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Child labor is an important global issue asso-
ciated with poverty, inadequate educational
opportunities, gender inequality, and a range
of health risks." Child labor is defined by the
relevant international conventions (UNICEF’s
Convention on the Rights of the Child,* Inter-
national Labor Organization [ILO] Conven-
tion 138, and especially, 182* not by the ac-
tivities performed by the child, but by the
consequences of such activities (exceptions
are the so-called unconditional worst forms of
child labor such as prostitution and bondage,
as noted in ILO Convention 182). For in-
stance, work affecting a child’s health and
schooling should, according to these conven-
tions, be eliminated.’ Identifying the health
effects of child labor is essential because it
enables policymakers to decide which types
of child labor to target for eradication.

The ILO estimates that there are approxi-
mately 250 million child laborers worldwide,
with at least 120 million of them working
under circumstances that have denied them a
childhood and in conditions that jeopardize
their health and even their lives. Most work-
ing children are ages 11 to 14 years old, but
as many as 60 million are between the ages
of 5 and 11.% Although the exact numbers are
not known, available statistics indicate that
approximately 96% of child workers reside in
developing countries in Africa, Asia, and
Latin America; there are also pockets of child
labor in many industrialized countries.>”® In
spite of a reported decline in child labor dur-
ing the period 1995 to 2000, child labor
remains a major concern.

Most child laborers begin working at a very
young age, are malnourished, and work long
hours in hazardous occupations; frequently
they do not attend school. They receive very
low wages or are unpaid, and their income or
help is usually essential for family survival.
They are mainly employed in the informal
sector, with agriculture accounting for more
children workers than any other sector. It is
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veloping countries.

estimated that, in developing countries, at
least 90% of economically active children in
rural areas are employed in agriculture.
Recent ILO statistics from 20 developing
countries categorized the proportion of eco-
nomically active children aged 5 to 14 years
as employed in agriculture, animal hus-
bandry, and related work at 74% (73.3% of
boys and 78.8% of girls)."

Short term, the most obvious economic im-
pact of child labor at the family level is an in-
crease in household income. Long term, the
underaccumulation of human capital caused
by low school attendance and poor health is a
serious negative consequence of child labor,
representing a missed opportunity to enhance
the productivity and future earnings capacity
of the next generation.” Child laborers grow
up to be low-wage—earning adults; as a result,
their offspring will also be compelled to work
to supplement the family’s income. In this
way, poverty and child labor is passed from
generation to generation. >**

Although child labor is recognized as a
global health problem, research on its health
impact on children has been limited and
sometimes inconsistent. In 1998, Graitcer
and Lerer published the first comprehensive
review of the effect of child labor on chil-
dren’s health by extrapolating data from the

Objectives. Research on child labor and its effect on health has been limited.
We sought to determine the impact of child labor on children’s health by corre-
lating existing health indicators with the prevalence of child labor in selected de-

Methods. We analyzed the relationship between child labor (defined as the
percentage of children aged 10 to14 years who were workers) and selected health
indicators in 83 countries using multiple regression to determine the nature and
strength of the relation. The regression included control variables such as the
percentage of the population below the poverty line and the adult mortality rate.

Results. Child labor was significantly and positively related to adolescent mor-
tality, to a population’s nutrition level, and to the presence of infectious disease.

Conclusions. Longitudinal studies are required to understand the short- and
long-term health effects of child labor on the individual child. (Am J Public Health.
2007,97:271-275. doi:10.2105/AJPH.2005.066829)

Global Burden of Disease Study.” The occu-
pational mortality rate among children
matched the adult occupational mortality
rate, such that the occupational mortality rate
indicates mortality associated with child labor.
In another study, in 2000, Graitcer and Lerer
did not find any differences in the health sta-
tus of working and nonworking Egyptian chil-
dren in the short run (the children were not
followed to adulthood).”® A 2003 report on
children’s work in Morocco,” Yemen,'® and
Guatemala,” and a review developed under
the aegis of Understanding Children’s Work
Project®° provide an overview of the nature
and extent of child labor, its determinants,
and its consequences for the health and edu-
cation of children in these countries. Several
case—control and cohort studies have re-
ported on the association of child labor, im-
paired growth, and malnutrition.*

The health effects of child labor on chil-
dren and the correlation between current
health and future health status are difficult to
investigate and are compounded by short-
term versus long-term health consequences.
The situation is further complicated because
work can contribute to an improvement in a
poor child’s nutritional status (a positive
health effect).* Finally, the anthropometric
measurements that traditionally have been
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used to evaluate children’s health status are
of limited value for those who are age 10
years and older.

We provide evidence, garnered from a
cross section of countries, on the relation be-
tween child labor and children’s health. To
our knowledge, this study represents the first
use of cross-country data to examine the issue.
The benefit of cross-country data is that they
allow us to synthesize indicators, creating a set
of indicators unavailable in micro- or individ-
ual-country data. The drawback to using dif-
ferent data sources is that the statistics may
not be comparable. To avoid problems of com-
parability, we limited ourselves to data that
were standardized by the institutions that col-
lected or compiled them. We analyzed the
health effects of child labor on children by
correlating existing health indicators and the
prevalence of child labor in a large group of
developing countries (Algeria, Angola,
Bangladesh, Belize, Benin, Bolivia, Botswana,
Brazil, Burkina Faso, Burundi, Cambodia,
Cameroon, Chad, Chile, China, Congo, Colom-
bia, Cote d’Ivoire, Costa Rica, Democratic Re-
public of Congo, Dominican Republic, Egypt,
Ecuador, El Salvador, Eritrea, Gabon, Gambia,
Ghana, Guatemala, Guinea, Guinea Bissau,
Haiti, Honduras, India, Indonesia, Iran, Iraq,
Jamaica, Jordan, Kenya, Laos, Liberia, Libya,
Lesotho, Madagascar, Malaysia, Malawi, Mali,
Mexico, Mongolia, Mozambique, Morocco,
Myanmar, Namibia, Nepal, Nicaragua, Niger,
Nigeria, Oman, Pakistan, Panama, Papua New
Guinea, Paraguay, Peru, Philippines, Rwanda,
Senegal, Sierra Leone, Solomon’s Islands, Sri
Lanka, Sudan, Swaziland, Syrian Arab Repub-
lic, Uganda, Uruguay, Tanzania, Venezuela,
Vietnam, Thailand, Togo, Yemen, Zambia,
Zimbabwe).

METHODS

Data and Indicator Sources

We derived our estimates on the preva-
lence of child labor among children aged 10
to 14 years from only 1 data set: the World
Bank’s World Development Indicators.*” This
source limits its estimates of working children
to the “economically active population,”
which means that children who are in non
economic activities or are employed in
hidden forms of work such as domestic
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service, prostitution, and armed conflict are
not included.

Health indicators, such as health status,
and health determinant indicators, which give
information about the health of a community
or population relative to some criteria or in
comparison with other communities or popu-
lations, were obtained from the World Devel-
opment Indicators, the Global Burden of
Disease Study,?® and the life tables for 191
countries (our study included only the 83
developing countries).*°

The following rates and percentages were
obtained from the World Bank database:
male and female adult mortality rates, fertility
rates, the prevalence of undernourishment
(percentage of population), the prevalence of
HIV/AIDS among adults (percentage of pop-
ulation), and national poverty levels (percent-
age of population below the national poverty
line, as determined using the World Bank’s
country poverty assessments).

The World Bank’s data set came from
multitopic welfare surveys, such as the Living
Standard Measurement Study (LSMS), which
measure and analyze poverty. Dozens of
countries have implemented multitopic sur-
veys, and many of them have conducted the
same survey repeatedly, allowing for relevant
comparisons across time. Multitopic surveys
can also be used to measure the effect of
public policies and programs on poverty.
The LSMS—one of the best known and most
useful of these surveys—has a questionnaire
designed to study multiple aspects of house-
hold welfare and behavior; it also incorpo-
rates extensive quality-control features. The
main objective of LSMS surveys is to collect
household data that can be used to assess
household welfare, understand household
behavior, and evaluate the effect of various
government policies on the quality living
conditions of the population. Accordingly,
LSMS surveys collect information on employ-
ment, household income and expenditures;
asset ownership, such as housing or land;
health; education; fertility; nutrition; migra-
tion; and access to services and social pro-
grams. To minimize errors and delays in data
processing, LSMS surveys are implemented
with distinct procedures that resolve most in-
consistencies in the raw data before the data
reach the central statistical office.

Data on HIV/AIDS infections, non-HIV in-
fections, and malaria among children aged 5
to 14 years, associated with 4 major risk fac-
tors (malnutrition, poor water and lack of san-
itation and hygiene, unsafe sex, and danger-
ous occupation), came from the Global
Burden of Disease Study. These indicators are
expressed as disability-adjusted life years cal-
culated as the sum of years of life lost be-
cause of disability and years of life lived with
disability. Mortality rates among children,
both boys and girls, aged 10 to 14 years were
obtained from these life tables.

The data, all from the year 2000, were
collected from 83 countries in 6 geographic
regions, as defined by the Global Burden of
Disease Study (sub-Saharan Africa, Latin
America and the Caribbean, Asia and Pacific
Islands, China, India, and North Africa/
Middle East).

Data Analysis

The data on child labor (expressed as a
percentage of children aged 10 to14 years
who were workers) and health indicators
were analyzed by multiple regression to as-
certain the effect of child labor on the various
health indicators. All data were aggregated at
the national level. The strength of the associa-
tion between the percentage of children who
were workers and HIV/AIDS infections, non-
HIV infections, and malaria as expressed by
disability-adjusted life years were also corre-
lated using SPSS version 10 for Windows
(SPSS Inc, Chicago, IIl).

The following were designated as depen-
dent variables: the mortality rate among
boys aged 10 to14 years, the mortality rate
among girls aged 10 to 14 years, and the
percentage of the population aged 10 to 14
years undernourished.

Mortality rate among children aged 10 to
14 years is an important health indicator,
commonly related to accidents. We chose
mortality rate among children as a dependent
variable because we could test independent
variables against it to determine which in-
dependent variables most influence mortality
in this age range. For each of the first 2 de-
pendent variables, 2 separate regression mod-
els were developed, 1 using only the adult
mortality rate for women and the other using
only the adult male mortality rate. This
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avoided possible colinearity between these 2
independent variables, a problem that could
have occurred had we used a combined ver-
sion of the adult mortality rate. We chose
prevalence of malnutrition in the population
as a dependent variable because it reflects the
health environment of households and we
wished to determine which variables were
significantly related to it.

The independent (or predictor) variables
used to predict the dependent variables were
the following, in various combinations: adult
mortality rate for men, adult mortality rate
for women, percentage of the population
below the poverty line, percentage of adults
infected with HIV/AIDS, percentage of the

60 4

Percentage of Child Labor

FIGURE 1—Correlation between mortality among boys and girls aged 10 to 14 years and

population undernourished, percentage of
children aged 10 to14 years who were work-
ers (child labor prevalence).

RESULTS

Figures 1 and 2 show the associations be-
tween the predictor variables and the depen-
dent variables; Table 1 presents the multiple
regression results. Figures 1 and 2 show that
child labor appeared to be negatively corre-
lated with the health status of the population,
supporting the hypothesis that child labor af-
fects child health.

This association could be caused by other
factors affecting the population’s health status
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FIGURE 2—Correlation between the prevalence of child labor and the prevalence of
undernourishment in the population (R®=.47).

that were also correlated with the percentage
of children engaged in paid labor. Therefore,
we included control variables such as the per-
centage of the population below the poverty
line and the adult mortality rate in the regres-
sion. The results of the regression confirmed
that several variables played a determining
role in the mortality rates of children aged 10
to 14 years and that 2 of these variables also
affected the level of undernourishment. The
prevalence of child labor was a significant
predictor of undernourishment in a popula-
tion and of the mortality rate for children
aged 10 to 14 years (boys and girls), confirm-
ing that child labor affects children’s health.
We also looked at the association between
childhood morbidity, as measured by disability-
adjusted life years, and the prevalence of
child labor in the 6 regions we studied
(Figure 3). In each of the regions with a high
prevalence of child labor, there was a high
correlation between child labor and child-
hood morbidity associated with HIV/AIDS,
non-HIV infectious diseases, and malaria.

DISCUSSION

Child labor remains one of the most pro-
vocative and controversial challenges facing
the world at the beginning of the 21st cen-
tury. Furthermore, child labor’s close links to
poverty, lack of education, poor health, and
gender inequalities highlight the need for
broad-based social and economic progress.

By extrapolating data from the Global Bur-
den of Disease Study, Graitcer and Lerer
estimated mortality, morbidity, and disability
associated with child labor."” Despite the lim-
its of the Global Burden of Disease Study—
for example, the health statistics were con-
strained by the age stratification used, and the
injury data were not provided by occupation—
Graitcer and Lerer were able to estimate
work-related injury and mortality. They con-
cluded that in all regions the occupational
mortality rate among children matched the
adult occupational mortality rate, indicating
that children may be working in conditions
that are as hazardous as, or even more haz-
ardous than, those of adults. Burn injury
estimates from the Global Burden of Disease
Study show that work-related burns consti-
tuted more than one third of all burn injuries
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FIGURE 3—Correlation between child labor, HIV/AIDS, non-HIV infections, and malaria
among children and adolescents (aged 5-14 years).

TABLE 1—Multiple Regression Results (Unstandardized Coefficients) for Mortality,
Undernourishment, and Labor: Children Aged 10-14 Years, 2000

Child labor prevalence
Percentage of population below national poverty lines
Adult mortality rate
Men
Women
Percentage of population undernourished
Percentage of HIV/AIDS among adults

Undernourished

Boys Girls Population
0.016* 0.016* 0.003*
0.012* 0.015* 0.003*
0.023* 0.023*

0.017* 0.019*
-0.004 -0.006
NA NA 0.01*

Note. NA=not applicable.
*P<.05.

sustained among children aged 5 to 14 years.
It is worth noting that this statistic did not
take into account burns sustained during
housework, the most common of which occur
while cooking over an open fire.

Graitcer and Lerer did not find any health
problems in working Egyptian children,'® but
they argued that a child’s exposure to poor
working conditions and health hazards may
result in health consequences much later in
life. Tn reports on child labor in Morocco,”
Yemen," and Guatemala," the researchers of
the Understanding Children’s Work project
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found few or no ill health effects resulting
from work and suggested that this might be
because the healthiest children are selected
for work or because health consequences
may not become apparent until a later stage
in a child’s life. They also showed that it is
not work per se that is damaging to a child’s
health, but rather certain kinds of work.

Studies with an ecological design have
proven valuable in descriptive and etiological
epidemiology, as well as in economics, social
planning, and policy evaluation.** Our study
is the first to analyze the health effects of

child labor with cross-sectional data, showing
that some health indicators are affected by
child labor.

In Table 1, the independent variables ac-
count for approximately 77% of the mortality
rates for children, both boys and girls, aged
10 to 14 years. This significance (P<.001)
suggests that the model is both valid and sta-
tistically significant. Child labor, poverty, and
adult mortality rates explain, at a significant
level, the variance in adolescent mortality
among boys and girls aged 10 to 14 years.
The percentage of the population that is un-
dernourished does not explain adolescent
mortality rates for either boys or girls. For
each 1 of the first 2 dependent variables
(adolescent mortality rates for boys and girls
aged 10 to14 years), we developed 2 regres-
sion models, one taking into account only the
adult mortality rate for women and the other
the combined adult mortality rate for men
and women. We did this to avoid any colin-
earity between these 2 independent variables.

The percentage of the population living
below the poverty line was designated an
independent variable because of its relevance
to policy decisions on education, health, de-
centralization of resource management, and
preventive measures. As predictor variables,
child labor and poverty both were signifi-
cantly correlated with malnutrition (as mea-
sured by the percentage of population that
was undernourished), whereas the percentage
of HIV/AIDS among adults was not signifi-
cantly related to malnutrition.

Mortality rates for different age groups are
important indicators of health status in a coun-
try. In the absence of incidence and prevalence
rates for disease (morbidity data), they serve to
identify vulnerable populations. They are also
among the indicators most frequently used to
compare levels of socioeconomic development
across countries. The finding that child labor
prevalence is significantly correlated with ado-
lescent mortality, a population’s nutrition level,
and the presence of infectious disease among
children suggests that countries with high child
labor prevalence have low health status.

Work can limit a child’s opportunities to
obtain an education, especially for girls,
whose educational attainment is a recognized
determinant of child survival and health.>'
Work can expose children to physical and
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social environments conducive to high-risk
sexual behavior. Because child labor is signifi-
cantly correlated with infectious diseases
among children, including HIV/AIDS, inter-
ventions that reduce child labor rates could
have a direct health benefit.

We have identified a set of health indicators
affected by child labor, and our data support
the hypothesis that child labor affects children’s
health, particularly as measured by adolescent
mortality rates. Given the nature of the avail-
able data, it is difficult to carry out a proper
causality analysis. The methodological weak-
ness of an ecological study is that estimates of
effect at the ecological level cannot be extrapo-
lated to individuals. The ecological design did
not permit us to obtain direct estimates of the
effect of child labor in exposed versus un-
exposed populations. Therefore, we could not
be certain, for instance, that the children expe-
riencing greater morbidity and mortality in a
given population were actually child laborers.
Other drawbacks to the ecological method are
that the method relies on existing data sources,
which are often flawed and may involve con-
founding variables for which control may be
difficult.** Problems with the ecological ap-
proach, however, are minimized when mea-
surement, analysis, and interpretation are all at
the group level and the data sources are reli-
able. The ecological design lends itself to the
study of structural or sociological effects on
human behavior and concomitant disease or
injury. The principal characteristic of the eco-
logical design—namely, that it examines differ-
ences between groups—makes it well suited to
evaluating social and health policies, such as
those related to injury prevention.>®

Although our findings indicate that child
labor may be affecting the health of children,
more data are needed to develop a better un-
derstanding of the short- and long-term health
problems associated with child labor. Most im-
portant, longitudinal studies are required to
understand the short- and long-term health ef-
fects of child labor on the individual child. =
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