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Abstract 

Starting work from an early age may have adverse consequences on health. Working children are at risk of 

communicable and non-communicable diseases due to their occupational hazards. In this study, we aimed to determine the 

prevalence of anemia of labor children. In this cross-sectional study, we included 83 working children and 90 non-working 

children in Kermanshah. Anthropometric parameters were measured using standard tools. In total, 5 ml of fasting blood 

sample was collected from the participants for the measurement of biomarkers such as CBC, ferritin, HIV antigen, and HVB. 

Statistical analysis between the two groups was performed using the t-test. Ferritin deficiency in working children was more 

than triple compared to that in non-working children (17.5% vs 5.7% and p=0.04). Most of the working children showed low 

hemoglobin levels and high prevalence of iron-deficiency anemia (p=0.5). The prevalence of iron deficiency in working 

children was more than double compared to that in non-working children (28% vs 11.3%, p=0.01). More than 20% of 

working children had lower MCV than normal. MCHC in 3.7% and platelets (PLT) in 1.2% of working children were less 

than normal. There was a significant relationship between the economic status of the families and the starting age to work 

among the working children (p = 0.03). Due to the high prevalence of anemia in working children than others, the adverse 

effects of working during childhood on the health status need more attention. Supporting low-income households is 

recommended to improve the health and well-being as well as prevent the hazardous effects on the life of children who work 

from an early age. 

Keywords: children; anemia; ferritin; hemoglobin; labor children  

Received: 05thJanuary 2016; Revised: 24thFebruary; Accepted: 09thFebruary; © IJCS New Liberty Group 2016 

Introduction 

Child labor is a global problem and has negative 

consequences. Today, the problem of working children is 

one of the biggest problems of industrial and half industrial 

cities (Turkmen et al., 2004). Approximately 250 million 

4-15 years old children work in developing countries (Esin 
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et al., 2005). The International Labour Organization (ILO) 

also reported that 100–200 million children go to work in 

the world and are economically active; moreover, majority 

of them live in less developed countries (Hawamdeh and 

Spencer, 2001). Child labor in industrialized and 

developing countries is related to economic poverty, 

inadequate educational opportunities, and lack of law 

enforcement and standards (Hawamdeh and Spencer, 

2001). A study in Turkey has shown that most working 

children belong to low-income families with lower levels 

of education (Caglayan et al., 2010). The labor done by 

children from a very young age affects their nutrition and 

health. In this regard, many differences have been observed 

between working and non-working children in terms of 

social and physical parameters (Osorio, 2004; Nuwayhid et 

al., 2005; Gulzar et al., 2009). In a study in Nigeria, 45% 

of the working children were underweight and 34% of 

them suffered due to the lack of growth (Omokhodion and 

Omokhodion, 2004).  

In Jordan, the height and weight in 

correspondence with the age of the boys who worked were 

significantly less than non-working children (Hawamdeh 

and Spencer, 2003). In a study in Turkey, 5% of street 

children were positive for HBs Ag, 23% were positive for 

anti-HBc Ab, and 24% were positive for anti-HBs Ab 

(Turkmen et al., 2004). In a study in Tehran, 2.9% of street 

children in south Tehran were positive for HBs Ag, and 

14.5% were positive for HBs Ab (Vahdani et al., 2006). In 

Brazil, 13.5% of street children were positive for anti-HBc 

Ab, and 2% were positive for HBs Ag (Porto et al., 1994). 

In Lebanon, the blood lead concentration among working 

children was higher than among non-working children, but 

there    was  no  difference   in   ferritin   and   hemoglobin 

 (Nuwayhid et al., 2005). 

According to previous studies, the prevalence of 

behavioral problems in working children is more than that 

in other children. In a cross-sectional study in southern 

Brazil, the prevalence of smoking has been reported to be 

15.7% among working children and 3.4% among non-

working children. Considering that smoking can have 

detrimental effects, such as difficulty in breathing, 

coughing and wheezing, thereby threatening the health of 

the child, it also could lead to diseases such as cancer, 

respiratory problems, and future myocardial infarction 

(Dall'Agnol et al., 2011). The phenomenon of working 

street children is a big problem in most major cities in the 

world. There are many risks that threaten the health of 

these children because the majority of the jobs that they 

have are high risk.  

In addition, they do not undergo periodic medical 

examinations or participate in educational programs to deal 

with the job risks, such as touching infested, sharp, and 

dangerous objects. Therefore, being more considerate to 

the health of the children is important. Thus, it is necessary 

to highlight the importance of examining their health with 

regard to infectious diseases such as HIV and hepatitis B 

and C. These diseases are rarely diagnosed in the acute 

phase and can become chronic, cause complications and 

are expensive to treat. Several studies on malnutrition and 

anemia have been conducted on schoolchildren. However, 

there are no such studies on working children, and we were 

unable to find data on literature searches of articles related 

to the state of working children in Iran. These children, in 

addition to the health hazards, may be subject to 

malnutrition and anemia, which can also cause growth 

delays. Thus, this study was performed in Kermanshah to 
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investigate anemia (ID, IDA and anemia) and malnutrition 

in working children.  

Materials and Methods 

Study population 

This case-control study was conducted on 

working and non-working children in Kermanshah in 2013. 

All the subjects were male because only boys starting to 

work from early age in Iran. The studied group was 12–18 

yrs-old boys who were involved in the collection and sale 

of recycling materials such as glass and metal materials, 

and cardboard and plastic materials at least for one year. 

The control group was the same age (12-18 yrs) from high 

schools. Exclusion criteria were having a history of blood 

diseases and anemia-related diseases such as hemophilia, 

thalassemia, and leukemia; moreover, subjects who were 

older than 18 yrs old and younger than 12 yrs old and 

working experience less than one year. To collect data of 

high-school students, we selected the following students: 

(i) first-, second-, third-, and fourth year students from 

three high schools. The case group subjects were selected 

by convenience sampling and the control group subjects 

were randomly selected from high school. To adjust 

background and socioeconomic variables, the schools were 

selected from the suburbs so that homogenization was 

observed in this study. In the present study, we included 

180 children (90 working and 90 non-working children(. 

Data collection 

Demographic questionnaire which included 

questions about age, onset of labor, education, parental 

education, parental occupation, monthly income of the 

child, family income, and family size was completed. 

According to the National Labor Department's; monthly 

income were classified into low and moderate income 

groups. Children whose monthly income was less than the 

amount approved by the National Labor Department's of 

the low-income and Children who had equal to Labor 

Department's among middle-income people, and children 

who are more than 2 standard deviations Labor 

Department's received were classified as high-income 

people. A 5 mL blood sample of the participants was 

collected for investigating the anemia and some infectious 

diseases. The blood analysis consisted of ferritin HIVAB, 

HBS AG, and HCV, CBC, WBC, RBC, HGB, HCT, MCV, 

MCH, MCHC, platelets (PLT). The diagnostic criteria for 

anemia in this study was according to the World Health 

Organization (WHO), iron-deficiency defined as ferritin 

<12 μg/dL (Akramipour et al., 2008), anemia with 

hemoglobin <12 μg/L (Scott et al., 2006), and iron 

deficient Anemia (IDA) with hemoglobin <12 g/dl and 

ferritin <12 μg/L defined. 

Statistical analysis 

Data analysis was performed with SPSS Version 16. 

To describe the data, the frequency distribution of one-

dimensional and two-dimensional variables, as numbers 

and percentages, was used; numerical parameters, such as 

the mean and standard deviation, were used for other 

variables. In addition, the t-test was used to compare 

quantitative variables between the two groups (working 

and non-working children). Chi-squared and fisher was 

used to compare qualitative variables and determine the 

effects of the variables. Regression analysis was used for 

working children (Alpha value is assumed to be significant 

if it is <0.05). 

Ethical considerations 

The present study was conducted according to 

the Helsinki Declaration. The Ethical Committee of 
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Kermanshah University of Medical Sciences has accepted 

the method of this study. At the end of the study 

examinations result and an appreciation gift was provided 

to each working children. 

Results 

A total of 83 working children and 90 non-

working children studying in school were included in this 

study. The average age of the working children was 16.4 ± 

1.8 years and that of the non-working children was 16.5 ± 

1.4 years. The average age in both groups don’t showed a 

significant difference (p=0.4). A total of 13 persons 

(15.7%) working children were illiterate and were unable 

to read and write, 59 persons (72.3%) were dropouts, and 

10 persons (12%) had a diploma. A majority of the 

working children had begun to work at the age of 10–12 

years 33 persons (40%), 5 persons (6%) at the age of <6 

years, 22 persons (28%) at the age of 7–9 years, and 23 

persons (26%) at the age >12 years. In total, 57 persons 

(68.8 %) of fathers and 63 persons (75.9%) of mothers of 

working children were illiterate. The education level of the 

parents of children in both the groups showed a significant 

difference (p = 0.001). In the working children, 33 persons 

(39.2%) of fathers were non-working and had no source of 

income and employment, while this rate among non-

working children was 4 persons (4.4%). The differences 

between the jobs of fathers in the two groups were also 

significant (p=0.001) (Table 1). The average household 

size of the working children was 4.6, and there was no 

statistically significant difference between the case and 

control groups in terms of the size of family (p = 0.1) 

More than 60% of the working children belonged 

to an economically a weak class. Based on the information 

obtained, significant correlations were observed between 

the two groups with regard to socioeconomic status 

(p=0.004). In addition, there was a significant association 

between the economic situation of families and the starting 

age of work in children (p=0.03). In total, 65 subjects 

(78%) of working children reported that they have cut or 

scratched a part of their body during work with sharp 

things. Moreover, among these 78% of children, 13 

subjects (22.1%) stated that they suffered cuts or scratches 

on their body one time, 10 subjects (19.1%) stated that they 

suffered this two or three times, 11 subjects (20.6%) stated 

that they suffered this three to five times, and 31 subjects 

(38.2%) stated that they suffered this more than five times. 

The test results of the study of both groups showed that in 

working children, the prevalence of low ferritin (iron 

deficiency) was 15 subjects (17.5%), IDA was 8 subjects 

(9.8%), and anemia without iron deficiency was 3 subjects 

(3.7%). Low ferritin and depletion of iron in working 

children was significantly higher than that in non-working 

children (p=0.04) (Fig. 1). 

      Fig. 1. Prevalence (%) of aemia in the studied children 

In 18 subjects (22.2%) of working children, 

MCV was below normal. MCHC in 3.7% and PLT in 1.2% 

of working children were less than normal.
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Table 1. Frequency of variables for parents of working and non-working children 

p values 
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Variables 

0.01 

13(14.46)  5(6.03) Good 

Economic situation 42(46.6) 28(33.75) Fair 

35 (38.9) 50(60.4) Poor 

0.001 

22(24.4) 57(68.8) Illiterate 

Father’s Education 53(58.8) 24(28.7) Under diploma 

15(16.6) 2(2.5) Diploma 

0.001 

40(44.4) 63(75.9) Illiterate 

Mother’s Education 45(50.0) 20(24.1) Under diploma 

5(5.5) - Diploma 

0.001 

4(4.4) 33(39.2) Unemployed 

Father’s job 
41(45.5) 41(49.4) Worker 

36(40) 9(11.4) Self-employed 

9(10.0) - Employee 

0.3 

87(96.7) 76(91.6) Unemployed 
 

Mother’s job 
1(1.1) 2(2.4) Worker 

2(2.2) 5(6.0) Self-employed 

0.1 

-- 3(2.4) Two 

Household Child Total 
7(7.8) 7(9.7) Three 

24(27.7) 13(15.6) Four 

59(64.4) 60(72.3) Five and more 

 

Table 2. Hematologic and biochemical biomarkers of the children 

p values 

Non-working 

children 
Working children 

Normal Range Blood Biomarkers 

Mean ±S.D Mean ±S.D 

0.002* 71.2±34.8 47.3±40 16-220 Ferritin (µg/L) 

0.9 6.5±1.4 6.6±1.5 4.10 WBC (× 103/µl) 

0.3 5.2±0.3 5.3±0.4 3.5-5.5 RBC (× 106/µl) 

0.8 269.7±50.9 267.7±64.1 150-45 PLT(× 103/µl) 

0.4 82.5±5.6 83.2±4.8 80-100 MCV (µm3) 

0.04* 14.6±1.2 15.2±1.5 12-16 Hgb (g/dl) 

0.1 27.9±2.3 28.6±2.3 27-35 MCH (Pg/cell) 

0.9 43.2±3 44.2±3.6 37-54 HCT (%) 

0.03* 33.9±1 34.4±1.2 30-36 MCHC (g/dl) 

0.01* 13.7±1.1 13.2±0.9 11.5-15 RWD-CV (%) 
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The average investigated blood biomarkers in two groups 

of children are shown (Table 2). The HIV Ab, HCV Ab, 

and HB Ag tests were performed only on working children 

and the results of the three cases were negative in all of 

them. 

Discussion 

The prevalence of ferritin deficiency in working 

children was more than double than that in non-working 

children. Low hemoglobin levels and IDA were also more 

frequently observed in working children. The study by 

Nuwayhid IA in Lebanon has demonstrated that the 

amount of ferritin and hemoglobin were not significantly 

different between the working and non-working children 

(Nuwayhid et al., 2005). In a study in Jordan, 34.1 of 

working children were anemic children. Among the 

students in Birjand, the prevalence of anemia has been 

reported as 3.6%, IDA as 1.8%, and iron deficiency as 24% 

(Fesharakinia et al., 2007). In Kermanshah, a high 

prevalence of iron deficiency in working children may be 

due to malnutrition or deficiency of iron-rich sources such 

as meat. In a study in Turkey, 8.3% of children were with 

chronic diseases such as hepatitis B (Esin et al., 2005). In 

similar studies in this field, cases of viral diseases such as 

hepatitis and AIDS have been reported in children that 

have had to work at an early age. In Fallah in Tehran, 3% 

of the children were positive for HBs Ag and all of them 

were <14 years of age. In total, 3.5% of children were 

positive for HCV-Ab (Fallah et al., 2008). In Turkey, 5% 

were positive for HBs Ag (Turkmen et al., 2004) out of the 

38 children that were studied in Edna. However, the tests 

have showed no cases of hepatitis B and C infection and 

HIV virus among the children in the present study. It is 

notable that 78% of working children stated that they have 

cut or scratched themselves while working (one of these 

jobs was searching trash bins across the city). In other 

studies, sharp tools were used by children in their work. In 

Turkey, the percentage of children using sharp tools while 

working as mechanics was 48.9% (Esin et al., 2005). 

Moreover, the study by Cagdas has reported this rate for 

working children as 39.5% (Esin et al., 2005; Öncü et al., 

2013). Given that the majority of children in this study 

were working in jobs such as the sale of scrap iron, 

machinery, metals, and glass and the rate of use of sharp 

tools and cutting was high, more attention should be paid 

to the issue. Because scrapes can be an easy way for 

infection by a lot of virus, particularly hepatitis B and C 

and HIV viruses, it seems necessary that training, either 

directly or indirectly, should be provided to people at risk 

to learn of the safety issues. Because working children 

were from the poor strata of the society in terms of 

economic, social, and cultural, they may not be aware of 

their disease for a long time and infect more people. 

Smoking in children and adolescents is a serious 

public health problem (Organization, 1998). According to 

statistics, a quarter of young smokers began smoking 

before the age of 10 years (Warren et al., 2008). In a study 

in Brazil, the prevalence of smoking in children was 

reported to be 6.3%, and 58% of the street children were 

cigarette smokers and a third of them were smoking >10 

cigarettes/day (Dall'Agnol et al., 2011). In Tehran, 13% of 

working children were smokers (Fallah et al., 2008); in 

Ankara, 25% were smokers (Pasha et al., 1999), and in 

another study in Turkey, 37.8% of working boys were 

smoking >5 cigarettes/day (Hawamdeh and Spencer, 

2001). Very few children in this study stated that they 

smoke regularly. A number of participants also denied 
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smoking due to some reasons such as the negative view of 

the society toward the smokers and lied in their answers. 

Therefore, it is suspected that the number of smokers in the 

population is higher than what has been reported. Our 

study showed that >60% of working children belong to 

poor economic class families. In addition, there was 

significant and positive correlation between the ages that 

the children began to work and the economic situation of 

their families. The point to note here is that 68.3% of 

working children earned a little revenue for their jobs. 

Similar studies that have been conducted in this area have 

also shown that most of the working children belong to 

low-income families with low economic levels (Canbaz    

et al., 2011; Öncü et al., 2013). In Jordan, 76.3% of 

working children had started to go to work before the age 

of 11 years and 12.6% of them had worked for >4 years. 

The revenue rate of these children and their families was 

low and the job of these kids could help the family income 

up to approximately 25% (3). As reported previously, in 

this study, approximately 40% of children began to work 

from ages 10 to 12 and mostly stated that it was due to the 

economic poverty. In the study by MN Esin, the majority 

of working children (67.3%), and in the study by Canbaz, 

approximately 53% of working children had received 

primary school education (Esin et al., 2005; Canbaz et al., 

2011). The working children were forced to leave their 

education and work because of poverty. In the present 

study, the majority of working children had left their 

education at primary school, and only a limited number of 

them were studying simultaneously while working. More 

than 15% of working children were illiterate; this issue in 

today’s growing society, with children in even the most 

remote villages having the opportunity to study, is very 

unfortunate and a serious problem that this class of 

children have to face.  

Conclusion 

The study showed that the prevalence of anemia, 

particularly low ferritin among working children is very 

high. Spending many hours in the day to work outside the 

home is the reason for the lack of optimal nutrition and a 

low regard to the proper and timely consumption of foods. 

The economic poverty of the family and illiteracy of 

parents were the factors that forced children to work at an 

early age. The risk of certain diseases, such as anemia and 

nutritional disorders, and problems, including dropping 

out, were the negative consequences of working at an early 

age. Working street children due to their social status 

should be provided more support from the community. 

Protection of the working children can prevent the 

probable damages to the society. 
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