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Abstract
The study examined the effect of child labour and health outcomes on children between 5-17 years. The Ghana Living Standard Survey of round six of the child labour data was adopted, which involved 14,062 children from 16772 households. The study considered household, child, and community variables for which the probit regression model was the estimation technique. Generally, the findings of the study showed that child labour hours, household head education, household wealth quintiles (4th, 3rd, 2nd), local area, accessibility and usage of pipe water and flushing toilet facilities, child relationship to household head are important variables that have the possibility of affecting the injury/illness of the child. Hence, increases in child labour hours significantly have adverse health outcomes. It is recommended that the district assemblies must sensitize and educate the public on the hazardous nature of child labour activities and the likely health implications on children’s welfare. 
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Introduction 	
Health stock is acknowledged as one aspect of human capital formation for economic development. According to Grossman's (2000) hypothesis, each person has an innate pool of health from birth that decreases over time but increases with investment. Based on this premise, Bharat, Dhimaan, Raddi, Bist, Kaur, Tiwari and Kaur (2024) found that children who participate in economic activities are more likely to be at risk for health problems, which could lead to a decline in their health stock. According to the International Labour Organisation Report (ILO, 2013), evidence shows that in Asia, Latin America, and Africa, over 265 million children work, with 168 million of those between the ages of 5 and 17 being involved in child labour. Specifically, more than 85 million of these children are engaged in hazardous jobs, with 115 million of them living in Africa. Again, ILO (2021) reiterated in its report that children in economic activities are found in various kinds of work activities, mostly in commercial farming, fishing, small-scale mining, and illicit activities. These activities are likely to expose the children to toxic inorganic chemicals, physically strenuous tasks such as carrying heavy loads, long periods of standing, exposure to extreme temperatures, and the use of dangerous cutting tools. Boateng and Dako-Gyeke (2021) also affirmed that child labour is prevalent worldwide and that the sub-Saharan region has the substantial rate of 24% for which Ghana is inclusive. In addition, some children engage in the worst forms of child labour, exploitative in nature, which may significantly affect the health, safety, and morals of the child. 

Drawing attention to Ghana, the prevalence rate of child labour has risen substantially over the last decade. According to the Ghana Statistical Service Child Labour Report (GSS, 2014), 81.1% of children aged 5 to 17 who work are engaged in child labour, with 21.8% of them working up to 42 hours per week. Similarly to the GSS (2019) survey, 29.2% of the 7 million children aged 5 to 14 are employed are child labourers. As a result, the data shows a steady rise in the number of children engaged in economic activity, which is likely to hinder their health stock capital. According to the ILO (2017), the majority of these children work in agriculture, particularly in deep-sea fishing and allied fields. For instance, in Ghana, 76.8% of children work in agriculture or fishing, 14.9% provide services, and less than 5% are involved in other activities (GSS, 2014).  Boys engaged in child labour (31%) is higher than that of the girls (27.5%). The statistics is not different from GSS (2019). Accordingly, Hamenoo, Dwomoh, and Dako-Gyeke (2018) observed that the majority of the activities are hazardous and have a high degree of intensity. Following the thrust of the study, children are not allowed to work on activities that could endanger them or have an adverse effect on their welfare under the Children Act of 1998. Studies have been conducted based on this assumption because the subject matter raises concerns about the child's development (ILO, 2016; Sundjo et al., 2016; Nicollela & Kassouf, 2018). These authors maintained that many children are subjected to health risks and the likely physical or emotional harm they may face. 

[bookmark: _Hlk56679329][bookmark: _Hlk48572520][bookmark: _Hlk19761323]Following the discussion above, the study looks at the extent to which some work activities impede health outcomes. As contained in the Child Labour Report, over half of the child labour population suffers abuse and some incidence of illness or injury (GSS, 2014). Furthermore, child labour is likely to increase health risk and decrease health capital stock, which could have short, medium, or long-term implications (Nicollela & Kassouf, 2018; Posso, 2019; Akbar & Hayat, 2020; Mugizi, 2025). Again, since the children’s physical bodies seems not matured, they are more susceptible to occupational harm than adults and, for that matter, face a higher risk of encountering injury, accident, or illness. Evidence shows that children from Ghana in child labour activities may suffer from fatigue, skin diseases, respiratory problems, and other health issues due to long hours of work and exposure to harmful tools. Specifically, 58% of males and 55% of females reported that their work exposes them to dangerous weapons such as knives. Children engaged in child labour may also experience mental health problems, having an effect on their psychological make-up (United Nations, 2019; Trinh, 2020). This, according to Grossman's (2000) and Jacobson's (2000) theory, noted that young children are susceptible to health issues due to the nature of their work, which is more likely to drain their natural health capital. This implies that human conduct can significantly affect one’s health. 
	
Notwithstanding the theoretical significance of health stock, the empirical literature linking child labour to health outcomes appears to be relatively developing, and the majority of current research focuses on long-term effects, which appears inadequate (Nicollela & Kassouf, 2018). Given this, it also seems that little is known about the short-term impacts of child labour and health. Few studies, such Sundjo, Baye, Egbe and Mbu (2016), Guacerllo, Lyon and Valdivia (2016) and, Fouad et al., (2022) have examined the short-term impact on children's overall health status in general. Other studies have also anthropometric measurement like body-mass-index and weight-for-age (Beegle et al., 2009; Kuimi & Oppong-Nkrumah, 2018) as proxies for child labour on health status. The results were inconsistent and seems unclear, making it challenging to draw conclusions. In addition, they ignored the issue of endogeneity of child labour for which estimates could be bias. Studies on health is very difficult to assess and therefore the use of anthropometric measurements also have their limitations. One important drawback in these indexes is the fact that it measures the nutritional status and general fitness of the individual rather than the specific physical health injury occurred during labour activities.  In this empirical paper, self- reported health assessment is more preferred because it is a good predictor of present and future mortality and as such subjective measures should not be regarded as an ad hoc measurement (Idler & Benyamini, 1997). Therefore, the purpose of this research is to ascertain how child labour affects child health outcomes, such as injuries or illnesses, while also taking child labour into account as a choice variable, which should strengthen the validity of our conclusions. The significance of this study is to provide the government of Ghana through District Assemblies, the adequate information that would anchor them to organise sensitisation and education programs to the general public, the adverse nature of child labour activities and its likely health implications on children’s welfare. Also, the Government must strictly enforce the Children’s Act (1998) and made it operational as regards to the restrictions imposed on child employment.
The rest of the sections are organised as follows: section two discusses the overview of child labour in Ghana, theoretical and, empirical literature. Section three considers the data and methodology. Section four discusses the results and, section five presents the recommendations of the study.  
		

Overview of child labour in Ghana
According to ILO (2021), child labour refers to children between 5 and 17 years who are in employment or engaged in work that by nature or circumstances is likely to interfere with their education opportunities, dignity, health, and harmful to their physical and mental development. In extreme situations, the concept of child labour extends to children being in bondage or servitude, serfdom, forced labour or commercial sex work, and illicit drugs. This notwithstanding, there are significant variations in cut-off points of age under which a child enters into the labour market and the kind of work they are required to be employed. According to the Children’s Act (1998), children under 13 years are prohibited from all kinds of work except light family chores that do not interfere with education and health. The age cohort of 13-14 years is permitted to perform light work under conditions that are likely not to harm their education or health. Children who are 15-17 years old qualify to engage in hazardous work on the condition that they are being supervised by an adult. By contextualising child labour, it depends on the child’s age (5-17 years), the nature of work, the hours of work performed, and how it impacts health outcomes.
Child labour in Ghana is a significant socio-economic issue, and millions of children are actively engaged in economic work. Currently, 29.2% of 7 million children are working (GSS, 2019).

There are regional variations in child labour prevalence rates in Ghana, pointing to geographical proxies. The Northern and Savanna Regions stand out with 34% and 33% of child labour mostly in fishing, cocoa, and shea butter activities. This follows up with Upper East and Upper West Regions accounting for 32% and 30% of children in farming and small-scale mining activities. Again, Volta, Oti, and Western Regions have a range of 28% to 26% children mostly engaged in fishing activities. The rest are Western North, Ashanti, Bono, Bono East, Ahafo, and Eastern Regions, ranging from 24% to 20%, and had a significant prevalence rate of child labour in the cocoa sector. Fishing and salt mining dominate child labour (19%) in the Central Region. Lastly, children in hawking and head porterage are mainly found in the Greater Accra Region accounting for 15% children (GSS, 2019). 
Children performing these activities sometimes face strenuous, demanding, and hazardous conditions of work, accompanied by long hours of work, which exposes them to the risk of injury, illness and abuse. Regarding the specific activities, children are sometimes exposed to toxic substances, fumes, vibrations, excessive noise, fire, extreme temperature, handling of sharp tools, and other occupational hazards, which consequently lead them to diseases such as skin rashes, fractures, fever, hyperactivity disorders, pulmonary diseases, burns, increased attention deficit, hypoxia, and tuberculosis (ILO, 2018). The gender dimension also influences the child labour prevalence rate in Ghana. According to GSS (2014), 29.2% of boys are more likely to engage in child labour than that of girls (27.9%). The situation remains the same as contained in GSS (2019), accounting for boys (31%) and girls (27.5%). There are also more boys working on rural farms, while urban settings record more girls engaging in services. In light of working hours, children in economic activities work for long hours, up to 40+ hours per week, with boys working longer hours than girls in the hours of 6am-6pm. Thus, children working for long hours increases the risk of health defects and consequently erodes the human capital needed for economic growth.
The analysis so far depict that child labour exists in Ghana and that it is likely to have negative implications for health outcomes. Even though children working is a source for income to the household, the conditions under which these children work must be considered. Legal frameworks that prohibit children from working need to be enforced to foster the achievement of the SDGs.  
 


Human Capital Theory
[bookmark: _Hlk19877375]Grossman (1972 & 2000) inspired the idea of investing in health. The crucial point is that human beings are viewed as a form of capital. However, capital requires investment, and therefore, households decide to make investments in their children’s health because it is anticipated that capital stock will have an impact on the child’s physical and mental development. In this instance, children’s potential is less likely to be impeded by illness. As a result, health investment stocks have long-lasting effects on the well-being and productivity of children. To put it another way, the human capital theory clarifies the importance of health for the people’s socioeconomic growth within the society and the economy. When the predicted benefit of parental health investment matches the cost, or when the net present value of such investment is zero, the best results are obtained (Becker, 1964; Grossman, 2000). Modeling health investment is a way by which households combine purchased resources and time to improve their children’s health. Nevertheless, it is difficult to quantify such investment, let alone the differential earnings that accrue to such investment in the market place (Poulson, 1994). It is an established theory that demand for health care directly relates to the relative cost of health inputs. This suggests that, given the characteristics of households, health conditions are likely to enhance productivity and increase efficiency and quality of life. Hence, health stock has an increasing effect on wages. In reference to Grossman (2000), health is a durable good, and child labour participation may reduce health capital, which could lead to future productivity and income declines. This is regarded as a source of disutility. 
               Jacobson’s (2000) ground breaking study views the family as a source of health. The underlying premise of this model is that, given the health production function, which is dependent on a number of variables such as child, community, and household characteristics, health service purchases, and food intake, the family selects a quantity of market goods to maximize family lifetime utility. Considering this framework and evidence that health is consumption and investment, the husband and wife with a child make up the family utility function. Psacharopoulos and Woodhall (1997) mention that human resources are wealth, and they eventually determine the rate of economic and social advancement. In other words, individuals actively contribute to the build-up of human capital. 
In summary, the theory posits that health is a human capital that can be invested in and depreciated over some time. Individuals take the effort to invest in their health by means of healthy living and lifestyle choices. Therefore, the health production function describes inputs and outputs. One major comment about health investment is the fact that the theory assumes that individuals make rational choices about their health investment, which may not always be the case. The theory also simplifies the complexities of health investment outcomes and treats it as a homogeneous function. This is not always the case since individuals may possess varied forms of characteristics such as genetic and socioeconomic factors, quality lifestyle, social functioning and, environmental exposures, which the health production function may differ. Overall, the theory puts emphasis on the importance of individuals in shaping their health behaviours and outcomes.

Empirical literature and conceptual framework
The effect of child labour and health has been addressed by Nicolella and Kassouf (2018). They examined that child labour can have long-term consequences on children’s health status in Brazil. Using a structured pseudo- panel data, the authors estimated that child labour negatively impact child’s health status, and the increasing hours of work become profound on the child’s health outcome. The empirical findings further showed that hazardous labour has three times higher negative effects on the child’s health status. In addition, parental factors and household conditions, such as access to good drinking water as well as household income, improve the health of the child.  However, the empirical exercise failed to recognise the specific illness/injury children in the labour market encounter. Due to the general nature of the health effect estimated, it is not clear as to the kind of work-related hazard or risk children encounter.
The empirical evidence of Ibrahim, Abdalla, Jafer, Abdelgadir, and de Vries (2018) and Sturrock and Hodes (2016) analysed the impact of child labour on physical and mental health in low- and middle income countries. The study found a significant positive effect of child labour and the probability to report injury, tiredness/exhaustion, and other health problems. Hours of work and the probability of reporting injury or illness were positively correlated. The age of the children was found to be significant, and such children are more prone to suffer backaches, burns, infections, and lung diseases, whilst tiredness was greater in the adolescent stages. However, Sundjo, Baye, Egbe, and Mbu (2016) reported an absence of trade-off between child labour and health status. Thus, children in the agricultural sector were more likely to report poorer health status. Also, Mugizi (2025) provided evidence that child labour participation significantly increases injury or illness in children, particularly tiredness/exhaustion, body injury, and other health problems. The empirical literature remains robust as hours worked and the probability of reporting illness are positive. Tiredness/exhaustion increases gradually with a number of hours of a threshold of 20 hours per week. On the gender basis, girls are less likely to encounter illness/injury, suggesting that the nature of the workload and risk factor is less on girls relative to boys. The gender dynamics also fall in line with Mondal et al. (2016), who studied child labour and health problems in India. The authors found that 72% of boys engage in activities more than girls (28%), and they are prone to illness and diseases. Parental educational attainment relates indirectly to all health outcomes. The indirect relationship explains the fact that the highly educated parents may be more aware of the consequences of the health impact on the child labour, and adopt preventive measures to treat injury/illness. This assertion has been confirmed by Akbar and Hayat (2020). Guarcello et al. (2016) also found that male children in hazardous work have more potential threats of health effects relative to females. The results appear to show that male children perhaps work in areas with higher intensity of risk- related work and health issues. 
On the other hand, Nishijima, de Souza, and Sarti (2015) noted that regardless of the type of work, child labour adversely affects health outcomes, jeopardizing the formation of human capital. Specifically, adverse health effects identified in the study were physical difficulty, fatigue, and prevalence of chronic diseases. Chronic diseases such as backache, depression, tuberculosis, heart diseases, and arthritis were noted to have a significant effect. Similar results from Agbo (2017) and Ahad et al. (2021) reinforce the previous literature of a long- run negative effect on child health outcomes. The study conducted shows that children between 5 and17 years old encounter all kinds of health defects ranging from injuries, accidents, chemical poisoning, pneumonia, craw-craw, difficulty in breathing, and illness encountered by child labour has a long-run negative effect on the child’s health in adulthood. The study, however did not provide much evidence on the hours of work performed that could undoubtedly pose a health risk at work and its severity of the illness/injuries. Thevenon and Edmonds (2019) and Posso (2019) study revealed that nearly half of the children were in hazardous work and were harshly exploited, toiling in poor to appalling conditions and performing dangerous activities. Stress and excessive fatigue were identified to have implications for health outcomes. In addition, long hours of work and heavy responsibilities are compelling evidence that have far-reaching negative effects on their physical, emotional, and moral development. 
Furthermore, Shendell, Noomnual, Chisti, Allacci, and Madrigano (2016) noted that children are exposed to extreme cold or heat, poor ergonomics, and psychological stress during the working period. As a result, children experience various physical injuries and illnesses, ranging from mild symptoms to severe disability or even morbidity. The adverse health effect also manifests in psychological trauma and psychosocial stressors. Moreover, Kuimi and Oppong-Nkrumah (2018) indicated that children suffer from injuries, mutilation, burns, infections, spinal cord and pelvis deformities, skin diseases, breathing problems, and eye- related problems that were identified to be caused by an unhealthy and unsafe working environment. Working long hours and in a hazardous environment also raises their frustration, stress, and tension that hinder the development of their mental faculties, abilities, and talents that compel them to become introverted and withdrawn from their peers. Using national data, Modal et al. (2016) analysed the environmental and occupational health problems of child labour. The study brought to light the epidemiological evidence of the adverse effect of occupational exposures as it affects the development of the child. The authors opined that children working in different forms of work significantly and directly affect health outcomes in terms of burns, wounds, hematoma, skin allergy, severe tiredness, insomnia, breathing difficulty, dizziness, headache, and general weakness. Posso (2019), on the other hand, established how child labour is associated with health in Peru. The econometric results suggest that children engaging in hazardous work activities are more likely to have health problems. 
The evidence pertaining to child labour and health effects has provided some gaps in knowledge. The literature appears now to be developing, and the research study mostly dwells on panel data that measures the long-term consequences. Short-term analyses are required to understand the longitudinal health effect of child labour. The literature has also not been able to establish the threshold of hours on which the harm to human capital formation begins. In addition, one key area that needs to be tackled is methodology gaps concerning how the health of an individual is measured because the state of health of an individual is difficult to obtain and becomes unclear to policy implementers. It is interesting to note also that child labour is endogenous, and for that matter, treating it as exogenous may pose bias in the findings. Below is the conceptual framework that connects child labour to health outcomes.  

Figure 1: Conceptual framework of child labour and its implication to health outcomes
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[bookmark: _Hlk24017084][bookmark: _Hlk26072646]Methods and Data Description
The study uses Ghana Living Standard Survey of round 6 (GLSS-6) conducted in Ghana with the support of World Bank (GSS, 2014). It involves 16772 households and the questionnaire contains issues related to household characteristics, child characteristics, child labour characteristics and community characteristics. The study focuses on age cohort of children between 5-17 years for which the sample size is 14,062. 

Empirical Strategy
The child health outcome is the dependent variable measured in terms of injury/illness. Injury/illness is defined as: child who suffered any gravity of work-related accidents/illness or otherwise. Since the nature of the variable is binary, by conventional measure, probit model becomes necessary for estimation. The key variable here is child labour hours () also known as . This is followed by control variables, constructed based on the health production function and these include household factors (), child characteristics () and community factors ().  Therefore:
……………………….….(1)

[bookmark: _Hlk45460401]The health outcome =1, if the child suffered injury/illness or otherwise. However, child labour variable cannot assume random response, but inherently considered as endogenous. In view of that the probit estimations of (1) is likely to become inconsistent. We move on to the second stage and the appropriate framework employed is the ivprobit regression analysis. It seeks to find the joint probability of a child who engages in child labour, with the assumption that he/she suffers from injury/illness. It then becomes possible that some characteristics could influence both child labour and child health outcome (Greene, 2012). Hence, the empirical framework is developed from (1) as: 	


IV probit model
To maintain consistent and unbiased estimates, the study employs the method of instrumental variable to address the endogeneity problem. Thus, recall that child labour is being considered as endogenous and so we then instrument child labour with child wage () and distance to school (). These variables may instigate child to work more hours at the detriment of good health outcomes. Therefore, the first stage (5) and the second stage (6) of the equations are specified in the form:
	…………………5


……………..6
Results and Discussions
Table 1: Measurement of Variables and Descriptive Statistics
	Variable
	Measurement 
	Sample  
	Mean 
	Std dev
	Min 
	Max 
	%

	Weekly Hours of labour
	Continuous 
	9,029
	43.41
	21.12
	0
	120
	

	Health outcome 
Illness
Injury
Neither 
	Binary 
	
7,666
1,272
91
	
	
	
	
	
84.90
14.06
1.04

	Wealth proxy Index
Quintile 1
Quintile 2
Quintile 3
Quintile 4
Quintile 5
	Categorical 
	9,029
1252
1455
1622
2670
2030
	
	
	
	
	
13.87
16.11
17.96
29.57
22.48

	Head of household education 
	Continuous 
	9,029
	9.55
	3.53
	0
	19
	

	Household Size 
	Continuous 
	9,029
	5.82
	2.26
	1
	21
	

	Actual Age of child
	Continuous 
	9,029
	9
	3.52
	5
	17
	

	Sex of child
Male 
Female 
	Binary 
	
7,012
2,017
	
	
	
	
	
77.66
22.34

	Relationship link to child
Biological
Foster/househelp
	Binary 
	

4768
4261
	
	
	
	
	

47.19
52.81

	Child’s Wage
	Continuous 
	9,029
	486.48
	1394.2
	0
	4500
	

	Distance to school(hour
	Continuous 
	9,029
	0.652
	2.031
	0
	50
	

	Location 
Urban
Rural 
	Binary 
	
4,960
4,069
	
	
	
	
	
54.93
45.07

	Source of water 
Tap water 
Well water 
	Binary 
	
2733
6296
	
	
	
	
	
30.27
69.73

	Toilet facility
Flushing 
Pit latrine
	Binary 
	
4735
4294
	
	
	
	
	
52.44
47.56


Source: GLSS-6 (2014)

Table 1 presents the simple descriptive statistics of children between 5-17 years who engage in various economic activities. The study revealed that the hours that children spent at work spanned up to 120 hours per week, whilst the mean working hours recorded 43.4 hours. Again, the data in Table 1 indicates that 84.9% of children suffer injury as a result of engaging in strenuous economic activities, while 14.06% of children in child labour suffer illness. Children who have never been ill or had an injury accounted for 1.04%. Table 1 further shows the wealth quintiles, which represent the economic standing of the household. The proportion of children from very poor households falls within the 1st quintile (13.87%); the 2nd quintile is the poor households (16.10%); the 3rd quintile represents children from medium households (17.96%); the 4th quintile shows the rich households (29.57%); and lastly, the 5th quintile (22.48%) is the very rich household. In general, the households’ economic status is fairly distributed across the wealth quintiles. With respect to the educational attainment of the household head, the years of schooling were averaged to be 9.55 years, suggesting that most heads of households have obtained basic school education and are assumed to be literate, which is also likely to play a critical role in reducing adverse health outcomes. In terms of household size, the average number of members per household was approximated to be 6 persons. The majority of the working children start work at 9 years old. The summary statistics also show that male children are considerably higher (77.66%) than female children (22.34%). Parent-child relationships were also noted in the study, and the child is either biological or foster to the head of household. From the results, approximately 52% of children are biological to the head of household, while 47% of children are foster to the head of household. Regarding the child labour wage, GHC 486.48 is the average amount earned per month. In addition, the distance covered by children to school had a mean of 0.652 hours. The Table further indicates that among the children, about 55% of them are found in the urban areas and that 45% are rural dwellers. Also, community variables play an important role in children’s health outcomes, and for that matter, accessibility of water facilities revealed that 30% of households have access to tap water and 70% for well water. Concerning toilet facilities, almost 48% of households have access to pit latrines and 52% of them use flushing toilets, respectively.

Effect of Child Labour and Health Outcome
Table 2 reports the results of the multivariate analysis of child labour on health outcomes. In terms of estimation technique, the study first used the probit model. However, as indicated in literature, child labour is not random but depends on both observed and unobserved factors; consequently, estimating the effect using the probit model may produce bias or less efficient results. To this end, the study further used the ivprobit model to estimate the effect of child labour on injury/illness. Prior to the discussions, a number of robust checks were examined, and the results show that our model is well specified and suffers no misspecification. The insignificant nature of Hatsq shows that the model fits very well. The pseudo R-squared specifies how well child labour explains adverse child health outcomes. The F-test of 14.04 suggests that the model is not weakly identified. The Sargan score, which shows an insignificant behaviour, verifies that the instrument is better or valid. The mean variance inflator factor specifying multicollinearity checks of 2.23 suggests the condition index is within the acceptable range (Hansen, 2022). Hence, the diagnostic tests all proved satisfactory, and consequently, we discuss the average marginal effects of the probit and ivprobit models. 


      


Table 2: Average Marginal Effects of Child Labour and Injury/illness
	Variable 
	Model 1
Probit 
	Model 2
IVprobit 

	Child Labour Hours
	0.060**
(0.165)
	0.074**
(0.036)

	Household size
	
	0.238
(0.161)
	0.056
(0.037)

	Household head education

	-0.503**
(0.294)
	-0.154*
(0.093)

	Age of household 
	0.116
(0.151)
	0.031
(0.041)

	Age squared of head
	-0.048
(0.148)
	-0.089
(0.123)

	Wealth quintiles (1st quintile)
2nd quintile

3rd quintile

4th quintile

5th quintile 
	
0.067**
(0.033)
-0.765***
(0.030)
-0.208**
(0.042)
-0.020
(0.037)
	
0.057**
(0.037)
-0.068***
(0.037)
-0.223***
(0.037)
-0.423
(0.282)

	Relation link to child (biological)
Non-biological
	-0.498*
(0.285)
	-0.149**
(0.081)

	Sex of child (male)
Female 
	-0.213*
(0.238)
	-0.056*
(0.029)

	Age of child
	-0.690**
(0.264)
	-0.216**
(0.095)

	Location (rural)
Urban
	-0.048
(0.148)
	-0.089
(0.123)

	Main source of water (pipe)
Well( protected)
	
0.160*
(0.111)
	
0.157*
(0.082)

	Main toilet facility (WC toilet)
Pit latrine
	
0.132*
(0.107)
	
0.149*
(0.081)

	Observations 
	5433
	5433

	Pseudo R-squared
	0.027
	

	VIF
	
	2.23

	F-test for excluded instrument

Sargan score chi2(1)
	
	14.04
(0.000)
0.0726(0.787)


Source: GLSS-6 (2014)    ***p<0.01     **p<0.05      *p<0.1	 Variables in parenthesis are base category                  

According to the findings of the probit and ivprobit models, child labour impacts negatively on a child’s health status. As a result, children who labour longer hours are more often prone to getting hurt or sick. Thus, there is a 6 percent (column 1) or 7 percent (column 2) chance that further increases in the number of hours that children work may result in negative health consequences. At the 5% threshold of significance, the p-values are significant. The findings are in line with our expectations. A study conducted in Cambodia by Guarcello et al. (2016) supports the idea that child labour hours have a favourable impact on negative health consequences. The authors noted that additional weekly child labour participation appears to increase the likelihood of poor health outcomes by 3% points. They explained that the length of weekly engagement affects the likelihood of injury/illness. Furthermore, from the empirical standpoint of Nicolella and Kassouf (2018), they investigated the health effect of child labour in Brazil. The authors discovered a negative correlation between child labour hours and child health status using a fractional response model. According to the study, a child’s health decreases with increasing work hours. In Bangladesh, a similar study by Mugizi (2025) sought to explore the consequences of child labour and revealed that hours of work are statistically important to the likelihood that a child will report an accident or illness. The authors noted that children are more likely to report poor health since they are exposed to occupational hazards. 
According to Sundjo et al. (2016), who examined the health effects of child labour in Cameroon, concluded that there is a U-shaped relationship between child labour and the development of human capital. A similar result of Thevenon and Edmonds (2019) study revealed that almost half of the children were engaged in unsafe labour and were severely exploited, toiling in poor to terrible conditions and engaging in risky behaviours. Excessive stress, fatigue, and injury were found to have an impact on health outcomes. Furthermore, there is evidence that heavy responsibilities and lengthy work hours have a detrimental impact on their physical development. In addition, Mondal et al. (2016) examined the environmental and occupational health issues associated with child labour using national data. The study revealed epidemiological evidence of the detrimental effects of occupational exposures on a child’s development. According to the authors, children engaged in various kinds of labour have a direct and substantial impact on health outcomes, including the risk of serious injuries and overall frailty. 
Additionally, Shendell et al. (2016) pointed out that children who work are exposed to psychological stress and poor ergonomics. Children suffer from a range of ailments as a result, from minor symptoms to serious handicap or even morbidity. The psychological trauma and psychosocial stressors are other manifestations of the detrimental health impact. This, according to Grossman (2000), from the theoretical perspective, may consequently reduce health capital, which raises the likelihood of reduced productivity and wages. 

Household and other control factors affecting Child’s Health Outcome
In addition to the focus variables, we took into account other control variables. Head of household education is an important determinant of a child’s health outcome. Thus, the study found that on average, the education of the household head is likely to decrease the probability of the child labourer having an injury/illness. Both models show that years of education of the household head have the probability of decreasing the likelihood of a child suffering from injury by 50 percent and 15.4 percent, respectively. The result is consistent with most of the previous studies. Different empirical studies have found an indirect link between parents’ education and the adverse health outcome of the child labourer (Modal et al., 2016; Sundjio et al., 2016; Nicollela & Kassouf, 2018; Akbar & Hayat, 2020; Mugizi, 2025). Akbar and Hayat (2020), for example, found a negative relationship between parental education at the secondary school level and its impact on a child’s health in the area of injury. Generally, the level of education of parents significantly influences the health outcomes of their children. This explains the fact that the highly educated parent may be more aware of the consequences of the health impact on the child labourer, and will adopt preventive measures to injury/illness. Furthermore, as noted by Jacobson (2000) theory, well-educated parents are less likely to have poor health outcomes for their child. It is worthy to note also that parental investment in a child’s capital stock formation may have the effect of making children more resourceful and willing to engage in behaviours that may have longer-term consequences for better health. 
In order to explain the poor health of children, we now focus on the household wealth. As expected, household wealth of the 2nd quintile is positive and significant at the 5% level. This is an indication that a child from a 2nd wealth quintile household is more likely to encounter injury or complain of illness. The average marginal effect confirms that, on average, a child from a poor household has a 6.7 percent (probit) or 5.7 percent (IV probit) chance more likely to suffer from injury/illness. In addition, it can be noted that child labourers from middle households are less likely to suffer from injury/illness. This also implies that a child from a middle household, on average, is 8 percent less likely to suffer from injury/illness, but the coefficient reduces in the ivprobit model. Again, children from households with wealth in the 5th quintile are important in the child’s health outcomes (injury/illness). Hence, the direction of effect is consistent throughout the models. According to the theory of luxury axiom, poverty induces child labour (Basu & Van, 1998). Therefore, children with early entry to the labour market are more likely to encounter work-related health risks and, consequently, adverse health problems such as the illness. Accordingly, Sundjo et al. (2016), Akbar and Hayat (2020) and Bharat et al. (2024) pointed out that whenever household wealth levels are unstable, children are less likely to report good health, as poverty may influence child labour participation and hours spent at work, which greatly impacts the state of the child’s health. Health, according to Grossman (2000), depreciates over time and enters the utility function and is positively related to wealth in the consumption model. The argument is that parents are the producers of their child’s health. Based on this assertion, a child is likely to have better health if parents themselves care about their own health and are able to spend on the sick child. Grossman emphasised that health itself is wealth, and having adverse health outcomes reduces the wealth base of the household. Thus, child adverse health outcomes of injury/illness become a disutility to the household. 
Following Table 2 again, the household is seen as the basic social and economic unit from which the children derive their socialization. The household head also plays a critical role in the welfare of the household, especially children. Referring to Table 2, it is observed that non-biological children, on average, are more likely to encounter injury/illness relative to biological children. Perhaps parents have low altruistic behaviour toward such children. Sundjo et al. (2016) have also confirmed that children of biological links with household heads are less likely to be exposed to health risks. Kuimi and Oppong-Nkrumah (2018) concluded that over-exertive work exhausts children’s energy stock below the minimum required to sustain physical growth and combat infection. 
On the gender basis, girls are less likely to encounter illness/injury, suggesting that the nature of the workload and risk factor is less on girls relative to boys. Guarcello et al. (2016) also found that male children in child labour have more potential threats of health effects relative to females. The results suggest that male children perhaps work in areas with higher intensity risk- related work and health issues. The relationship is negative, and the average marginal effect expresses that a female child who is engaged in child labour is 21% less likely to suffer some form of illness relative to the male. In other words, being a male significantly increases the effect of injury/illness. Our result confirms Shendell et al. (2016) that there is difficulty in regulating the working environment that is invariably informal or even illegal that further raises the health risk faced by children in general. Accordingly, Ibrahim et al. (2018) noted that physical work that is over-exertive depletes a child’s stock of energy required to sustain physical growth. 
However, Sturrock and Hodes (2016) examined the connection between child labour and health outcomes using data from low- and middle-income countries. It has been noted that individuals who join the workforce too young suffer from bad health outcomes. While this supports the findings of Sabates-Wheeler and Sumberg (2020), they consistently showed that children who work are more likely to damage their health investment because they are socially dependent and biologically and physically underdeveloped. According to the study, children between the ages of 5 and 17 experience a variety of health issues such as illness, injuries, psychological trauma, and social well-being. These issues can have a long-term detrimental impact on the child’s health outcome as an adult. Nicollela and Kassouf (2018) and Mugizi (2025) have reported similar findings in Brazil and Tanzania. Consequently, our findings are supported by the literature.
In the analysis of child labour and health, the empirical literature is inconclusive if the geographic location of the children in the labour market is not discussed. Again, Muguzi (2025) and Nicollela and Kassouf (2018) found that children’s health outcomes were much worse when they lived in metropolitan regions. Another important point is access to clean water and toilet facilities. Consequently, access to potable water supply and water closet toilet facilities is likely to reduce the health stock depreciation. Our coefficients confirm these previous studies and suggest that child labourers who have access to pit latrines as well as wells are more likely to encounter adverse health outcomes.  

Conclusions and Policy Implications 
This empirical paper investigated child labour and its implications for health outcomes in terms of injury/illness in Ghana. The theoretical framework that underpinned the study was Grossman’s human capital theory on health. The study focused on age cohorts of 5-17 years and employed the GLSS-6 data set. By virtue of the nature of the dependent variable, the empirical strategy adopted was the probit and ivprobit models, respectively. Based on the objective of the study, it was found that the child labour hours, education of the head of household, child relationship to the household head, sex of the child, household wealth and urban areas, and accessibility and usage of potable water and closet toilet facilities are important in the health outcome of the child.
[bookmark: _Hlk46035768]It is therefore worthy to draw conclusions that child labour participation (hours of work) has a consistent effect on adverse health outcomes regarding injury/illness. Considering the framework of health as human capital, there is evidence that children who engage in economic activities are prone to adverse health outcomes. Hence, the study suggests that a number of children in child labour are likely to increase health stock depreciation, which may lead to long-term consequences for the individual, family, society, and the nation. Overall, our study concludes that child labour participation provides a substantial threat to child human capital formation. It is recommended that the government must strictly enforce the Children’s Act, the 1992 Constitution, the Child Right Regulation and Criminal Code Amendment Act, and make operational as regards the restrictions regarding the employment of children. Also, district assemblies must sensitize and educate the general public about the hazardous child labour activities and the likely health implications, such as fatigue, on children’s welfare. The enforcement agencies, such as Child’s Right International, must also be engaged to ensure appropriate sanctions against parents who flout the child rights laws or constitutional rights of children in order to provide adequate protection for the children.
Finally, the key findings have contributed additional knowledge in literature regarding child labour and health. Thus, studies on child labour and health have shown that the long-term effect and the short-term effect seem limited. This research has brought to light the short-term effect of child labour on health outcomes in terms of injury/illness for which endogeneity was considered.  
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APPENDIX 
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Table A1: First Stage Regression Model of Child Labour Hours
	Variable 
	Coefficient 
	Standard Error

	Child wage 
	0.227**
	0.089

	Distance to school
	0.318***
	0.095

	Constant 
	1.479***
	0.212

	R-squared
	0.338
	

	F-statistic
	F(2, 5,423)=14.04 
Prob>F=0.000
	

	Sargan score
	0.07265(p=0.7878)
	

	Basmann chi2(1)
	0.0724(p=0.7878)
	

	Observation
	5,433
	


Source: GLSS (2014)		*** p<0.01, ** p<0.05, * p<0.1

Note that a statistically significant test statistic of sargan score or Basmann chi always indicate that the instruments may not be valid. Since the test statistic isn’t statistically significant, it indicates that, the instruments used is valid. 
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