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Abstract
Child labor is regarded as an ambiguous and controversial 
challenge encountered in majority of countries across the world. 
Given the incidence and prevalence of this phenomenon in Iran and 
the importance of household health expenditures, this study was 
done to evaluate the impact of children’s entry into labor market on 
household health expenditures. This study was conducted on urban 
households living in all provinces in Iran in 2016. The sample size 
was estimated 6517 households. The statistics of these households 
were extracted from the raw data of income-cost of urban 
households. The probit and ordered probit econometric models 
were also used to estimate the coefficients of the model. The results 
showed that the entry of children into labor markets in both models 
had a positive impact on household health expenditures. Therefore, 
making policies for eliminating child labor, compensating the 
income they got from working, and providing the possibility of 
further education for these children were of utmost importance. 
Household income per capita, family size, father’s age, and parental 
education had also a positive and significant effect on household 
health expenditures. Moreover, parental employment in private 
sector could increase household health expenditure, but such costs 
could be decreased if parents were employed in public sector. 
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Introduction
As an ambiguous and controversial challenge, 
child labor is currently regarded as a phenomenon 
encountering in the majority of countries across 
the world since working not only reduces 
physical and mental health status in children but 
also downgrades their levels of education, sense 
of liberty, and well-being [1]. Considering the 
total population of children aged 7-14 years old 
all over the world, 9.6% of them are considered 

as child labor and 4.6% of this age group is 
involved in high-risk occupations [2]. The given 
phenomenon is not deemed as an exception in 
Iran. In this respect, nearly 20% of girls and 
22% of boys in the age range of 10-18 years old 
are entering to labor market [3]. It is argued that 
damage to children’s physical and mental health 
can also make them vulnerable to health-related 
risks [4,5]. In this respect, pressures from 
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physical work affecting the growth of bones and 
joints can similarly lead to damage to the spinal 
cord and consequently cause stunted growth 
[6]. Moreover, increased risks of exposure to 
pesticides, chemical substances, dusts, and so 
forth are likely to heap on the risks of infection 
with bronchitis, cancer, and other diseases [5,7]. 
All of these risks are assumed much higher for 
children suffering from malnutrition [4].
Accordingly, various reasons have been raised 
for child labor, including parental coercion, 
levels of education in children and their parents, 
household income, family size, maternal 
employment, gender, etc. [8-11]. Regardless 
of the causes of child labor, this phenomenon 
and its consequences especially its impact on 
household health expenditures are of utmost 
importance because identifying the factors 
affecting household health expenditures can be a 
useful tool for policy makers and health system 
planners to manage or reduce health costs.
According to theoretical principles, various 
factors affect household health expenditures. 
Determinants of household health expenditures 
are generally classified into two groups; 
namely, supply-side and demand-side factors. 
Demand-side factors include income, wealth, 
unemployment rate, education, urbanization, 
and family size; and supply-side factors 
include physicians, beds, dentists, pharmacists, 
and pharmacies [12-17]. The present study 
investigated demand-side factors at the 
microeconomics level.
At the micro level, the health expenditures 
modeling dates back to a research by Grossman 
who found that the education, age, and wage rates 
affected the health demand and household health 
expenditures [18,19]. Income is a determinant 
of household health expenditures as it enables 
people to purchase health goods and services 
[13,18-24]. "Education" is another determinant 
of household health expenditures with positive 
or negative impact. When the education level 
increases, people will have higher knowledge 
about their health needs and will use preventative 
health services to have less need for costly health 
services in the future. Based on this approach, 
higher education levels increase health costs in 

the short term, but decrease health costs in the 
long term [12,20,23,25]. Furthermore, given 
physical differences between male and female 
members of households, gender differences 
can lead to different health expenditures in 
households [19]. In most studies, gender 
is a variable in the vector of demographic 
variables affecting health expenditures of 
households [19,22,23,26,27]. Age structure, 
family size, insurance, and location are 
other factors affecting household health 
expenditures [19,20,22,23,27,28]. Considering 
what mentioned above, main determinants of 
household health expenditures are divided 
into three categories as follows: 1- Economic 
factors (income, insurance, and wealth), 2- 
Social factors (education, geographic location, 
and marital status), and 3- Demographic factors 
(family size, gender, and age structure) 
Like many developing countries, a large share of 
health expenditures is provided by households' 
direct payments in Iran [19,23]. In other 
words, individuals directly pay expenditures 
of health goods and services. This kind of 
financing is called "Out of Pocket Payment". 
Given the important role of individuals and 
families in health payments, and given that the 
reduction of direct payments of households 
is an important goal of health policies in any 
countries such as Iran, it is essential to identify 
and analyze determinants of households' 
direct payments or health expenditures. Given 
the incidence and prevalence of child labor 
phenomenon, the importance of managing 
household health expenditures and the share of 
out of pocket payments for goods and services, 
the main objective of this study was firstly 
to examine the impact of children's entry to 
the labor market on urban household health 
expenditures and secondly to identify factors 
affecting urban household health expenditures 
at microeconomic level. In addition, taking 
the theoretical foundations and the results 
of empirical studies into account, the present 
study was done to answer the following 
questions: “How does children’s entry into 
labor market affect health expenditures of urban 
households?” and “What other factors can 
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influence urban household health expenditures?” 
A great number of studies have been conducted 
on identification of determinants of household 
health expenditures at macroeconomic 
level, but few studies have been done at the 
microeconomic level. The present study was 
conducted at the microeconomic level using 
data of urban households in all provinces of Iran. 
Since the aim of this research was to examine 
the impact of children's entry into the labor 
market on urban household health expenditures, 
the impact of children's economic, social, and 
demographic characteristics on household 
health expenditures was also measured.  

Method
The present study was an applied research in 
objective and a correlational research considering 
method that uses the Probit and Ordered Probit 
econometric models to evaluate the impact of 
children’s entry into labor markets on health 
status of households. The statistical population 
of this study included all urban households living 
in Iran’s provinces (all provinces) in 2016. The 
sample size consisted of the number of households 
selected according to Cochran’s formula and 
three-stage sampling method presented by the 
Statistical Center of Iran.  At the first step, 75 
sample cities from all the provinces were chosen 
according to the final amendment of plans of the 
economic statistics office. At the second step, 
some blocks were chosen among the listed blocks 
in the sample cities using systematic sampling 
method. At the third step, sample households were 
selected by systematic sampling in each selected 
block. Only those households with at least one 
child aged 10-18 years were selected whose total 
statistics required for this research were also 
available. According to these conditions, 6517 
households were selected. The required data of 
the households such as the study sample were also 
extracted from different sections of cost-income 
raw data for urban households in Iran in 2016 and 
then analyzed in the Microsoft Excel software. To 
reflect on the study subject, a regression model 
was explained as follows and the coefficients of 
the model were estimated based on Probit and 
Ordered Probit models in the Stata software. The 

dependent variable was the urban household 
health expenditures in the Iranian rial. In the 
Probit econometric model, this variable had 
two values of zero and one considered for 
households whose health expenditures was less 
than the mean of the sample and for the rest, 
respectively. To better investigate the study 
subject and to make the sample size more 
homogenous, households were divided into five 
categories based on their health expenditures 
and with reference to their means and standard 
deviations. Each category had one number and 
the order of the given categories was also very 
important, i.e. the higher the household health 
expenditures, the higher the number of the 
categories. In this case, the dependent variable 
had five values, then the Ordered Probit Model 
was employed to estimate the coefficients of the 
model. The independent variables of the model 
and the coding methods were also illustrated in 
Table 1.

Results
The mean of household health expenditures was 
1,288,811± 283,491 Iranian Rials per month in 
which 76% of the households had spent health 
costs and expenditures lower than the mean 
and 24% of them had done spent health costs 
and expenditures than the mean. Among the 
participants, 53% were boys and 47% were 
girls, of which only 6% were child laborers, 
89% were school children, and 5% were 
neither laborers nor school students. The mean 
age of fathers and mothers in the households 
was 40.5 and 45.5 years, respectively. Father’s 
level of education were higher than those of 
mother’s in the households. Furthermore, 10% 
of mothers were employed.
The results of the Probit Econometric Model 
were presented in Table 2. Accordingly, 
the age of father, mother, and child could 
have a positive impact on household health 
expenditures. The increase in father’s 
age could also raise household health 
expenditures by 0.2% considering a 5% 
significance level. To examine the effect of 
child labor on household health expenditures, 
two variables of “child labor” and “school 
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children” were used and the coefficients of 
the variables indicated that households with 
child labor had higher health expenditures and 
those with school children had lowered health 

costs. Therefore, having a child laborer would 
increase the household health expenditures by 
0.3% and having a school child had reduced 
such costs by 1.5%.

Table 1: Independent Variables and coding

CodingVariable

RialsIncome Per Capita

Boy=1, Girl =0Child’s Gender

Child ‘s Age in YearChild’s Age

Employed Child=1, Otherwise= 0, Child labor

Schooling Child=1, , Otherwise= 0School Children

Primary and Lower=1, Secondary=2, Diploma Degree=3Child’s Education

Father’s Age in YearFather’s Age

Primary and Lower=1, Secondary=2, Diploma Degree=3, Associate Degree=4, Bachelor 
Degree=5, MSc. Degree= 6, Ph.D. Degree and Higher=7Father’s Education

Father’s Wage Per HoursFather’s Wage

Employed Father in Public Sector=1, Otherwise= 0,Father’s Public Employment

Employed Father in Private Sector=1, Otherwise= 0,Father’s Private Employment

Mother’s Age in YearMother’s Age

Primary and Lower=1, Secondary=2, Diploma Degree=3, Associate Degree=4, Bachelor 
Degree=5, MSc. Degree= 6, Ph.D. Degree or Higher=7Mother’s Education

Employed Mother=1, Otherwise= 0Mother’s Employment

Mother is the head of household=1, Otherwise= 0Mother’s Head

Mother’s Wage Per HoursMother’s Wage

Employed Mother in Public Sector=1, Otherwise= 0,Mother’s Public Employment

Employed Mother in Private Sector=1, Otherwise= 0,Mother’s Private Employment

Number of Family MembersFamily Size
Source: Authors’ findings

Parental education, at a 1% significance level, 
could have a positive impact on household 
health expenditures; so that the increase in the 
levels of education in fathers and mothers could 
respectively add to health expenditures by 0.16% 
and 0.19%. It should be noted that parents’ 
wages did not have a statistically significant 
effect on household health expenditures. 
Moreover, father’s employment in public sector 
could reduce health expenditures by 3.7% and 
their employment in private sector was likely to 
increase household health expenditures by 3.6%. 
Similarly, mother’s employment in private sector 
could boost household health expenditures. 
Mother's employment and mother's head were 
not statistically significant and these results could 
not be interpreted. Family size or the number of 

household members could also have a positive 
impact on household health expenditures; in 
this respect, the addition of a new member to 
the household could lead to an increasing trend 
in household health expenditures by 0.8%. 
Household income per capita also influenced 
household health expenditures positively and 
significantly at a 1% significance level, so 
that the rise in household income per capita 
led to an ascending trend in household health 
expenditures by 4%.
To make households much more homogenous 
and to better examine this issue, the sample 
households were divided into five categories 
based on their health expenditures and 
according to their means and standard 
deviations. Given that the order of the ranks 
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assigned to the dependent variables in the 
Ordered Probit Model is very important, the 
households having higher health expenditures 
were placed in higher categories, so that a 
household whose health expenditures was less 
than the mean of the sample was put in the first 
category, ones whose health expenditures was 

one standard deviation higher than the mean of 
the sample was placed in the second category, 
and the households whose health expenditures 
was two, three, and four standard deviations 
higher than the mean of the sample were 
assigned to the third, the fourth, and the fifth 
categories; respectively.

Table 2 The coefficients and marginal effects of the Probit Model

Probability Marginal effectsProbability Standard DeviationsCoefficients

0.00000.04000.00000.02660.1299Income Per Capita
0.50500.00720.50500.03510.0234Child’s Gender
0.97400.00010.97400.01360.0004Child’s Age
0.09090.00330.09090.09510.0109Child labor
0.0514-0.01530.05140.0762-0.0497School Children
0.5740-0.00480.57400.0280-0.0157Child’s Education
0.04300.00230.04300.00370.0076Father’s Age
0.00000.01600.00000.01470.0519Father’s Education
0.97000.00000.97000.00000.0000Father’s Wage
0.0420-0.03700.04300.0592-0.1201Father’s Public Employment
0.00600.03690.00600.04340.1199Father’s Private Employment
0.12600.00200.12600.00420.0065Mother’s Age
0.00000.01910.00000.01530.0620Mother’s Education
0.3160-0.02350.31600.0760-0.0763Mother’s Employment
0.92200.00260.92200.08800.0086Mother’s Head
0.41800.00000.41800.00000.0000Mother’s Wage
0.2400-0.04060.24000.1123-0.1320Mother’s Public Employment
0.03200.06740.03200.10210.2190Mother’s Private Employment
0.08300.00830.08300.01560.0271Family Size

0.00000.5205-3.7670Cons

Estimated coefficients and marginal effects of 
Ordered Probit Model were shown in Table 3. 
The coefficients of the model were employed 
only to evaluate the positive and negative 
relations and the marginal effects were used 
to examine the changes of the independent 
variables on the dependent ones [3,29-32]. 
The coefficient of “Child Labor” variable was 
positive and the one for school child variable 
was reported negative; that is, child labor 
could increased household health expenditures 
and schooling caused a reduction in such 
costs. The marginal effects of child labor also 
revealed that child labor had a positive impact 
on health expenditures in households with high 
health expenditures, so that the households 
of categories 2, 3, 4, and 5 having child labor 
had increased their household expenditures by 

0.02, 0.01, 0.001, 0.001%; respectively. The 
coefficients of the marginal effects for “School 
Children” showed that households, whose 
children were studying, were spending less on 
health compared to the ones whose children 
were not studying, but working. The child’s 
schooling in the households of categories 2, 
3, 4, and 5 could also lower household health 
expenditures by 0.20, 0.01, 0.001, 0.001%; 
respectively. Besides, father’s age positively 
influenced household health expenditures 
considering 1% significance level. Likewise, 
the level of parents’ education had a positive 
impact on household health expenditures as 
the increase in the levels of education for the 
father of the household in families placed in 
the second, the third, the fourth, and the fifth 
categories led to an increase in household 
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health expenditures by 1, 0.2, 0.1, and 0.2%; 
respectively. These values for the boost in 
the levels of mother’s education for the same 
categories were equal to 1, 0.3, 0.1, and 0.2 %; 
respectively.
The effect of the type of father’s employment 
on household health expenditures was also 
significant so that the coefficients of father’s 
employment variable in public and private sectors 
were respectively -0.095 and 0.121, suggesting 
that father’s employment in public sector reduced 
household health expenditures and employment 
in private sector increased such costs.
The variables of age, education, wage, and types 
of mother’s employment were not statistically 
significant in the given model and their results 
could not be further interpreted and analyzed. 
The number of household members (i.e. 

family size) with a coefficient of 0.026 at the 
significance level of 1% had also a positive 
impact on household health expenditures 
as households in categories 2, 3, 4, and 5 
respectively increased their household health 
expenditures by 0.5, 0.1, 0.05, and 0.01% 
as one child was added to the household but 
households in the first category decreased 
their health expenditures as a new child had 
been added to the household. The coefficient 
of household ‘Income Per Capita’ variable 
was 0.125, indicating a direct relation between 
household income per capita and household 
health expenditures, so that increased 
household income per capita led to an rising 
trend in household health expenditures by 0.2, 
0.6, 0.2, and 0.4% in the households in the 
categories 2, 3, 4, and 5; respectively.

Table 3 The coefficients and marginal effects of Ordered Probit 
Marginal 
effects5

Marginal 
effects4

Marginal 
effects3

Marginal 
effects2

Marginal 
effects1CoefficientsVariables

0.0049***0.0026***0.0066***0.0251***-0.0391***0.1257***Income Per Capita

0.00050.00030.00070.0028-0.00430.0139Child’s Gender

-0.0002-0.0001-0.0003-0.00100.0016-0.0050Child’s Age

0.0000*0.0000*0.0001*0.0002*-0.0003*0.0010*Child labor

-0.0024**-0.0013**-0.0032**-0.0120**0.0189**-0.0596**School Children

0.00000.00000.00000.00000.0001-0.0002Child’s Education

0.0003***0.0002***0.0005***0.0017***-0.0027***0.0087***Father’s Age

0.0020***0.0011***0.0027***0.0104***-0.0161***0.0518***Father’s Education

0.00000.00000.00000.00000.00000.0000Father’s Wage

-0.0035*-0.0018*-0.0048*-0.0189*0.0291*-0.0954*Father’s Public 
Employment

0.0046***0.0024***0.0062***0.0241***0.0373***0.1211***Father’s Private 
Employment

0.00020.00010.00020.0009-0.00140.0045Mother’s Age

0.0023***0.0012***0.0031***0.0119***-0.0185***0.0594***Mother’s 
Education

-0.0035-0.0019-0.0049-0.01940.0297-0.0981Mother’s 
Employment

-0.0003-0.0002-0.0005-0.00180.0028-0.0089Mother’s Head

0.00000.00000.00000.00000.00000.0000Mother’s Wage

-0.0031-0.0016-0.0043-0.01700.0261-0.0860Mother’s Public 
Employment

0.00610.00310.00770.0275-0.04440.1365Mother’s Private 
Employment

0.0010*0.0005*0.0014*0.0052*-0.0081*0.0261*Family Size

/cut4=5.057/cut3=4.853/cut2=4.497/cut1= 3.604

* Significance at 10%., ** Significance at 5%., *** Significance at 1%.
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Discussion
The results in both models showed that child 
labor increased household health expenditures 
and families with school children spent 
less on health compared to those with child 
laborers. Given the fact that household health 
expenditures included two types, health 
care and medical expenditures, medical 
expenditures may be the reason for increasing 
family health expenditures with labor children, 
leading to deteriorated children's health status. 
These results were consistent with the findings 
of previous studies in the related literature 
[1,32-35].
At a 1% significance level, parental education by 
itself had a positive impact on household health 
expenditures (in both models). This conclusion 
suggested that households whose parents had 
higher levels of education were endowed with 
enhanced levels of health-related knowledge 
and consequently spent more on household 
health. These findings were consistent with 
the Grossman and Schultz theories [18,36] 
and in line with previous experimental studies 
[19,20,22,23,25-27,37]. The type of parental 
employment also affected household health 
expenditures, so that parental employment 
in private sector could increase household 
health expenditures and employment in public 
sector was likely to decrease household health 
expenditures. This outcome could be due to the 
difference in pays in private and public sectors 
since pays in private sector were higher than 
those in public sector which could consequently 
have a positive impact on household health 
expenditures. Employment of parents in private 
sector also led to spending more on health.
Among all the variables affecting health 
expenditures of households, the variable of 
income per capita had the greatest impact 
on health expenditures, i.e. the higher the 
household income per capita, the higher the 
share of household health expenditures. So, 
reduced health expenditures in some households 
could be due to the high expenses of health care 
services that could not be achieved considering 
household income. In this respect, Matsaganis 
et al [21], Savojipour et al [19], Sanwald and 

Theurl [20], Olasehinde and Olaniyan [22], 
and Ahmadi et al [23] also showed that 
income had a positive impact on household 
health expenditures.
Furthermore, family size had a positive 
impact on household health expenditures in 
both models; in other words, if a new child 
was added to a family, the probability of 
increasing health expenditures would be 
higher that is consistent with findings reported 
in previous empirical studies [19-23]. The 
increase in household health expenditures is 
due to household members' higher need for 
health products and services. 
The present study had some limitations. 
First, in addition to the variables included 
in the model, other variables also affected 
household health expenditure, which were 
not investigated in the present study due 
to lack of data. Second, household health 
expenditures were recorded according to 
household heads' responses to interviewers, 
and this case was also biased. Third, some 
of the variables affecting household health 
status such as parental wages, mother’s 
employment, and female-headed household 
were not statistically significant in the models 
and the results could not be interpreted.

Conclusions
The findings of this study revealed that the 
entry of children into labor markets in both 
models had a positive impact on household 
health expenditures, so the authorities and 
health system planners are suggested to adopt 
policies and make decisions to eliminate 
child labor in order to inhibit complications 
will be caused by child labor in the future; 
otherwise, people in society as human capital 
involved in production will suffer from health 
problems, productivity will be reduced, 
and health expenditures will be increased,  
causing difficulties for these people and all 
other those in society. Moreover, given that 
child labor was a share of household income 
leading to an increase in household income 
and elimination of poverty, policies could 
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be implemented to compensate for child labor 
and provide opportunities for further education 
among this age group. In addition, children’s 
health and safety can be achieved by certain 
organizations and institutions.
According to research results, the household 
income per capita variable increased the 
probability of an increase in household health 
expenditures compared with other variables 
of models. According to this result, it seems 
that there is income inequality, so that people 
with higher income can enjoy more healthcare 
products and services and consequently spend 
more on it. By providing all types of social 
insurance for everyone and coverage of more 
goods and services by the health insurance, 
more people will have access to these products 
and services, and the income inequality will be 
reduced.
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