 15%
12 to 23 months 1611 1330 16%
24 to 59 months 8481 2834 1217 249 46 69%
Total 12 947 4164 1217 249 46 18 623

Source:Authors’ compilation, based on CELADE populatiordanortality statistics, differences in prevalenod a
DHS 2002/03.

In addition to the cases of morbidity indicatedtale V.9, it is important to consider
treatment specifically for underweight required dhildren suffering from the condition, which
amounts to 85,000 cases in 2004 and approximat&B08 more between 2005 and 2008. Of
these, 4,544 correspond to low birth weight duati@uterine growth retardation (LBW¢g).

The additional health cost resulting from the dddal cases of disease estimated to have
been caused by undernutrition totals US$ 24.4 onilin 2004 alone, with a present vafuef
US$ 27.1 million if the entire 2004-2008 perioctansidered.

TABLE V.10
COSTS OF MORBIDITY ASSOCIATED WITH UNDERWEIGHT
EL SALVADOR, 2004-2008 (MILLIONS OF US$ 2004)

Age 2004 2005 2006 2007 2008
Newborn 16.9
1 to 11 months 11
12 to 23 months 1.6 11
24 to 59 months 4.8 1B 05 0.1 0.02
Total 24.4 24 0.5 0.1 0.02
PNV 27.1

Source:Authors’ compilation.

The values indicated in table V.10 translate intoeguivalent annual cost (EAC)of
US$ 6.8 million for the period indicated, represemtapproximately 2.9% of public spending on
health and 0.04% of GDP.

% Wwith a discount rate of 8% per year.
0 Ibid.
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2. Education effects and costs

A projection for the education of the children unde years of age in 2004is made by
estimating the differential probability of scholasachievement as well as the additional costs
that will be generated by the approximately 87,00@re students that currently suffer from
undernutrition in El Salvador.

According to official data, it is reasonable toimsgite that between the years 2006 and
2021 some 2,330 additional cases of grade repetitith occur. Of these cases, 85% will occur in
the primary grades and 15% in the secondary grades.

As a result of the additional repetitions, edugatiosts, expressed in present value (at a
discount rate of 8%), would total US$ 308,000.

This amount, over the 15-year period during whiwh ¢ohort being studied would be of
school age (2006-2021), translates into an equivaenual cost of US$ 36,000 in 2004 dollars,
representing 0.01% of public spending on education.

Of these costs, 33% would be borne by the childrémilies and 63% by the education
system itself.

FIGURE V.6
ESTIMATED DISTRIBUTION OF GRADE COMPLETION FOR THE COHORT AGED 0-59
MONTHS IN 2004, WITH AND WITHOUT UNDERWEIGHT
EL SALVADOR
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Source: Authors’ compilation, based on the household sur¢2§03), DHS (2002/03) and CELADE
population estimates.

Moreover, the higher drop-out risk for those suffgrfrom undernutrition will cause
some 13,116 students to leave school prematuredyresult of this condition.

" The projection is based on education coveragehfarschool-age population and education levelshesh by the
cohort aged 20 to 24 years according to the mashitehousehold survey (2003).
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Consequently, the estimated difference in gradeptetion between those who suffer
from undernutrition and those who do not is 2.1rgewith students suffering from the condition
completing 6.3 years of study on average.

Lastly, for the cohort as a whole it is estimatkdttl6 of every 100 children suffering
from undernutrition complete 12 years of schooljl&vB9 of every 100 students not suffering
from the condition attain this level of education.

3. Productivity effects and costs

The grade-completion differentials discussed inghevious section have a direct impact on the
productivity of individuals suffering from undermition, due to the diminished human capital
they possess.

Also, the 2,111 additional deaths that are estutatdave occurred between 2004 and 2008 as
a result of undernutrition among the cohort agé® @ronths represent a potential productivity Idss o
nearly 198 million work hours during their produetiives (2014 to 2068).

Based on these figures, the economic losses instefnproductivity associated with
underweight among the population under 5 yeargefia El Salvador are estimated at just over
US$ 119 million, 108 million as a result of lowetueation levels and 12 million as a result of the
mortality differential.

Considering the entire period during which thesesés are expected to occur (2014-
2068), the equivalent annual cost is US$ 10 milliof this amount, US$ 1 million corresponds
to costs due to mortality and US$ 9 million areskssdue to lower education levels.

The equivalent annual cost of these losses in jptogly represents 0.06% of GDP in El
Salvador.

4. Summary of effects and costs

Combining all the sources of estimated costs stemfiom undernutrition among the cohort of
children under the age of 5 in 2004 produces a poesent value of US$ 147 million.

These figures indicate that the human resourcdsa®sa result of reduced academic
achievement and higher health costs due to moyleditount for most of the estimated costs of
undernutrition (73.3% and 18.5%, respectively).
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TABLE V.11
SUMMARY OF RESULTS: EFFECTS AND COSTS OF UNDERWEIGHT FOR THE COHORT
AGED 0-59 MONTHS IN 2004 IN EL SALVADOR

Units Costs (Present Value)
Millions of US$
HEALTH
Additional cases of morbidit 120 115 27.1
Number of additional deaths 2111
EDUCATION
Additional repeated grades 2330 0.3
Differential number of dropouts 13 166
PRODUCTIVITY
Hours lost due to mortality 197 846 095 11.8
Fewer years of schooling 2.1 107.7
Total 146.9

Source:Authors’ compilation.

FIGURE V.7
DISTRIBUTION OF THE ESTIMATED COST OF UNDERNUTRITI ON IN EL SALVADOR BY
FACTOR (PROSPECTIVE DIMENSION 2004)
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SourceAuthors’ compilation.

D. Analysis of scenarios: costs and savings

Based on the estimated costs for El Salvador reguitom the prevalence of underweight among
the population under 5 years of age in 2004, varpassible scenarios can be constructed. Below
are the results of simulations corresponding tedhscenarios for undernutrition trends and their
effects on costs for the year 2015.
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The scenarios considered are the following:

1. The most recent figures available on the prevalefiaenderweight, used for this study,
are maintained through 2015 (see table V.1).

2. The target set in the Millenium Development GodMdG) of reducing underweight to
half 1990 levels is achieved by 2015. This wouhtkié progressively lowering levels
until reaching a rate of 6% for children under figereduction of approximately 0.36
percentage points per year on average, 20% mondtearend from 1998 to 2003.

3. By 2015, the country has eradicated underweighi¢hwfor purposes of analysis means
reducing prevalence to 2.5%, representing the “atirmate as defined by NCHS
measuring parameters. Achieving this objective iregua reduction of slightly over 0.65
percentage points per year, more than double ¢inel from 1998 to 2003.

FIGURE V.8
TREND OF ESTIMATED COSTS OF UNDERWEIGHT FOR THREE S CENARIOS
(MILLIONS OF US$)
EL SALVADOR, 2004 — 2015
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Source: Authors’ compilation.

Figure V.8 demonstrates how progressively reduttiegprevalence of underweight creates
a progressive reduction in the costs associatdd itviGiven the decreasing size of the cohort of
children ages 0-4 in El Salvador, if the prevaleremains constant (scenario 1), the costs will
decrease slowly. If the MDG target is achievedr{ade 2), the costs of underweight are reduced
toUS$ 84.1 million by 2015 And if the scenario of eradication is realized: tosts are reduced
even further to a present value of US$ 27.6 miffitay 2015.

Table V.12 compares the costs in 2004 with thosgepted for each scenario by 2015.
As shown, the greatest variation in costs occuteaith and productivity.

2 value updated to 2015, with a discount rate off8¥year.
™ value updated to 2015, with a discount rate off8¥year.
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TABLE V.12
ESTIMATED OF TOTAL UNDERWEIGHT COSTS

FOR THE BASE YEAR AND THREE SCENARIOS (MILLIONS OF US$)
EL SALVADOR, 2004 AND 2015

Scenarios for the year 2015
2004 Pr_evalence Reduced to 6% Eradicated
remains constant (2.5%)
Health 27.1 26.9 6.8 2.6
Education 0.3 0.3 0.2 0.1
Productivity

Losses due to mortality 11.8 8.2 5.2 2.4
Fewer years of schooling  107.7 107.2 71.9 22.6

Total 146.9 142.87 84.1 27.6

SourceAuthors’ compilation.

(*) The reduced cost is due to demofigureic pribpes which suggest a shrinking cohort of childegred O to 4 years,
the direct effect of which is a reduction in thesalote number of children suffering from underrtigri even if
prevalence remains constant.

Based on the cost trends shown, it is possiblestimate the potential savings that may
be produced as soon as steps are taken to ach&pedposed goals.

The distances between the trend lines in figure Yde8ween scenario 2 and scenario 1
and between scenario 3 and scenario 1) illustfeesavings which would occur from year to
year, accumulating through 2015 as steps are takeeduce or eradicate undernutrition. These
savings, expressed in 2004 present vAlegual US$ 133 million and 202.9 million for scenar
2 and 3, respectively, of which nearly 55% wouldoi¢ained from the impact produced during
the first half of the period (2005 — 2010).

This means that not only would costs in 2015 beii@antly lower, but substantial
savings would also be produced throughout the gsoa# achieving the goal set for each
scenario. Moreover, if the appropriate policies evaraintained, the projected benefits would
continue to accumulate in the years following 2015.

TABLE V.13
ESTIMATED SAVINGS FOR EACH SCENARIO (MILLIONS OF US $)
EL SALVADOR, 2015

Reduced to Eradicated (2.5%)
6%

HEALTH 94.3 115.3

EDUCATION 0.1 0.18
PRODUCTIVITY

Losses due to mortality 16.5 24.9

Fewer years of schooling 22.1 62.9

Total 133.0 202.9

Source:Authors’ compilation.

The above reflects the economic benefits of makiragress towards the eradication of
undernutrition. Any programme that produces resalthis area will improve people’s quality of
life while creating substantial savings for society

™ value updated to 2004, with a discount rate off8¥year.
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VI. Results of the study in Honduras

A. Background

Honduras is one of the countries with the highestvglence of undernutrition in all of Latin
America and the Caribbean, with weight deficiteeafing almost 1 in every 6 children under the
age of 5 and nearly a third of third of this graugfering from stunted growth.

This situation is part of a backdrop in which theuwtry’s progress in the area of
undernourishment, as of 2000/2002, has taken @aeethird of the rate necessary to meet the
target set in the Millenium Development Goals foe yyear 2015, while over half the population
lives in conditions of extreme poverty (ECLAC, 2005

According to the most recent official publicatiovadable (WHO/DHS, 2001), 16.6% of
children aged 1 to 59 months suffer from undertiatriin the categories “moderate” and
“severe” on the basis of low weight for age. WHhidenduras shows significant improvement
upon previous measurements, it has still not aehidevels sufficient to free the country from its
condition of vulnerability.

Concerning newborns, nearly 9 in every 100 inféwatee low birth weight and 3 of every
100 suffer from intrauterine growth restriction,rgentages which place Honduras within the
group of high-incidence countries among the menshaes of the Central American Integration
System (SICA).

Although there is insufficient representative imhation to perform an in-depth analysis
of the nutritional status of pregnant women, agtiner Central American countries, certain
unofficial data suggest that this group as wellfessf from serious undernutrition problems,
indicating a cycle of undernutrition which beginghe womb.
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TABLE VI.1
POPULATION AND UNDERWEIGHT IN HONDURAS
Prevalences
Size of Population
Age Population | Affected
(2004) (2004)° 2001 1993/1994 1987 1965/1967
Newborn (IUGR) 202 841 6944 | 3.4%° No data No data No data
0 to 11 months 202 841 17 321 8.5% 7.79 9.2% 192.
12 to 23 months 199 643 36776 18.4% 18.8% 29.4%  .3988
24 to 59 month§ 590 889 108 174 18.3% 21.9% 21.5% 34.3%
Total 993 373 169 214

Source: Authors’ compilation, based on National Demofigarand Health Surveys, the Dept. of Statisticshef t
Ministry of Health and estimates from WHO and CELRAD

& In a given year, the population of newborns esshme as that of infants aged 0 to 11 months.

b Estimated based on the most recent prevaleneeefayailable.

¢ Estimated using the De Onis equation, with affidiata from the Dept. of Statistics of the Minjstf Health for low
birth weight in 2004.

4 The prevalence of undernutrition for 1965/67 esponds to 24 — 47 months.

With respect to the evolving risk of undernutritidaring the first years of life, the
problem in Honduras—as noted in various studig¢bérregion—has a tendency to become worse
in the first 24 months of life (reaching nearly 19862001), followed by improvement and
stabilization during the rest of the pre-schoofjsta

FIGURE VI.1
ESTIMATED UNDERNUTRITION LEVELS FOR CHILDREN UNDER FIVE
HONDURAS, 1966 — 2001
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Source: Authors’ compilation, based on DHS (19651887, 1991, 1994 and 2001).

118



ECLAC - Project Documents Collection The cost afigrer: Social and economic impact of child undeiitiatr...

As shown in figure VI.1, the rate of underweightHonduras has declined steadily over
40 years; however, its reduction has slowed corsidy While during the 1966 — 1987 period
the rate declines, on average, by approximatelyp@i@entage points per year, after 1987 it
declines by only 0.3 percentage points and from4188ward, 0.2. The latter rate makes it
difficult to achieve the goal of halving underntion by 2015 with respect to 1990 levels.

In response to undernutrition problems, Honduradicdéed 10% of its GDP to public
social spending between the years 2000 and 220rharking an average of 6.2% for education
and 3.2% for health, which, combined, make up igbver 85% of the total. As a function of
GDP for each year, total public social spendingaeased by 40% on 1990 (50% for education
and 30% for health).

FIGURE VI.2
PUBLIC SOCIAL SPENDING AS A PERCENTAGE OF GDP BY SECTOR
HONDURAS, 2001 - 2004
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Source ECLAC, social spending data base.

With respect to food policy in Honduras, most proenit among the relevant steps taken
during the present decade is the work begun byffite of the presidential appointee in 2003. This
effort is aimed at establishing a “frame of refeeerfor the creation of nutritional food-safety
policies,” with the participation of all the reldtsectors, as well as the programmes developéukin |
with the Poverty Reduction Strategy (PRS).

Various sectoral efforts have been made as welh as the policies and programmes aimed
at rural development implemented by the Secretafiafgriculture and Livestock (SAG); the
progress made by the Ministries of Health and Bitutén the implementation and development of
nutrition surveys, healthy schools and school spasgrammes; and food-support initiatives adopted
as part of the Family Allowance Programme (PRAeSE processes probably could not have been
implemented without the support of internationahficing and cooperation organizations.

119



ECLAC - Project Documents Collection The cost afigrer: Social and economic impact of child undeiitiatr...

B. Effects and costs of underweight in 2004 (Analys  is of the
incidental retrospective dimension)

This section describes the estimated consequefceslerweight in Honduras in terms of health,
education and productivity in the year 2004ased on the incidental retrospective dimension.
That is, the health effects and costs for pre-sictiitdren (0 to 59 months of age) suffering from
undernutrition that year; the education effects aasts resulting from undernutrition suffered
during the first 5 years of life by those who afechool age (7 to 18 years) during the year being
studied; and the economic costs resulting from postluctivity among those of working age (15
to 64 years) who suffered from undernutrition befgaching age 5.

As indicated in the methodology prepared for thstselies, the above parameters are
used to estimate and analyse the effects and foostslucation, health and productivity resulting
from undernutrition in a given year, in this ca§®2.

1. Health
1.1. Effects on health

Those who suffer from undernutrition at an earlg age more vulnerable to disease and death, a
fact which can be determined by analysing probgtidlifferentials.

To estimate these effects, the authors have censdhta from epidemiological studies
and the country’s official health statistics, asllves information obtained through interviews
with Honduran specialists.

1.1.1 Morbidity

In Honduras, the effect of underweight on the nuithirates of various associated diseases is
likely to have amounted to 31,000 additional case2004. This figure can be broken down into
acute diarrheal diseases (ADD) with 18,000 casageaespiratory infections (ARI) with 7,000
cases and iron-deficiency anemia with 6,000 cHdsasituation resulting from the differences in
prevalencé shown in table VI.2.

Also relevant are diseases peculiar to criticabialand protein deficiencies, such as
wasting and kwashiorkor, of which there were 35desan 2004, according to official records.

75
76

The base information used in this study correspdadiata available as of the month of October5200

The estimated effects and costs presented irrépiart correspond to averages and are subjebietontirgins of
error inherent in the original sources.

Differences in prevalence (DP) refer to the iased probability for those suffering from underitiatn of
contracting a disease (i) as a “consequence” af toadition.

The direct effects of micronutrient deficiencies aot considered, only the effects associated witherweight.

7

78
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TABLE VI.2
EFFECTS OF UNDERWEIGHT ON HEALTH
HONDURAS, 2004

Differences in

Age Disease Prevalence
Anemia 1.7%
0to 11 months | ADD 16.1%
ARI 15.2%
Anemia 0.5%
12 to 23 months| ADD 7.0%
ARI 1.0%
Anemia 5.2%
24 to 59 months| ADD 11.8%
ARI 4.3%

Source:Authors’ compilation, based on data from the Minyisif Health,
relative risks from specialized studies of Cenfralerica and DHS 2001.

1.1.2 Mortality

Undernutrition affects mortality through a numbdrdiseases, the most common of which are
diarrhea, pneumonia, malaria and measles. In eodémit errors resulting from the poor quality

of official records for causes of death, the sitrain each country was assessed using estimates
made by Fishman et al (2004), which define difféegmelative risks for each cause of death for
children under 5 years of age, as well as mortaites estimated by the Latin American and
Caribbean Demofigureic Centre (CELADE).

Based on the above, it is estimated that some @38&;8ildren under the age of 5 died
from causes related to undernutrition between #ars/1940 and 2004. Considering the survival
rates of the various cohorts throughout the pemstightly over 73% would still have been alive
in 2004 had they not suffered from underweights lalso estimated that of the total deaths that
occurred in 2004 among the population of childrerar 5, 16,370 (33%) were related to
underweight.

Moreover, as shown in table VI.3, between 1940 889 underweight is believed to
have been responsible for the deaths of 267,00@rehi under five who would have been
between the ages of 15 and 64 in 2004 and, therefmrt of the working-age population
(WAP).” As indicated in section 3 of the present chaptis has a substantial effect on the
country’s productivity.

9 For the purpose of comparing estimated costs, WiAdRefined in this study as the population betw&grand 64
years of age.
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TABLE VI.3
MORTALITY ASSOCIATED WITH
UNDERWEIGHT AMONG CHILDREN UNDER FIVE, ADJUSTED TO THE SURVIVAL RATE
HONDURAS, 1940 — 2004

Period No. of child deaths
1940s 32915
1950s 49 563
1960s 70 158
1970s 65 241
1980s 48 902
1990s 36 301
2000-2004 16 370

Total 319451

Source: Authors’ compilation, based on CELADE population
and mortality statistics, relative risks estimalgdFishman et al
and DHS 1965/67, 1987, 1991, 1994 and 2001.

1.2.  Costs to the health system

Institutional (publicly funded) and private heattbsts incurred to treat diseases associated with
undernutritior® affecting children under 5 years of age are comatad within the age range of
24 to 59 months: 86% of the affected population a8 of the total health costs for the cohort
for the year. However, the highest costs occur anofiants aged 0 to 11 months.

The estimated public and private health costs fonddiras are equivalent to US$ 48
million in 2004 dollars, representing 0.64% of GBRJ 18% of public spending on health for
that year.

A breakdown of these costs reveals that 92% coorebpo the public sector and 8% to
the private sector.

The 201,000 cases requiring health care due tesi#ias associated with undernutrition
(see table VI.4) include 169,000 cases correspgntin children who need direct medical
attention for no other reason than that they acewweight.

8  Costs to the public system were estimated baseddformation reported by various authorities frime Ministry
of Health. Private costs were estimated using ffieia minimum wage and the fare for urban pultlansport.
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TABLE V1.4
COST OF UNDERWEIGHT IN TERMS OF HEALTH
HONDURAS, 2004

Age Number of Millions of L Millions of US$
Cases

Newborn (IUGR) 6 944 39.0 2.1
0 to 11 months 23129 150.% 8.3
12 to 23 months 39991 254.6 14.0
24 to 59 months 131 367 421.5 23.2

Total 201 431 865.6 47.6
SourceAuthors’ compilation.

2. Education

2.1. Effects on education

According to the 2001 household survey, the avelegel of education of the adult population

(20 to 64 years of age) is 5.4 years of study,ectifig a progressive increase in school
attendance. While the average education level efgagup 55-64 is 3.2 years below that of age
group 20-24, scholastic achievement remains low lagchuse of the coverage deficit, which
remains high, only 18% of the latter group have gleted secondary education.

For primary and secondary education, the averageation level of Hondurans who
suffer from undernutrition is more than two yearwér than that of Hondurans who do not. This
may be due in part to the fact that those who sedférom undernutrition at the pre-school stage
are more likely never to have reached even thedirmary grade.

The percentage of those having suffered from undsetion during childhood who
complete secondary education (2%) is smaller tlmarttfose who have not suffered from the
condition (21%). Considering only those with solaeel of schooling, 92% of the population
suffering from undernutrition attended only primasghool, whereas the figure for those not
suffering from undernutrition is 58%. This correbat gradually reverses in secondary education,
with fewer than 3% of those who suffer from undérition completing 12 years of school, while
26% of those who do not suffer from the conditi@aah this level. These differences are
important indicators of the job-opportunity and ante gaps that exist among Hondurans of
working age.

Underweight in Honduras is likely to have cause#88 additional grade repetitions in
2004, which translate into corresponding increnlemasts. Ninety-six percent of these
repetitions occur at the primary levél.

81 The educational gaps resulting from undernutriti@me calculated by adapting estimates from a lougial study
conducted in Chile between 1987 and 1998 (lvano2@05). According to these estimates, among
socioeconomically similar populations, the riskgofde repetition for sudents having suffered froxdarnutrition
at the pre-school stage is 1.65 times the riskstodents who have not. In the absence of estimédorGentral
America and considering the characteristics ofa@tiecation systems, comparable estimates betweeGehgal
American countries were obtained using the aford¢imeed relative risk for grade repetition and atritin
differential of roughly 1.2.
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It is worth noting that children who have sufferiedm undernutrition account for a
larger percentage of repetitions in the early primgrades than do “normal” children. However,
as shown in the following figure, the rates fortbaroups are higher at the secondary level,
though there is always a gap mainly affecting thelse have suffered from undernutrition.

FIGURE V1.3
EFFECTS OF UNDERWEIGHT ON GRADE REPETITION
HONDURAS, 2004
(In percentages)

20.0
15.0
10.,0
5.0
0.0
Primary Secondary
B Without undernutrition B With undernutrition

Source:Authors’ compilation, based on data from the Minisif Education (2003),
DHS (2001) and CELADE population estimates (2004).

2.2. Education costs

Additional operating costs for the education systesulting from the increased grade repetition
rate among those who have suffered from underiartriaiccount for a substantial portion of
education costs. The slightly over 18,000 additistadents estimated to have been present in
2004 due to the differential probability of repetit translate into US$ 5 million, which
represents 0.93% of public spending on educatidr0a07% of GDP for that year.
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TABLE VL5
COSTS RESULTING FROM DIFFERENTIAL GRADE REPETITION DUE TO UNDERWEIGHT
HONDURAS, 2004

Education Level

Primary Secondary
Annual cost per student (L 2004) 4778 7 156
Additional annual cost (L 2004) 84 535 506 5689 311
Additional annual cost (2004 US$) 4643 226 312493

4 955 719

% Social spending on education 0.93%
% GDP 0.07%

SourceAuthors’ compilation, based on data from the Minjisif Education (2003) and DHS (2001).
3. Productivity
3.1.  Effects on productivity

As mentioned before, undernutrition has a negatiygact on a country's production capacity as a
result of increased mortality among children untter age of 5 from diseases associated with
undernutrition, as well as lower levels of eduaattained by those suffering from the affliction.

Table VI.6 shows the magnitude of the lost proditgti resulting from the
aforementioned 267,000 deaths of children under @be of 5. Considering the country's
employment rates by cohort, the consequent cosuatsdo 386 million work hours, roughly
7.1% of the hours worked by the economically actiepulation (EAP).

TABLE VI.6
PRODUCTIVITY EFFECTS OF MORTALITY DUE TO UNDERWEIGH T IN HONDURAS

Mortality due to
2 Lost work hours
Age Group undernutrition (No. of V\;004 .
cases, 1940 — 1989) ( )
15-24 48 902 46 304 738
25-34 65 241 101 623 379
35-44 70 158 116 675 282
45-54 49 563 78 242 082
55-64 32915 43 542 644
Total 266 779 386 388 125
% hours lost relative to EAP 7.1%

Source: Authors’ compilation, based on CELADE papioh and mortality statistics, relative risks
estimated by Fishman et al and DHS 2001.

Assuming a work potential of 2,400 hours a yeaeséh deaths associated with
undernutrition translate into an estimated los$40 million work hours, equivalent to 10% of
those worked by the EAP.

Reduced productivity due to the educational gapesponds to the differences in
distribution of the population according to yeafspdmary and secondary education between
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those who have suffered from undernutrition andé¢hwho have not. This phenomenon can be
observed in the following figure, which depicts tirade levels reached by those who were able
to attend school.

FIGURE V1.4
EFFECTS OF UNDERWEIGHT ON EDUCATION-LEVEL DISTRIBUT ION
HONDURAS, 2004 (POPULATION AGED 25 TO 64)
(In percent)

With
Undernutrition 59 33 5 |3

Without
Undernutrition 30 28 16 26

Total 40 30 13 18

0 20 40 60 80 100

@ Did not finish primary g Finished primary @ Did not finish secondary 7 Finished secondary

SourceAuthors’ compilation, based on the Household Su@&p3), DHS (2001) and the CELADE population
estimate (2004).

3.2.  Productivity costs

The increased productivity costs reflect the ecanomlue of the aforementioned effects. For the
year 2004, losses due to decreased education laxelsstimated at US$ 413 million, which
represents 78% of public spending on educatiorraumghly 5.6% of GDP.

Moreover, lost productivity as a result of deatwenf undernutrition among the
population that would have been of working age 002 is estimated at US$ 314 million,
approximately 4.3% of GDP. Thus, were it not foe thndernutrition levels suffered in the
country over the last few decades, productivit2®4 would have been nearly 10% higher.

4. Summary of costs

In summation, it is estimated that in 2004 the uweeht suffered by the various cohorts had a
cost of 13.933 billion lempiras, equaling US$ 780iam. This amount represents 10.6% of GDP
and roughly 81% of total social spending for thardoy that year.
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TABLE VI.7
SUMMARY OF RESULTS: EFFECTS AND COSTS OF UNDERNUTRITION
HONDURAS 2004 (INCIDENTAL RETROSPECTIVE DIMENSION)

Millions of
Units Millions of L uss
HEALTH
Additional cases of morbidit 201431 866 47.5
Number of additional deaths 319451
EDUCATION
Additional repeated gradepg 18 486 920 5.0
Differential number of dropouts 304 516
PRODUCTIVITY
Hours lost due to mortality 386 388 125 5448 314.1
Fewer years of schooling 2.2 7 530 413.6
Total 13934 780
Social Spending 80.9%
% GDP 10.6%

Source:Authors’ compilation.

As shown in the following figure, the costs cormasging to lost productivity as a result
of mortality and fewer years of schooling accoumt 93% of the total, while costs associated
with morbidity from undernutrition account for 6%dagrade repetition represents just under 1%.

FIGURE VI.5
DISTRIBUTION OF THE COST OF UNDERWEIGHT BY FACTOR
HONDURAS 2004 (INCIDENTAL RETROSPECTIVE DIMENSION)

Morbidity

6.1%
Grade repetition

0.6%

Dropouts (years Mortality (lost
of schooling) work hours)
53.0% 40.3%

Source:Authors’ compilation.

127



ECLAC - Project Documents Collection The cost afigrer: Social and economic impact of child undeiitiatr...

C. Effects and costs for the cohort aged 0-59 month s in 2004
(Analysis of the prospective dimension)

This model serves to estimate present and futgeedo(and potential savings) associated with health
care, grade repetition and decreased productivigytd the current level of underweight in Honduras
for the year 2004 among children under the agwef f

1. Health effects and costs

As noted in the previous chapter, undernutritioffesad at an early age increases the risk of
dying and contracting certain diseases.

According to projections based on census datas iestimated that of the children
belonging to the cohort aged 0-59 months in 20lightyy over 15,739 will die before reaching 5
years of age. Of these deaths, just over 5,000 \3a#obe related to undernutrition, with nearly
3,000 such cases in 2084Thus, while undernutrition affects nearly 17% bildren under 5, the
proportion of deaths resulting from this afflicticiimbs to 32%, reflecting the increased risk of
mortality for those who suffer from underweight.

TABLE V1.8
MORTALITY ASSOCIATED WITH UNDERWEIGHT AMONG CHILDRE N UNDER FIVE
HONDURAS, 2004 — 2008

Age 2004 2005 2006 2007 2008 %
0 to 11 months 2079 41
12 to 59 months 856 86D 646 431 215 59
Total 2936 860 646 431 215 5088

Source: Authors’ compilation, based on CELADE peapioh and mortality statistics, relative risks
reported by Fishman et al and DHS 2001.

As shown in table VI.8, the majority of the dea#tie expected to occur before reaching
age 1, during which period the probability of de&t2.5 times that of the rest of the cohort.
Nevertheless, over 2,000 children may die from eawssociated with underweight between the
ages of 1 and 4.

Regarding morbidity, it is estimated that among d¢bbort aged 0-59 months in 2004 in
Honduras, nearly 45,000 additional cases of illress®ciated with underweight will arise prior to
age 5, primarily due to anemia, ADD and ARI. Ofghecases, 75% will occur among children
aged 24 to 59 months.

82 All the estimates for the cohort aged 0-4 year004 decline progressively until 2008 as a resiits members
passing into older age groups.
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TABLE V1.9
MORBIDITY ASSOCIATED WITH UNDERWEIGHT AMONG CHILDRE N UNDER FIVE
HONDURAS, 2004 — 2008

Total Estimated Cases of Disease
Aoe 2004 2005 2006 2007 2008 %
0 to 11 months 5 808 13
12 to 23 months 3215 2309 12
24 to 59 months 23194 7013 2705 531 96 75
Total 32217 9 322 2 704 531 96 44 870

Source: Authors’ compilation, based on CELADE pafian and mortality statistics, differences inyakence and
DHS 2001.

In addition to the cases of morbidity indicatedtaible VI.9, it is important to consider
treatment specifically for underweight required dbyldren suffering from the condition, which
amounts to 169,000 cases in 2004 and 64,000 mavecbr 2005 and 2008. Of these, nearly
7,000 correspond to low birth weight due to intesite growth retardation (LBY)&R).

The additional cost in health resulting from theliidnal cases of disease estimated to
have been caused by undernutrition totals US$ 4&min 2004 alone, with a present vaitief
US$ 64 million for the 2004-2008 period.

TABLE VI.10
COSTS OF MORBIDITY ASSOCIATED WITH UNDERWEIGHT
HONDURAS, 2004-2008 (MILLIONS OF 2004 US$)

Age 2004 2005 2006 2007 2008
Newborn 2.1
1 to 11 months 8.2
12 to 23 months 14.0 9
24 to 59 months 23.2 5.8 2/2 0.4 0.1
Total 47.5 14.9 2.2 0.4 0.1
PNV 63.6

SourceAuthors’ compilation.

The amounts indicated in table VI.10 translate amcequivalent annual cost (EAE)of
US$ 16 million for the period shown, which represeroughly 6.1% of public spending on
health and 0.22% of GDP.

8 Wwith a discount rate of 8% per year.
8 Ibid.
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2. Education effects and costs

A projection for the education of the children undeyears of age in 2084is created by
estimating the differential probability of scholasachievement as well as the additional costs
that will be generated by the approximately 202,6@0re students that currently suffer from
undernutrition in Honduras.

According to official data, it is reasonable toimsgite that between the years 2006 and
2021 some 11,000 additional cases of grade regretitill occur. Of these cases, 40% will occur
in the primary grades and 60% during secondary athrc

As a result of the additional repetitions, edugatosts expressed in present value (at a
discount rate of 8%), would total 34 million lemgwror US$ 2 million in 2004 dollars.

This amount, over the 16-year period during whiwh ¢ohort being studied would be of
school age (2006-2021), translates into an equivaanual cost of 4 million lempiras or US$
217,000 in 2004 dollars, representing 0.06% of ipudgending on education and 0.003% of GDP
for that year.

Of these costs, 21.6% would be borne by the chldréamilies and 78.4% would be
covered by the education system itself.

Moreover, the higher drop-out risk for those suffgrfrom undernutrition will account
for some 67,741 students’ leaving school premaguasla result of this condition.

Consequently, the estimated difference in gradeptetion between those who suffer
from undernutrition and those who do not is 2.3rgewith students suffering from the condition
completing 4.5 years of study on average.

Lastly, for the cohort as a whole it is estimathdtt3 of every 100 children suffering
from undernutrition complete 12 years of schooljlev21 of every 100 students not suffering
from the condition attain this level of education.

FIGURE V1.6
ESTIMATED DISTRIBUTION OF GRADE COMPLETION FOR THE COHORT AGED 0-59
MONTHS IN 2004, WITH AND WITHOUT UNDERWEIGHT HONDUR AS
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Source: Authors’ compilation, based on the Housglsalrvey (2003), DHS (2001) and CELADE
population estimates.

8 The projection is based on education coveragehfarschool-age population and education levelshesh by the
cohort aged 20 to 24 years according to the mashitehousehold survey (2003).
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3. Productivity effects and costs

The grade-completion differentials discussed in ghevious section translate into less human
capital acquired by those who suffer from undeitiatr, producing a direct negative effect on
their productivity. Also, the estimated 5,088 addil deaths that are expected to have occurred
between 2004 and 2008 as a result of undernutatmong the cohort aged 0-59 months represent a
potential productivity loss of nearly 500 milliorovk hours during their productive lives (2014 t&620

Based on these figures, the economic losses instefproductivity associated with
underweight among the population under 5 yearsgef ia Honduras are estimated at 4.106
billion lempiras in 2004, equivalent to US$ 226 iail.®° Of this sum, 209 million is the result of
lower education levels and 16 million is due tdeafiéntial mortality.

Considering the entire period during which thesesés are expected to occur (2014-
2068), the equivalent annual cost is 333 milliompéras or US$ 18.3 million. Of this amount,
US$ 17 million corresponds to losses due to lowducation levels and US$ 1.3 million
represents the costs due to mortality.

The equivalent annual cost of these losses in ptodly represents 0.25% of
Honduras’s GDP.

4. Summary of effects and costs

Combining all the sources of estimated costs stemrfiom undernutrition among the cohort of
children under the age of 5 in 2004 produces d pr&sent value of 5.299 billion lempiras or
US$ 291 million.

These figures indicate that the human resourcdsa®sa result of reduced academic
achievement and higher health costs due to moyhéditount for most of the estimated costs of
undernutrition (72% and 22%, respectively).

TABLE VI.11
SUMMARY OF RESULTS: EFFECTS AND COSTS OF UNDERWEIGHT FOR THE COHORT
AGED 0-59 MONTHS IN 2004 IN HONDURAS

Costs (Present Value)
Units Millions of L M'"l'j’g; of
HEALTH
Additional cases of morbidit 233154 1158 63.6
Number of additional deaths 5088
EDUCATION
Additional repeated gradeps 11 363 34 1.9
Differential number of dropouts 67 741
PRODUCTIVITY
Hours lost due to mortality 491 888 143 293 16.1
Fewer years of schooling 2.3 3814 209.5
Total 5299 2901

Source: Authors’ compilation.

8 with a discount rate of 8% per year.

131



ECLAC - Project Documents Collection The cost afigrer: Social and economic impact of child undeiitiatr...

FIGURE V1.7
DISTRIBUTION OF THE ESTIMATED COST OF UNDERWEIGHT I N HONDURAS BY
FACTOR (PROSPECTIVE DIMENSION 2004)

Morbidity
21.9%

Grade repetition
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Source: Authors’ compilation.

D. Analysis of scenarios: costs and savings

Based on the estimated costs for Honduras resultomg the prevalence of underweight among
the population under 5 years of age in 2004, varfmssible scenarios can be constructed. Below
are the results of simulations corresponding tedlscenarios for undernutrition trends and their
effects on costs for the year 2015.

The scenarios considered are the following:

1. The most recent figures available on the prevalefiamderweight, used for this study,
are maintained through 2015 (see table 1).

2. The target set in the Millenium Development GoddG) of reducing underweight to
half 1990 levels is achieved by 2015. This wouhtké progressively lowering levels
until reaching a rate of 9% for children under S5regluction of approximately 0.6
percentage points per year on average.

3. By 2015, the country has eradicated underweighi¢lwfor purposes of analysis means
reducing prevalence to 2.5%, representing the “airmate as defined by NCHS
measuring parameter&chieving this goal entails a reduction of just ndepercentage
point per year.
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FIGURE V1.8
TREND OF ESTIMATED COSTS OF UNDERWEIGHT FOR THREE S CENARIOS
(MILLIONS OF US$)
HONDURAS, 2004 — 2015
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SourceAuthors’ compilation.

Figure V1.8 demonstrates how progressively redudimg prevalence of underweight
creates a progressive reduction in the costs atedcwith it. Given the increasing size of the
cohort of children ages 0-4 in Honduras, if thevplence remains constant (scenario 1), the costs
in 2015 will rise by nearly 6%. If the MDG targes achieved (scenario 2), the costs of
underweight for the year 2015 are reduced to US%.21illion®” And if the scenario of
eradication is realized, the costs are reduced fuérer to a present value of US$ 39.9 milffon
by 2015.

Table VI.12 compares the estimated costs in 2004 thbse projected for each scenario
by 2015. As shown, the greatest variation in costsirs in health and productivity.

TABLE VI.12
ESTIMATED TOTAL COST OF UNDERWEIGHT FOR THE BASE YE AR AND THREE
SCENARIOS (MILLIONS OF US$) HONDURAS, 2004 AND 2015

Scenarios for the year 2015

2004 Pre"agirr‘]‘s’fa;]etma'“s Reduced to 9% Er(az‘fg’;)‘)ed
HEALTH 63.6 67.3 36.4 10.4
EDUCATION 1.9 2.0 1.3 0.3

PRODUCTIVITY

Losses due to mortality 16.1 17.0 8.1 2.6
Fewer years of schooling 209.5 222.0 129.4 26.6

TOTAL 291.1 308.3) 175.2 39.9

Source: Authors’ compilation.

(*) Theincreased cost is due to demofigureigeptmns which suggest a growing cohort of childxgad O to 4 years, the direct
effect of which is an increase in the absolute remal children suffering from undernutrition evéipiievalence remains
constant.

87 Value updated to 2015, with a discount rate off8¥year.
8 value updated to 2015, with a discount rate off8¥year.
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Based on the cost trends shown, it is possiblestimate the potential savings that may
be achieved as soon as steps are taken to atgamdposed goals.

The distances between the trend lines in figur® Ybetween scenario 2 and scenario 1
and between scenario 3 and scenario 1) illustreesavings which would occur from year to
year, accumulating through 2015 as steps are takeeduce or eradicate undernutrition. These
savings, expressed in 2004 present vilegual US$ 117.8 million and 243 million for scenar
2 and 3, respectively. Of these amounts, 46% af6l Bdspectively, would occur with the impact
produced during the first half of the period (2602010).

This means that not only would costs in 2015 beaigantly lower, but substantial
savings would also be produced throughout the poa# achieving the goal set for each
scenario. Moreover, if the appropriate policies evaraintained, the projected benefits would
continue to accumulate in the years following 2015.

TABLE VI.13
ESTIMATED SAVINGS FOR EACH SCENARIO (MILLIONS OF US $)
HONDURAS, 2015

Reduced to 9% Eradicated (2.5%)
HEALTH 48.8 62.6
EDUCATION 0.5 1.3
PRODUCTIVITY
Losses due to mortality 10.1 26.0
Fewer years of schooling 58.4 153.1
TOTAL 117.8 243.0

Source:Authors’ compilation.

The above reflects the economic benefits of makirggress towards the eradication of
undernutrition. Any programme that achieves redulthis area will improve people’s quality of
life while producing substantial savings for sogiet

8 value updated to 2004, with a discount rate off8¥year.
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VII. Results of the study in Nicaragua

1. Background

Nicaragua is among the countries in which the gesxa of undernutrition is above average for
Latin America and the Caribbean. It occupies foythce in Central America, with 1 in 10

children under the age of 5 suffering from a weidficit and stunted growth affecting a fifth of

the population.

This situation has arisen in a country that has#wnd highest undernourishment rate in
Latin America and the Caribbean (surpassed onl{daii). And while progress has been made
between 1990/1992 and 2000/2002, it has beenHhesshalf of what is required to achieve the
target set in the Millennium Development Goals. dtower, 42% of the population lives in
conditions of extreme poverty and 27% are non-iedigpoor (ECLAC, 2005).

According to the most recent official publicatiomadable (WHO/DHS, 2001), 9.6% of
Nicaraguan children under 5 years of age suffenfumdernutrition in the categories “moderate”
and “severe” on the basis of low weight for age.

Concerning newborns, nearly 8 in every 100 inféwatee low birth weight and 4 of every
100 suffer from intrauterine growth restriction,rgentages which place Nicaragua within the
group of high-incidence countries among the menshaies of the Central American Integration
System (SICA).

Although there is insufficient representative imhation to perform an in-depth analysis
of the nutritional status of pregnant women, asother Central American countries, some
unofficial data suggest that this group as welfesgffrom undernutrition problems, indicating a
cycle of undernutrition which begins in the womb.

With respect to the evolving risk of undernutritidaring the first years of life, the
problem in Nicaragua—as noted in various studiesha region—has a tendency to become
worse in the first 24 months of life (reaching mgd2% in 2001), followed by improvement and
stabilization during the rest of the pre-schoogsta
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TABLE VII.1

POPULATION AND UNDERWEIGHT IN NICARAGUA

Prevalences
Size of Population
Age population Affected
(2004) (2004)* 2001 1993 1980/1982 1965/1967
Newborn (IUGR) 148 120 5702 3.8% | No data No datag No data
0 to 11 months 148 120 107f0 7.3% 6.0% 9.1% 9.0%
12 to 23 months 146 36Q 20311 13.9% 12.1% 9.99 27.1%
24 to 59 month§ 438 518 48 864 11.1% 12.3% 11.1% 20.4%
Total 733 000 85651

Source: Authors’ compilation, based on National Dégureic and Health Surveys, the Ministry of Hbalind
estimates from WHO and CELADE.
& Estimated based on the most recent prevalengeefayailable.
® For a given year, the population of newbornsiéssame as that of infants aged 0 to 11 months.
¢ Estimated using the De Onis equation, with ddficiata from the Ministry of Health on low birth ight in 2004.
4 The prevalence of undernutrition for 1965/67 esponds to 24 — 47 months.

As shown in the following figure, the rate of underght in Nicaragua has declined
significantly since 1960, however there is substhmariation in the rate of reduction. While
prevalence declines between the years 1966 andid98pproximately 0.6 percentage points per
year on average, from 1981 to 1998 it remainsiveligt constant (showing a slight increase) and
from then until 2001 it falls by an average of justder 0.5 percentage points per year.
Nicaragua can maintain this annual rate of redocitomay be able to eradicate underweight by

2015.

FIGURE VII.1

ESTIMATED UNDERNUTRITION LEVELS FOR CHILDREN UNDER FIVE
NICARAGUA, 1966 - 2001
(In percentages)

40

35

30

25

20

15

10

Stunting
Underweight
~—_
1970 1975 1980 1985 1990 1995 2000 2005

Source: Authors’ compilation, based on DHS65/67, 1980/81, 1993, 1998 and 2001).
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In response to undernutrition problems, Nicaragediahted 8.6% of its GDP to public
social spending between the years 2000 and 200#addang an average of 3.9% for education
and 3.0% for health, which, combined, make up Hiigbver 80% of the total. As a function of
GDP for each year, total public social spendingdased by 23% since 1990 (rising 25% for
education and falling 0.03% for health).

FIGURE VII.2
PUBLIC SOCIAL SPENDING AS A PERCENTAGE OF GDP BY SECTOR
NICARAGUA, 2001 - 2004
(In percentages)
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Source: ECLAC, social spending data base.

Additionally, in the year 2000 Nicaragua adoptedeav Food and Nutrition Security
Policy, whose implementation is in the charge of tdational Commission for Food and
Nutrition Security (CONASAN), comprised of variousinistries and state institutions. The
Commission has developed a plan of action for 10@12006 period based on well-defined
objectives, goals and responsible parties.

B. Effects and costs of underweight in 2004 (Analys  is of the
incidental retrospective dimension)

This section describes the estimated consequencesderweight in Nicaragua for health,
education and productivity in the year 2004ased on the incidental retrospective dimension.
That is, the health effects and costs for pre-sictigitdren (0 to 59 months of age) suffering from
undernutrition that year; the education effects aasts resulting from undernutrition suffered
during the first five years of life by those wheeaf school age (7 to 18 years) during the year
being studied; and the economic costs resulting firmst productivity among those of working
age (15 to 64 years) who suffered from undernatribefore reaching age 5.

% The base information used in this study corredpda data available as of December 2005.
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As indicated in the methodology prepared for treadies, this model is used to estimate
and analyse the effects and costs for educatiomjttheand productivity resulting from
undernutrition in a given year, in this case 2004.

1. Health
1.1. Effects on health

Those who suffer from undernutrition at an earlg age more vulnerable to disease and death,
which can be determined by analysing probabiliffedéntials.

To estimate these effects, the authors have censdhta from epidemiological studies
and the country’s official health statistics, asllvas information obtained through interviews
with Nicaraguan specialists.

1.1.1 Morbidity

In Nicaragua, the effect of underweight on the riditp rates of various associated diseases is
likely to have amounted to 12,000 additional case2004. The illnesses accounting for the
majority of these cases are acute diarrheal dise@d8D) with 6,000 cases, acute respiratory
infections (ARI) with just over 2,500 cases anchideficiency anemia with slightly over 3,000
cases! a situation resulting from the differences in giencé” shown in table VII.2.

TABLE VII.2
EFFECTS OF UNDERWEIGHT ON HEALTH
NICARAGUA, 2004

Age Disease Differences in
Prevalence

Anemia 4.7%

0 to 11 months ADD 12.0%
ARI 8.0%
Anemia 0.5%

12 to 23 months | ADD 5.5%
ARI 1.0%
Anemia 5.6%

24 to 59 months | ADD 7.3%
ARI 3.1%

Source: Authors’ compilation, based on official hieatatistics, relative risks
from specialized studies of Central America and }881.

In addition to the aforementioned figures, 25 cadadiseases peculiar to critical calorie
and protein deficiencies, such as wasting and kivesir, were recorded in 2063.

%1 The estimated effects and costs presented inrepisrt are based on averages and are subjece tmangins of

error inherent in the original sources.

Differences in prevalence (DP) refers to the biglprobability for those suffering from undernutnt of
contracting a disease (i) as a “consequence” af toadition.

This figure does not consider the direct effedtthe micronutrient deficiencies; only the effeetssociated with
underweight.

92

93
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1.1.2 Mortality

Undernutrition affects mortality through a numbérdseases, the most common of which are
diarrhea, pneumonia, malaria and measles. In eodénit errors resulting from the poor quality

of official records for causes of death, the sitratn each country was assessed using estimates
made by Fishman et al (2004), which define difféegmelative risks for each cause of death for
children under 5 years of age, as well as mortaitgs estimated by the Latin American and
Caribbean Demofigureic Centre (CELADE).

Based on the above, it is estimated that some @36&;Bildren under the age of 5 died
from causes related to undernutrition between #as/1940 and 2004. Considering the survival
rates of the various cohorts throughout the pestightly over 69% would still have been alive
in 2004 had they not suffered from underweights lalso estimated that of the total deaths that
occurred in 2004 among the population of childrerdar 5, 6,774 (22%) were related to
underweight.

Moreover, as shown in table VII.3, between 1940 4889 underweight is believed to
have been responsible for the deaths of 140,008rehiunder 5 who would have been between
the ages of 15 and 64 in 2004 and, therefore, gfditte working-age population (WAP).As
indicated in section 3 of the present chapter, tias a substantial effect on the country’s
productivity.

TABLE VII.3
MORTALITY ASSOCIATED WITH
UNDERWEIGHT AMONG CHILDREN UNDER FIVE, ADJUSTED TO THE SURVIVAL RATE
NICARAGUA, 1940 - 2004

Period No. of child deaths

1940s 16 043
1950s 26 768
1960s 36 116
1970s 31987
1980s 29141
1990s 17 678
2000-2004 6 754
Total 164 488

Source: Authors’ compilation, based on CELADE populationdamortality
statistics, relative risks estimated by Fishmamleand DHS 1965/67, 1980/81,
1993, 1998 and 2001.

1.2.  Costs to the health system

The majority of the institutional (publicly fundednd private health-care coStsvhich have
arisen from the greater incidence of undernutritielated diseases affecting children under 5

% For the purposes of comparing estimated costsPWgAdefined in this study as the population betwe® and 64
years of age.

% The costs to the public system were estimateedbam information reported by various authoritiesnt the
Ministry of Health. The private costs were estindatesing the official minimum wage and the fares doban
public transport.
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years of age are concentrated within the age rah@d to 59 months. This group accounts for
58% of the costs and the same percentage of thedgimm affected.

The estimated public and private health costs afeumutrition in Nicaragua for 2004
equal US$ 27 million, representing 0.6% of GDP aféb of public spending on health for that
year.

A breakdown of these costs reveals that 72% caorebspo the public sector and 28% to
the private sector.

The 97,000 cases requiring health care due tosiiE® associated with undernutrition
(see table VII.4) include 86,000 cases correspandm children who need direct medical
attention for no other reason than that they adewweight.

TABLE VIl.4
COST OF UNDERWEIGHT IN TERMS OF HEALTH
NICARAGUA, 2004

Population - -
Age Affected Millions of C$ Millions of US$

Newborn (IUGR) 5702 14.4 0.9

0 to 11 months 13437 43.0 2.7
12 to 23 months 21 747 120.3 7.5
24 to 59 months 56 669 251.1 15.8
Total 97 555 428.8 26.9
Source:Authors’ compilation.

2. Education

2.1. Effects on education

Statistics from the Nicaraguan government inditiaé education coverage is high in primary educatio
(86%) and low in secondary education (39%).

According to the 2001 Household Survey, the avelrge of education of the adult population (20
to 64 years of age) is 5.5 years of study, reflgcéi progressive increase in school attendancde \ttiei
average education level of age group 55-64 is & ye=ow that of age group 20-24, scholastic aenment
remains low and because of the coverage deficithatemains high, only 25% of the latter group have
completed secondary education.

For primary and secondary education, the averageatdn level of Nicaraguans who suffer from
undernutrition is 1.9 years lower than that of Kigaians who do not. This may be due in part téetttethat
those who suffered from undernutrition at the iesl stage are more likely never to have reached the
first primary grade.

The percentage of those having suffered from uothiion during childhood who complete
secondary education (3%) is smaller than for theke have not suffered from undernutrition (20%).
Considering only those with some level of schoglB@ of the population suffering from undernuriti
attended only primary school, whereas the figuregHose not suffering from undernutrition is 48%hisT
correlation gradually reverses in secondary edugatvith fewer than 4% of those who suffer from
undernutrition completing 11 years of school, w86 of those who do not suffer from undernutritieach
this level. These differences are important indisabf the job-opportunity and income gaps thatteiong
Nicaraguans of working age.
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Underweight in Nicaragua is likely to have caus@®® additional grade repetitions in 2004, with
the corresponding incremental costs. Eighty pelafehese repetitions occur at the primary [&el.

It is worth noting that children who have suffefi@in undernutrition account for a larger percentage
of repetitions in the early primary grades than‘mlrmal” children. However, as shown in the followi
figure, the rates for both groups are higher atsteondary level, though there is always a gaplynain
affecting those who have suffered from undernoitriti

FIGURE VII.3
EFFECTS OF UNDERWEIGHT ON GRADE REPETITION
NICARAGUA, 2004
(In percentages)
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Source: Authors’ compilation, based on official edition statistics (2003), DHS (2001) and
CELADE population estimates (2004).

2.2. Education costs

Additional operating costs for the education systesulting from the increased grade repetition
rate among those who have suffered from underimrtriiccount for a substantial portion of
education costs. The slightly over 9,000 additiostaldents estimated to have been present in
2004 due to the differential probability of repetit translate into US$ 1.7 million, which
represents 0.95% of public spending on educatidra0¥% of GDP for that year.

% The educational gaps resulting from undernutritieere estimated by adapting the estimates from gitiadinal

study conducted in Chile between 1987 and 1998n@via 2005). According to these estimates, among
socioeconomically similar populations, the risk gfade repetition for students having suffered from
undernutrition at the pre-school stage is 1.65dithat of students who have not. In the absehestonators for
Central America and considering the characterisifcthe education systems, comparable estimategebatthe
Central American countries were made based on fiveraentioned relative risk for grade repetitiord san
attrition differential of approximately 1.2.
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TABLE VIS5
COSTS RESULTING FROM DIFFERENTIAL GRADE REPETITION DUE TO UNDERWEIGHT
NICARAGUA, 2004

Education Level
Primary Secondary

Annual cost (per student C$ 2004) 2708 3153
Additional annual cost (C$ 2004) 20538 389 5999 912

. 1288 707 376 472

Additional annual cost (2004 US$) 1665180

% Social spending on education 0.95%
% GDP 0.04%

SourceAuthors’ compilation, based on official educatidatistics (2003) and DHS (2001).

3. Productivity
3.1.  Effects on productivity

As mentioned before, undernutrition has a negatiygact on a country's production capacity as a
result of increased mortality among children untter age of 5 from diseases associated with
undernutrition, as well as lower levels of educatittained by those suffering from the affliction.

Table VII.L6 shows the magnitude of the lost prodityt resulting from the
aforementioned 140,000 deaths of children under abe of 5. Considering the country's
employment rates by cohort, the consequent cosuatsdo 203 million work hours, roughly
4.8% of the hours worked by the economically actigpulation (EAP).

TABLE VII.6
PRODUCTIVITY EFFECTS OF MORTALITY DUE TO UNDERWEIGH T IN NICARAGUA

Mortality due to
Age Group (years) undernutrition (No. of Lost work hours (2004)
cases, 1940 — 1989)

15-24 29141 40 433 098
25-34 31987 28 817 987
35-44 36116 59 982 265
45-54 26 768 47 664 563
55-64 16 043 26 821 443
Total 140 056 203 719 356
% hours lost relative to EAP 4.8%

Source: Authors’ compilation, based on CELADE pagioh and mortality statistics, relative risks
estimated by Fishman et al and DHS 2001.

Assuming a work potential of 2,400 hours a yeaeséh deaths associated with
undernutrition translate into an estimated los836 million work hours, equivalent to 6% of
those worked by the EAP.
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Reduced productivity due to the educational gapesponds to the differences in
distribution of the population according to yeafspamary and secondary education between
those who have suffered from undernutrition andgehaho have not. This phenomenon can be
observed in the following figure, which reflectetbrade levels reached by those who were able
to attend school.

FIGURE VIl.4
EFFECTS OF UNDERWEIGHT ON EDUCATION-LEVEL DISTRIBUT ION
NICARAGUA, 2004 (POPULATION 25 TO 64 YEARS OF AGE)
(In percentages)

With
Undernutrition 61 | 19 | 15 |4
Without
Undernutrition - | 5 | 2 | %
Total 38 | 17 | 24 | 21
0 20 40 60 80 100
3 Did not finish primary [ Finished primary O Did not finish secondary [ Finished secondary

Source: Authors’ compilation, based on the Houselsldvey (2001), DHS (2001) and the CELADE
population estimate (2004).

3.2.  Productivity costs

The increased productivity costs reflect the ecanomlue of the aforementioned effects. For the
year 2004, losses due to lower education levelgstimated at US$ 84 million, which represents
20% of public spending on education and roughlydd GDP.

Moreover, lost productivity as a result of deatmenf undernutrition among the
population that would have been of working age 002 is estimated at US$ 152 million,
approximately 3.3% of GDP. Thus, were it not foe flevels of undernutrition suffered in the
country over the last few decades, productivitg®@4 would have been 5% higher.

4. Summary of costs

In summation, it is estimated that in 2004 the wweéht suffered by the various cohorts had a
cost of 4.086 billion cordobas, equaling US$ 264iom. This amount represents 5.8% of GDP
and roughly 64% of total public social spendingtfe country that year.

143



ECLAC - Project Documents Collection The cost afigrer: Social and economic impact of child undeiitiatr...

TABLE VIL.7
SUMMARY OF RESULTS: EFFECTS AND COSTS OF UNDERNUTRITION
NICARAGUA 2004 (INCIDENTAL RETROSPECTIVE DIMENSION)

Millions of Millions of
Units C$ uss$
HEALTH
Additional cases of morbidit 97 555 429 26.9
Number of additional deaths 164 488
EDUCATION
Additional repeated grades 9 487 27 1.7
Differential number of dropouts 72 256
PRODUCTIVITY
Hours lost due to mortality 203 719 356 2 293 151.8
1.9 1338 83.9
Total 4 086 264
Social Spending 64.3%
% GDP 5.8%

Source: Authors’ compilation.

As shown in the following figure, the costs cormsging to lost productivity as a result
of mortality and fewer years of schooling accouot hearly 90% of the total, while costs
associated with morbidity from undernutrition acebéor 10% and grade repetition represents
less than 1%.

FIGURE VII.5
DISTRIBUTION OF THE COST OF UNDERWEIGHT BY FACTOR
NICARAGUA 2004 (INCIDENTAL RETROSPECTIVE DIMENSION)
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Source: Authors’ compilation.
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C. Effects and costs for the cohort aged 0-59 month s in 2004
(Analysis of the prospective dimension)

This model serves to estimate present and futgeedo(and potential savings) associated with health
care, grade repetition and diminished productivitye to the current level of underweight in
Nicaragua for the year 2004 among children undeage of five.

1. Health effects and costs

As noted in the previous chapter, undernutritioffesed at an early age increases the risk of
dying and contracting certain diseases.

According to projections based on census datas iestimated that of the children
belonging to the cohort aged 0-59 months in 20ghtyy over 9,834 will die before reaching 5
years of age. Of these deaths, over 2,000 wilebsed to undernutrition, with nearly 1,313 such
cases in 200%. Thus, while undernutrition affects nearly 15% bildren under 5, the proportion
of deaths resulting from this affliction is 22%fleeting the increased risk of mortality for those
who suffer from underweight.

TABLE VII.8

MORTALITY ASSOCIATED WITH UNDERWEIGHT AMONG CHILDRE N UNDER FIVE IN
NICARAGUA, 2004 - 2008

Age 2004 2005 2006 2007 2008 %
0 to 11 months 983 46%
12 to 59 months 33 33D 247 164 B2 54%
Total 1313 330 247 164 8p 2 136

Source:Authors’ compilation, based on CELADE populatiordanortality statistics, relative risks
reported by Fishman et al and DHS 2001.

As shown in table VII.8, the majority of the deatlte expected to occur before reaching
age 1, during which period the probability of de&h3 times that of the rest of the cohort.
Nevertheless, slightly over half the deaths fromises associated with undernutrition occur
between the ages of 1 and 4.

Regarding morbidity, it is estimated that among d¢bbort aged 0-59 months in 2004 in
Nicaragua, nearly 17,000 additional cases of ilressociated with underweight will arise prior
to age 5, primarily due to anemia, ADD and ARI.tBése cases, 70% will occur among children
aged 24 to 59 months.

TABLE VIIL.9
MORBIDITY ASSOCIATED WITH UNDERWEIGHT AMONG CHILDRE N UNDER FIVE
NICARAGUA, 2004 - 2008

Age Total Estimated Cases of Disease
2004 2005 2006 2007 2008 %
0 to 11 months 2 667 16
12 to 23 months 1435 979 14
24 to 59 months 7 801 2522 1020 206 36 70
Total 11 904 3501 1020 206 36 16 667

Source:Authors’ compilation.

9 All the estimates for the cohort aged 0-4 year&G04 decline progressively through 2008 as atresmembers
passing into older age groups.
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In addition to the cases of morbidity indicatedable VI1.9, it is important to consider
treatment specifically for underweight required ¢bildren who suffer from the condition, which
amounts to 80,000 cases in 2004 and 37,000 monebrt2005 and 2008. Of these, nearly 6,000
correspond to low birth weight due to intrautergmewth retardation (LBWGR).

The additional cost in health resulting from thelitidnal cases of disease estimated to
have been caused by undernutrition totals US$ Ziomin 2004 alone, with a present vaitief
US$ 37 million for the 2004-2008 period.

TABLE VII1.10
COSTS OF MORBIDITY ASSOCIATED WITH UNDERWEIGHT
NICARAGUA, 2004-2008 (MILLIONS OF 2004 US$)

Age 2004 2005 2006 2007 2008
Newborn 0.9
1 to 11 months 2.7
12 to 23 months 7.5 4.5
24 to 59 months 15.8 43 17 0.3 0.1
Total 26.9 8.8 1.7 0.3 0.1
PNV 36.8

Source:Authors’ compilation.

The amounts indicated in table VII.10 translate iat equivalent annual cost (EAT)f
US$ 9 million for the period shown, which represemtughly 6.7% of public spending on health
and 0.2% of GDP.

2. Education effects and costs

A projection for the education of the children un@eyears of age in 2084 is created by
estimating the differential probability of scholasachievement as well as the additional costs
that will be produced by the approximately 84,00€ufe students that currently suffer from
undernutrition in Nicaragua.

According to official data, it is reasonable toimsite that between the years 2006 and
2020 some 7,000 additional cases of grade repetitith occur. Of these cases, 80% will occur in
the primary grades and 20% during secondary edurcati

The education costs of the additional repetiti@xpressed in present value (at a discount
rate of 8%), would total 12 million cérdobas or US¥0,000 in 2004 dollars.

This amount, over the 15-year period during whiod ¢ohort being studied would be of
school age (2006-2020), translates into an equivaenual cost of 1.4 million cérdobas or US$
88,000 in 2004 dollars, representing 0.05% of pugtiending on education and 0.002% of GDP
for that year.

Of these costs, 43% would be borne by the childréarhilies and 57% would be covered
by the education system itself.

% with a discount rate of 8% per year.

9 bid.

19 The projection is based on education coveragéhierschool-age population and education levelshes by the
cohort aged 20 to 24 years according to the mashtehousehold survey (2001).
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Moreover, the higher drop-out risk for those suffgrfrom undernutrition will account
for some 15,000 students’ leaving school premaguasla result of this condition.

Consequently, the estimated difference in gradeptetion between those who suffer
from undernutrition and those who do not is 2.1rgewith students suffering from the condition
completing 3.7 years of study on average.

Lastly, for the cohort as a whole it is estimathdtt3 of every 100 children suffering
from undernutrition complete 12 years of schooljl&v20 of every 100 students not suffering
from the condition attain this level of education.

FIGURE VII.6
ESTIMATED DISTRIBUTION OF GRADE COMPLETION FOR THE COHORT AGED 0-59
MONTHS IN 2004, WITH AND WITHOUT UNDERWEIGHT. NICAR AGUA
(In percentages)
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Grade

B Without undernutrition B With undernutrition O Total

SourceCELADE population estimates.

3. Productivity effects and costs

The grade-completion differentials discussed in phevious section translate into less human
capital acquired by those who suffer from undeihatr, producing a direct negative effect on
their productivity.

Also, the estimated 2,136 additional deaths tr@eapected to have occurred between 2004
and 2008 as a result of undernutrition among thertcaged 0-59 months represent a potential
productivity loss of nearly 200 million work houwataring their productive lives (2014 to 2068).

Based on these figures, the economic losses instefproductivity associated with
underweight among the population under 5 yeargefia Nicaragua are estimated at 648 million
cordobas in 2004, equivalent to US$ 41 million @02 dollars®* Of this sum, US$ 34 million is
the result of lower education levels and 7 millisue to differential mortality.

101 with a discount rate of 8% per year.
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Considering the entire period during which thesesés are expected to occur (2014-
2068), the equivalent annual cost is 53 milliondofras or US$ 3.3 million. Of this amount, US$
500,000 corresponds to losses due to mortality@®# 2.8 million represents the costs due to
lower education levels.

The equivalent annual cost of these losses in ptodly represents 0.07% of
Nicaragua's GDP.

4. Summary of effects and costs

Combining all the sources of estimated costs stemfiom undernutrition among the cohort of
children under the age of 5 in 2004 produces d present value of 1.248 billion cérdobas or
US$ 78 million.

These figures indicate that the human resourcdsa®sa result of reduced academic
achievement and higher health costs due to moyleditount for most of the estimated costs of
undernutrition (44% and 47%, respectively).

TABLE VII.11
SUMMARY OF RESULTS: EFFECTS AND COSTS OF UNDERWEIGHT FOR THE COHORT
AGED 0-59 MONTHS IN 2004 IN NICARAGUA

Costs
Units resen Vel?/lllijll?())ns of
Millions of C$ US$
HEALTH
Additional cases of morbidit 117 727 587 36.8
Number of additional deaths 2 136
EDUCATION
Additional repeated gradeps 7 823 125 0.8
Differential number of dropouts 14 705
PRODUCTIVITY
Hours lost due to mortality 197 406 463 97.95 6.1
Fewer years of schooling 2.1 550 34.5
Total 1248 78

Source: Authors’ compilation.
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FIGURE VII.7
DISTRIBUTION OF THE ESTIMATED COST OF UNDERNUTRITIO N IN NICARAGUA BY
FACTOR
(PROSPECTIVE DIMENSION 2004)

Morbidity
47,1%

Dropouts (years
of schooling)

44,1%

Grade repetition
Mortality (Lost 1,0%
of work hours)

7,9%

Source: Authors’ compilation.

D. Analysis of scenarios: Costs and savings

Based on the estimated costs for Nicaragua reguitom the prevalence of underweight among

the population under 5 years of age in 2004, varfmssible scenarios can be constructed. Below
are the results of simulations corresponding tedhscenarios for undernutrition trends and their
effects on costs for the year 2015.

The scenarios considered are the following:

1. The most recent figures available on the prevalefiasmderweight, used for this study,
are maintained through 2015 (see table VII.1).

2. The target set in the Millenium Development GoddG) of reducing underweight to
half 1990 levels is achieved by 2015. This wouldaigrprogressively lowering levels
until reaching a rate of 5.5% for children undera5reduction of approximately 0.3
percentage points per year on average.

3. By 2015, the country has eradicated underweighi¢twfor purposes of analysis means
reducing prevalence to 2.5%, representing the “atirmate as defined by NCHS
measuring parameter&chieving this goal entails a reduction of just 005 percentage
points per year, which would mean maintaining teaed shown between 1998 and 2001.

Figure VII.8 demonstrates how progressively redgdine prevalence of underweight
creates a progressive reduction in the costs adedcwith it. Given that the cohort of children
aged 0-4 years is expanding in Nicaragua, if tleegdence remains constant (scenario 1), costs in
2015 will increase by nearly 3%. If the MDG targsetachieved (scenario 2), the costs of
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underweight for the year 2015 will fall to US$ 42x@llion.'*® And if the scenario of eradication
is realized, the costs will be reduced even furtoea present value of US$ 18.9 milliGhby

2015.

FIGURE VII.8
TREND OF ESTIMATED COSTS OF UNDERWEIGHT FOR THREE S CENARIOS
(MILLIONS OF USS$)
NICARAGUA, 2004 - 2015
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SourceAuthors’ compilation.

Table VII.12 compares the estimated costs in 204 tose projected for each scenario

by 2015. As shown, the greatest variation in costsirs in health and productivity.

SCENARIOS (MILLIONS OF US$) NICARAGUA, 2004 AND 2015

TABLE VII.12
ESTIMATED TOTAL COSTS OF UNDERWEIGHT FOR THE BASE Y EAR AND THREE

Scenarios for the year 2015

2004 Prevalence Reduced to Eradicated
remains constant 5.5% (2.5%)
HEALTH 36.8 37.9 18.7 8.2
EDUCATION 0.8 0.8 0.5 0.2
PRODUCTIVITY

Losses due to mortalit 6.1 6.2 2.7 1.3
Fewer years of schoolin 34.5 35.6 20.4 8.2

Total 78.3 80.4) 422 18.9

Source:Authors’ compilation.

(*) The increased cost is due to demofigureic mgams which suggest a growing cohort of childrged 0 to 4
years, the direct effect of which is an increasthamabsolute number of children suffering from emmaitrition even

if prevalence remains constant.

102
103 pjg.

Value updated to 2015, with a discount rate of &oyear.
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Based on the cost trends shown, it is possiblestimate the potential savings that may
be produced as soon as steps are taken to achepedposed goals.

The distances between the trend lines in figureBbetween scenario 2 and scenario 1
and between scenario 3 and scenario 1) illustreesavings which would occur from year to
year, accumulating through 2015 as steps are taikeeduce or eradicate undernutrition. These
savings, expressed in 2004 present vallfeequal US$ 25.2 million and 45.9 million for
scenarios 2 and 3, respectively. Of these amodbs, and 48%, respectively, would be saved
with the impact produced during the first half & tperiod (2005 — 2010).

TABLE VII.13
ESTIMATED SAVINGS FOR EACH SCENARIO (MILLIONS OF US $)
NICARAGUA, 2015

Reduced to 5.5% | Eradicated (2.5%)
HEALTH 111 17.2
EDUCATION 0.2 0.5
PRODUCTIVITY
Losses due to mortality 4.2 8.3
Fewer years of schooling 9.7 19.9
Total 25.2 45.9

Source: Authors’ compilation.

These results indicate that not only would cost®15 be significantly lower, but
substantial savings would also be produced throuigtiee process of achieving the goal set for
each scenario. Moreover, if the appropriate pedicivere maintained, the projected benefits
would continue to accumulate in the years follow2@d 5.

The above reflects the economic benefits of makirggress towards the eradication of
undernutrition. Any programme that achieves regsulthis area will improve people’s quality of
life while producing substantial savings for sogiet

104 value updated to 2004, with a discount rate off8¥year.
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VIIl. Results of the study in Panama

A. Background

Panama has one of the lowest prevalences of urttitioruin Central America, with rates below
the average for Latin America and the Caribbea. rEsults of the most recent nutrition surveys
show that weight deficits affect 1 in every 15 dh#éih under the age of 5 and roughly a fifth of
this group suffers from stunted growth.

This situation has arisen in a country that has#dwnd highest undernourishment rate in
Central America and has shown a negative trend theedast decade, with a retreat of 48%,
making it difficult to reach the target set in thillennium Development Goals. On the other
hand, Panama has one of the lowest levels of powart extreme poverty in the Central
American subregion (ECLAC, 2005).

According to the most recent official publicatiomadable (ENCOVI, 2003), 6.8% of
children aged 1 to 59 months suffer from undertiatriin the categories “moderate” and
“severe” on the basis of low weight for their agjaus, while significant progress has been made,
it is necessary to continue working towards theliesdion of undernutrition.

Concerning newborns, nearly 13 in every 100 infdratge low birth weight and 8 of
every 100 suffer from intrauterine growth restooti making Panama one of the countries with
the highest incidence among the member nationfi@fCentral American Integration System
(SICA), along with Guatemala.

With respect to the evolving risk of undernutritidring the first years of life, the
problem in Panama—as noted in various studiesdrréljion—has a tendency to become worse
in the first 24 months of life (reaching nearly 9% 2003), followed by improvement and
stabilization during the rest of the pre-schoofjsta
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TABLE VIII.1
POPULATION AND UNDERWEIGHT IN PANAMA

Size of Pooulation Prevalences
Age Population AfF:‘ ted

(2004) ecte 2003 1997 1980 1965/1967
Newborn (IUGR) 69 328 5377 7.896 | No data No data No data
0 to 11 months 69 326 3288 4. 7% 3.6% 7.8% 12.0%
12 to 23 months 68 696 6 125 8.9% 11.5% 1711% 24.0%
24 to 59 month§& 203 376 13 975 6.9% 8.3% 17.6% 12.9%
Total 341 398 28 765

Source: Authors’ compilation, based on National Dégureic and Health Surveys, the Survey of Liviignditions,
the Statistics Division of the Ministry of Healthdestimates from WHO and CELADE.

& Estimated based on the most recent prevalengeefayailable.

® For a given year, the population of newbornsiéssame as that of infants aged 0 to 11 months.

¢ Estimated using the De Onis equation, with adficiata from the Statistics Division of the Minjsof Health on low
birth weight in 2004.

4 The prevalence of undernutrition for 1965/67 esponds to 24 — 47 months.

As the following figure indicates, while underwetidgfas shown a general downward trend in
Panama over the last 40 years, there is a statkasbihetween periods. Whereas the rate remains
more or less constant between 1966 and 1980, file80 fo 1992 it falls by an average of 0.4
percentage points per year. From this point failzere is a period of increase, followed by asoth
period of decline (0.09 and 0.06 percentage pgetsyear, respectively). As a result of these
changing trends, the undernutrition rate in 2008 fact slightly higher than in 1992.

FIGURE VIII.1
ESTIMATED UNDERNUTRITION LEVELS FOR CHILDREN UNDER FIVE
PANAMA, 1966 — 2001
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Source: Authors’ compilation, based on DHS (19651880, 1992, 1997)
and ENCOVI 2003.
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In response to undernutrition problems, Panamacdtatl 17.4% of its GDP to public
social spending between the years 2000 and 20@#hadang an average of 4.7% for education
and 5.9% for health, which, combined, make up diygbver 61% of total public spending. As a
function of GDP for each year, total public so@gpending increased by 14% since 1990 (16%
for education and 13% for health).

FIGURE VIII.2
PUBLIC SOCIAL SPENDING AS A PERCENTAGE OF GDP BY SECTOR
PANAMA, 2001 — 2004
(In percentages)
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Source:ECLAC, social spending data base.

Concerning food policy, Panama’'s Executive Decree W71 of October 18, 2004
establishes the National Secretariat for the FomtiNutrition Plan (SENEPAN) "as the body in
charge of proposing, coordinating, overseeing arduating promotional, prevention, reduction
and training efforts related to the country's faod nutrition problem" (SENEPAN 2006).

B. Effects and costs of underweight in 2004 (Analys is of the
incidental retrospective dimension)

This section describes the estimated consequentamderweight in Panama for health,
education and productivity in the year 2084based on the incidental retrospective dimension.
That is, the health effects and costs for preschbbitdiren (0 to 59 months of age) suffering from
undernutrition that year; the education effects aasts resulting from undernutrition suffered
during the first 5 years of life by those who afeschool age (7 to 18 years) during the year being
studied; and the economic costs resulting from postiuctivity among those of working age (15
to 64 years) who suffered from undernutrition befgaching age 5.

As indicated in the methodology prepared for thetadies, this model is used to estimate
and analyse the effects and costs for educatiomjttheand productivity resulting from
undernutrition in a given year, in this case 2004.

195 The base information used in this study correspomdsta available as of January 2006.
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1. Health
1.1. Effects on health

Those who suffer from undernutrition at an earlg age more vulnerable to disease and death, a
fact which can be determined by analysing probigtilifferentials.

To estimate these effects, the authors have censdhta from epidemiological studies
and the country’s official health statistics, asllves information obtained through interviews
with Panamanian specialists.

1.1.1 Morbidity

In Panama, the effects of underweight on the mdaxbidites of various associated diseases is
likely to have equaled 4,000 additional cases i842@f these cases, half correspond to acute
diarrheal diseases (ADD) and the other half aré¢ridiged evenly between acute respiratory
infections (ARI) and iron-deficiency anenif, a situation arising from the differences in
prevalenc®’ shown in table VIII.2.

TABLE VIII.2

EFFECTS OF UNDERWEIGHT ON HEALTH
PANAMA, 2004
(In percentages)

Anemia 4.8
0to 11 months | ADD 14.4
ARI 15.5
Anemia 0.5
12 to 23 months| ADD 7.6
ARI 1.5
Anemia 7.0
24 to 59 months| ADD 115
ARI 4.3

Source: Authors’ compilation, based on official lieastatistics, relative
risks from specialized studies of Central Amerind ENCOVI 2003.

In addition to the aforementioned figures, thresesaof diseases peculiar to critical
calorie and protein deficiencies, such as wastimjkavashiorkor, were recorded in 206%.

108 The estimated effects and costs presented inrépisrt correspond to averages and are subjetietanargins of
error inherent in the original sources.

107 Differences in prevalence (DP) refer to the imsexl probability for those suffering from underition of
contracting a disease (i) as a “consequence” af toadition.

198 The direct effects of micronutrient deficiencies aot considered, only the effects associated witherweight.
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1.1.2 Mortality

Undernutrition affects mortality through a numbérdiseases, the most common of which are
diarrhea, pneumonia, malaria and measles. In dodénit errors resulting from the poor quality

of official records for causes of death, the sitratn each country was assessed using estimates
made by Fishman et al (2004), which define difféegmelative risks for each cause of death for
children under five years of age, as well as mitytahtes estimated by the Latin American and
Caribbean Demofigureic Centre (CELADE).

Based on the above, it is estimated that nearl§0B7¢hildren under the age of 5 died from
causes related to undernutrition between the yE®8 and 2004. Considering the survival rates of
the various cohorts throughout the period, slightigr 77% would still have been alive in 2004 had
they not suffered from underweight. It is alsoraated that of the total deaths that occurred among
the population of children under 5 in 2004, sondd@ (17%) were related to underweight.

Moreover, as shown in table VII1.3, between 1940 24889 underweight is believed to have
been responsible for the deaths of 40,000 childreler 5 who would have been between the ages of
15 and 64 in 2004 and, therefore, part of the workige population (WAPY® As indicated in
section 3 of the present chapter, this has a suladteffect on the country’s productivity.

TABLE VIII.3
MORTALITY ASSOCIATED WITH
UNDERWEIGHT AMONG CHILDREN UNDER FIVE, ADJUSTED TO THE SURVIVAL RATE
PANAMA, 1940 — 2004

Period No. of child deaths
1940s 6 376
1950s 9103
1960s 11 033
1970s 9 690
1980s 4745
1990s 3437
2000-2004 1546
Total 44 385

Source: Authors’ compilation, based on CELADE papioh and
mortality statistics, relative risks reported bystitnan et al and
DHS 1965/67, 1980, 1992, 1997 and ENCOVI 2003.

1.2.  Costs to the health system

The majority of the institutional (publicly fundedhd private health-care costs which have arisen
from the greater incidence of undernutrition-refatiisease?” affecting children under 5 years of

199 For the purpose of comparing estimated costs, WsAdRefined in this study as the population betw#Brand 64
years of age.
Costs to the public system were estimated basedformation reported by various authorities frime Ministry
of Health. Private costs were estimated using ffieia minimum wage and the fare for urban pultlansport.

110
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age are concentrated among newborns, who repre8&mbdf the affected population and 75% of
the total health costs for the cohort. This is tuthe fact that the highest unit costs occur ia th
group.

The estimated public and private health costs fanafha are equivalent to US$ 26
million in 2004 dollars, representing 0.2% of GDRI&.3% of public spending on health for that
year.

TABLE VIIl.4

HEALTH COST OF UNDERWEIGHT
PANAMA, 2004

Age Nu(r:nabseersof Millions of US$
Newborn (IUGR) 5377 19.9
0 to 11 months 4428 0.9
12 to 23 months 6712 1.6
24 to 59 months 17 169 3.9
Total 33686 26.4

Source:Authors’ compilation.

The nearly 34,000 cases requiring health care dueillnesses associated with
undernutrition (see table VIII.4) include 28,00Ges corresponding to children who need direct
medical attention for no other reason than that tre underweight.

2. Education

2.1. Effects on education

According to the 2002 household survey, the avelegel of education of the adult population
(20 to 64 years of age) is 6.8 years of study,ectifig a progressive increase in school
attendance. The average education level of Panamaaiged 55 to 64 years is 2.9 years lower
than for those aged 20 to 24 years. However, baly of the latter group have completed
secondary education.

For primary and secondary grades, the average toludavel of Panamanians who
suffer from undernutrition is 1.8 years lower thtaat of Panamanians who do not. This may be
due in part to the fact that those who sufferednfrandernutrition at the pre-school stage are
more likely never to have reached even the firshg@ry grade.

The percentage of students having suffered fromerumdrition during childhood who
complete secondary education (22%) is smaller flomnthose who have not suffered from
undernutrition (46%). Considering only those wibme level of schooling, 54% of the
population suffering from undernutrition attendedyoprimary school, whereas the figure for
those not suffering from the condition is 27%. Tb@relation gradually reverses in secondary
education, with fewer than 23% of those who sufifem undernutrition completing 12 years of
school, while 48% of those who do not suffer fromdernutrition reach this level. These
differences are important indicators of the job-@ppnity and income gaps that exist among
Panamanians of working age.
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Underweight in Panama is likely to have caused 5@8ditional grade repetitions in
2004, which translate into corresponding incrementssts. Seventy-three percent of these
repetitions occur at the secondary leVél.

It is worth noting that children who have suffeffedin undernutrition account for a larger
percentage of repetitions in the early primary ggatian do “normal” children. However, as showthén
following figure, the rates for both groups arehleigat the secondary level, though there is ahaayeyp
mainly affecting those who have suffered from undiition.

FIGURE VIII.3

EFFECTS OF UNDERWEIGHT ON GRADE REPETITION
PANAMA, 2004
(In percentages)
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Source: Authors’ compilation, based on official educatiotatistics (2004),
ENCOVI (2003) and CELADE population estimates (2004

2.2. Education costs

Additional operating costs for the education systesulting from the increased grade repetition
rate among those who have suffered from underiartriaiccount for a substantial portion of
education costs. The nearly 5,000 additional stisdestimated to have been present in 2004 due
to the differential probability of repetition trdage into US$ 3.7 million, which represents 0.6%
of public spending on education and 0.03% of GDRHat year.

11 The educational gaps resulting from undernutritieere calculated by adapting estimates from a lodgitl
study conducted in Chile between 1987 and 1998n@via 2005). According to these estimates, among
socioeconomically similar populations, the riskgodde repetition for sudents having suffered frardarnutrition
at the preschool stage is 1.65 times the risk iadents who have not. In the absence of estimédor€entral
America and considering the characteristics ofatiecation systems, comparable estimates betweeGethial
American countries were obtained using the afor¢imeed relative risk for grade repetition and atrit&dn
differential of roughly 1.2.
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TABLE VIILLS
COSTS RESULTING FROM DIFFERENTIAL GRADE REPETITION DUE TO UNDERWEIGHT
PANAMA, 2004

Education Level
Primary Secondary

Annual cost per student (2004 US$) 553 800

n 765 696 2968 142
Additional annual cost (2004 US$)

3733839

% Social spending on education 0.61%
% GDP 0.03%

Source:Authors’ compilation, based on official educatidatistics (2004) and ENCOVI (2003).

3. Productivity
3.1.  Effects on productivity

As mentioned before, undernutrition has a negatiypact on a country's production capacity as dtresu
of increased mortality among children under the afefive due to diseases associated with
undernutrition, as well as lower levels of educatitiained by those suffering from the affliction.

Table VIII.6 shows the magnitude of the lost pratlity resulting from the aforementioned
41,000 deaths of children under the age of 5. @erisig the country's employment rates by cohort,
the consequent cost amounts to 55 million work sioroughly 2.2% of the hours worked by the
economically active population (EAP).

TABLE VIII.6
PRODUCTIVITY EFFECTS OF MORTALITY DUE TO UNDERWEIGH T IN PANAMA

Mortality due to
Age Group (Years) undernutrition (No. of Lost work hours (2004)
cases, 1940 — 1989)
15-24 4745 3202182
25-34 9 690 14 411 580
35-44 11 033 17 682 971
45-54 9103 13703 371
55-64 6 376 6 721 233
Total 40 948 55 721 336
% hours lost relative to EAP 2.2%

Source:Authors’ compilation, based on CELADE populationdamortality statistics, relative risks estimated by
Fishman et al and ENCOVI 2003.

Assuming a work potential of 2,400 hours a yeaeséh deaths associated with
undernutrition translate into an estimated los®®fmillion work hours, equivalent to 3.1% of
those worked by the EAP.

Reduced productivity due to the educational gapesponds to the differences in
distribution of the population according to yeafspamary and secondary education between
those who have suffered from undernutrition angéhaho have not. This phenomenon can be
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observed in the following figure, which reflectetbrade levels reached by those who were able
to attend school.

FIGURE VIII.4
EFFECTS OF UNDERWEIGHT ON EDUCATION-LEVEL DISTRIBUT ION
PANAMA, 2004 (POPULATION AGED 25 TO 64 YEARS)
(In percentages)

With
Undernutrition 18 | 36 | 23 | 23

Without
Undernutrition | 8 | 19 | 24 | 48

Total

0 20 40 60 80 100

@ Did not finish primary O Finished primary @ Did not finish secondary O Finished secondary

Source: Authors’ compilation, based on the Housglsrvey (2002), ENCOVI (2003) and the
CELADE population estimate (2004).

3.2.  Productivity costs

The increased productivity costs reflect the ecanomlue of the aforementioned effects. For the
year 2004, losses due to lower education levelseatenated at US$ 190 million, which
represents 31% of public spending on educatiorraumghly 1.4% of GDP.

Moreover, lost productivity as a result of deatwenf undernutrition among the
population that would have been of working age 002 is estimated at US$ 101 million,
approximately 0.7% of GDP. Thus, were it not foe flevels of undernutrition suffered in the
country over the last few decades, productivit2®4 would have been just over 2% higher.

4. Summary of effects and costs

In summation, it is estimated that in 2004 the uweeht suffered by the various cohorts had a
cost of US$ 322 million. This amount represent®®2d GDP and roughly 13.2% of total public
social spending for the country that year.
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TABLE VIIL.7
SUMMARY OF RESULTS: EFFECTS AND COSTS OF UNDERNUTRITION
PANAMA 2004 (INCIDENTAL RETROSPECTIVE DIMENSION)

Millions of
Units uss$
HEALTH
Additional cases of morbidit 33 686 26.4
Number of additional deaths 44 385
EDUCATION
Additional repeated gradeps 5092 3.7
Differential number of dropouts 63 200
PRODUCTIVITY
Hours lost due to mortality 55 721 336 101.2
Fewer years of schooling 1.8 190.2
Total 322
Social Spending 13.2%
% GDP 2.3%

Source:Authors’ compilation.

As shown in the following figure, the costs cormsging to lost productivity as a result
of mortality and fewer years of schooling accouot hearly 91% of the total, while costs
associated with morbidity and grade repetition tu@ndernutrition account for approximately
8% and 1%, respectively.

FIGURE VIII.5
DISTRIBUTION OF THE COST OF UNDERWEIGHT BY FACTOR
PANAMA 2004 (INCIDENTAL RETROSPECTIVE DIMENSION)

Morbidity

Yz 8.2% Grade repetition
1.2%

~

Mortality (lost
work hours)
31.5%

Dropouts (years
of schooling)
59.2%

SourceAuthors’ compilation.
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C. Effects and costs for the cohort aged 0-59 month s in 2004
(Analysis of the prospective dimension)

This model serves to estimate present and futwegek (and potential savings) associated with
health care, grade repetition and diminished privdtic due to the current prevalence of
underweight in Panama for the year 2004 amongremldnder the age of five.

1. Health effects and costs

As noted in the previous chapter, undernutritioffesad at an early age increases the risk of
dying and contracting certain diseases.

According to projections based on census datas iestimated that of the children
belonging to the cohort aged 0-59 months in 20lghtyy over 3,000 will die before reaching 5
years of age. Of these deaths, nearly 500 willdbeted to undernutrition, with nearly 309 such
cases in 20042 Thus, while undernutrition affects nearly 8% ofldten under 5, the proportion
of deaths resulting from this affliction is 16.5%&flecting the increased risk of mortality for
those who suffer from underweight.

TABLE VIII.8
MORTALITY ASSOCIATED WITH UNDERWEIGHT AMONG CHILDRE N UNDER FIVE
PANAMA, 2004 — 2008

Age 2004 2005 2006 2007 2008 %
0 to 11 months 239 49%
12 to 59 months 7( 71 58 35 18 51%
Total 309 71 53 35 18 486

Source: Authors’ compilation, based on CELADE peapioh and mortality statistics, relative risks
reported by Fishman et al and ENCOVI 2003.

As shown in table VIII.8, the majority of the desithre expected to occur before reaching
age 1, during which period the probability of de&t3.5 times that of the rest of the cohort.
Nevertheless, 247 children may die from causescagsd with underweight between the ages of
1and 4.

Regarding morbidity, it is estimated that among d¢bbort aged 0-59 months in 2004 in
Panama, nearly 7,000 additional cases of illnesscésted with underweight will arise prior to
age 5, primarily anemia, ADD and ARI. Of these sa$9% will occur among children aged 24
to 59 months.

In addition to the cases of morbidity indicatedable VII1.9, it is important to consider
treatment specifically for underweight requireddiyldren who suffer from the affliction, which
amounts to 28,000 cases in 2004 and 9,490 moreebat®005 and 2008. Of these cases, 5,377
correspond to children with low birth weight dudntrauterine growth retardation (LBVW&R).

112 Al the estimates for the cohort aged 0-4 year2004 decline progressively until 2008 as a resiits members
passing into older age groups.
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The increased health cost resulting from the amlthli cases of disease estimated to have
been caused by undernutrition totals US$ 26 miliio2004 alone, with a present valtfef US$
29 million for the 2004-2008 period.

TABLE VIIL.9
MORBIDITY ASSOCIATED WITH UNDERWEIGHT AMONG CHILDRE N UNDER FIVE
PANAMA, 2004 — 2008

Total estimated cases of disease
hoe 2004 2005 2006 2007 2008 %
0 to 11 months 114 17%
12 to 23 months 58] 40p 14%
24 to 59 months 3193 1049 432 88 16 69%
Total 4921 1453 432 8¢ 16 6 910

Source:Authors’ compilation, based on CELADE populatiordamortality statistics, differences in prevalencel a
ENCOVI 2003.

The amounts indicated in table VIII.10 translat®ian equivalent annual cost (EAE)
of US$ 6.7 million for the period shown, which repents roughly 0.8% of public spending on
health and 0.05% of GDP.

TABLE VIII.10
COSTS OF MORBIDITY ASSOCIATED WITH UNDERWEIGHT
PANAMA, 2004-2008 (MILLIONS OF 2004 US$)

Age 2004 2005 2006 2007 2008
Newborn 19.9
1 to 11 months 0.9
12 to 23 months 1.6 1.0
24 to 59 months 3.9 1.1 0/4 0{1 0.02
Total 26.3 2.0 0.4 0.1 0.02
PNV 28.7

Source:Authors’ compilation.

2. Education effects and costs

A projection for the education of the children un@eyears of age in 2084 is created by
estimating the differential probability of scholasachievement as well as the additional costs
that will be produced by the approximately 29,00€ufe students that currently suffer from
undernutrition in Panama.

113 With a discount rate of 8% per year.

14 bid.

115 The projection is based on education coveragehfrschool-age population and education levelshezhby the
cohort aged 20 to 24 years according to the mashtehousehold survey (2002).
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According to official data, it is reasonable toimsgite that between the years 2006 and
2021 some 2,000 additional cases of grade repetitith occur. Of these cases, 27% will occur in
the primary grades and 73% during secondary edurcati

The education costs of the additional repetitiexpressed in present value (at a discount
rate of 8%), would total US$ 1 million in 2004 dut.

This amount, over the 16-year period during whiwh ¢ohort being studied would be of
school age (2006-2021), translates into an equivalenual cost of US$ 90,000 in 2004 dollars,
representing 0.02% of social spending on educaiio®.001% of GDP for that year.

Of these costs, 22% would be borne by the childréarhilies and 78% would be covered
by the education system itself.

Moreover, the higher drop-out risk for those suffgrfrom undernutrition will account
for some 3,500 students’ leaving school prematuaels result of this condition.

FIGURE VIII.6
ESTIMATED DISTRIBUTION OF GRADE COMPLETION FOR THE COHORT AGED 0-59
MONTHS IN 2004, WITH AND WITHOUT UNDERWEIGHT
PANAMA
(In percentages)

55
50 H
45 H
40 H
35 H
30 H
25 H
20 H
15 H
10 H

Grades

B Without undernutrition B With undernutrition O Total

Source: Authors’ compilation, based on the Household Sur{2§02), ENCOVI (2003) and
CELADE population estimates.

Consequently, the estimated difference in gradepteiion between those who suffer from
undernutrition and those who do not is 1.4 yeanth wtudents suffering from the condition
completing 8.4 years of study on average.

Lastly, for the cohort as a whole it is estimatedtt32 of every 100 children suffering
from undernutrition complete 12 years of schooljlevb3 of every 100 students not suffering
from the condition attain this level of education.
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3. Productivity effects and costs

The grade-completion differentials discussed in ghevious section translate into less human
capital acquired by those who suffer from undeitiatr, producing a direct negative effect on
their productivity.

Also, the estimated 500 additional deaths thaeapected to have occurred between 2004
and 2008 as a result of undernutrition among thertcaged 0-59 months represent a potential
productivity loss of nearly 72 million work hourarihg their productive lives (2014 to 2068).

Based on these figures, the economic losses instefnproductivity associated with
underweight among the population under 5 yearsgef ia Panama are estimated at US$ 36
million in 2004 dollars:® Of this sum, US$ 33 million is the result of lovegtucation levels and
US$ 3 million is due to differential mortality.

Considering the entire period during which thesssés are expected to occur, the
equivalent annual cost is US$ 3 million. Of thiscamt, US$ 256,000 corresponds to losses due
to lower education levels and US$ 2.7 million reyergts the costs due to mortality.

The equivalent annual cost of these losses in ptodly represents 0.02% of Panama’s
GDP.

4. Summary of effects and costs

Combining all the sources of estimated costs stemrfiom undernutrition among the cohort of
children under the age of 5 in 2004 produces aepteslue of US$ 65 million.

TABLE VIII.11
SUMMARY OF RESULTS: EFFECTS AND COSTS OF UNDERWEIGHT FOR THE COHORT
AGED 0-59 MONTHS IN 2004 IN PANAMA

Units Costs (Present Value)
Millions of US$
HEALTH
Additional cases of morbidit 38 255 28.7
Number of additional deaths 486
EDUCATION
Additional repeated gradeps 2543 0.8
Differential number of dropouts 3533
PRODUCTIVITY
Hours lost due to mortality 71711 942 3.2
Fewer years of schooling 1.4 32.6
Total 65

Source:Authors’ compilation.

18 Wwith a discount rate of 8% per year.
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These figures indicate that the human resourcdsa®sa result of reduced academic
achievement and higher health costs due to moyleditount for most of the estimated costs of
undernutrition (50% and 44%, respectively).

FIGURE VIII.7
DISTRIBUTION OF THE ESTIMATED COST OF UNDERNUTRITIO N IN PANAMA BY
FACTOR (PROSPECTIVE DIMENSION 2004)

Morbidity
44,0%

Dropouts (years
of schooling)
50,0% \

Mortality (lost

work hours) -

4.8% Grade repetition
1,2%

SourceAuthors’ compilation.

D. Analysis of scenarios: Costs and savings

Based on the estimated costs for Panama resutongthe prevalence of underweight among the
population under five years of age in 2004, varipassible scenarios can be constructed. Below
are the results of simulations corresponding tedhscenarios for undernutrition trends and their
effects on costs for the year 2015.

The scenarios considered are the following:

1. The most recent figures available on the prevalefiamderweight, used for this study,
are maintained through 2015 (see table VIII.1).

2. The target set in the Millenium Development GodDG) of reducing underweight to
half 1990 levels is achieved by 2015. This wouldaigrprogressively lowering levels
until reaching a rate of 3% for children under S5realuction of approximately 0.3
percentage points per year on average.

3. By 2015, the country has eradicated underweighi¢lwfor purposes of analysis means
reducing prevalence to 2.5%, representing the “atfrmate as defined by NCHS
measuring parametersichieving this goal entails a reduction of just ove.35
percentage points per year.

Figure VIII.8 demonstrates how progressively rexdgdhe prevalence of underweight creates
a progressive reduction in the costs associatdditviGiven that the cohort of children ages 0-4 is
shrinking in Panama, if the prevalence remainstaahgscenario 1), the costs will decrease slolvly.
the MDG target is achieved (scenario 2), the aofstsrderweight for the year 2015 will fall to US$
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27.5 million!’” And if the scenario of eradication is realize@ tosts will be reduced even further to
a present value of US$ 15.1 millidhby 2015.

FIGURE VII1.8
ESTIMATED COSTS OF UNDERWEIGHT FOR THREE SCENARIOS (MILLIONS OF US$)
PANAMA, 2004 - 2015

70
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Cost
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2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Years

—— Prevalence unchanged Reducedto 3% —— Eradicated

SourceAuthors’ compilation.

Table VIII.12 compares the estimated costs in 200t those projected for each
scenario by 2015. As shown, the greatest variati@osts occurs in health and productivity.

TABLE VIII.12
ESTIMATED TOTAL COSTS OF UNDERWEIGHT
FOR THE BASE YEAR AND THREE SCENARIOS (MILLIONS OF US$)
PANAMA, 2004 AND 2015
(In percentages)

Scenarios for the year 2015
2004 Prevalence remains|  poy cedto3% | Eradicated (2.5%)
constant

HEALTH 28.7 28.4 7.0 4.2

EDUCATION 0.8 0.8 0.5 0.2
PRODUCTIVITY

Losses due to mortality 3.2 31 11 0.9
Fewer years of schoolin 32.6 32.6 19.0 9.7

TOTAL 65.3 64.9" 27.5 15.1

Source:Authors’ compilation.

(*) The slight reduction in cost is due to demafigic projections which suggest a shrinking colbéxthildren aged
0 to 4 years, the direct effect of which is a regturcin the absolute number of children sufferingni undernutrition
even if prevalence remains constant.

17 value updated to 2015, with a discount rate of &oyear.

118 value updated to 2015, with a discount rate off8¥year.
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Based on the cost trends shown, it is possiblestimate the potential savings that may
be produced as soon as steps are taken to ach&epedposed goals.

The distances between the trend lines in figuré.&[between scenario 2 and scenario 1
and between scenario 3 and scenario 1) illustreesavings which would occur from year to
year, accumulating through 2015 as steps are takeeduce or eradicate undernutrition. These
savings, expressed in 2004 present vallequal US$ 99 million and US$ 125 million for
scenarios 2 and 3, respectively, of which 55% ea@d by mid 2010.

This means that not only would costs in 2015 beii@antly lower, but substantial
savings would also be produced throughout the poa# achieving the goal set for each
scenario. Moreover, if the appropriate policies evaraintained, the projected benefits would
continue to accumulate in the years following 2015.

TABLE VIII.13
ESTIMATED SAVINGS FOR EACH SCENARIO (MILLIONS OF US $)
PANAMA, 2015

Reduced to 3% Eradicated (2.5%)
HEALTH 86.6 109.0
EDUCATION 0.2 0.4
PRODUCTIVITY
Losses due to mortality 3.0 35
Fewer years of schooling 8.7 125
Total 98.5 125.4

Source:Authors’ compilation.

The above reflects the economic benefits of makirggress towards the eradication of
undernutrition. Any programme that achieves redulthis area will improve people’s quality of
life while producing substantial savings for sogiet

119 value updated to 2004, with a discount rate off8¥year.
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IX. Results of the study in the
Dominican Republic

A. Background

The Dominican Republic belongs to the group of ¢oes with a low prevalence of
undernutrition in the region of Latin America aine tCaribbean, with weight deficits affecting 1
in every 19 children under the age of 5 and 1/1thisfgroup suffering from stunted growth.

This situation exists in a country that has onéhefhighest rates of undernourishment in
the subregion, with one in every five people livingextreme poverty.

Moreover, the analysis of the degree of progresslembetween 1990/1992 and
2000/2002 towards achieving the nutritional targgtablished in the Millennium Development
Goals reveals a disparate situation: while the gmalinderweight has already been achieved,
undernourishment is declining at only a third af thte necessary (ECLAC, 2005).

According to the most recent official publicatiomadable (WHO/DHS, 2002), 5.3% of
children aged 1 to 59 months suffer from undertiatri in the categories “moderate” and
“severe” on the basis of low weight for age and®8n the basis of low stature for age.

In addition to the effects of undernutrition on five-school population, low birth weight
is relevant as well, as evidenced by the chainaofality present in the life cycle during these
early stages. Approximately 8 in every 100 newbdnge low birth weight and slightly over 3 in
every 100 suffer from intrauterine growth restoati a rate which falls within the average range
among the member countries of the Central Amerigtagration System (SICA).
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TABLE IX.1
POPULATION AND UNDERWEIGHT IN THE DOMINICAN REPUBLI C
Size of Population Prevalences
Age Population | Affected (In percentages)

(2004) (20047 002 | 2000 1991 1986
Newborn (IUGR) 205 740 7078 3.4 | No data No data No data
0 to 11 monthé 205 740 6 352 3.1 2.9 6.0 6.9
12 to 23 months 202 23| 12 247 g.1 6.3 13.9 12.6
24 to 59 months 594 918 32164 5.4 4.7 10.1 Na dat
Total 1 002 890 57 841

Source:Authors’ compilation, based on National Demofigar@ind Health Surveys, SESPAS and estimates from
WHO and CELADE.

# Estimated based on the most recent prevalencesfapailable. )
, For a given year, the population of newborns ésghme as that of infants aged 0 to 11 months

- Estimated using the De Onis equation, with offidiata from SESPAS on low birth weight in 2004.

4 The prevalence of undernutrition for 1986 correstsoto children aged 6 — 11 months.

With respect to the evolving risk of undernutritiolring the first years of life, the
problem in the Dominican Republic—as noted in vasictudies in the region—has a phase of
significant expansion in the first 24 months oél{fover 6% in 2002), followed by improvement
and stabilization during the rest of the pre-sclabage.

FIGURE IX.1
ESTIMATED UNDERNUTRITION LEVELS FOR CHILDREN UNDER FIVE
DOMINICAN REPUBLIC, 1976 — 2002

40%

35%

30%

25%

20%

15%

10%

5%

O% T T T T T T T T T T T T T T T T T T T T T T T T T T T
1975 1980 1985 1990 1995 2000 2005

Source: Authors’ compilation, based on DHS (19886, 1991, 1996, 2000 and 2002).
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As shown in figure IX.1, the rate of underweighttie Dominican Republic has declined
steadily over a 40-year period; however, its reidachas slowed considerably in recent years.
While the rate declines between the years 198618%6 by approximately 0.65 percentage
points per year on average, from 1996 to 2002 fy only 0.1 percentage points per year. It is
worth noting, however, that the prevalence of ungéght in 2002 is 15% higher than in the year
2000 (5.3% compared to 4.6%). Nevertheless, theafgece in 2002 is half that of 1990 in the
country.

In response to undernutrition problems, the DonainiRepublic dedicated 7.3% of its
GDP to public social spending between the year® 20@ 2003, earmarking an average of 2.9%
for education and 1.7% for health, which, combimadke up 62% of total public spending. As a
function of GDP for each year, total public sogpénding increased by 55% on 1990 (121% for
education and 48% for health).

FIGURE 1X.2
PUBLIC SOCIAL SPENDING AS A PERCENTAGE OF GDP BY SECTOR
DOMINICAN REPUBLIC, 2000 - 2003
(In percentages)
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SourceECLAC, social spending data base.

B. Effects and costs of underweight in 2004 (Analys is of the
incidental retrospective dimension)

This section describes the estimated consequefficeslerweight in the Dominican Republic for

health, education and productivity in the year 2884based on the incidental retrospective
dimension. That is, the health effects and costgfe-school children (0 to 59 months of age)
suffering from undernutrition that year; the edimat effects and costs resulting from

undernutrition suffered during the first five yearfslife by those who are of school age (7 to 18
years) during the year being studied; and the enaneosts resulting from lost productivity

among those of working age (15 to 64 years) whéesed from undernutrition before reaching
age 5.

120 The base information used in this study corredpda data available as of April 2006.

173



ECLAC - Project Documents Collection The cost afigrer: Social and economic impact of child undeiitiatr...

As indicated in the methodology prepared for treadies, this model is used to estimate
and analyse the effects and costs for educatioajtrtheand productivity resulting from
undernutrition in a given year, in this case 2004.

1. Health
1.1. Effects on health

Those who suffer from undernutrition at an earlg age more vulnerable to disease and death, a
fact which can be determined by analysing probgtidiifferentials.

To estimate these effects, the authors have censdhta from epidemiological studies
and the country’s official health statistics, asllvas information obtained through interviews
with Dominican specialists.

1.1.1 Morbidity

In the Dominican Republic, the effects of underkeign the morbidity rates of various
associated diseases is likely to have amounted2@07additional cases in 2004. This figure is
comprised of acute diarrheal diseases (ADD) wittrlye4,000 cases, acute respiratory infections
(ARI) with roughly 1,800 cases and iron-deficieranyemia with approximately 1,400 casésa
situation resulting from the differences in prevai&?’ shown in table 1X.2.

TABLE 1X.2
HEALTH EFFECTS OF UNDERWEIGHT
DOMINICAN REPUBLIC, 2004

Age Disease Differences in prevalence (In
percentages)
Anemia 0.5
0 to 11 months | ADD 14.0
ARI 15.3
Anemia 0.3
12 to 23 months| ADD 6.3
ARI 1.4
Anemia 4.3
24 to 59 months| ADD 7.2
ARI 3.8

Source: Authors’ compilation, based on official lesstatistics, relative risks from
specialized studies of Central America and DHS 2002

121 The estimated effects and costs presented irrepisrt correspond to averages and are subjebetmnargins of

error inherent in the original sources.
22 Differences in prevalence (DP) refer to the incegaprobability for those suffering from undernudnit of
contracting a disease (i) as a “consequence” af toadition.
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Unlike the Central American countries with higheeyalences of undernutrition, the
Dominican Republic does not report cases of wastirigvashiorkor?®

1.1.2 Mortality

Undernutrition affects mortality through a numbérdiseases, the most common of which are
diarrhea, pneumonia, malaria and measles. In ¢odénit errors resulting from the poor quality

of official records for causes of death, the sitrain each country was assessed using estimates
made by Fishman et al (2004), which define difféegmelative risks for each cause of death for
children under 5 years of age, as well as mortafitgs estimated by the Latin American and
Caribbean Demofigureic Centre (CELADE).

Based on the above, it is estimated that some 893;Bildren under the age of 5 died
from causes related to undernutrition between #ars/1940 and 2004. Considering the survival
rates of the various cohorts throughout the pestightly over 74% would still have been alive
in 2004 had they not suffered from underweights lalso estimated that of the total deaths that
occurred among the population of children undez fiv2004, nearly 7,000 (14%) were related to
underweight.

Moreover, as shown in table IX.3, between 1940 E9&D underweight is believed to have
been responsible for the deaths of 265,000 childneler 5 who would have been between the ages of
15 and 64 in 2004 and, therefore, part of the worsige population (WAPY* As indicated in
section 3 of the present chapter, this has a suladteffect on the country’s productivity.

TABLE IX.3
MORTALITY ASSOCIATED WITH
UNDERWEIGHT AMONG CHILDREN UNDER FIVE, ADJUSTED TO THE SURVIVAL RATE
DOMINICAN REPUBLIC, 1940 - 2004

Period No. of child deaths
1940s 37 580
1950s 55795
1960s 72 888
1970s 61434
1980s 37982
1990s 17 669
2000-2004 6 691
Total 290 039

Source: Authors’ compilation, based on CELADE populationdan
mortality statistics, relative risks estimated bstfnan et al and DHS
1976, 1986, 1991, 1996, 2000 and 2000.

123 The direct effects of micronutrient deficienciee aot considered, only the effects associated witterweight.
124 For the purpose of comparing estimated costs, WAdRefined in this study as the population betw#grand 64
years of age.
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1.2.  Costs to the health system

The institutional (publicly funded) and private hlibacosts of additional treatment for diseases
associated with undernutritidf, affecting children under 5 years of age, are coimated among
newborns. This group, which represents 11% of ffexi@d population, accounts for 78% of the
total health costs, due to the greater unit costeatting them.

In the Dominican Republic, the public and privabsts arising from the effects on health
amount to 549 million pesos or US$ 13 million ir020dollars. This represents 0.07% of GDP
for 2004 and 6.3% of public spending on healthG63%

A breakdown of these costs reveals that 91% caorekpo the public sector and 9% to
the private sector.

TABLE 1X.4
HEALTH COST OF UNDERWEIGHT
DOMINICAN REPUBLIC, 2004

Age Number of Cases Millions of RD$| Millions of $$
Newborn (IUGR) 7078 426.1 10.1
0 to 11 months 8 244 21.3 0.5
12 to 23 months 13230 29.5 0.7
24 to 59 months 37 102 71.6 1.7
Total 65 654 548.6 13.0

Source: Authors’ compilation.

The nearly 66,000 cases requiring health care dueilltesses associated with
undernutrition (see table 1X.4) include 58,000 saserresponding to children who need direct
medical attention for no other reason than that #ve underweight.

2. Education
2.1. Effects on education

According to the 2002 household survey, the avdeagt of education of the adult population (2G40
years of age) is 7.7 years of study, reflectingagnessive increase in school attendance. While the
average education level of age group 55-64 is daksybelow that of age group 20-24, scholastic
achievement remains low and because of the coveefg#, which remains high, only 43% of the
latter group have completed secondary education.

For primary and secondary grades, the average taludavel of Dominicans who suffer
from undernutrition is 2.1 years lower than thaDaiminicans who do not. This is probably due

125 Costs to the public system were estimated basddformation reported by various authorities frime Ministry
of Health. Private costs were estimated using ffieia minimum wage and the fare for urban pultlansport.

126 Al the calculations for total social spendingiaocial spending by sector were made using figiare2003, which
are the most recent data available on spending.
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in part to the fact that those who suffered frondemutrition at the pre-school stage are more
likely never to have reached even the first pringrade.

The percentage of those having suffered from undetion during childhood who
complete secondary education (12%) is smaller thanhose who have not suffered from the
condition (34%). Considering only those with soragel of schooling, 55% of the population
suffering from undernutrition attended only primasghool, whereas the figure for those not
suffering from undernutrition is 28%. This corrébat gradually reverses in secondary education,
with fewer than 13% of those who suffer from undgrition completing 12 years of school,
while 38% of those who do not suffer from the cdiodi reach this level. These differences are
important indicators of the job-opportunity and ante gaps that exist among Dominicans of
working age.

Underweight in the Dominican Republic is likely have caused 5,136 additional grade
repetitions in 2004, which translate into corresping incremental costs. Eighty-eight percent of
these repetitions occur at the primary |€¥él.

It is worth noting that children who have sufferedm undernutrition account for a
larger percentage of repetitions in the early primgrades than do “normal” children. However,
as shown in the following figure, the rates fortbaroups are higher at the secondary level,
though there is always a gap mainly affecting thelse have suffered from undernutrition.

FIGURE 1X.3
EFFECTS OF UNDERWEIGHT ON GRADE REPETITION
DOMINICAN REPUBLIC, 2004
(In percentages)

16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Primary Secondary

@ Without undernutrition @ With undernutrition

Source: Authors’ compilation, based on official edtion statistics (2003), DHS (2002) and
CELADE population estimates (2004).

127" The educational gaps resulting from undernutritiere calculated by adapting estimates from a lodgitl
study conducted in Chile between 1987 and 1998n@vie 2005). According to these estimates, among
socioeconomically similar populations, the riskgodde repetition for sudents having suffered frardarutrition
at the pre-school stage is 1.65 times the risksfodents who have not. In the absence of estiméorGentral
America and considering the characteristics ofatiecation systems, comparable estimates betweeGethial
American countries were obtained using the afor¢imeed relative risk for grade repetition and atrit&dn
differential of roughly 1.2.
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2.2. Education costs

Additional operating costs for the education systesulting from the increased grade repetition
rate among those who have suffered from underimrtriiccount for a substantial portion of

education costs. The slightly over 5,000 additistatients present in 2004 due to the differential
probability of repetition translate into US$ 493)00epresenting 0.1% of public spending on
education and 0.003% of GDP.

TABLE IX.5
COSTS RESULTING FROM DIFFERENTIAL GRADE REPETITION
DUE TO UNDERWEIGHT
DOMINICAN REPUBLIC, 2004

Education level
Primary Secondary

Annual cost per student (RD$ 2004) 4276 2573
Additional annual cost (RD$ 2004) 19 220 638 1649 433

o 456 334 39161
Additional annual cost (2004 US$) 295 494
% Social spending on education 0.1%
% GDP 0.003%

Source:Authors’ compilation, based on official educatidatistics (2003) and DHS (2002).

3. Productivity
3.1.  Effects on productivity

As mentioned before, undernutrition has a negatngact on a country's production capacity as a
result of increased mortality among children unither age of five from diseases associated with
undernutrition, as well as lower levels of eduaattained by those suffering from the affliction.

Table IX.6 shows the magnitude of the lost proditgti resulting from the
aforementioned 266,000 deaths of children under @be of 5. Considering the country's
employment rates by cohort, the consequent costiatmdo 342.5 million work hours, roughly
5% of the hours worked by the economically actigpyjation (EAP).
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TABLE 1X.6
PRODUCTIVITY EFFECTS OF MORTALITY DUE TO UNDERWEIGH T
IN THE DOMINICAN REPUBLIC

Mortality due to
Age Group (Years) undernutrition (No. of Lost work hours (2004)
cases,1940 — 1989)

15-24 37 982 45 825 587
25-34 61434 48 927 468
35-44 72 888 109 930 030
45-54 55 795 87 286 099
55-64 37 580 50 569 686
Total 265 680 342 538 869
% hours lost relative to EAP 5.0%

Source:Authors’ compilation, based on CELADE populatiordanortality statistics, relative risks
estimated by Fishman et al and DHS 2002.

Assuming a work potential of 2,400 hours a years¢h deaths associated with
undernutrition translate into an estimated los§®7 million work hours, equivalent to 7% of
those worked by the EAP.

Reduced productivity due to the educational gapesponds to the differences in
distribution of the population according to yeafspamary and secondary education between
those who have suffered from undernutrition andgehaho have not. This phenomenon can be
observed in the following figure, which reflectetbrade levels reached by those who were able
to attend school.

FIGURE IX.4
EFFECTS OF UNDERWEIGHT ON EDUCATION-LEVEL DISTRIBUT ION
DOMINICAN REPUBLIC, 2004 (POPULATION AGED 25 TO 62 YEARS)
(In percentages)

With
Undernutrition 45 | 10 | 32 [ 13
Without
Undernutrition 2 6 | i | 38
27 | 7 | 33 | 33
Total
0 20 40 60 80 100
@ Did not finish primary O Finished primary @ Did not finish secondary O Finished secondary

Source: Authors’ compilation, based on the Household Sur¢2902), DHS (2002) and the
CELADE population estimate (2004).
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3.2.  Productivity costs

The increased productivity costs reflect the ecanaalue of the aforementioned effects. For the
year 2004, losses due to lower education levelseastenated at US$ 132 million, which
represents 31% of public spending on educatiorraughly 0.7% of GDP.

Moreover, lost productivity as a result of deatmenf undernutrition among the
population that would have been of working age @02 is estimated at US$ 526 million,
approximately 2.8% of GDP. Thus, were it not foe flevels of undernutrition suffered in the
country over the last few decades, productivitg®4 would have been roughly 3.5% higher.

4. Summary of effects and costs

In summation, it is estimated that in 2004 the wweéht suffered by the various cohorts had a
cost of 22.35 billion pesos, equaling US$ 672 willi This amount represents 3.6% of GDP and
roughly 59% of total social spending for the countr

TABLE IX.7
SUMMARY OF RESULTS: EFFECTS AND COSTS OF UNDERNUTRITION
DOMINICAN REPUBLIC 2004 (INCIDENTAL RETROSPECTIVE D IMENSION)

Units Millions of Millions of
RD$ Us$
HEALTH
Additional cases of morbidit 65 654 549 13.0
Number of additional deaths 283 348
EDUCATION
Additional repeated gradep 5136 21 0.5
Differential number of dropouts 2691
PRODUCTIVITY
Hours lost due to mortality 342 538 869 16 212 525.8
Fewer years of schooling 2.1 5569 132.2
Total 22 350 672
Social Spending 59.1%
% GDP 3.6%

Source: Authors’ compilation.

As shown in the following figure, the costs corrasging to lost productivity as a result
of mortality and fewer years of schooling accoumnt 98% of the total, while costs associated
with morbidity from undernutrition account for rdug 2% and grade repetition represents just
under 0.1%.
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FIGURE IX.5
DISTRIBUTION OF THE COST OF UNDERWEIGHT BY FACTOR
DOMINICAN REPUBLIC 2004 (INCIDENTAL RETROSPECTIVE D IMENSION)

Dropouts (years Morbidity Grade repetition
of schooling) 1.9% 0.1%
19.7% ~ ]

Mortality (lost
work hours)
78.3%

Source:Authors’ compilation.

C. Effects and costs for the cohort aged 0-59 month s in 2004
(Analysis of the prospective dimension)

This model serves to estimate present and futwwsek (and potential savings) associated with
health care, grade repetition and diminished privdtic due to the current prevalence of
underweight in the Dominican Republic in the ye@@4£2among children under the age of five.

1. Health effects and costs

As noted in the previous chapter, undernutritioffesad at an early age increases the risk of
dying and contracting certain diseases.

According to projections based on census datas iestimated that of the children
belonging to the cohort aged 0-59 months in 20lghtyy over 17,000 will die before reaching 5
years of age. Of these deaths, over 2,200 willetsged to undernutrition, with 1,300 such cases
in 2004 Thus, while undernutrition affects nearly 5.3%cbfldren under 5, the proportion of
deaths resulting from this affliction is 13%, retieg the increased risk of mortality for those
who suffer from underweight.

As shown in table IX.8, the majority of the dea#ine expected to occur before reaching
age 1, during which period the probability of de&h3 times that of the rest of the cohort.
However, 58% of the deaths from causes associatdunderweight may occur between the
ages of 1 and 4.

128 Al the estimates for the cohort aged 0-4 year2004 decline progressively until 2008 as a resiits members
passing into older age groups.
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TABLE 1X.8
MORTALITY ASSOCIATED WITH UNDERWEIGHT AMONG CHILDRE N UNDER FIVE
DOMINICAN REPUBLIC, 2004 - 2008
Age 2004 2005 2006 2007 2008 %
0 to 11 months 954 42%
12 to 59 months 368 371 27 186 D3 58%
Total 1323 371 279 186 938 2 252

Source: Authors’ compilation, based on CELADE papioh and mortality statistics, relative risks
reported by Fishman et al and DHS 2002.

Regarding morbidity, it is estimated that among dbkort aged 0-59 months in 2004 in
the Dominican Republic, nearly 11,000 additionadesaof illness associated with underweight
will arise prior to age 5, primarily anemia, ADDAARI. Of these cases, 67% will occur among
children aged 24 to 59 months.

In addition to the cases of morbidity indicatedtable 1X.9, it is important to consider
treatment specifically for underweight requireddbyidren who suffer from the condition, which
amounts to 58,000 cases in 2004 and 20,000 monebrt2005 and 2008. Of these, slightly over
7,000 correspond to low birth weight due to intesiute growth retardation (LBWGR).

TABLE 1X.9
MORBIDITY ASSOCIATED WITH UNDERWEIGHT AMONG CHILDRE N UNDER FIVE
DOMINICAN REPUBLIC, 2004 - 2008

Age Total estimated cases of disease
2004 2005 2006 2007 2008 %
0 to 11 months 1891 17%
12 to 23 months 983 708 15%
24 to 59 months 4938 1616 63 126 2 67%
Total 7 813 2324 634 126 22 10920

Source: Authors’ compilation, based on CELADE pagioh and mortality statistics, differences in @lence and DHS
2002.

The additional cost in health resulting from thelitidnal cases of disease estimated to
have been caused by undernutrition totals US$ 1iBomin 2004 alone, with a present valtie
(PNV) of US$ 14 million for the 2004-2008 period.

129 with a discount rate of 8% per year.
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TABLE 1X.10
COSTS OF MORBIDITY ASSOCIATED WITH UNDERWEIGHT
DOMINICAN REPUBLIC, 2004-2008 (MILLIONS OF 2004 US$)

Age 2004 2005 2006 2007 2008
Newborn 10.1
1 to 11 months 0.5
12 to 23 months 0.7 0.4
24 to 59 months 1.7 0.4 02 0.03 0.01
Total 13.0 0.9 0.2 0.03 0.01
PNV 14.0

Source: Authors’ compilation.

The amounts indicated in table 1X.10 translate amcequivalent annual cost (EAE)of
US$ 4 million for the period shown, which represemtughly 1.9% of public spending on health
and 0.02% of GDP.

2. Education effects and costs

A projection for the education of the children undeyears of age in 2084 is created by
estimating the differential probability of scholashichievement as well as the additional costs that
will be produced by the approximately 53,000 futwstidents that currently suffer from
undernutrition in the Dominican Republic.

According to official data, it is reasonable toimsite that between the years 2006 and
2021 some 3,000 additional cases of grade repetitith occur. Of these cases, 88% will occur in
the primary grades and 12% during secondary edurcati

The education costs of these additional repetitixpressed in present value (at a
discount rate of 8%), would total 7.3 million peswdJS$ 174,000 in 2004 dollars.

This amount, over the 16-year period during whioh ¢ohort being studied would be of

school age (2006-2021), translates into an equivalenual cost of 826,000 pesos or US$ 20,000
in 2004 dollars.

130 1pid.

131 The projection is based on education coveragéherschool-age population and education levelshes by the
cohort aged 20 to 24 years according to the mashtehousehold survey (2002).
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FIGURE 1X.6
ESTIMATED DISTRIBUTION OF GRADE COMPLETION FOR THE COHORT AGED 0-59
MONTHS IN 2004, WITH AND WITHOUT UNDERW EIGHT
DOMINICAN REPUBLIC
(In percentages)

50
45
40
35
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10

Grades

B Without undernutrition B With undernutrition O Total

Source: Authors’ compilation, based on the Household Sur¢2902), DHS (2002) and
CELADE population estimates.

Moreover, the higher drop-out risk for those suffgrfrom undernutrition will account
for some 5,700 students’ leaving school prematuaels result of this condition.

Consequently, the estimated difference in gradeptetion between those who suffer
from undernutrition and those who do not is 1.7rgeavith Dominicans suffering from the
condition completing 7.6 years of study on average.

Lastly, for the cohort as a whole it is estimatkdtt23 of every 100 children suffering
from undernutrition complete 12 years of schooljlevd5 of every 100 students not suffering
from the condition attain this level of education.

3. Productivity effects and costs

The grade-completion differentials discussed in ghevious section translate into less human
capital acquired by those who suffer from undeihatr, producing a direct negative effect on
their productivity.

Also, the estimated 2,252 additional deaths theeapected to have occurred between 2004
and 2008 as a result of undernutrition among thertaaged 0-59 months represent a potential
productivity loss of nearly 217 million work howtaring their productive lives (2014 to 2068).

Based on these figures, the economic losses instefproductivity associated with
underweight among the population under 5 yeargefia the Dominican Republic are estimated
at 870 million pesos in 2004, equivalent to US$ndllion in 2004 dollars?®? Of this sum, US$

132 with a discount rate of 8% per year.
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12 million is the result of lower education levedad US$ 9 million is due to differential
mortality.

Considering the entire period during which thesesés are expected to occur (2014-
2068), the equivalent annual cost is 71 milliongsesr US$ 1.7 million. Of this amount, US$
700,000 corresponds to costs due to mortality aB& W million represents the losses due to
lower education levels.

The equivalent annual cost of these losses in ptodiy represents 0.01% of the
Dominican Republic’'s GDP.

4. Summary of effects and costs

Combining all the sources of estimated costs stemrfiom undernutrition among the cohort of
children under the age of 5 in 2004 produces d po&sent value of 1.468 billion pesos or US$
35 million.

These figures indicate that the human resourcdsa®sa result of reduced academic
achievement and higher health costs due to moyleditount for most of the estimated costs of
undernutrition (35% and 40%, respectively).

TABLE IX.11
SUMMARY OF RESULTS: EFFECTS AND COSTS OF UNDERWEIGHT FOR THE COHORT
AGED 0-59 MONTHS IN 2004 IN THE DOMINICAN REPUBLIC

Costs
Units MiIIion(spcgisent Valilﬁiegns of
RD$ Us$
HEALTH
Additional cases of morbidit 77 828 590.4 14.0
Number of additional deaths 2 252
EDUCATION
Additional repeated gradep 2983 7.3 0.2
Differential number of dropouts 5701
PRODUCTIVITY
Hours lost due to mortality 216 698 585 360.9 8.6
Fewer years of schooling 1.7 509.3 121
Total 1468 35

SourceAuthors’ compilation.
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FIGURE IX.7
DISTRIBUTION OF THE ESTIMATED COST OF UNDERNUTRITIO N IN THE DOMINICAN
REPUBLIC BY FACTOR (PROSPECTIVE DIMENSION 2004)

Dropouts (years

of schooling) Morbiijity
34.7% 40.2%

Mortality (lost

work hours) Grade repetition
24.6% 0.5%

Source: Authors’ compilation.

D. Analysis of scenarios: Costs and savings

Based on the estimated costs for the Dominican Riepuesulting from the prevalence of
underweight among the population under 5 yearggefia 2004, various possible scenarios can
be constructed. Below are the results of simulati@orresponding to two scenarios for
undernutrition trends and their effects on costgtie year 201%*

The scenarios considered are the following:

1. The most recent figures available on the prevalefiaenderweight, used for this study,
are maintained through 2015 (see table 1).

2. By 2015, the country has eradicated underweighi¢hwfor purposes of analysis means
reducing prevalence to 2.5%, representing the “atirmate as defined by NCHS
measuring parameter&chieving this goal entails a reduction of just 00 percentage
points per year.

Figure 1X.8 demonstrates how progressively redudimg prevalence of underweight
creates a progressive reduction in the costs adedcwith it. Given that the cohort of children
aged 0-4 years is growing in the Dominican Repuhbficthe prevalence remains constant
(scenario 1), the costs will increase slightlyetadication is achieved (scenario 2), the costs of
underweight for the year 2015 will total US$ 9.9lion.***

133 The current rate of underweight for the populatimder 5 years of age reflects a decline equivateachieving
goal 1 of the Millenium Development Goals (MDG).
134 value updated to 2015, with a discount rate off8¥year.
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FIGURE IX.8
TREND OF ESTIMATED COSTS OF UNDERWEIGHT FOR TWO SCE NARIOS
(MILLIONS OF US$)
DOMINICAN REPUBLIC, 2004 - 2015
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Source:Authors’ compilation.

Table 1X.12 compares the estimated costs in 2004 thibse projected for each scenario
by 2015. As shown, the greatest variation in costsirs in health and productivity.

TABLE I1X.12
ESTIMATED TOTAL COSTS OF UNDERWEIGHT
FOR THE BASE YEAR AND TWO SCENARIOS (MILLIONS OF US $)
DOMINICAN REPUBLIC, 2004 AND 2015

Scenarios for the year 2015
2004 Prevalence remains | .o (2.5%)
constant

HEALTH 14.0 14.1 2.0

EDUCATION 0.2 0.2 0.1
PRODUCTIVITY

Losses due to mortality 8.6 8.7 2.9

Fewer years of schooling 12.1 124 4.9

TOTAL 34.9 35.3 9.9

Source:Authors’ compilation.

Based on the cost trends shown, it is possiblestimate the potential savings that may
be produced as soon as steps are taken to ach&pedposed goals.

The distances between the trend lines in figur@ ¥etween scenario 2 and scenario 1)
illustrate the savings which would occur from yé&aryear, accumulating through 2015 as steps
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are taken to eradicate undernutrition. These sayiagpressed in 2004 present vaftieequal
nearly US$ 71 million, of which 52% would resulbrfin the impact produced by 2010.

This means that not only would costs in 2015 baiSgantly lower, but substantial
savings would also be produced throughout the psoaef achieving the proposed goal.
Moreover, if the appropriate policies were maingginthe projected benefits would continue to
accumulate in the years following 2015.

TABLE 1X.13
ESTIMATED SAVINGS FOR THE SCENARIO OF ERADICATION
DOMINICAN REPUBLIC, 2015

Present Value
(Millions of US$)

HEALTH 52.6

EDUCATION 0.1
PRODUCTIVITY

Losses due to mortality 12.9

Fewer years of schooling 5.1

Total 70.7

Source: Authors’ compilation.

The above reflects the economic benefits of makiragress towards the eradication of
undernutrition. Any programme that achieves regualthis area will improve people’s quality of
life while producing substantial savings for sogiet

135 with a discount rate of 8% per year.
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Annex: Sources of Information

Below are the sources from which the data for #tisdy were compiled. Some are generic
sources for all countries and others are countegifip.

A. Generic Sources

World Bank, World Development Indicators, 2005.

ECLAC, public social spending data base.

ECLAC, processing of the household survey 20010420

ECLAC, exchange rate data base.

MACRO ORC, Demographic and Health Surveys (DHS)tted surveys available for each
country)

WHO, Statistical Information System (1979-2004)

WHO, Global Database on Child Growth and Malnuritiwww.who.int/gdgm/p-child_pdf.
CELADE, Population Division of the Economic Comniiss for Latin America and the
Caribbean ECLAC, Population and mortality projectid 940 — 2068.

arLDOE

© N

B. Sources by Country

Costa Rica

1. 2004 Medical Services Yearbook, Costa Rican S&salurity Fund, Directorate of Finance
and Accounting. Costs Department, Hospital Costssion

2. 2004 Statistical Yearbook, Costa Rican Social Sgckund.

3. Situational assessment of the operational program@entres of Nutrition and Child
Development. Steering and Strengthening Projeth@®fMinistry of Health. Technical and
Administrative Analysis from the CEN-CINAI (1998).

4. Hospital Expenditures of the Costa Rican Social8scFund, 2004.

5. 2005 Income and Expenditure Survey.

6. Interviews with specialists at third-level hosptal
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10.

11

14.

15.
16.

N =
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10.
11.
12.
13.
14.
15.

16.

ourwNE

2004 Goal Assessment of the National Developmesmh RD02-2006. Ministry of National
Planning and Economic Policy. National Evaluat®ystem, Education as a priority for the
development of human abilities.

Demographic indicators for 2004. National Statidtand Census Institute.

Education indicators for 2004. Statistics Departneé the Ministry of Public Education.
Compliance Monitoring Report of the Costa RicaniéetPlan for Education, 2003-2015.
Ministry of Public Education — National Forum of iiggtion for All.

. Care manual for high-risk newborns. HNN, CCSS, KIESS Statistics Department.
12.
13.

2004 Annual Institutional Report of the Ministry Biiblic Health.

Budget appropriation. Ministry of Education 113-Gat&d 113-089. Ministry of the Treasury,
Office of the Deputy Minister.

Minimum wage report for the Central American regidiconomic Integration System
(through 2005).

Health in Figures. National Report, Costa Rica 2005

Interviews with Costa Rican specialists in the pubhd private sectors.

El Salvador

National Census of Stature in schoolchildren afilse-grade level (2000).

Cost estimated by the Planning Directorate of theidity of Health, for planning purposes.
Construction based on edited costs from MIS, 206@mBtion Needs and 2005 budget
deficits.

Household and multi-purpose survey (2004).

Interviews with specialists at third-level hosstal

Specific study on the Cost of Diarrhea, Pneumonih Broncopneumonia. Epidemiological
Unit of the Benjamin Bloom Hospital (San Salva@&iX)5).

Guides on integrated care for prevalent childhoiseéases. Ministry of Public Health and
Social Assistance (2005).

Education Indicators, education costs and progranivisistry of Education (2004).
Education Indicators, education costs and prograsnivieistry of Education (2004).

Related indicators. Health Information Unit, Mimisbf Public Health and Social Assistance
(2004).

FESAL National Report 2002-2003.

Annual institutional report of the Ministry of Edation (2004).

Standards for hospital management and care infpiediand obstetric gynecology.

Record of discharges, deaths and outpatient sermiastablishments of the Ministry of
Health, El Salvador (2004).

Record of population estimates and projections,e@@rDirectorate of Statistics and Census
of El Salvador (DIGESTYC).

Minimum wage report for the Central American regidiconomic Integration System
(through 2005).

Interviews with Salvadoran specialists in the puhbld private sectors.

Guatemala

National Census of Stature in schoolchildren afilse-grade level (2002).

Survey of living conditions (2000).

National Survey of Maternal and Child Health (D2802).

Departmental statistics for morbidity and costhadpital care (2004 period of care).
National Education Act, Legislative Decree No. 12-&ffective since January 12, 1991.
Annual progress report of the Ministry of Educatiiy04.
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10.
11.
12.
13.
14,
15.
16.
17.

18.

whh e

No

10.
11.
12.

13.
14.
15.
16.

17.
18.

19.

Annual progress report of the Ministry of Publicdith and Social Assistance for the year
2004.

Standards for hospital management and care intpedia

Annual operating plan prepared by the hospitalthefNational Health Services System for
2004.

General Budget of State Revenue and ExpenditurthéoFiscal Year 2005.

Economic and social reactivation programme 20045200

National Scholarship Programme (EDUBECAS).

Public education programmes. Notes from intervieathk officials in charge.

Electronic data registry for Morbidity of the Natial Administrative Health Information
System of the Ministry of Public Health and Sodakistance for the year 2004.

Electronic data registry for Mortality of the Natim Administrative Health Information
System of the Ministry of Public Health and So@akistance for the year 2004.

Statistical data registry of the Information Teclugy Unit of the Guatemalan Ministry of
Education.

Minimum wage report for the Central American regidiconomic Integration System
(through 2005).

Interviews with Guatemalan specialists in the pubhd private sectors.

Honduras

Hospital activities for the first half of 2004. @etariat of Health.

Hospital mortality data base for the year 2004.

Outpatient statistics report for the year 2004.rebtorate of Management Planning and
Evaluation, Statistics Department, Secretariat edlth.

Statistical Information Report (2004), DirectoraeManagement Planning and Evaluation,
Statistics Department, Secretariat of Health.

Estimates based on the registration system forystamh, performance and costs of Hospital
Escuela for 2004.

Specific Morbidity estimates from the StatisticppBegment (2004). Secretariat of Health.
Estimates from Hospital Escuela, registry of stiatib data by service and room for the year
2004.

National Census of Stature in schoolchildren afitisegrade level (2001).

National Survey of Living Conditions (2004).

ENESF National Health Survey (2001).

Interviews with specialists at third-level hosstal

Estimated cost of medicine according to the WINSiggtem (Management Information
System) of the PAHO and the reference estimatettidoyhccounting Department of Hospital
Escuela.

Education Indicators for 2004 provided by officifiem the Secretariat of Education.
Education Indicators and costs, Secretariat of Etime (2004).

Demographic Indicators, Secretariat of Health (3004

Budget and itemized spending report from the Seaegtof Finance. Republic of Honduras,
Central Government, Fiscal Year 2005.

Salary and wage projections from UPEG of the Sadedtof Health 2005.

Minimum wage report for the Central American regidiconomic Integration System
(through 2005).

Results of the study on the Prevalence of Anemiahiee municipalities in southern
Honduras (UNICEF, 2004).
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20.
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Health in Figures (2003), Directorate of Managemit#nning and Evaluation, Statistics
Department, Secretariat of Health.
Interviews with Honduran specialists in the pulblie private sectors.

Nicaragua

Social Audit 11l of the Civil Coordinator, The Gera¢ Budget of the Republic and its Relation
to Health (2003).

National Census of Stature in schoolchildren afilse-grade level (2004).

Table of treatment procedures for diseases preivaleong children. Government of the
Republic MINSA, PAHO/WHO.

Distribution of cases by SILAIS and by age groupclfides only weeks 1 through 47 of
2005), Nicaraguan System of National EpidemioldgBtaveillance (SISNIVEN).

Survey of Apparent Consumption (2004).

Survey of diabetes, hypertension and risk factétspublic of Nicaragua, Ministry of Health
— Pan-American Health Organization (2004).

National Micronutrient Survey (ENM 2000), Ministo§ Health.

National Health Survey (ENDESA 2001).

Interviews with specialists at third-level hospstal

. Nutritional Study of Schoolchildren (PIN 2005).
.Coverage indicators for food supplementation andification in Nicaragua, Integrated

System for the Monitoring of Nutritional Interveatis (SIVIN 2003-2004).

.Education Indicators. Ministry of Education, Cutuand Sports. General Directorate for

Policy and Planning.

. Demographic Indicators (2004), National Statistaadl Census Institute.
.Information from the Statistics Unit of the Minigtiof Health — General Directorate for

Planning (2004).

Budget by programme (2005), Ministry of Educati@ujture and Sports, General Directorate
for Policy and Planning.

Prevalence of Diarrheal Disease and Respiratorgd3iss. Rapid Nutritional Study in the dry
zone and the zone of the coffee crisis. PRRO - \2bP4

Report provided by personnel in charge, with dedefthe source: "Informe de estimacion de
costos de 25 motivos de atencion y egreso de eagpraédicas previsionales.” Managua,
Nicaragua, March 2005.

Interviews with Nicaraguan specialists in the pellnd private sectors.

Panama

Registry of hospital discharges at the nationabll€2004), Statistics Unit of the Ministry of
Health.

Statistical report from Hospital del Nifio 2004, i@aato Hospital del Nifio.

Specific estimate of the cost of care at HospighlNIfio. Hospital board. 2005.

National Health Survey DHS (2003).

Survey of Living Conditions (2003).

Interviews with specialists at third-level hosstal

Assessment of the acceptability and impact of thhpdimentary food programme, 2001.
Ministry of Health, Department of Nutrition (2004).

Education indicators for the year 2004. Reporinfrine Statistics Unit of the Ministry of
Education.

Information from the Ministry of Education. “Merida Escolar” Complimentary Food
Programme, population and budget assigned for 2004.
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10.

11.

12.

13.
14,

15.

16

18.

19.

20.
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™~

10.
11.

12.

13

15

16.

17.
18.

19

Presidency of the Republic, National Secretariattfi®@ Food and Nutrition Plan. Poverty
Reduction in Panama. Food and Nutrition Secuntshe Districts of Mirono and Santa Fe
(CD).

Prevalence of Anemia in Schoolchildren, NationalrvBy of Goiter and Anemia in
Schoolchildren (1999).

Prevalence of anemia, Assessment Survey of theSupplementation Programme at Health
Centres in Priority Districts, Ministry of HealtRG05).

Prevalence of anemia, National Survey of Vitamiard Nutritional Anemia (1999).
Nutritional Recuperation Programme, report fromiharition Department of the Ministry of
Health.

National School Nutrition Programme, Social InvesttnFund.

. Current public programmes (2004) Cost report oflireistry of Education.
17.

Records of outpatient care for Morbidity at theilfaes of the Ministry of Public Health
(2004).

Records of mortality by cause for the year 2004ffic® of the Comptroller General of
Panama, Directorate of Statistics and Census.

Nutritional Situation of Schoolchildren, comparimgeight for stature to Body Mass Index,
Ministry of Health (2000).

Interviews with Panamanian specialists in the pulatid private sectors.

Dominican Republic

Analysis of the cost and effectiveness of the stfoma programme, UNDP (2005).

Analysis of National Accounts of the Dominican Rele; Magdalena Rathe (2005).
Statistical yearbook 2003 — 2004.

Benefits catalogue of the Basic Health Plan, Heatith Labour Risks Superintendence.
Stature Census 2002.

Electronic copy of the SESPAS annual report for year 2004. Directorate of Planning,
Technical Undersecretary of SESPAS.

Copy in DBF and EXCEL format of the data base fartdlity at the National Level in 2004,
Statistics Unit of the Secretariat of Health.

Income and Expenditure Survey (2002).

Interviews with provincial doctors.

Interviews with specialists at third-level hosstal

Statistics for planning purposes (on hospital ¢arall the admission and outpatient services
in 2004).

Statistics for neonatal care (2004).

. Study of costs by region, region 4 of the courl@DSALUD and USAID.
14.

Focalizacion de la pobreza 2005 (general reportnaenus of poverty).

. Strengthening and optimization of the programmefdéotifying wheat flour and flour with

iron, folic acid and B-complex vitamins.

Education Indicators, education costs and prograsni®ecretary of State of Education DOR
(2004).

Indicators for production and use of services, SESR003-2004).

Information from Department of Perinatology stadspresented as indicators for birth, neonatal
and perinatal mortality and number of cases regultom disease in 2004.

.Annual report for 2004 and 2005 from Robert Readgital.
20.
21.
22.

ONAPLAN Social Plan, schools under the School Feosjramme system.

Performance budget.

Project, Strengthening and Implementation of théddal Food-Fortification Programme of
the Dominican Republic (procedure manual).
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23.Record of discharges, deaths and outpatient serfimeestablishments of the Secretary of
State of Public Health and Social Assistance.

24.Record of population estimates and projections Use&ESPAS for calculating indicators.
SESPAS Statistics Unit.

25. Minimum wage report for the Dominican Republic frtime current labour code.

26. Current Perinatology Situation (2003).

27.Health Situation (2003).

28. Nutritional situation in the Dominican Republic arfddod assistance programmes: An
Approximation, November 2005.

29. Interviews with Dominican specialists in the puldind private sectors.
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