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ABSTRACT 

 

The Association between Trajectories of  

Household Income and Child Health 

- The Mediating Role of Parenting Practices – 

 

 

Eunsun Kwon 

Department of Social Welfare 

The Graduate School 

Seoul National University 

 

    

 Health in childhood is a determinant of cognitive ability and educational 

achievement (Case et al., 2001; Currie and Hyson, 1999; Grossman and 

Kaestner, 1997). Children in poor health were found to continue to have poor 

health as adults which adversely affects their labor market performance (Case 

and Deaton, 2003; Case and Paxson, 2006; Currie and Stabile, 2003; Graham 

and Power, 2004). To further understand the social determinants of health, 

Western researchers have developed a method to map the connections of 

socioeconomic circumstances with child health. Among several social 

determinants, household income has been considered to be a representative 

factor for disparities in child health. Although previous Western and Korean 
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studies on the social determinants of child health has drawn attention to the need 

for a deeper exploration of the impact of household income on children’s health, 

there is still a lack of evidence on the longitudinal relationship between income 

and child health. Therefore, this study attempts to examine the association 

between trajectories of household income and child health, and to identify the 

influences of parenting practices between the two variables. 

This study aims to explore 1) whether household income is related to child 

health over time, based on the assumption that there are positive cross-sectional 

and longitudinal relationships, 2) whether household income influences child 

health trajectories, and 3) whether parenting practices mediate the effect of 

household income on child health trajectories. This study uses data on Korean 

children and their parents from the 2004-2010 Seoul Panel Study of Children 

surveys (SPSC). Latent growth modeling was employed to examine individual 

trajectories of income, child health, and parenting practices as continuous 

processes. 

    First, the results showed that the income gradient in child health 

significantly steepened with child age, controlling for socio-demographic factors. 

It was also found that child health was significantly associated with income 

histories, resulting in larger effects of past income on health than current income. 

Second, income was significantly related to both the intercept and slope of child 

health. This indicates that children from relatively lower income households 

were found to exhibit poorer health status, and also experience a steeper decline 

in their health status over the middle childhood and adolescence. Third, the 

inclusion of mediating factors – parenting practices - changed the effect of 

income on child health, in which income appeared to no longer exert a direct 
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effect on child health. Rather, income had an indirect effect on child health 

through parents’ monitoring and out-of-home activities with their children. For 

female children, income exerted a significant influence on the slope of their 

health through the slope of parents’ out-of-home activities, along with the direct 

effect of income on the slope of health remained significant.  

   The findings of this study carry several important implications. First, this 

study provided empirical evidence that the human capital, health capital, and 

parental investment model used for this study’s framework were useful in 

explaining the effect of the amount invested by parents on child health outcomes. 

As the model has not been applied to studying mediating factors in the income-

child health relationship, this study considered the good parent theory to see if 

parenting mediates the effect of income. This study found the mediating role of 

parents’ monitoring and activity involvement, which was first examined from a 

longitudinal perspective by constructing parenting growth models.  

The findings provide an empirical ground for interventions for social work 

policy and practice. First, it is suggested that the government pursues active 

anti-poverty policies, targeting children in low income households (e.g., 

additional subsidies for children and supplementary benefits in the case of high 

medical expenses). To be informed of the policy priority areas, the current 

policies might need to include the evaluation of the socioeconomic differentials 

in time trends of the health status of children and adolescents. This may suggest 

the equity-sensitive interventions that are related to poor children’s health 

problems and health promotion programs targeting socio-economically 

disadvantaged children. Second, there are needed for more supportive health 

systems for children during the middle childhood and adolescence whose health 
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has not been drawn attention compared to those in early stage of childhood or in 

adulthood. Accordingly, it is suggested to establish the coordination and 

partnerships between the government departments of education and public 

health to assign distinct and specialized responsibilities for the health promotion 

of children and adolescents. Third, considering the effects of income and 

parenting practices on child health, social work professionals need to consider 

the extent to which multilevel programs have to be designed. In other words, 

most practical implementation for parenting programs might be effective in 

promoting the health status during middle childhood and adolescence. In this 

regard, it also needs to look into the status of children from lower socio-

economic backgrounds. Based on the findings that parents’ out-of-home 

activities with children and their monitoring mediated the effect of income on 

child health, family-based modification programs that involve parents via family 

therapy might become preventive measures for poor child health outcomes. In 

sum, the middle childhood and adolescence are to be considered as a critical 

period for child health, and social work interventions need to be made at the 

multi-levels for the reduction of child health inequalities in both the short- and 

long-term.  

 

Keywords: Social determinants of health, Trajectories of household income and 

child health, Parental investment model, Latent Growth Modeling, 

Mediating role of parenting practices, Multi-group analyses. 

Student number: 2007-30056 
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Chapter I. Introduction 

 

 

This study aims to examine the longitudinal relationship between household 

income and child health, and to identify the influences of parenting practices between 

the two variables. Health in childhood provides a critical foundation for human asset 

development. Child health is a determinant of cognitive ability and educational 

achievement since those in poor health are more likely to miss more days of school, 

inactively participate in school activities and receive lower scores on math and reading 

tests, ultimately leading to negative effects on academic achievement and cognitive 

functioning (Case et al., 2001; Currie and Hyson, 1999; Grossman and Kaestner, 1997). 

Children in poor health were also found to continue to have poor health as adults 

which adversely affects their labor market performance - i.e., fewer hours worked 

(Case and Deaton, 2003; Case and Paxson, 2006; Currie and Stabile, 2003; Graham 

and Power, 2004). Then, this reduced performance negatively contributes to their labor 

market outcomes such as employment opportunities and wages (Brooks-Gunn, Duncan, 

and Aber, 1997; Duncan et al., 1994; Zuckerman and Kahn, 2000). Other studies have 

found that poor health in childhood is strongly related with long-term health damage 

that does not appear until middle age and chronic illnesses later in life such as heart 

disease, diabetes, and cardiovascular disease (Barker, 1995; Dietz, 1998; Gluckman 

and Hanson, 2004; Rasmussen, 2001).  

To further understand the social determinants of health,1 Western researchers have 

                                         
1 The social determinants of health are described as “layers of influence,” in which the most immediate 
layer of influence on health consists of family characteristics that are often affected by social position, 
which begins with social structure in terms of social, cultural and economic conditions (Choi et al., 2007; 
Dahlgren and Whitehead, 1991; Khang, 2005; Kim, 2005; Lee, 2004; CSDH, 2008). Researchers 
emphasized the influence of people’s lifetime circumstances on health risks and outcomes (Blane et al., 
1993, 1996; Davey Smith et al., 1997; Graham and Power, 2004). Childhood, as a period of rapid 
development, was particularly found to have powerful effects (Galobardes et al., 2004; Kuh et al., 2004). 
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developed a method to map the connections of socioeconomic circumstances with 

child health. Among several social determinants, household income has been 

considered to be a representative factor for disparities in child health because it 

determines both how large a proportion of parents’ income can be spent to meet the 

basic needs of housing, food, and clothing, and the parents’ ability to provide their 

children with stimulating and secure environment (Berkman et al., 2002; Case et al., 

2001; Duncan and Brooks-Gunn, 1997; Graham and Power, 2004; Li et al., 2007; 

Murasko, 2008). Many empirical studies have found a significant relationship between 

low household income and poor child health, including conditions such as obesity, low 

birth weight, injuries, illnesses, and other health outcomes that required hospital 

treatment (Chen et al., 2006; Geyer et al., 2002; Goodman et al., 1999; Whitaker et al., 

2006). 

There has been a remarkable increase in the number of Korean studies on child 

health in general since the early 2000s; however, compared to Western research that 

consistently reported the effect of household income on child health, there has been 

very little empirical research on the relationship between child health and income in 

Korea2. Although previous Western and Korean studies on the social determinants of 

child health has drawn attention to the need for a deeper exploration of the impact of 

household income on children’s health, there is still a lack of evidence on the 

longitudinal relationship between income and child health; in other words, longitudinal 

studies evaluating the effect of household income on changes in child health are still 

needed. Therefore, this study will expand current understanding by investigating the 

income-child health relationship in three different ways.   

                                         
2 Indeed, it was suggested that Korean research interests measured by the number of publications have 
lagged behind Western countries by about 10 to 15 years (Khang and Lee, 2012; Kaplan and Lynch, 
1997). Indeed, despite the importance of the income effect on child health, most Korean studies still 
emphasize the importance of parenting styles, the quality of family interactions, and parental education 
level as determining factors of child health (Kim and Park, 2005; Kim, 2008; Ku et al., 2006; Park et al., 
2007; Park et al., 2008). 
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First, to support the claim that household income has independent effects on child 

health, an investigation not only of income at a single point, but also of the continuous 

changes in household income is required. Previous research has demonstrated an 

income-health gradient 3  but used cross-sectional data which provided a limited 

understandings of household income as a process (Balistreri and Van Hook, 2011; 

Cecil-Karb et al., 2009).  

Many previous longitudinal studies measured household income at one point in 

time (Chen, Yang, and Liu, 2010; Malat et al., 2005; Moh et al., 2009), and it has been 

acknowledged that single-year measures of household income offer a potentially 

misleading assessment of family economic resources (Willson, Shuey, and Elder, 2007). 

Very few studies have used continuous measures of income to evaluate the effects of 

initial income and changes in income on child health (Strohschein, 2005a). Therefore, 

this will use continuous measures of household income to investigate the effects of 

initial income level and income growth on child health. 

Second, it has been suggested that the developmental processes of child health 

status need to be examined with understanding the individual patterns of changes in the 

health status (McDonough and Berglund, 2003). Compared to a number of longitudinal 

studies on children’s mental health or behavioral problems, there is still lack of 

research investigating children’s physical health in the longitudinal perspective. Most 

of previous studies on children’s physical health investigated the health disparities 

among children using cross-sectional or pooled data (Case et al., 2002; Currie and 

                                         
3 The relationship between health and income is referred to as a “gradient” to emphasize the gradual 
relationship between the two; health improves with income throughout the income distribution, and 
poverty has more than a “threshold” effect on health (Deaton, 2002). It is also known that the greater the 
level of personal income, the higher up the “social gradient ladder” an individual will be. These 
individuals generally enjoy better access to health care and, nutrition and often live longer than people on 
the lower rungs of the ladder. Social and economic disadvantage impacts upon people throughout the life 
cycle, with those lower down the social gradient having double the risk of serious illness and premature 
death compared to as those on the upper rungs (Kaplan et al., 1996; Kim et al., 2010; Menadue, 2003; 
Wilkinson and Marmot, 2003).  
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Stabile, 2003). The approach of these studies has limited the possibility of variations in 

the health status of children over time as they grow older. Therefore, this study will 

utilize repeated measures of child health, with a particular focus on whether there are 

variations in physical health over time, and explore whether household income is 

associated with whether child health status increases or decreases over time.   

Third, there has been an increasing number of studies that examined the mediating 

factors through which household income influences child health (Balistreri and Van 

Hook, 2011; McLeod and Shanahan, 1996; Strohschein, 2005a; Van Hook and 

Balistreri, 2007; Wickrama et al., 1997). Exploration of these mediating factors has 

been important for a more complete understanding of the effects of income on child 

health. Previous research on the size and strength of the pathways through which 

income might influence child health has discussed at the family level because children 

are mostly influenced by their family environments in which they grow, learn, and 

begin to adopt a range of behaviors that can affect later health outcomes. At the family 

level, the quality of relationships within the family, in terms of parents’ responsiveness 

toward and support of their children, and parents’ involvement with their children’s 

activities, is considered to be an important mediating factor (Case, Lubotsky, and 

Paxson, 2002; Case and Paxson, 2006). It was found that low levels of household 

income are linked to lower-quality in the home environment and to the increased use of 

harsh punishment, suggesting that such negative practices may be an important 

mediating factor between income and child health (Berkman and Kawachi, 2000; 

Kawachi, 2000; Lynch et al., 2000; Marmot, 2002). Based on these findings, this study 

will examine whether child health is indirectly influenced by household income 

through parenting practices. 

Fourth, even though longitudinal research has conceptualized child health and 

income as a developmental process and assessed changes over more than two time 

points, most studies have been limited due to the loss of potential information about 
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the intensity and directionality of changes by using categorical representations; here, 

changes of household income were often dichotomously divided into persistently low 

or high income, or health changes into consistently poor or good categories (Kwon and 

Ku, 2010; Lee and Lim, 2010; Miller and Korenman, 1994; Moh et al., 2009; Son, 

2004; Starfield et al., 1991; Willson, Shuey, and Elder, 2007), or changes of income or 

health into several distinct groups (Balistreri and Van Hook, 2011; Li et al., 2007; Van 

Mustillo, 2002). Understanding previous studies’ limitations derived from the use of 

subjective criteria to assign individuals to groups, some longitudinal studies have 

utilized latent growth curve (LGC) analysis and examined whether income changes 

predict the initial level and rate of change for child health (Cecil-Karb and Grogan-

Kaylor, 2009; McLeod and Shanahan, 1996).  

To capture the dynamic relationships between income and health over time, this 

study will use latent growth curve modeling, which will help to examine individual 

histories or trajectories of income and health as continuous processes and to investigate 

differences between individuals in the trajectories over time according to their income 

histories (Bryk and Raudenbush, 1992). This study asks the following research 

questions. The first question is whether household income is related to child health 

over time, based on the assumption that there are positive cross-sectional and 

longitudinal relationships. The second question is whether household income 

influences child health trajectories. The third questions is whether parenting practices 

mediate the effect of household income on child health trajectories, with the goal of 

further understanding the complex nature of the relationship between income and child 

health.  
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II. Theoretical background 

 

 

1. Theoretical framework 

 

 1) The longitudinal aspect on household income 

 

Although many studies have demonstrated that income contributes to children’s 

health, they did not examine the continuous nature of changes in income. In 

longitudinal studies with repeated measures of household income, researchers measure 

relative income changes by tracking the same individuals’ incomes over time and 

estimating the extent to which their income changes over that period. Researchers 

typically differentiate between the stable, or permanent4, aspect of income which 

ensures that income in one year is fairly highly correlated with income in other years, 

and the unstable, transitory, aspect that keeps the inter-annual correlation below 1.00.  

 

                                         
4 They believe that it is natural for income to change because of life-cycle stages and short-term 
adjustment problems (e.g., breadwinner losing a job or getting a new job, a family broken up that leads to 
the single-parenthood, children getting old enough to leave home and begin their own families). 
Accordingly, there is no serious long-term effect of the income mobility on children’s outcomes and only 
few individuals experience economic distress.  

Economists on this permanent-income hypothesis argue that the transitory component of income has 
little effect on a family’s living standard, because when income is low, parents borrow against future 
income or use savings from past income in order to consume at the level of their permanent income 
(Mayer, 1997). They view that changes in parental income do not affect children’s well-being because 
they do not lead to fluctuations in parents’ consumption (Mayer, 1997). This hypothesis depends on 
families who are willing and able to smooth their consumption, and suggested the average income of a 
household over years had larger effects on child outcomes than current family income (Blau, 1999; 
Duncan and Duncan, 1996).  

In empirical studies, it was found that permanent income that was measured as an average over all (or 
parts) of childhood had a greater effect on child outcomes than current income measured at the same time 
as the outcome (Blau, 1999; Duncan and Brooks-Gunn, 1997; Duncan et al., 1998; Haveman and Wolfe, 
1994). Consistent with these research, recent studies in Violato et al. (2009) and Propper et al. (2007) also 
reported that the impact of permanent income on child health was larger than the impact of transitory 
income although the results did not show evidence of a steeping of the income-health gradient as children 
age.  

 



7 

This study measures household income based on the transitory aspect of income 

that finds the permanent-income hypothesis unconvincing because future is 

unpredictable or families could be often too optimistic or undisciplined to save against 

the risk of a downturn. Some argue that not few individuals and families remain poor 

for long periods, and even over generations (Danziger and Gottschalk, 1995). They 

believe that growing up poor may have negative consequences for poor children’s 

development and economic futures. For eighteen years, children’s material well-being 

and access to resources, such as good schools and safe communities, depend in large 

part on their parents’ incomes. The effects of fluctuations in income, especially falls, 

have been focused on to examine the persistence of economic inequality across 

generations (Danziger and Waldfogel, 2000; Haveman and Wolfe, 1994). These 

researchers have proposed that income changes do affect children’s development 

outcomes in addition to the effect of current, transitory, income. 

Based on the transitory aspect of income, recent research has developed the study 

model that investigates the extent to which income trajectories during a specified 

period have an influence on child health outcomes. For example, Chen, Martin, and 

Matthews (2007) calculated the mean of family income for a child’s first five years and 

found income to be significantly associated with higher odds of having a condition that 

limited childhood activities from ages 10 to 15. They also found that the income slope 

was related to higher odds for health conditions; that is, declines in income over time 

were significantly related to higher odds for having poor health conditions. Other 

studies also measured income over time and suggested that low or declining incomes 

were worse for health than high or increasing incomes (Benzeval and Judge, 2001). 

Marin et al. (2008) identified four different groups of SES, and found that children 

from the low early-life SES group who started at a low-SES and increased through 

childhood were associated with the highest blood pressure in adolescence. Peres et al. 

(2011), using the Brazil cohort sample, identified four family income trajectories 
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(never poor, downwardly mobile, upwardly mobile, and always poor) and found the 

worst oral health status measured at age 15 and 24 among always poor children.  

As Van Hook and Balistreri (2007) found a significantly greater BMI growth 

among low-income children in kindergarten through fifth grade, they extended their 

study to examine the longitudinal relationship between income histories and 

overweight trajectories (Balistreri and Van Hook, 2011). They explored not only family 

income measured during kindergarten but also changes in income in terms of declined, 

stable, and increased income between kindergarten and eighth grade. Although changes 

in income were not significantly associated with the overweight growth, low income 

was found as a significant risk factor for the increase in overweight among girls. 

However, they measured changes in income by simply subtracting income in 

kindergarten from the eighth-grade income estimate. That is, most studies of income 

dynamics and child health have categorized households as having experienced poverty 

or not, or as having experienced increases or decreases in income; here, such 

categories could not capture the intensity of income changes or the nature of the 

deviations of individual growth trajectories from the mean growth (curve).  

 

2) Definition of child health trajectory 

 

   As far as health5 change is concerned, cross-sectional examinations tell us nothing 

about individual patterns of change in health over time. For example, researchers 

                                         
5 The World Health Organization (WHO) attempted to define ‘health’ as “a state of complete physical, 
mental and social well-being and not merely the absence of disease or infirmity (1946).” Based on this 
definition, several dimensional measures to create an overall measure of physical health and mental 
health have been developed (Wolinsky, 1988; Ware and Sherbourne, 1992). In general, measures for 
physical health include general physical health perceptions, physical functioning, activity limitations due 
to physical problems, and bodily pain, and measures for mental health include overall mental health 
perceptions, vitality, role limitations due to emotional problems, and social functioning. This study 
focuses on children’s physical health after briefly reviewing longitudinal studies on child health in 
general.  
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interested in health have used models that predict health at one point in time but have 

failed to acknowledge that individuals have a developmental health status trajectory. 

For this reason, longitudinal studies characterize health in the context of continuous 

change (Ferraro, Farmer, and Wybraniec, 1997; Farmer and Ferraro, 1997; Chen et al., 

2002). Although there are many possible ways to define a trajectory, it begins with the 

basic premise that a trajectory is a continuous and individual-specific underlying 

process that gives rise to an observed set of repeated measures over time for a 

particular individual (McDonough and Berglund, 2003; Gunasekara, 2010; Gunasekara 

et al., 2011). Researchers have begun to refocus their attention from binary distinction 

between ill/healthy status to the context of between-individual variation in initial 

health status and the rate of change over time. In such studies, researchers have found 

that individuals’ health trajectories are complex: some people exhibit improving health 

trajectories, others exhibit stable patterns, and still others experience declining health 

trajectories (Diehr and Patrick, 2001; Ferraro, Farmer, and Wybraniec, 1997) 

In longitudinal studies on child health, researchers have examined the 

developmental processes of child health status, considering the fact that their health 

status or function improves or declines as they experience biological changes, such as 

sexual maturation during the transition to adolescence. Compared to considerable 

number of studies on children’s mental health or behavioral problems, there is still lack 

of research investigating children’s physical health in the longitudinal perspective. Of 

the handful of studies, most have used the body mass index (BMI) with repeated 

measures as children’s physical health outcome, and have suggested that childhood 

BMI typically follows a J-shaped trajectory, falling from birth until the age of 5 or 6 

years and then rising until the age of 18 years (and potentially beyond) (CDC, 2004). 

These findings have been supported by many studies showing an increasing trajectory 

of BMI during childhood and adolescence (Cecil-Karb and Grogan-Kaylor, 2009; 

Danner, 2008; Von Hippel et al., 2007; Van Hook and Balistreri, 2007; Chen et al., 
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2002)6. Other research has found an increase in excess weight or obesity among 

children (Balistreri and Van Hook, 2011; Li et al., 2007; Ogden et al., 2010; Van 

Mustillo, 2002)7. These studies provided the consistent findings that childhood obesity 

has been on the rise and there are serious health risks coming along with this epidemic. 

Korean research also has emphasized the increasing number of obese children, 

especially poor children (Lim et al., 2010; Kang, 2010).  

Other researchers measured children’s health status with chronic diseases, and it 

was found that chronic conditions per se did not exhibit an increasing or decreasing 

trend across the age groups among children (Murasko, 20088; Currie, Shields, and 

Wheatley Price, 2004; Chen et al., 2006). Other studies measured children’s general 

health status as reported by parents or children (Case, Lubotsky, and Paxson, 2001; 

Case et al., 2002; Chen et al., 2006; Harris et al., 2008; Sastry, 2003; Yoo, 2006), 

physical complaints (Torsheim et al., 2006; Wickrama et al., 1998; Wickrama, Lorenz, 

and Conger, 1997; Hetland et al., 2002), and hospital visits (Morrill, 2009; Yoo, 2006). 

However, most of these studies investigated the health disparities among children 

using cross-sectional or pooled data (Case et al., 2002; Currie and Stabile, 2003). The 

approach of these studies has limited the possibility of variations in the health status of 

children over time as they grow older. Even when researchers used repeated measures 

of child physical health, they focused on creating age categories for children to see an 

                                         
6 These studies also used the sample from various age groups: the sample used in the study of Von 
Hippel et al. (2007) was aged 5 to 7; Van Hook and Balistreri (2007) and Danner (2008)’s was aged 
kindergarten through 5th grade; and Cecil-Karb and Grogan-Kaylor (2009)’s was aged 5 to 20. 
7 These studies used wider age range samples: Ogden et al. (2010) used the sample aged 0 to 19; Li et al. 
(2007)’s sample was aged 2 to 12; Balistreri & Van Hook (2011)’s was aged kindergarten through 8th 
grade; and Van Mustillo (2002)’s was aged 9-16. 
8 Murasko argued that children’s chronic conditions reflect only cumulative or contemporaneous health 
status with no information on health status changes. Utilizing the measures of eventual child health 
outcomes like chronic illnesses confuses the interpretation of income’s independent effects on child 
health without knowing the origins of children’s chronic diseases. For example, chronic diseases have 
been found to be a contributor to economic pressure, implying that it is hard to figure out the causal 
direction between income and child health if health is measured with chronic diseases (Currie, Shields, 
and Wheatley Price, 2004). 
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income gradient for both younger and older children (Case et al., 2002; Harris et al., 

2008). Very few studies have utilized repeated measures of physical health status, and 

have found a significant decrease in children’s sick visits to the clinic and the number 

of days they stayed in bed (Yoo, 2006) or an increase in physical health complaints 

(Wickrama, Lorenz, and Conger, 1997).  

It is very hard to find longitudinal studies on children’s health trajectories, utilizing 

measures of self-assessed child health. Instead, there are a limited number of studies 

that attempted to capture the dynamic aspect of self-assessed physical health, using an 

adult sample. For example, Meadows, McLanahan, and Brooks-Gunn (2008) found a 

significant decrease in young mothers’ self-rated physical health (ranging from 

excellent to poor on a five-point scale) during three-year observations and found a 

relationship between the health trajectory and family structure. McDonough and 

Berglund (2003) also used adults aged 25 and older and investigated their self-rated 

physical health trajectories (same range as above), which appeared to decrease slowly 

over 13 observation years, and found a relationship with poverty histories. Sacker, 

Wiggins, Bartley, and McDonough (2007) presented distinct trajectory groups of self-

rated health among adults aged 25 to 55 in investigating socioeconomic differences in 

trajectory patterns observed over ten years.  

Based on the limited studies focusing on children’s physical health trajectories, this 

study will attempt to investigate children’s self-assessed physical health trajectories, 

with a particular focus on whether there are variations in physical health status over 

time. The resulting findings suggest the possibility that household income is associated 

with whether child health status increases or decreases over time.  

This study focuses on children’s health status between the ages of 10 and 16. As 

childhood has became a key life stage with exposure to disadvantage in childhood 

having lasting effects on socioeconomic status and on health in later life, it has been 

suggested that distinguishing children’s developmental stages into preschool and 
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school periods would aid in understanding health inequality and its relationship with 

socio-economic factors because the health problems of 5-year olds would not be the 

same as those of 15-year olds (Sweeting and West, 1998). Though researchers have 

shown that the relationship between socio-economic status and child physical health is 

not constant across different ages, most studies have explored the interrelations among 

children’s health and their socio-economic environments for the whole childhood 

(Case et al., 2002; Chen et al., 2006; West, 1997; Currie and Stabile, 2003; Power et al., 

1999; Li et al., 2007; Cecil-Karb and Grogan-Kaylor, 2009; Ogden et al., 2010). That 

is, it is difficult to find studies that explained the socio-economic factors that influence 

health at a certain developmental stage.  

Therefore, this study focuses on children during 4th through 10th grade like some 

studies focused the sample from school children (Van Mustillo, 2002; Balistreri & Van 

Hook, 2011; Van Hook and Balistreri, 2007; Danner, 2008; Schmitz, 2003). This study 

used seven-year data from the 2004-2010 Seoul Panel Study of Children surveys 

(SPSC), with responses from parents and children from ages 10 through 16, which can 

be categorized as middle childhood and early adolescence, respectively.9 Beginning in 

2004, the survey randomly sampled 4th grade elementary school students at the age of 

10 based on the developmental theories that children in middle childhood develop a 

point of view, and they become able to evaluate themselves, parents, teachers, and 

friends along with gaining new capacities for complex social, emotional, and 

intellectual activity (Erikson and Erikson, 1997; Erikson, 1963). As children reach the 

end of middle childhood, according to developmental theory, they begin to apply 

logical principles of cause and effect to physical and social domains through developed 

cognitive systems and fundamental skills valued by their society (Newman and 

                                         
9 Erik Erikson and Jean Piaget categorized children between the ages of 6 and 12 as belonging to the 
middle childhood stage and those between ages 12 and 19 as belonging to adolescence. In Piagetian 
theory, the last stage of development – appropriately from 11 to 15 years of age – was called the formal 
operational stage in which thought becomes logical, flexible, and abstract.  
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Newman, 1997).  

According to longitudinal research on pubertal development, the signs of puberty 

appear at a relatively early age, although the timing of those events varies within 

individuals as well as among individuals due to significant medical and economic 

improvements (Marshall and Tanner, 1970)10. As the typical age of reaching puberty 

has declined steeply in developed countries, now the first signs of puberty occur 

between ages 10 and 12 for most adolescents in these countries, and sometimes even 

earlier (Tanner, 1962, 1969; Tanner et al., 1966; Marshall and Tanner, 1970). In other 

words, children in middle childhood began to enter puberty including a height spurt, 

increases in weight, and changes in body shape earlier today than they did in the past. 

Consequently children became likely to experience biological changes with limited 

information about the psychological and social implications of what is happening to 

their bodies and with inadequate support of their parents, community, and society. 

Considering that children from professional, highly educated, and urban families were 

found to experience greater growth and more rapid maturation compared with children 

from poorer families and those in rural areas (Tanner, 1962; Newman and Newman, 

1997; Bukatko and Daehler, 1992), this study focuses on children who have 

experienced pubertal development from the typical starting age of 10 to investigate 

how household income is associated with the physical health over the pubertal period.    

 

 

 

 

 

                                         
10 Their research made assessments of growth and development during puberty by following adolescents  
over a period of many years, and established the typical ages at which various processes of pubertal 
development begin and end, as well as the range of variation for each process.  
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3) The effect of household income on children’s health  

 

Investment in human capital 

 

Investment in human capital needs to be discussed in the context of family 

influences on their children. Parents have a significant influence on the education, 

health, information, morale, and many other dimensions of their children’s lives. 

Parents who invest their monetary and nonmonetary resources in their children help 

their children to be healthier and better prepared for school and the labor market. The 

term “underclass” describes families in which low education, welfare dependence, 

early pregnancy, and marital instability pass from parents to children (Becker, 1993; 

Chase-Lansdale and Brooks-Gunn, 1995); as this process continues, parents’ earnings 

and children’s outcomes become closely and positively related. Accordingly, large 

differences between wealthier and poorer children typically increase with age. 

In human capital theory, the amount invested by parents can be determined during 

a known ‘investment period,’ during which investment is restricted to a single period 

and returns to all remaining periods (Becker, 1993). In other words, for example, 

childhood can be considered the investment period in which parental earnings are 

likely to determine the amount invested in children, and the amount invested during 

this period may affect children’s later lives. One might argue that a full analysis of the 

relationship between the amount invested and children’s human capital should also 

hold social discrimination, luck, genetic ties, and several other factors constant (Case 

et al., 2002), but a reasonable approximation would argue that if two children receive 

different investments in their human capital, they would experience different rates of 

return on human capital.  

The effect of the amount invested in children’s human capital has been difficult to 

distinguish empirically from a change in the amount invested (Becker, 1993). Because 
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investment in human capital usually extends over a long period, the amount invested 

cannot be determined from a single known “investment period.” In this case, the 

generalization from a single period to distributed investment is actually greatly 

simplified. An analysis including a single investment period, in terms of parental 

income measured at one time point, could yield overly generalized results. Similarly, 

an analysis including human capital (e.g., health, academic achievement, etc.) 

measured at a single point in time would not be able to explain the following case: two 

children had the same investment in human capital at one point, but one appears to be 

healthier at a second same point, which may demonstrate a greater rate of return on 

human capital. In this case, it is very difficult to acknowledge what has contributed to 

the individual differences in the rate of return on human capital, and whether the 

investment at one point has effects on children’s human capital at the another single 

point or over time.  

This study thus employs the human capital model to examine the relationship 

between child health status and household income, reviewing previous findings on the 

income-child health relationships. Considering that the examination from a single time 

point may make a premature generalization of the income-child health relationship, 

this study will also review previous longitudinal studies that examined the continuous 

nature of changes in income and child health and their dynamics over time.    

 

Child health disparities 

 

Household income enables parents to purchase materials, experiences, and services 

to invest in building the human capital of their children. One way to invest in human 

capital is to improve emotional and physical health. In modern societies, health is 

increasingly considered an important determinant of future outcomes such as academic 

achievement, earnings, and other types of productivity. Parents can invest in the health 
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of their children through goods and services that include food, housing, schools, child 

care, neighborhood environment, medical care, and stimulating activities. Accordingly, 

children from lower income households tend to fare worse due to their limited access 

to resources that help them develop (Becker, 1993; Beaujot et al., 2000; Chase-

Lansdale and Brooks-Gunn, 1995; Kim et al., 2008).  

The basic conceptual framework constructed by most previous studies to explain 

the relationship between income and health is based on investment theory (Becker, 

1993). Investment theory explains that income is important because it buys things that 

children need, such as food and medical care. According to this theory, how much 

parents invest in their children is determined by their own values and norms; their 

ability to finance investments (Becker, 1993; Mayer, 1997), which is influenced by 

their income; and the availability of alternative sources of investment, such as 

government programs. The theory holds that children from affluent families are more 

likely to become in better status than those raised in poor families because parents with 

higher income pass on superior endowments11 and are able to invest more in their 

children. A substantial body of evidence supports the relationship between household 

income and health, making it clear that those from relatively disadvantaged families 

are likely to score lower on health assessments than those located higher up the income 

ladder (Berkman, et al., 2002; Bhattacharya and Currie, 2001; Brooks-Gunn, Duncan, 

and Maritato, 1997; Case and Paxson, 2006; Geyer, et al., 2002; Goodman, 1999; 

Heaton et al., 2005; Mayer, 1997; McLeod and Shanahan, 1993; Middleman et al., 

1996; U.S. Centers for Disease Control and Prevention, 1996; Korenman and Miller, 

1997). In contrast to children from low-income families, high-income children may 

                                         
11 The endowments are considered to be advantages that some children have because they are born into 
families with greater ability. The endowments could be cultural or genetic attributes that are transmitted 
from parents to children, one encoded in a family’s culture and the other in genes. Accordingly, richer 
families have better than average endowments, which raises the wealth-maximizing investment in human 
capital of their children (Becker, 1993). In contrast, poorer children are at a disadvantage because they 
inherit lower endowments. 
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receive better medical care, nutrition, better-quality housing and schools, more secure 

community environments, and other goods and services that improve their health (Aber 

et al., 1997; Case et al., 2001; Chen, 2004; Currie and Stabile, 2003; Goodwin, 2006; 

Neidell, 2004; Yoo, 2006). 

Many previous studies have focused on how much income matters to children at 

the bottom of the income distribution or have compared the health status of poor 

children with non-poor children, and a consensus has been reached that low income is 

associated with child health disadvantages across the various age groups of children 

and countries. The lowest income group showed the highest prevalence of asthma, 

obesity, and other physical health problems that limited child’s activities or required 

physician’s treatment (Balistreri and Van Hook, 2011; Chen et al., 2006; Chen et al., 

2007; Condliffe and Link, 2008; Currie and Stabile, 2003; Geyer et al., 2002; 

Goodman, 1999; Kozyrskyj et al., 2010). In specific, Montgomery et al. (1996), using 

data from the U.S. National Health Interview Survey, found that poor children aged 0 

to 19 were almost three times more likely to be in poor health, even after controlling 

for both race and family structure. Despite the difference in the range of children’s age, 

Alaimo et al. (2001) presented that low-income was associated with a higher risk of 

iron deficiency among children aged 0 to 16, and Dutton (1985) found that among 

those aged 6 months to 11 years, income was the dominant independent influence on 

iron deficiency, clinically diagnosed physical abnormalities, and infectious conditions.  

Among children belonging to poor households12 over time, there were higher risks 

of poor health outcomes. Children living in poverty were 80% more likely than non-

poor children to have a psychiatric diagnosis (Costello et al., 2001) and poorer self-

                                         
12 Malat et al. (2005) used an income-to-needs ratio of 1.25 and below to indicate a household in poverty, 
acknowledging the data they used represented a wider range of income sources, which resulted in an 
underestimatation of the number of poor households when the more conventional income-to-needs ratio 
of 1.00 was used. Montgomery et al. (1996) and Goodman (1999) also defined poor households as those 
living below 150% of the poverty index due to the arguments of prior studies that the official poverty 
index was an inadequate and inappropriate measure of existing substandard living conditions.  
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rated health status (Malat et al., 2005; Montgomery et al., 1996; Goodman, 1999; 

Torsheim et al., 2006). Among poor or lower SES households, there were also higher 

risks of low birth weights and infant mortality (Brooks-Gunn et al., 1995; Finch, 2003; 

Lee and Hong, 2003; Lee and Lim, 2010; Starfield et al., 1991). For example, Finch 

(2003) found a significant relationship between parents’ SES and infant mortality, with 

the most severe disparities between the poor and non-poor, which implies that there is 

a threshold at which additional income is no longer salutary. Nguyen and Popkin 

(2003), using the sample from Vietnam surveys, presented that the reduction in infant 

mortality was larger for the non-poor (14.9 points) than for the poor (0.8 points). These 

authors also presented that the percentage of children aged 2 to 11 who were stunted or 

underweight had decreased more in better-off households. Among Korean children, it 

was found that there were higher odds of being overweight in lower income 

households; that is, parental economic status was negatively related to being 

overweight in adolescents regardless of child gender (Lim et al., 2010).  

 

Income gradient in child health 

 

After the Black Report (1980)13 demonstrated that health inequalities between the 

affluent and the impoverished had grown wider, longitudinal studies began to discuss 

how histories of household income may exert influences on health outcomes (Lynch 

and Kaplan, 2000; Marmot and Wilkinson, 1999; Ross, Mirowsky, and Goldsteen, 

1990) based on Grossman (1972)’s health capital model. According to the health 

capital model, individuals are born with an initial health stock that changes over time. 

                                         
13 The Black Report revealed wide disparities in health between people at opposite ends of the 
socioeconomic spectrum, drawing on 1971 mortality statistics from the UK. The Report was consisted of 
three components: occupational class-differences in mortality, morbidity, and use of health services; 
analyses to explain the inequalities; and recommendations to reduce health inequalities. The Report 
demonstrated the close relationships between health status and measures of socioeconomic status such as 
income, education, and housing.  
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If individuals experience health shocks such as injuries, chronic conditions, and 

infectious diseases, their health stock would decrease. It has also been noted that 

children’s health is a product of investment not only of financial resources but of the 

transfer of non-monetary sources which mainly occurs within family settings, in which 

parental investment mediates the effect of income on child outcomes (Mayer, 1997; 

Yeung, Linver, and Brooks-Gunn, 2002). If parents invest in their children’s health 

through adequate nutrition, medical care, and other healthy inputs, there will be an 

increase in the children’s health stock. In this framework, individuals’ health stocks 

differ depending on the experience and severity of health shocks and the level of health 

investment.  

Researchers, based on the hypothesis that income histories affect child health, 

created the “accumulation model”14 in which the effects of income accumulate over 

the life course to affect health (Brooks-Gunn, Klebanov, and Liaw, 1995; Chen, Yang, 

and Liu, 2010; Ferraro and Kelley-Moore, 2003; Lynch, Kaplan, and Shema, 1997; 

Power et al., 1999). Emphasizing the importance of taking the long-term examinations 

on health outcomes, there are many longitudinal studies that have examined the effect 

of poverty15 on children’s health over time (Currie and Stabile, 2003; Malat et al., 

2005; McLeod and Shanahan, 1996; Montgomery et al., 1996). To further understand 

why the growth of the inequality of investment in children increases the disparities in 

child health, researchers examined the effects of persistent poverty on children’s health. 

Starfield et al. (1991) and Lee and Lim (2010) found that persistent poverty is 

associated with a 3.3-fold greater risk of a low-birth weight infant compared to that of 

                                         
14 The accumulation model can be also called as ‘cumulative disadvantage theory’ which emphasizes 
how early advantage or disadvantage is critical to the outcomes of individuals. These early risk factors 
shape trajectories in the short-term and long-term outcomes and the effects of risk factors accumulate 
over the life course. The theory also emphasizes that different trajectories of outcomes arise from early 
inequalities (Berkman & Kawachi, 2000).    
15 The poverty measures mostly were dichotomous, which likely impose an arbitrary divide between 
those who are simply considered able to afford the necessities and those who are not. 
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non-poor infants, when controlling for potential confounders. In addition to prenatal 

deficits, children exposed to long-term poverty may not receive prenatal or postnatal 

nutrition, which can ultimately cause severe nutritional deprivation or diseases (West, 

1988), low height-for-age and low weight-for-height (Miller and Korenman, 1994), 

greater potentials for injuries and physical and emotional symptoms (Chen et al., 2006; 

Currie and Stabile, 2003; McLeod and Shanahan, 1993; McLeod and Shanahan, 1996; 

Moh et al., 2009; Starfield, 1992) and poorer self-assessed health or health conditions 

that restricted children’s activities (Chen, Martin, and Matthews, 2007; Kwon and Ku, 

2010).  

To investigate whether there is an income gradient in child health, using 

longitudinal data from a U.S. sample, Yeung, Linver, and Brooks-Gunn (2002) tested 

for the effect of household income averaged over all years since a child’s birth, and 

reported a significant relationship between drops of 30 % or more in household income 

and health outcomes of children aged 3 to 5. Case, Lubotsky, and Paxon (2002) 

suggested that the relationship between household income and the physical health 

status of children aged 0 to 17 became more pronounced as children grew older, which 

is regarded as an increasing income gradient with the effect of income accumulating 

over the childhood years. Murasko (2008) also found that poor health is more 

persistent in older children, and that the income gradient is substantially flattened over 

age groups when controlling for baseline health. Even when controlling for baseline 

health, there remained a stronger effect of income on child health.  

In contrast to these findings on the income gradient in child health, Whitaker et al. 

(2006) found no significant relationship between household income and obesity 

measured at the age of 3 years in any of the racial/ethnic groups studied. Using U.S. 

National Health Interview Survey (NHIS) data from 1994, Chen, Martin, and 

Matthews (2006) also failed to find an increasing income gradient of health as children 

grow older; they did, however, find a positive association between income and child 
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health. The divergence of these results with those of Case, Lubotsky, and Paxson 

(2002) was argued by Case, Paxson, and Vogl (2007), who held that the results found 

by Chen and his colleagues were skewed because they inappropriately included 17- 

and 18- year olds, who tend to live independently, in the sample and because they used 

the current income of these individuals rather than incomes of the households in which 

they were raised.  

However, other findings that have not supported the income gradient among 

children in the U.K. Currie, Shields, and Wheatley Price (2007), using the pooled data 

across the 1997-2002 Health Surveys for England (HSE), found only a small income 

gradient for child health, and no evidence that this increases with the age of the child. 

They concluded that family income is not an important determinant of child health16. 

These findings were consistent with other England research, which indicates that SES 

gradients in health that are present in earlier childhood flatten or disappear in 

adolescence, and reappear in adulthood (reported by West (1997) using data from the 

1991 British census and West and Sweeting (2004) using 1- to 16-year-old children 

from the West of Scotland). Propper, Rigg, and Burgess (2007) found no evidence that 

this association strengthens with the increasing age of the child although they reported 

a contemporaneous association between children’s poor health and low income, using a 

regional cohort of the British children aged 6 to 81 months. Based on the research 

model of Propper, Rigg, and Burgess (2007), Violato, Petrou, and Gray (2009) found 

the expected association between household income and children’s respiratory health 

status at each observation point. However, consistent with the previous findings, they 

did not find that the relationship strengthens as children age.  

 

                                         
16 Currie, Shields, and Wheatley Price (2007) suggested that those free medical services and equal access 
to health care provided by the British National Health Service may prevent the adverse effect of income 
on child health from becoming more pronounced as children grow older.   
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To investigate the divergence of the results, Case, Lee, and Paxson (2008) re-

examined the differences between American and English income gradients in child 

health, comparing similar data (in terms of time periods), and presented that using 

similar years and methods reduced differences between the two countries, especially 

when re-analyzing data on chronic conditions. Harris et al. (2008) also used US data 

for 2005 and the British data pooled over the period 1999-2005, and, consistent with 

the findings of Case, Lubotsky, and Paxson (2002), found the income gradient of child 

health was associated with the beneficial effects of income accumulating over the 

child’s lifetime; that is, the income gradient increases with the age of the child in both 

counties. Using an Australian sample, Do et al. (2010) also presented evidence 

supporting an increasing income gradient in oral health among Australian children 

aged 5 to 12. Indeed, across the 42 counties of Latin America, Africa, and Asia, 

Heaton et al. (2005) found that household income was important in determining infant 

mortality and child stunting.  

One might expect the greater effect of income on child health or a steeper health-

income gradient for developing countries. For example, Shin (2007), using data from 

the 2000 Demographic and Health Survey of Peru, found that household wealth was 

significant in predicting children’s weight-for-age although she used the wealth index 

(such as household’s ownership of consumer items). Using data from Indonesia, 

Cameron and Williams (2009) also found that low income adversely influenced child 

health and the impact remained constant from age 0 to 14. However, Park (2006), 

using the same data, found that the gradient is strong for children under 7 but is 

insignificant for older children.  

Despite some studies finding persistent or steeping income gradient, there has also 

been evidence that the income gradient in child health does not persist or strengthen 

based on samples of children from other countries. For example, Currie and Stabile 

(2003), as stated earlier, presented that low-SES children may suffer more from bad 
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health shocks such as allergies, asthma, and heart disease in the short term, but there is 

no evidence that this disadvantage persists. They discussed that though low-SES 

children suffered from more new health conditions at each age than do higher-SES 

children, both high-SES and lower-SES children were found to recover to the same 

extent from any given shock. In German studies, Geyer et al. (2002) found that 15-

year-old adolescents from low-SES families exhibited a higher burden of respiratory 

infections as measured by the duration of hospital stay compared to those with a 

higher-SES background. Reinhold and Jurges (2012) also reported a strong 

relationship between parental income and parent-reported health status of children 

aged 0 to 17 in Germany. However, neither studies found that the disadvantages 

associated with low parental income accumulate as children age. For doctor-diagnosed 

chronic health problems, in particular, there was no evidence that low income children 

suffered more.  

   To summarize, there appears to be a consensus as to whether household income has 

any effect on child health; but even if it does, no consensus as to whether the effect 

persists or strengthens. Accordingly, researchers have begun to suggest that future 

research into the relative contribution of the dynamic components of household income 

on child health should move to examining levels and changes using continuous 

measures of household income, and should utilize the method of growth curve analysis 

with data that span a longer period of childhood; with such an approach, the effect of 

income trajectories on change in child health over time, not just at one point in time, 

can be assessed (Dearing, McCartney, and Taylor, 2001; McLeod and Shanahan, 1996).  
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Household income and child health trajectory 

 

In investigating the effect of household income on health, researchers have started 

to acknowledge that individuals have the developmental trajectories of health status, 

and examine on the extent to which individuals migrate within the distribution of 

health status17 and how this varies across income groups; however, most of these 

studies have focused on the adult populations. For example, Hauck and Rice (2004) 

found evidence of significant mobility of mental health across different income groups, 

with those in lower income groups associated with greater persistence of mental-ill 

health. Similar findings were reported on the positive mobility of self-assessed health 

among high-income adults (Contoyannis, et al., 2004) and on the possibility of 

remaining in good self-assessed health among the elderly in the highest income 

quartile (Buckley et al., 2004). Kim and Durden (2007) also found that those whose 

income appeared to be increasing or consistently high experienced advantage in 

functional health, compared with those who had persistently low or declining income. 

McDonough and Berglund (2003) investigated the dynamic relationships between 

poverty histories and self-rated health trajectories among adults aged 25 and older, and 

these authors that reported both transient and persistent poverty histories accounted for 

the initial level of health, but were not related to the slope (change) of health over time. 

Consistent with the findings for the adult population, studies on children have 

found adverse effects of low income on the health trajectories of children at different 

ages. A substantial body of longitudinal research on the income-child health 

relationship has also focused on BMI growth. For instance, Li et al. (2007) identified 

different patterns of trajectories in the development of overweight and assessed the 

                                         
17 The researchers focused mostly on self-rated health, mental health, and health-related complaints or 
conditions because they viewed the deterioration of physical health with age as based on a mechanistic 
model of body as a machine whose parts eventually wear out, which cannot be solely regarded as the 
consequence of economic constraints (McDonough et al., 2005).  
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associations of early life factors with the trajectory groups. Of the early life factors, 

lower family income was significantly associated with higher risk of belonging to the 

early onset overweight group that persisted between the ages of 2 and 12. Van Mustillo  

(2002) also classified distinct trajectories of obesity in children aged 9 to 16, and 

showed that chronic and childhood-only obesity18 were more common in the lowest 

income group than in the middle or upper income groups. Using health measures with 

injuries, Chen et al. (2006) found the strong relationship between income and activity-

limiting injuries for adolescents. But, it was argued that the trajectory of injuries is 

associated with developmental changes in children’s risk-taking behavior, rather than 

with household income (Pickett et al., 2002) and that children’s injuries may vary in 

severity which is hard to consider with using frequencies of health shock events 

(Murasko, 2008).  

Very few studies have examined the effect of income changes on child health 

growth. Utilizing growth curve modeling and based on the method of Dearing, 

McCartney, and Taylor (2001), Strohschein (2005a) examined the model that linked 

changes in household income to changes in child health outcome by measuring initial 

status and proportional changes in income. Then, Strohschein reported that children 

who lived in a low-income household at the time of at initial interview and experienced 

no improvement in income throughout childhood would not only start off with lower 

levels of health status but also would exhibit worsening health status over time relative 

to children with higher household income at the initial interview. 

To summarize the findings on the income-child health relationship, first, there 

appears to be mixed evidence on whether the effect of household income on health 

persists or strengthens as children age. Therefore, this study will first explore whether 

                                         
18 The chronic obesity group was consisted of children who were consistently obese and the childhood-
only obesity group was consisted of those who were obese during late childhood and became in normal 
weight during adolescence.  
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the relationship significantly persists as a child grows old, using ordered probit 

modeling. Second, studies on child health rarely identified an explicit model of 

individual growth. Regarding measurement, studies of change typically used 

instruments that were developed to discriminate among individuals at a fixed point in 

time. The adequacy of such measures for distinguishing differences in rates of change 

among individuals has rarely been considered.  

 

4) The mediating roles of parenting practices   

 

Acknowledging the importance of teasing out socio-economic factors associated 

with child health outcomes, researchers have constructed initiatives designed to reduce 

inequalities in child health by exploring the mediating factors (Starfield, et al., 2002; 

Umberson and Montez, 2010; West, 1988). Of the few studies that have investigated 

the effect of income on child health through mediators, the majority have explored the 

effect of parents’ health-related behavior, parental health status, and healthcare 

utilzation as mediating factors in the income-child health association (Reinhold and 

Jurges, 2012; Violato et al., 2009). However, this study emphasizes that much of the 

income effects on child health are mediated by parents’ investment in their children 

such as their activities with children, supervision, and nurturing style (Mayer, 1997; 

Yeung, Linver, and Brooks-Gunn, 2002). This study considers the good-parent theory 

that low income reduces parents’ ability to be good parents, not because poor families 

have less money to invest in their children, but because low income decreases the 

quality of nonmonetary investments, such as parenting practices (Mayer, 1997). There 

are two versions of the good-parent theory: the parental-stress version and the role-

model version. The parental-stress version explains that economic deprivation is 

stressful and that stress diminishes parents’ ability to provide supportive, consistent, 

and involved parenting (McLoyd, 1990; Chen et al., 2004). This reasoning leads to the 
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notion that the quality of parenting practices depend on the number of ‘risk factors’ in 

terms of poverty, single parenthood, poor home or neighborhood environment, and 

poor health. Of those risk factors, researchers have treated poverty as a main 

determinant, which can be a correlate with or a cause of poor health, stress, weak 

social support, and maternal psychological well-being (Parker et al., 1988; Mayer, 

1997). According to them, lower income increases parental depression and irritation, 

which in turn lower the frequency and quality of parent-child interactions.  

The role-model version also emphasizes parents’ interactions with their children, 

but it does not necessarily imply that poor parents are stressed. Instead, it holds that 

because of their position at the bottom of the socioeconomic hierarchy, low-income 

parents develop values, norms, and behaviors that would not be functional for success 

in the dominant culture. This version implies that neither increasing parents’ incomes 

nor providing parents with the means to invest in their children’s human capital is 

likely to improve children’s outcomes in the short run. The role-model hypothesis is 

usually called the ‘culture of poverty’ hypothesis and has been politically controversial. 

According to the hypothesis, income can affect parenting practices even if they have 

nothing to do with parental stress. If practices that are adaptive for the poor make it 

more difficult for children to escape poverty, low household income may harm children 

even if their parents experienced no stress. Those parents become reluctant to think 

carefully about the future, for example, which may exert adverse effects on children’s 

outcomes that are unrelated to measures of parental stress. Researchers argue that the 

values and attitudes of the poor will change only in response to the right incentives, for 

example, by changing the structural circumstances including racism, economic 

segregation, and segmented labor markets (Wilson, 1987).  

Parenting practices19 are defined as specific goal-directed attempts by the parent to 

                                         
19 Parenting practices are distinguished from ‘parenting style’. Parenting style refers to the overall 
emotional climate of the parent-child relationship. The parenting climate is defined by variations in 
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socialize children and adolescents in a particular manner – toward away from health 

problems, for instance (Darling and Steinberg, 1993). During childhood, there are 

changes in interactions between parents and children, along with changing demands 

from age-graded activities and experiences. As face-to-face interactions during middle 

childhood decrease, parents need to put additional pressures on parenting strategies to 

exert effects over children’s outcomes. Parents expect and desire different 

developmental outcomes for their children and roles for themselves in helping children 

achieve those outcomes based on their socioeconomic strata. Luster et al. (1989), for 

instance, found that higher-SES parents were more apt to value self-direction in their 

children and display warmth and involvement whereas lower-SES parents tended to 

believe that children should be treated with control and strict discipline. Therefore, it is 

likely that lower-SES parents are more controlling, restrictive, punitive, and 

disapproving (Hoff-Ginsberg, 1991) and use less verbal interaction with their children 

(Caldwell and Bradley, 1984). These parents were found to be more likely to feel 

irritable and depressed, which in turn led to poor parenting such as the increased 

frequency of punitive or neglectful emotional responsiveness (Riley et al., 2009; Currie 

and Stabile, 2003; Hashima and Amato, 1994; McLeod and Shanahan, 1993). In 

contrast, middle-class parents showed a tendency to create parent-child relationships 

that were more accepting, democratic, and child-centered (Caldwell and Bradley, 1984; 

Hoffman, 1963). However, there are some studies that did not support these findings. 

For example, Hanson, McLanahan, and Thomsen (1997) reported that income was 

weakly associated with effective parenting, and Mayer (1997) found that parenting’s 

effect sizes were generally small. Although there are mixed findings on the income-

parenting relationship, this study hypothesizes that parenting practices are affected by 

                                                                                                                 

autonomy, harmony, and conflict, preferably assessed simultaneously. Knowledge about parents’ standing 
on multiple dimensions is needed to understand the overall emotional climate of the parenting 
relationship.  
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the income levels and, in turn, mediate the association between income and child 

health.  

Some findings have shown that parenting practices may buffer children from 

stressful life circumstances (Belsky et al., 2006; Chen et al., 2004; Rubin and Burgess, 

2002; Berger, Paxson, and Waldfogel, 2005). Lempers et al. (1989) presented that 

economic hardship had a significant and negative direct effect on parental nurturance 

and a positive direct effect on inconsistent discipline. In turn, parental nurturance had a 

positive direct effect on child health while inconsistent parenting had a negative effect 

on child health outcomes such as depression. It was suggested that children who 

experienced stressful life events but who had family support and nurturance tended to 

be less aggressive and disruptive than those who experienced stress but did not have 

supportive parents (Collins, Madsen, Susman-Stillman, 2002; Masten et al., 1990). 

Wickrama and Bryant (2003) suggested that children who perceive the behaviors of 

their parents as being warm and supportive should feel cared for, loved, and esteem; 

these feelings may be internalized and have a positive influence on children’s physical 

and mental health. Using latent growth curve analysis, Wickrama, Lorenz, and Conger 

(1997) demonstrated that the level of observed parental behavior exerted a 

significantly positive influence on changes in adolescent physical health status directly 

and indirectly through adolescent perception of parental support, controlling for 

income and education20. Among Korean children, Yoon and Lee (2010) found that the 

initial level of children’s positive perception of parental support predicted both the 

initial level and slope of depression measured at 4th through 7th grade; that is, children 

who positively perceived their parents were less likely to be depressed and to 

experience a decrease in depression over four years. Even the slope of their positive 

                                         
20 They ensured temporal ordering by using scores for adolescent physical complaints from 1990, 1991, 
1992, and 1994, parental supportive behavior from 1989 to 1991, and perceived parental support from 
1989 to 1992, providing a final measure of adolescent health status later in time than either of parenting 
variables. 
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perception was found to be associated with both the initial level and slope of childhood 

depression, controlling for the poverty status and parental education. Using same data, 

Kim (2010) classified distinct depression trajectories and reported that that children 

whose attachment to parents was high were less likely to belong to the group consisted 

of those who experienced an increase in depression. Based on these findings, this study 

will explore the role of warm and supportive  parenting in the income-child health 

relationship. 

In studies that examined the effect of income changes, parents from households 

with a significant decrease in income were more likely to lack the adapting skills to 

their new economic status, which in turn contributed to child health outcomes 

(Hashima and Amato, 1994; McLeod and Shanahan, 1993; Conger et al., 1993). 

Costello et al. (2003) presented that parents who received cash transfer were better able 

to supervise their children, which resulted in lower numbers of children’s psychiatric 

symptoms. They suggested that these parenting factors contributed more to children’s 

health rather than income itself. There is considerable evidence that parental 

monitoring is protective for adolescents. The term ‘parental monitoring’ is a construct 

that incorporates both supervision and communication between parents and children. 

Parental monitoring essentially refers to the extent to which parents know their 

children’s whereabouts, activities, and associates when they are not under direct 

parental supervision. Parental monitoring was found to be directly and negatively 

associated with children’s substance abuse (Fletcher et al., 2004). In a relation with the 

income levels, Buckner et al. (2003) found that for children living in poverty, high 

levels of parental monitoring were associated with resilience, along with similar 

findings that adolescents who had higher levels of parental monitoring were less likely 

to be marijuana users (Ramirez et al., 2004), and to consume alcohol or cigarette (Beck 

et al., 2003; Coley et al., 2004). Assuming that all these health-risk behaviors of 

adolescents will in turn adversely affect physical health outcomes, this study will 
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examine if parental monitoring mediates the effect of income on child health.  

It was also found that as their family income rose, parents engaged in more out-of-

home activities with their children Bianchi (2000). These parents’ activities with 

children have been found to be associated with children’s development outcomes 

(Hoffman and Youngblade, 1999). This study will also assume that the out-of-home 

activities of parents and children might exert positive influences on child health and 

that the amount of time parents and children spend doing such activities might be 

determined by parental income, consistent with previous findings (Bianchi, 2000; 

Gottfried et al., 2002).    

Other findings suggesting that punitive parenting can be conceived as a mediator 

between economic stress and child health outcomes (Belsky et al., 2006; Rubin and 

Burgess, 2002; Berger, Paxson, and Waldfogel, 2005; Conger et al., 1992, Conger et al., 

1993; Geyer et al., 2002; Wickrama et al., 1997). Van Mustillo (2002), for example, 

presented that parents in the lowest income group were more likely to practice harsh or 

overprotective parenting, which in turn contributed to the consistent obesity from 

childhood to adolescence. Even children who experienced obesity or psychopathology 

were more likely to have harsh or abusive parents who, for instance, frequently used 

physical punishment (Kawachi and Berkman, 2001; Van Mustillo, 2002). Focusing on 

children’s internalizing and externalizing problems, Conger, Ge, Elder, Lorenz, and 

Simons (1994) demonstrated that parents’ economic pressure21 was associated directly 

with parent-child conflicts as well as indirectly through parents’ depressed mood and 

hostile interactions in the marriage. Especially, parent-child conflicts derived from 

economic pressure affected the risk of adolescent symptoms of internalization and 

externalization indirectly through parent hostility (i.e., yelling at or arguing with child). 

                                         
21 To assess family economic pressure, three indicators were used. Two items assessed whether parents 
had difficulties paying bills and whether they had money left over at the end of the month. The last item 
was whether they needed money for a home, clothing, car, food, medical care, and other household items 
and whether they had to give up medical insurance, reduce utility costs, or make other cuts in spending.  
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Consistent with these findings, the income effects on external behavior problems of 

younger children aged 3 to 5 were also mediated by parents’ punitive parenting (Yeung, 

Linver, and Brooks-Gunn, 2002), and especially early maltreatment predicted 

adolescents’ psychological and behavior problems (Lansford et al., 2002). Using 

longitudinal data, Bolger and Patterson (2001) found that physical neglect was a 

significant predictor of initial levels of internalizing problems.  

Among Korean children, internalizing problems of children during 4th grade 

through 8th grade were significantly associated with parents’ abuse (Jwa and Byeon, 

2010). Using the same longitudinal data from the Korean Youth Panel Survey, Lee 

(2010) reported parents’ abuse predicted the slope of both internalizing and 

externalizing problems; that is, children who were abused by parents had a tendency to 

experience an increase in such problems over four years. Among the longitudinal 

studies on children’s mental health, Kim and Cicchetti (2006) found that parents’ 

physical neglect and abuse were positively associated with initial levels of depressive 

symptoms, suggesting that children who had experienced physical neglect and abuse 

were at higher risk for depression than those without such experiences.  
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Summarizing the previous findings on these parenting practices’ roles and their 

relationships with income and child health (as depicted in Figure 1), this study will 

explore whether the effect of income on child health is mediated by parenting practices 

in terms of parents’ monitoring, activities with children, warm and punitive parenting.  

 

5) Socio-demographic factors related to income and child health 

 

Of the socio-demographic factors that are closely related to income and child 

health, being poor has almost always found to be highly associated with the family 

structure. Poverty rates were two to three times higher for children whose mothers 

have never married or have divorced (Garfinkel and McLanahan, 1986; McLanahan 

and Sandefur, 1994). Some studies have asserted that the relationships between child 

health and family structure are associated with poverty (Baydar and Brooks-Gunn, 

1991; Garrett et al., 1994). These authors found that single parents provided a poorer 

quality of care, with which they and their children are less satisfied compared with 

two-parent families. Adolescents who resided in single-parent, step-parent, or other 

type families were more likely to be depressed and to have poor school functioning 

relative to their peers in two-parent families (Swallen et al., 2005). Sobal and Stunkard 

(1989) also found a weak correlation between low socioeconomic status and child 

health problems; rather, they found a stronger relationship between family structure 

and child health. This finding may have resulted because family structure determines 

the quality and quantity of parental resources and ultimately children’s health status. 

The importance of family structure in determining child health has been emphasized 

due to the increase of divorce and single parenthood and its negative outcomes on child 

health (McLanahan, 1997). The single parenthood was also significantly associated 

with adverse health outcomes (Gerald et al., 1994; Haveman and Wolfe, 1994; 

Montgomery et al., 1996).  
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Second, mothers’ education can reflect a range of noneconomic social 

characteristics (e.g., general and health-related knowledge, literacy, problem-solving 

skills; prestige; social networks; and influence over others and one’s own life) with 

important health effects; thus, for many health outcomes, education should be 

considered in addition to income and other more directly economic factors (Sastry and 

Pebley, 2003; World Bank, 1993; Shin, 2007; Case and Paxson, 2006; Mirowsky and 

Ross, 1998; Reynolds and Ross, 1998). In many economic models of health, education 

is perceived as enhancing a person’s efficacy in promoting health (Deaton, 2002; 

Goodman, 1999). There are some possible reasons that maternal education affects child 

health. First, educated parents may have more information about health, and are more 

likely to adopt better alternatives for their child’s health, breaking with common 

traditional approaches (Wickrama et al., 1998; Shin, 2007; Mirowsky and Ross, 1998). 

Highly educated mothers were found to seek out and strive to apply scientific 

information on parenting more often than less-educated mothers (Wickrama et al., 

1998). Empirically, a significant inverse relationship of maternal education with the 

prevalence of obesity among pre-schoolers (Whitaker et al., 2006) and the growth of 

obesity among children in kindergarten to 5th grade (Balistreri and Van Hook, 2011) 

has been found. Second, high educational attainment may reflect better communication 

and relationship skills which may be a marker for commitment to their children 

(Strohschein, 2005b; Wickrama et al., 1998). Duncan, Brooks-Gunn, and Klebanov, 

(1994) presented an interesting finding that family’s economic deprivation was not 

associated with parenting skills; rather low education was associated with positive 

responsiveness or warmth. More educated parents tended to be more patient and 

nurturing (Danziger and Waldfogel, 2000; Case et al., 2001). Using longitudinal data, 

Wickrama et al. (1998) reported that parents’ education was linked to changes in 

adolescent self-reported physical health through the level of and changes in parental 

rejection. Parents’ education also had a direct effect on subsequent changes in the 
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physical complaints of adolescents in 7th-12th grade.  

Wickrama, Conger, Wallace, and Elder (2003) examined the effect of both family 

structure and parents’ education on the self-assessed physical health status of children 

during the transition from adolescence (7th) to early adulthood (ten years later). These 

authors demonstrated that social disadvantages of the family in terms of low maternal 

education and single parenthood were significantly and directly associated with 

children’s health22. Blau (1999) also presented that maternal education and household 

structure had larger effects on child health outcomes than family income, suggesting 

that upward income mobility and government income-support programs might have 

little direct impact on child outcomes. The other demographic factors, mother’s age at 

child’s birth and child health problems at birth, were also used in analyses based on the 

previous research that controlled for these variables to see the income gradient in child 

health (Case et al., 2002; Propper et al., 2007). Poor health at child’s birth may itself 

reflect the poor economic history as poorer women are more likely to give births to 

children with health problems due to inappropriate prenatal care and higher rates of 

health-risk behavior. However, because poorer health at birth has been found to be 

associated with poor child health (Currie and Hyson, 1999; Case et al., 2002), this 

study needed to control for its adverse effect on health during health in childhood or 

adolescence to isolate the impact of childhood income. 

 

 

 

 

 

                                         
22 They also demonstrated that parents’ low education and single parenthood exerted indirect influences 
on children’s physical health through children’s conduct problems, school failures, and stresses. They 
considered this accumulating process of disadvantage produced a consequent increase in the risk for poor 
health.  
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2. Research model  

 

Taking the research model of previous longitudinal studies into consideration, this 

study will utilize the method for investigating dynamics of changes in income during 

wave 1 through 3 and child health from wave 1 to 7 through parenting practices during 

wave 1 to 3. The research model presented in Figure 2, similar to that used in previous 

research, begins with household income that is associated with socio-demographic 

characteristics (Conger and Donnellan, 2007; Wickrama et al., 1998).  

 

 

The upper left box in Figure 2 considers household income or trajectory directly 

predicts child health trajectories. The ‘household income’ box presents the household 

income in each year and its trajectories from 2004 to 2006. The ‘children’s health 

status’ box presents children’s self-assessed physical health measured during 2004 (age 

10) through 2010 (age 16). In many empirical studies, the relationship between income 

and child health trajectories was examined using latent growth curve modeling 
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although most focused on children’s mental health. For example, it was found that 

income measured at the first wave was significantly associated with children’s obesity 

trajectory during wave 1 through 8 (Van Mustillo, 2002), BMI trajectory during wave 1 

through 4 (Van Hook and Balistreri, 2007), and adolescent depression trajectories for 

the following 10 years through ineffective parenting (Wickrama et al., 2008). Korean 

studies also found the relationship of poverty status at the baseline year with the 

growth of child depression during wave 1 through 5 (Kim, 2010) and with the initial 

level of externalizing problems (Lee, 2010).  

It was presented that rises and falls in families’ economic circumstances may be 

mirrored in the proximal experiences that lead children to have poorer health (Marmot, 

2002; Lynch et al., 2000). Some researchers have argued that even if income has a 

significantly strong effect on child health, the trends of income and child health might 

not appear to parallel one another because household income varies over the course of 

a child’s life (Chen, Martin, and Matthews, 2007). For instance, Balistreri and Van 

Hook (2011) found the significant relationships of higher initial income and upward 

shifts in income during wave 1 through 7 with the overweight trajectory during the 

same period23.  

Based on these studies, Figure 2 proposes that the household income trajectory 

from 2004 to 2006 affects child health trajectory from 2004 to 2010 (Path 1) through 

                                         
23 Similar findings have been presented in many longitudinal studies on children’s mental health. 
Strohschein (2005a) evaluated the significant influence of initial income and changes in income during 
1986 through 1998 on child depression trajectory during the same period. McLeod and Shanahan (1996) 
examined the extent to which mental health trajectories among children ages 4-5 years from 1986 to 1990 
vary depending on their poverty histories, and found that current poverty status in 1990 was not related to 
children’s depression, but to the initial status of their antisocial behavior, which implies that persistent 
disadvantages can yield lasting deficits in young children’s mental health. Among slightly older children 
aged 5 to 11, Schmitz (2003) showed that both initial levels and slope of hyperactivity were significantly 
predicted by persistent poverty, which, in turn, children’s hyperactivity predicted the intercept and slope 
of antisocial behavior measured during the ages of 7 through 13.  
   On the other hand, Wickrama, Conger, Lorenz, and Jung (2008) reported that only initial levels of 
depressive symptoms of children aged 14 were predicted by negative life events such as economic 
problems including receiving government assistance and selling property due to financial difficulties. 
Kim (2010) identified depression trajectory groups and presented that boys who experienced poverty 
were more likely to belong to the group whose depression increased over the 4th through 8th grade. 
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parenting from 2004 to 2006, in which income affects parenting practices (path a), and 

this contributes to child health (path b), controlling for socio-demographic variables. 

There are some studies that examined the longitudinal relationships between parenting 

and child health controlling for income measured at the baseline year. For example, 

Wickrama, Lorenz, and Conger (1997) found the growth of parental supportive 

behavior during 1989 to 1992 was significantly related to the growth of adolescents’ 

physical health during 1990 to 1994, controlling for family income in 1990, in which 

not only initial levels but also changes of parenting and adolescent health were found 

to be associated. Yoon and Lee (2010) also found the relationships between the growth 

of parental attachment to children and the growth of adolescent depression over four 

years, controlling for poverty status at the first year. Although income was not included 

in analysis, Jwa and Byeon (2010) reported that punitive parenting measured at the 

first year exerted an effect on the initial level of internalizing problem trajectory at the 

same year, but no effect on the growth over five years. 

Based on the family stress model and findings that proposed low income increases 

parents’ emotional and behavioral problems and the overall level of family stress 

(Conger et al., 1994; Wickrama et al., 1998; Chen et al., 2004), this study hypothesizes 

that a continuing decrease in income may reinforce unsupportive family interactions in 

ways that place children at a stable or increasing risk of health problems, whereas 

movement toward a higher income improves the quality of those interactions. In 

contrast, it is also possible that children whose families function well may experience 

stable or improving health outcomes as they grow older, whereas children whose 

families function poorly might show no improvements or worsening health outcomes. 

In other words, the effect of parents’ positive practices might appear to be particularly 

important or stronger as a buffer for the negative effects of income-related stress. 

Parents may lose support as their income becomes more unstable. Decreasing support 

in a time of increasing need would compound the critical effects of income on child 
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health. The accumulation of economic pressure and unstable parenting over time may 

be positively related to the rate of increase in child health problems.  

This study specifies parenting practices into four categories: parents’ monitoring, 

out-of-home activities with the child, and warm and punitive parenting. This 

distinction may contribute to assessing the ways in which income indirectly influences 

child health through these parenting practices. As the first parental practice, parents’ 

monitoring is measured based on whether parents monitored children’s whereabouts 

and associates. Parents’ out-of-home activities with child is measured based on the 

frequency of parents’ taking their children to concerts, museums, theaters, and other 

places outside the home. Parents’ warm nurturing style is measured based on whether 

parents nurture their children and communicate with them in a warm, loving, 

noncoercive, and caring manner, and parents’ punitive parenting is measured by how 

often parents were verbally and physically abusive to their children. It is hypothesized 

that household income will set a process in motion that influences health status during 

a seven-year period by ‘jeopardizing’ or ‘improving’ the quality of parenting practices. 

In other words, the characteristics of income and parenting during children’s 

elementary school years from 2004 to 2006 will be expected to increase or decrease 

risks for adverse changes in child health trajectories from 2004 to 2010 through 

parenting practices from 2004 to 2006.  
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3. Hypotheses 

 

This study will test the first hypothesis that the household income influences the 

child health status over time regardless of the socio-demographic factors of child, 

mother, and family. In other words, families’ income is expected to have a 

significantly strong and positive effect on child health. Accordingly, the first study 

question is “Does household income affect child health over time?” and the hypotheses 

on this question are as follows: 

 

[Hypothesis 1] Household income is positively related to child health over time. 

 

Hypothesis 1-1. The relationship between income and child health persists as 

children grow older.  

 

   Hypothesis 1-2. Income measured at one time point influences child health 

measured at another time point.  

 

To further understand the longitudinal relationship between income and child 

health, this study will test whether income influences the child health trajectory 

regardless of the socio-demographic factors. The hypothesis on the second study 

question, “Does household income affect child health trajectories?” is as follows: 

 

[Hypothesis 2] Household income has influences on child health trajectories. 

 

   Hypothesis 2-1. Household income measured at one point in time is related to the 

initial level of or change in child health. 
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   Hypothesis 2-2. The initial level of or change in household income is related to the  

                initial level of or change in child health.  

 

Based on these findings and the study model, the third hypothesis this study will 

test is that the household income trajectory influences the child health trajectory 

through parenting practices. The hypotheses for the third question, “Does income 

trajectory affect child health trajectory through parenting practice?”, are as follows: 

 

[Hypothesis 3] Household income, child health and parenting practices are related  

over time, such that parenting practices mediate the effect of  

household income on child health trajectory.  
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III. METHOD 

   

1. Data 

 

   1) Characteristics of data and samples 

 

This study utilizes data on Korean children from the 2004-2010 Seoul Panel Study 

of Children surveys (SPSC) in order to explore the poverty effects on child 

development. The SPSC was commissioned by the National Research Foundation of 

Korea Grant. Beginning in 2004, the survey randomly sampled 1,785 fourth grade 

elementary school students enrolled in 11 elementary schools and their parents residing 

in Z-Gu24, a borough in the city of Seoul. The SPSC contains detailed information on 

individual and household demographic characteristics collected by both parents and 

children. Children reported their educational achievement, social emotional 

development, delinquency, health, and other information about child development 

inventories. Their parents responded to the questions on children’s health, education, 

family structure, earnings and expenditure, and other general family environment 

features. The data was collected by a combination of face-to-face interviews for some 

parents, and self-completion questionnaires for most parents and all children with 

support from schools and local Educational Authorities. 

This panel data will enable this study to explore the relationship between 

household income and children’s health further than previous studies in three ways. 

                                         
24 Z-Gu is comprised of diverse neighborhoods (so-called ‘dong’) with a significantly huge gap between 
non-poor ‘dong’ and relatively poor ‘dong.’ Of the selected 11 elementary schools, 8 schools were 
located in the poor ‘dong’ and 3 in the non-poor ‘dong’. Since this can be considered as an over-sampling 
of poor children, this study will adjust all estimates by means of balancing weights based on the 
distribution of elementary schools in Z-Gu (total 21 schools in non-poor ‘dong’ and 11 schools in poor 
‘dong; weight variable: wt2w1).  
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First, this longitudinal study will enable to test hypotheses previous researchers were 

unable to address with cross-sectional data. Second, this study will be able to yield 

valuable information about trends in income as well as child health differences in 

aspects of change over time. Third, this study puts an importance on investigating 

dynamic patterns of mediating factors between household income and children’s health 

at children’s developmental stages, which were overlooked by previous studies. 

As mentioned above, seven waves of data from SPSC were used to test the 

hypotheses. This data set contains annual evaluation of self-assessed health status that 

children reported from wave 1 to 7, child health and household income reported by 

parents in wave 1 to 3 (2004-2006), a wide range of socio-demographic factors 

reported by both parents and children, and parenting practices reported by parents and 

children.  

The seven years of pooled data that I use provided a sample of 1,774 children. The 

sample was extracted from Z-Gu, which is a borough of the city of Seoul and is 

comprised of diverse neighborhoods (so-called ‘dong’) with a significantly huge gap 

between non-poor ‘dong’ and relatively poor ‘dong.’ Of the selected 11 elementary 

schools, 8 were located in the poor neighborhood and 3 in the non-poor neighborhood. 

Since this is considered an over-sampling of poor children, this study adjusted all 

estimates by means of balancing weights based on the distribution of elementary 

schools in Z-Gu (total 21 schools in non-poor ‘dong’ and 11 schools in poor ‘dong).  
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2) Concepts and measurement of variables  

 

(1) Dependent variable  

 

This study will use the self-assessed health status reported by children as the 

dependent variable. During the SPSC surveys, children were asked to provide a general 

thought on the question, “How would you rate your overall health?” on the 5-scale (5: 

excellent; 4: very good; 3: fair; 2: poor; 1: very poor). Children’s self-assessed health 

variables from waves 1-7 will be first used to estimate whether there is significant 

cross-sectional associations with current and past income. It will be also used to 

examine whether the individual change in health status follows linear trajectories; 

otherwise, it will examine if other appropriate trajectory modeling (latent basis, and 

quadratic) has better model fit. Adopting the best-fitting growth model, this study will 

explore the longitudinal relationship between household income and child health.  

Self-assessed general health has been one of the most commonly used single items 

to assess their health status. There are findings that self-rated health was associated 

with a broad spectrum of medical, psychological, social and lifestyle factors for 

children (Breidablik et al., 2008; Boardman, 2006). This single measure has shown 

predictive power for later morbidity, mortality, disability, and the use of the health 

services in many studies (Breidablik et al., 2008; Goodwin et al., 2006; Waters et al., 

2001; Boardman, 2006; Riley, 2004).  

Many studies have recently examined the stability and predictors of self-rated 

health in childhood and adolescence. Even though young people typically have low 

rates of serious physical morbidity, a large number of children and early adolescents 

report subjective health complaints and concerns (Haugland et al., 2001; Goodman, 

1999; Hetland et al., 2002). Boardman (2006) also have concluded that self-rated 

health is best understood as an enduring self-concept, finding that self-rated health 



45 

reported by adolescent respondents was moderately stable as the results presented that 

self-rated health was strongly associated with physical health (i.e., headache, 

stomachache, feeling physically weak for no reason) and psychological health (poor 

appetite, troubling sleeping, frequent crying). Case et al. (2001) also found the self-

reported health status was strongly correlated with children’s chronic conditions, bed 

days, and hospitalization episodes. Swallen et al. (2005) found the significant 

association between obesity and self-reported general health.’ 

It might be concerned that the estimation of the growth curve model using the 

ordinal variable, which is not a continuous variable, is not appropriate. Since this study 

uses the repeated measures of ordinal variables measured on a 5-scale, it needs to 

carefully consider if using ordinal outcomes is appropriate for fitting the model of 

individual growth. In fact, many variables in the social sciences are assessed on an 

ordinal scale, in which it is always hard to conclude that Likert-type scales with three 

or four choices have interval properties. Considering the previous findings and 

discussion that if the ordinal outcome can be assumed to reflect an underlying 

normally distributed latent variable, an estimation procedure may be used to model 

growth (Andrews and Duncan, 1998; Duncan and Duncan, 1996; Cho and Shin, 2012;  

Kim and Koh, 2007; Lu et al., 2011; Mehta, Neale, and Flay, 2004; Sturgis and 

Sullivan, 2008; Taylor et al., 2000), this study will see if the self-rated health variables 

are normally distributed and investigate its individual trajectories, assuming that the 

ordinally-measured self-rated health reflects a latent continuous variable.   

 

(2) Independent variable 

 

To test the hypothesis that there is a cross-sectional relationship between income 

and child health, this study will use the information on income provided by parents 

from the waves 1, 2, 3, and 5, in which the survey was not conducted for parents in the 
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fourth year. They were asked to report their average income during the past three 

months prior to the survey. In the analysis, the normality assumption was not met for 

household income; therefore, it was transformed into its natural logarithms.  

To examine whether income changes exert an effect on children’s outcomes, 

researchers estimated the effect of the average annual increase or decrease in income 

(so called ‘slope of family income’) over some specified period of time. They 

hypothesized that if an upward income slope improves an outcome, children whose 

household income is low when they are young and higher when they are older fare 

better than children whose household income is relatively constant or downwardly 

moved. Empirically, Dearing, McCartney, and Taylor (2001) estimated initial status 

(intercept) and linear change (slope) from 1 to 36 months for family income-to-needs, 

as well as to test associations between these estimates and characteristics of children 

and families. Using a formulation similar to that of Dearing and his colleagues, 

Strohschein (2005a) utilized the method of growth curve analysis that linked changes 

in household income to changes in the mental health status of children, using 7-wave 

data. She utilized household income changes by measuring the difference in logged 

household income at each point in time from initial logged household income. The 

difference in two logged values with the same base was considered equivalent to its 

proportion. Then, she tested for whether initial differences in health are maintained or 

exacerbated between children with a relatively advantaged economic start and those 

with a less advantaged start, adjusting for subsequent changes in income.  

Considering previous studies did not assess the nature of individual changes in 

household income, in terms of individual trajectories, this study will use latent growth 

curves to estimate the income trajectory of change across an individual’s measurement 

points. To examine the effect of the household income trajectory, this study selected 

the household income data collected during 2004 through 2006 due to the availability 

of data on mediating variables during the same period.  
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(3) Mediating variable: Parenting practices 

 

Parents’ monitoring25: based on the previous studies, the parental monitoring value 

will be created based on the following questions: whether parents check on the child’s 

whereabouts and with whom the child is when the child is away from home, whether 

they know what time the child comes home and what the child does when left at home 

alone (0, non-monitored; 1, monitored). To check if these scales of monitoring are 

reliable, the reliability analysis was performed and the Cronbach alpha coefficient 

was .851. 

 

Parents’ out-of-home activities with child: parents’ activity value will be created 

based on the following questions: how often the parents brought their children to 

museums, concerts, and other places outside the home for the past one year (0, never; 1, 

once or twice; 2, about 10 times; 3, once a week; 4: more than once a week). The 

reliability analysis was performed and the Cronbach alpha coefficient was .835. 

 

Parents’ warm parenting: parents’ warm nurturing style toward children was 

measured by whether parents converse with children without scolding, treats children 

in a warm manner, helps children understand verbally and logically when children ask 

questions or favors, encourages children to be part of family conversation, praises 

children often, and compliments children (0, no; 1, yes; Cronbach α = .803). 

 

 

                                         
25 The most often-used monitoring measures ask about parents’ knowledge of their children’s activities, 
but they seldom ask about active tracking and checking (the definition of monitoring). Even though the 
term monitoring implies that the measures represent parents’ tracking and surveillance efforts, they 
actually represent an end product: parents’ knowledge. This term is slightly different from parental 
control, which implies that parents could impose rules and restrictions on their children’s activities and 
associations, thereby controlling the amount of freedom children have to do things without telling them. 
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Parents’ abuse: parents’ abusive behavior toward children was measured by 

whether parents verbally and physically abused their children for the past year (0, 

never; 1, 1-2 times a year; 2, 1-2 times per 2-3months; 3, 1-2 times per month; 4, 1-2 

times per week). The reliability analysis was performed and the Cronbach alpha 

coefficient was .832.  

 

[Table 1] Items of the four parenting practice variables 
Variable Items 

Parents’  
Monitoring 
 
(Parents’ 
tracking & 
surveillance 
efforts) 

Answered by parents  
 
- Do you know where your child is and who he/she is with when you are away 
 from home? 
- Do you know what time your child comes home? 
- Do you know what your child does when left at home alone?  
- Do you make a phone call when your child is left at home without 
 caregivers?  

Parents’ out-
of-home 
activities 
with children 

Answered by parents (for the past one year) 
 
- How often have you brought your children to museums, art galleries? 
- How often have you brought your children to music concerts, movie theaters? 

Parents’ 
warm 
parenting 
 

Answered by parents 
 
- Do you converse with your child without scolding? 
- Do you treat your child in a warm manner? 
- Do you help your child understand verbally and logically when he/she asks 
 questions or favors? 
- Do you encourage your child to be part of family conversation? 
- Do you praise your child often? 
- Do you praise or reward your child for good behavior? 

Parents’ 
punitive 
parenting 

Answered by children 
 
- Have your parents pushed you and made you hit your head against the wall? 
- Have your parents scolded so harshly that you felt humiliated or insulted? 
- Have your parents used offensive words toward you (e.g., idiot, stupid kid)? 
- Do your parents not care when you come home late after school? 
- Do your parents not care about your unexcused absence from school? 
- Do your parents not care about your stealing things from others? 
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 (4) Socio-demographic characteristics 

 

Child’s characteristics: children’s health problem at birth was included in the 

conditional model. If a child had health problems when she/he was born including low 

birth weight, premature birth, and other health conditions that required hospitalization, 

she/he was coded as 1. Child gender was used as a grouping variable and it was coded 

as 0 if male children and 1 if female children. 

 

Mothers’ characteristics: mothers’ age when the child was born and her 

completed education were also controlled for. Maternal education was originally coded 

into ordinal variables: 0 (elementary school); 1 (middle school graduates); 2 (high 

school graduates); 3 (college dropouts); 4 (college graduates and more). For analysis, 

maternal education was re-coded into two dummy variables: the first dummy variable 

was coded 1 if mothers completed middle school or less and 0 if they completed high 

school or more; and the second dummy variable was coded 1 if mothers attended 

college or finished higher education and 0 if they finished high school education or less.   

 

Family characteristics: the family structure variable was categorized into two 

groups based on whether a child lives with both parents or single parent (0, both; 1, 

single).  
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2. Data analysis method and procedure 

 

   First, this study will examine the effect of household income on child health 

separately at different ages to see if the effect persists or strengthens. Since this study 

used the ordinally measured variables, this study, first, estimated an ordered probit 

regression model, which is an extension of the binary response model. In this model, 

the ordered response variable, typically referred to as Y*, is construed to be divided 

into a number of categories (in this case, very poor, poor, fair, very good, excellent), 

and Y* is related to cut points or thresholds, which can be anywhere along the Y* line. 

For a five-level categorical response, there will be four cut points, and they define how 

probabilities are assigned to each post-estimation level. The form of the ordered probit 

model is defined as the odds of the probability of levels under or equal to a given cut to 

the probability of those over the cut, for each ascending level of cuts.  

This model takes the following form: 

 

Y* = α  + βln(inc)it  + εit  

 

where Y* is a measure of child health measured on a 1-5 scale from very poor to 

excellent at time t and ln(inc) is log family income. Estimating this model separately at 

Y1, Y2, Y3 and Y5, this study will see if the results are consistent with Case et al. 

(2002) that yielded evidence of a health-income gradient that increases with child age. 

This study will also control for characteristics of children, mother, and family to see if 

the independent effect of income on health persists. That is, the coefficients on income 

are expected to become small with these control variables held constant in the model.  
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These regressions take the following form: 

 

Hit =  α  +  βln(inc)it  +  γchiit  +  δmomit  +  θfamit  +  εit  

 

where chi is a set of dummies for children’s characteristics, mom is for mothers’ 

characteristics, and fam is for family’s characteristisc.  

Although changes in household income and child health are often inferred from 

associations between initial measurements and final outcomes, most of the previous 

studies have not addressed the continuous nature of changes and instead yielded a 

static view of outcome as a series of discrete “snapshots” linked by incremental 

changes. This study used latent growth curves (LGC) in the structural modeling (SEM) 

framework to estimate individual trajectories and to investigate their correlates. Latent 

growth curve modeling possesses all the advantages of structural equation modeling, 

including the ability to evaluate the adequacy of models using model fit indices, the 

ability to account for measurement error by using latent repeated measures, and the 

ability to deal effectively with missing data. 

Latent growth curve estimation begins by constructing line segments 

(intraindividual trajectories) describing changes over time for each individual in the 

study. To describe these individual trajectories, two latent variables, initial level and 

change (rate of change), are defined using structural equation modeling. Measurements 

of the variables at different time points (Y1, Y2, Y3….Y7) serve as multiple indicators 

of the two latent variables (intercept and slope) in this model. 

This study considers the changes of household income and child health26 as 

                                         
26 In the previous section, I discussed if using ordinal outcomes is appropriate for fitting the model of 
individual growth, reviewing previous studies that used latent growth curve models for exploring 
development of ordinally measured variables; for examine, the use of adolescent substance (Andrews and 
Duncan, 1998; Duncan and Duncan, 1996; Taylor et al., 2000); level of cigarette use reported by 
adolescents (Mehta, Neale, and Flay, 2004); ssubjective academic achievement rated by adolescents (Kim 
se academic achievement rated by adolescents  



52 

continuous processes (Figure 3 and 4). The first model in Figure 3 is a two factor 

growth model over three time points from 2004 (Y1) to 2006 (Y3) and the second 

model in Figure 3 is also a two factor growth model over seven time points from 2004 

(Y1) to 2010 (Y7). The first latent factor, αi, indicates intercept (or level) representing 

the initial starting point of the growth function, and the three factor loadings (first 

model) and seven factor loadings (second model) for the latent intercept factor were 

fixed to 1. 

 

  

[Figure 3] Baseline growth curve model    [Figure 4] Baseline growth curve model for    
        for household income                  children’s self-assessed health status 
 

  

The second latent factor, βi, indicates the slope of the growth function and 

represents the rate of change in the growth trajectory over time. The slope represents 

                                                                                                                 

and Koh, 2007); and participation levels of youth activities reported by adolescents (Cho and Shin, 2012). 
These studies discussed that if the ordinal outcome is assumed to reflect an underlying normally 
distributed latent variable, an estimation procedure may be used to model growth (Lu et al., 2011; Mehta, 
Neale, and Flay, 2004; Sturgis and Sullivan, 2008); therefore, this study will see if the self-rated health 
variables are normally distributed and investigate its individual trajectories, assuming that the ordinally-
measured self-rated health reflects a latent continuous variable.   
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development in household income during Y1 through Y3 and in children’s self-

assessed health status during Y1 through Y7. Basis coefficients for the slope factors are 

constrained at values of [0, 1, 2] for household income, and [0, 1, 2, 3, 4, 5, 6] for 

children’s self-assessed health.  

   Lastly, the latent intercept and slope factors were freely correlated. That is, the 

double-headed arrow between initial level and slope is included because there is often 

a correlation between initial level and slope. This association is often negative and 

usually interpreted as an indication of the phenomenon of regression toward the mean. 

Individuals with very high initial scores have less room for dramatic increases in the 

variable over time than do those with low initial scores.  

The initial trajectory function to consider is linear as the following:  

 

Level-1 modeling equation27 :   Yit  =  αi  +  βiλt  +  εit 

 

where Yit is measure Y for individual i at time t; λt reflects equally spaced linear 

change at t = 1, 2, ...., T, where T is the total number of repeated observations; and εit 

is the residual for individual i at time t. αi is the intercept of the underlying trajectory 

for individual i, and  βi is the linear slope of the trajectory for individual i.  

                                         
27 Where the repeated outcome is ordered categorical, as is the case of this study, ordinal regression is 
used to estimate the growth parameters (Sturgis and Sullivan, 2008). In the structural equation modeling 
framework, it is conventional to use a latent variable specification of this model, in which Y* replaces Y 
in the level-1 modeling equation, Yit = αi + βiλt + εit, and Y is now used to denote the observed ordinal 
outcome. 
   Under this specification, Y* is an underlying continuous variable linked to Y by an auxiliary 
threshold model, which defines the thresholds (also called ‘cut-points’) at which the ordered categories in 
Y are located on the continuum Y* (refer to Mehta et al. (2004) for a comprehensive treatment). In this 
ordinal regression approach with the latent variable Y* replacing Y in the level-1 equation, βi is 
interpreted as the change in the log of the odds that individual i is in category x of the ordinal outcome, or 
one higher or lower, for a unit change in λ. By substitution I can incorporate the level-1 and -2 equations 
into the equation with the latent Y* as the response:  Y*it = (μα + μβλt)+ (ζαi+ ζβi+ εit). 
   This is an unconditional latent curve model for an ordinal outcome, as it includes no predictors to 
account for variation in the growth parameters. Conditional models, which incorporate time-invariant 
predictors of growth are specified by expanding the equations.   
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Level-2 modeling equation:   αi  = μα  + ζα i 

                            βi  = μβ  + ζβ i 

For a sample of n individuals, there will be as many as n different initial levels and 

rates of change. Although initial levels and slopes vary across individuals, one can 

aggregate to obtain the mean (μα, μβ) and variance for both initial level (ζαi) and rate 

of change (ζβi). 

 

Level-1 model Level-2 model 

• Yit = the score for person i at time t  

• αi = the initial status for person i  

• βi = the growth rate for person i  

• λt= the temporal dimension at time t  

• εit= unobserved error term at time t 

• μα = the mean of the collection of individual  

      intercepts 

• ζαi = the extent to which person i differs from μα 

• μβ = the mean of the collection of indivldual slopes 

• ζβi = the extent to which person i differes from μβ  

Note: Dαi=Disturbance term for the intercept, Dβ i= Disturbance term for the slope. 

 

The mean and variance of the initial level parameters identify the overall average 

of the individual initial levels and variability of individual initial levels, respectively. 

The mean for the rate of change describes the average overall change for persons 

(developmental change), whereas the variance for the change parameter reflects 

interindividual differences in the rate of change. A significant variance in the change 

parameter indicates changes in the ordinal ranking of individuals over time.  

One rather standard way to introduce complexity in individual changes, and the 

inter-individual differences therein, is to incorporate another aspect of change. In the 

quadratic growth curve model there are three aspects of intraindividual change, 

invoked via vectors for the intercept with values constrained at [1, 1, 1, 1, 1, 1, 1], for 

aspects of linear change with coefficients of [0, 1, 2, 3, 4, 5, 6] and for aspects of 

quadratic change with coefficients of [0, 1, 4, 9, 16, 25, 36] as the squares of the linear 

slope basis coefficients.  
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The quadratic growth curve model is defined as  

Yit  =  αi  +  βLiλt  + βQiλt ² + εit 

where αi remains the intercept of the trajectory. βLi is the linear component of the 

trajectory, and βQi is the quadratic component of trajectory.  

As the predicted trajectories for all children plotted in Figure 5, most individuals’ 

trajectory levels rise and fall over time almost in the same way, and only extent of the 

rise and fall (and the starting point) differs between persons. Indeed, the form of the 

individual-level trajectory for children’s self-assessed health over 7 years may not be 

linear.  

 

[Figure 5] Individual children’s self-assessed health trajectories (total sample) 

 

 

An alternative representation of the nonlinear developmental trajectories often 

modeled via so-called a latent basis growth curve model or linear spline model (Ram 

and Grimm, 2007). In this model, rather than fixing the basis coefficients to the 

predetermined values that model a particular shape (e.g., [0, 1, 2, …6] for a linear 

shape), the optimal shape is estimated from the data in precisely the same manner that 

factor loadings are estimated in confirmatory analysis. More specifically, intra-
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individual change is invoked via the values constrained of [1, 1, 1, 1, 1, 1, 1] 

representing the initial level of child health, and of [0, β1, β2, β3, β4, β5, 1], where the 

values of βt are estimated directly from the data. In this model, a focal point 

(sometimes referred to as a ‘knot’) is determined where the growth process is expected 

to change in a meaningful way, allowing the researcher to model the growth process up 

to the knot in a different manner than growth after the knot. It is noted that basis 

coefficients for the slope factors will be constrained at values of 0 at the first factor 

(Y1) and of 1 at the last factor (Y7) for children’s self-assessed health. This is 

necessary for model identification and for establishing the interpretation of the 

intercept and the scaling of the latent slope (i.e., the proportion of the total amount of 

change between the first and last occasions).  

Assuming that there is evidence of significant variability in both intercept and 

slope for child health trajectory and the best fitted growth model was found, this study 

hypothesizes that the parameters are predicted by the following measures of income: 

current logged income; logged income from previous years; and income trajectory in 

terms of the intercept and slope of household income. First, it is concerned with the 

effect of household income at time t, t-1, t-2, and t-3 on the initial level and change over 

time in child health status. Specifically, these equations would be 

 

αi  =  μα  +  γln(inc)it  + ζα    

βi  =  μβ   +  γln(inc)it  + ζβ i 

 

These equations can literally be interpreted as a two-predictor regression model. That 

is, the parameters reflect the relation between household income in the prediction of 

the individual intercepts and individual slopes of child health trajectories. μα and μβ 

represent the mean and regression intercepts and ζαi and ζβi represent the variance for 

both intercept and slope.  
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   Figure 8 (page 76) presents children’s self-assessed health trajectories by income-to 

needs ratio groups, and they seem to start at different initial points depending on the 

levels of initial income. Though the differences in the initial points are small, the 

higher the income level seems to be related to the higher initial starting point of health 

trajectories.  

This study also hypothesizes that household itself vary over time and the influences 

should be explicitly parameterized within the model. It is interested in whether child 

health measured at time t is related to the slope of income. This model extension can be 

expressed as  

 

Yit  =  (αi + βiλt)  + εit 

   Yit  =  (αi + βiλt)  +  γeduit  +  δstrucit  +  εit 

 

Note that the first parenthetical term reflects the very same linear trajectory used 

before. However, in addition to this influence of the underlying trajectory, there is also 

a time-specific contribution of household income for individual i at time t. Although 

this is a subtle analytic extension of the previous conditional model, the theoretical 

implications are significant. The second equation implies that the observed measure Y 

for person i at time t is an additive combination of the underlying income trajectory 

function, the time-specific influence of maternal education and family structure, and 

time-specific residual.  

Next, this study will estimate the effect of both intercept and slope of household 

income on child health trajectory, controlling for socio-demographic characteristics, 

and then add the mediating effect of parenting practices. Assuming the possibility of a 

linear growth model for both income and child health trajectory, Figure 6 depicts the 

study model used to test the hypothesis that parenting practices account for 

associations between household income and child health. The model examines the 
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manner in which household income is related to quality of parenting during waves 1 

through 3, and also explores the extent to which the associations between income and 

child health are reduced or eliminated when quality of parenting practices is taken into 

account.  

 

[Figure 6] Conditional multivariate latent growth curve model for children’s health 

 

 

Controlling for socio-demographic factors, this final conditional model was 

developed to test differential effects of household income on child health as well as 

mediating effects of parenting practices. In Figure 6, it is designed to examine whether 

children whose parents invest more and nurture in a warm manner and have higher 

household income start off with better health status than children whose parents invest 

less and nurture inappropriately and have lower household income (intercept). It can 

also explore whether there is a differential rate of change in child health among 

children as their income changes (slope). By specifying each parenting practice 

variable as time-varying variable, this study examined to see if we can assess the ways 

in which parental practices mediate the effect of income on child health. 
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To examine the study models, SPSS 18.0 and AMOS 18.0 were used. The model 

can be judged as reasonably fitting data using the chi square test (χ2). However, the 

estimate of χ2 is a reasonable measure of fit only for models with about 75 to 200 

cases. For models with more than 400 cases, the estimate of χ2 is almost always 

statistically significant (Bollen, 1989). For these reasons, alternative measures of fit 

have been developed. The root mean square error of approximation (RMSEA) 

represents closeness of fit. The RMSEA value should approximate or be less than 0.08 

to demonstrate the respectable fit of the model. To compare the target model to a 

baseline model with no correlations among observed variables, the following measures 

are used: NFI (Normed Fit Index), IFI (Incremental Fit index), and CFI (Comparative 

Fit Index). A model is judged as reasonably fitting the data when these indexes are over 

than .90 (Hu and Bentler, 1999).    
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IV. Results 

 

The results are presented in three sections. The first section presents results of 

descriptive analyses of the variables included in the study. The second section shows 

the results of the ordered probit analyses and third section presents results from the 

growth curve modeling.  

 

1. General characteristics  

 

 1) Descriptive Statistics28  

 

   In this section, results of descriptive statistics for all the variables used in the study 

are presented. Descriptive information for household income is presented in Table 2. 

The mean level of monthly household income was about 3,695,600 won in 2004 and it 

continued to increase to about 4,087,900 won in 2006, and decreased to 3,975,100 won 

in 2008.  

 

[Table 2] Descriptive statistics for household income  
Mean (Standard Deviation) 

Variable Year (wave) All children (N=1,773) 

 
Household income 

 

2004 (wave 1) 369.56 (306.28) 
2005 (wave 2) 393.44 (357.48) 
2006 (wave 3) 408.79 (371.50) 
2008 (wave 5) 397.51 (253.81) 

Note: Household income is the average of income for past 3 months (10,000 won); n.s.=not significant. 
 

     

 

                                         
28 Statistical weight was used to adjust for the over representation of sample from the poor neighborhood 
and were applied in all the analyses (weight variable name: wt2w1).  
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Table 3 presents the prevalence rates of fair/poor/very poor health by household 

income and poverty history. Among the income-to-needs ratio groups, relatively higher 

proportion of poor children (ratio less than 1), about 35.1% of all poor children, were 

more likely to be reported as in poor health status than non-poor children (ratio greater 

than 1) in wave 1.  

 

[Table 3] Prevalence of poor child health by household income  

 
Children’s  
self-
assessed 
health 

Frequency (%)  
t value 

All  
children 

Income-to needs ratio groups 

< 0.99 
N=151 

1.00 – 1.99 
N=351 

2.00 – 2.99 
N=492 

≥ 3.00 
N=729 

wave 1 4.39(.82) 42 (27.8) 49 (14.0) 75 (15.2) 99 (13.6) 20.156*** 
wave 2 4.35(.82) 27 (18.5) 54 (15.9) 88 (18.9) 87 (12.9) 8.584* 
wave 3 4.38(.77) 33 (25.0) 45 (14.5) 62 (14.1) 65 (10.6) 19.369*** 
wave 4 4.23 (.76) 22 (17.9) 51 (17.4) 74 (17.0) 85 (14.4) 2.590(n.s.) 
wave 5 4.11 (.79) 67 (35.0) 41 (17.9) 79 (23.5) 87 (18.7) 15.850** 
wave 6 4.20 (.82) 30 (26.1) 56 (20.2) 80 (19.8) 79 (13.8) 13.655** 
wave 7 4.11 (.78) 29 (26.6) 55 (19.7) 99 (25.3) 103 (18.6) 8.204* 

Note: 1. The percentage in parentheses indicates the proportion within the group; 2. *** p<.001, ** p<.01,  
* p<.05, n.s.=not significant. 

 

As depicted in Figure 7, the poor children continued to have a relatively higher 

proportion of those in poor health status than non-poor children in the following years. 

 

[Figure 7] The percentage of children in poor health by income-to-needs ratio 

Note: X-axis presents the percentage of children in poor health and Y-axis presents the observation point. 



62 

   Table 4 illustrates descriptive results of demographic characteristics for child, 

mother, and family. As shown, about 52.1% of all the participants were male children. 

About 7.2% of children had health problems when they were born. 42.3% of children’s 

mothers completed high school education. About half of their mothers who finished 

college or higher education made up a majority with about 51.3% of mothers 

completed college or more. Approximately 6.3% of all mothers had middle school 

education or less. The mean level of mothers’ age when they gave births to the 

observed child was 31.27. Children living with both parents made up a large proportion 

with 90.2%. 

 

[Table 4] Descriptive statistics for socio-demographic characteristics 
Variables (wave 1) Frequency(%) / Mean(S.D.) 

Child’s demographics 
 Health problems at birth (1=yes; 0=no) 

 
123 (7.2) 

Mother’s demographics 
 Mother’s education  : High school and less 
                   : College or more 
 Mother’s age at child’ birth 

 
844 (48.7) 
890 (51.3) 

31.27 (11.97) 
Family’s demographics 
 Family structure     : Both parents (0) 

: Single parents (1) 

 
1581 (90.2)  

171 (9.8) 

 

 

As mediating factors, parenting practices were used in the analyses (Table 5). First, 

the mean score of how well parents monitored their children in 2004 was 14.07 and it 

continued to decrease until 2008. The mean score of the extent to which parents had 

activities with their children for the past one year was 4.39 in 2004 and increased to 

4.44 in 2006. The mean score of the extent to which parents nurtured their children in a 

positive way in 2004 was 8.77 and increased to 8.88 in 2006. The mean score of the 

extent to which parents abused their children decreased from 8.48 in 2004 to 8.07 in 

2006.  

 



63 

[Table 5] Descriptive statistics for parenting practices 

Variable Year(wave) Mean (S.D.) / Frequency (%) 

Parents’ monitoring 2004 (1) 14.07 (2.00) 
2005 (2) 13.69 (1.75) 
2006 (3) 13.67 (1.81) 

Punitive parenting 
 

2004 (1) 8.48 (2.51) 
2005 (2) 8.04 (2.18) 
2006 (3) 8.07 (2.25) 

Activities with child 2004 (1) 4.39 (1.42) 
2005 (2) 4.46 (1.50) 
2006 (3) 4.44 (1.46) 

Warm parenting  2004 (1) 8.77 (1.24) 
2005 (2) 8.85 (1.22) 
2006 (3) 8.88 (1.21) 

 

 

2) Data screening and estimation 

 

It is likely that some children and parents are unavailable during one or more 

observation periods in most longitudinal data. As nonrandom attrition causes listwise 

deletion (LD) and pairwise deletion (PD) to provide biased parameter estimates 

(Arbuckle, 1996), this study employed full-information maximum-likelihood (FIML) 

estimation, which has been found to be efficient for incomplete longitudinal data 

(Schafer and Olsen, 1998). To explain FIML performs better than LD and PD, it needs 

to discuss missing completely at random (MCAR) and missing at random (MAR). 

According to Little and Rubin (1989), a missing mechanism is MCAR when the cause 

of missingness is a completely random process, which is relatively rare among 

longitudinal data. On the other hand, MAR is found when missing values are related to 

one or more other variables but are unrelated to the values that would have been 

observed. It is noted that FIML is not an imputation method, which analyzes 

incomplete data without imputation, and is highly recommended for structural equation 

modeling (SEM) analysis using incomplete data (Arbuckle, 1996). With regard to the 

normality assumptions of the FIML estimation, I estimated the normality of each 
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variable in terms of its kurtosis and skewness (refer to Table 6). According to the 

guideline of normality, results with skewness larger than 2 and kurtosis larger than 7 

are considered as distorted and the assumption of normality is severely violated (West, 

Finch, and Curran, 1995).  

   For the FIML estimation support, the assumption that the distribution of scores on 

all continuous variables should be normal. ‘Normal’ is used to describe a symmetrical, 

bell-shaped curve, which has the greatest frequency of scores in the middle, with 

smaller frequencies towards the extremes (Gravetter and Wallnau, 2000, p. 52). The 

normality assumption, however, was not met for household income and parents’ 

punitive parenting. Therefore, household income and punitive parenting were 

transformed into its natural logarithms, and obtained the skewness and kurtosis values 

that met the normality assumption. This study used natural logarithm transformed 

variables to test hypotheses. 

In addition to the assessment of missing data and normal distribution, it needs to 

consider whether the multicollinearity exists due to high inter-correlations among 

variables (r=.9 and above). Therefore, the correlation analyses were conducted, in 

which any correlation with absolute value over .85 is suggestive of high collinearity 

(Tabachnik and Fidell, 2001). As presented in Table 1b and 1b in Appendix I, the 

highest value was .639 suggesting no multi-collinearity problems. The variance 

inflation factor (VIF) was also examined, using multiple regression analyses in which 

includes each variable as a dependent variable and the rest variables as independent 

variables. If the value of VIF for any two variables is over than 7, it is suggested to 

consider the possibility of multicollinearity and to think of omitting one of the 

variables (Tabachnik and Fidell, 2001, p.84). The result showed that the highest VIF 

statistic was 1.954, indicating that the data did not have multicollinearity problems 

allowing for further analyses.     
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[Table 6] Normality of continuous variables 
 Mean S.D. Skewness Kurtosis 

 
Household 

Income 
 

wave 1 
wave 2 
wave 3 
wave 5 

369.56(2.47) 
393.44(2.50) 
408.79(2.52) 
397.51(2.53) 

306.28(.31) 
357.48(.30) 
371.50(.28) 
253.81(.27) 

4.251(-.840) 
6.971(-.419) 
7.783(-.319) 
2.980(-.746) 

31.101(4.314) 
89.072(2.176) 

105.344(2.021) 
23.264(1.642) 

 
 

Children’s 
self-assessed 
health status 

wave 1 
wave 2 
wave 3 
wave 4 
wave 5 
wave 6 
wave 7 

4.39 
4.35 
4.38 
4.23 
4.11 
4.20 
4.11 

.82 

.82 

.77 

.76 

.79 

.82 

.78 

-1.203 
-1.107 
-1.041 
-.723 
-.549 
-.866 
-.443 

.780 

.691 

.456 

.167 
-.101 
.400 
-.472 

Parents’ 
monitoring 

wave 1 
wave 2 
wave 3 

14.07 
13.69 
13.67 

2.00 
1.75 
1.81 

-1.138 
-.275 
-.412 

1.594 
-.401 
-.135 

Punitive 
parenting 

wave 1 
wave 2 
wave 3 

8.48(.91) 
8.04(.89) 
8.07(.90) 

2.51(.10) 
2.18(.09) 
2.25(.09) 

2.507(1.691) 
3.510(2.305) 
3.119(2.261) 

7.935(2.551) 
17.951(5.870) 
11.921(5.145) 

Activities 
with child 

wave 1 
wave 2 
wave 3 

4.39 
4.46 
4.44 

1.42 
1.50 
1.46 

.297 

.283 

.373 

-.037 
-.209 
.134 

Warm 
parenting 

wave 1 
wave 2 
wave 3 

8.77 
8.85 
8.88 

1.24 
1.22 
1.21 

-1.041 
-1.159 
-1.146 

.608 

.923 

.918 
Note: log-transformed values are in parentheses.  

 

  

2. The relationship between household income and child health over time 

 

This section begins by analyzing the contemporaneous association between income 

and child health to examine this association at children’s different ages and to examine 

whether there is evidence of a steeping of the income-health gradient as children grow 

old. I estimated ordered probit model in order to gauge the association of children’s 

self-assessed health with logged household income using control variables. This model 

exploits the panel nature of the data by examining the temporal effects of both current 

and previous incomes. Considering the usage of self-rated health measure, one might 

be concerned about comparability between the western version of the self-rated health 
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question – U.S. version ranging from ‘excellent’ to ‘poor’, European version ranging 

from ‘very good’ to ‘very bad’ – and the Korean version ranging from ‘excellent’ to 

‘very poor.’ However, recent evidence suggests that although health levels are not 

directly comparable across different response formats, the versions are in fact different 

categorizations of the same latent continuous variable (Jurges, 2008). In particular, the 

different western scales were found to have the same properties with respect to 

demographics and health indicators (Jurge, 2008). Thus, data from surveys using 

different versions of questions about self-rated health can still be used to compare 

associations of covariates with general health. This requires the use of appropriate 

statistical models (such as logit or ordered probit models) that interpret children’s self-

rated health as different categorizations of an underlying latent continuous health 

variable.  

Although this study considers the variable of child health as a continuous variable 

to see the longitudinal relationship between income and child health, it first examined 

whether there is a significant association between the two measured at one time point. 

Since considerable number of studies used the odds ratios to interpret the likelihood of 

the health outcome variable occurring (e.g., a child having fair/poor health, being in 

obesity, having illnesses or symptoms) for each unit change in the income variable, this 

study conducted ordered probit analyses to investigate the income gradient in 

children’s health.    

 Based on the evidence that income affects a child’s health over time and that the 

effect of income on child health might persist or strengthen as children age (Case et al., 

2002), this study examined whether the relationship between income and child health 

appears to be consistent over the different periods. Table 7 presents the results of the 

coefficients on current and past logged income from an ordered probit on children’s 

self-assessed health. I controlled for the child’s health problems at birth, mother’s age 

at child’s birth, two dummies of maternal education, and family structure. The model 
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with these socio-economic controls will be regarded as the baseline model throughout 

the following analyses in this study. 

The column (1) presents the results of ordered probits of health status at wave 1 

(age 10) on the logged income at wave 1. The column (2) presents the results of 

ordered probits of health at wave 2 (age 11) on the logged income at wave 2 and 

column (3) presents the results of ordered probits of health at wave 2, considering the 

effect of previous year’s income. The column (4) presents the association between 

current logged income (wave 3, age 12) and current health status, and columns (5) and 

(6) show the results including previous years’ logged income in the model. Because the 

SPSC did not conduct surveys for parents at wave 4, it was not possible to examine the 

association between income and child health at wave 4; instead, the association at 

wave 5 was examined and presented in columns (7) through (10).   

Standard interpretation of the ordered probit coefficient is that for a one unit 

increase in the predictor, the response variable level is expected to change by its 

respective regression coefficient in the ordered odds scale while the other variables in 

the model are held constant. The results show that if a child was to increase logged 

income by one unit at wave 1, his or her ordered odds of being in a better health status 

category would increase by 0.088. In other words, there was a ‘protective’ effect of 

current income on child health; indeed, its effect rose with child age from wave 1 to 

wave 2 (0.261) and increased further at wave 3 (0.432), but slightly decreased at wave 

5 (0.404) at which the association was larger than the one at wave 3 (child age 12).  

These results are consistent with the previous findings that higher incomes are 

associated with better health status (note that higher values of health status correspond 

to better health). In specific, these results corroborate the findings that the income-

child health association increases with age (Case, Lubotsky, and Paxon, 2002; Case, 

Paxson, and Vogl, 2007) but contrasts the findings that the income gradient did not 

steepen with age (Chen, Martin, and Matthews, 2006; Currie, Shields, and Wheatley 
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Price, 2007; Propper, Rigg, and Burgess, 2007, Violato, Petrou, and Gray, 2009; West, 

1997; Currie and Stabile, 2003; Reinhold and Jurges, 2012). 

To investigate if income from the previous year still has effects on current child 

health, this study estimated ordered probits of health status on the logged income for 

previous years, and the results are presented in columns (3), (5), (6), (8), (9), and (10). 

One year earlier income was not significantly associated with current health at wave 2 

(column 3); indeed the effect of current income became insignificant. On the other 

hand, the effect of logged income from the previous year appeared to be significant at 

wave 3 (column 5), but its effect did not persist when income from two years ago was 

simultaneously taken into account. Like the results in columns (3), the effect of current 

income on current child health did not appear to be significant at wave 3. I take this 

evidence to suggest that children’s health status is most closely associated with current 

income, and that the impact of income on health becomes larger when comparing 

columns (1), (2), and (4). It also suggests that not only current income but also past 

income may affect current health, and this will be further investigated using the latent 

growth curve modeling.  

Inconsistent with results in columns (3), (5), and (6), the effect of current logged 

income on current health appeared to be significant income (columns 7) and its 

influence remained significant even when previous years’ income was simultaneously 

taken into account (columns 8 and 9). It is interesting that logged income from even 

two years ago also appeared to exert positive effects on current child health at both 

wave 3 and 5. Indeed, the income effect of previous years on child health appeared to 

be larger than current income’s influence at wave 3 (columns 5 and 6).  
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[Table 7] The impact of logged income on child health  

Probit coefficients for children’s self-assessed health (1=very poor; 5=excellent)  
with socio- demographic controls [Baseline model] 

 wave 1 wave 2 wave 3 wave 5 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Logged income 
current ln(inc) 
 
ln(inc) at 1  

yr ago 
ln(inc) at 2 yrs 

ago 
ln(inc) at 3 yrs 

ago 
ln(inc) at 4 yrs 

ago 

 
.088* 
(.118) 

 

 
.261* 
(.122) 

 

 
.162 

(.152) 
.145 

(.153) 

 
.432** 
(.138) 

 
.177 

(.180) 
.406* 
(.174) 

 
.129 

(.183) 
.211 

(.198) 
.341† 
(.184) 

 
.404* 
(.143) 

 

 
.305† 
(.164) 

 
 

.279† 
(.166) 

 
.353* 
(.170) 

 
 

.294 
(.210) 
.026 

(.199) 

 
.327 

(.171) 
 
 

.290 
(.212) 
.008 

(.229) 
.022 

(.225) 
Demographics 
birth  

at health (1) 
highschool or 
 less 
college or 
 more 
mother’s age  
 
fam_struc(1) 
 

 
-.049 
(.122) 
-.125 
(.131) 
-.038 
(.068) 
.001 

(.003) 
-.406** 
(.117) 

 
-.007 
(.127) 
-.033 
(.143) 
.024 

(.070) 
.002 

(.003) 
-.251* 
(.127) 

 
-.056 
(.131) 
-.017 
(.146) 
.027 

(.070) 
.001 

(.003) 
-.255* 
(.127) 

 
-.067 
(.134) 
-.106 
(.142) 
.083* 
(.075) 
-.002 
(.003) 
-.134 
(.140) 

 
-.078 
(.140) 
-.070 
(.155) 
.151* 
(.078) 
-.002 
(.003) 
-.125 
(.152) 

 
-.008 
(.144) 
-.073 
(.159) 
.164* 
(.079) 
-.002 
(.003) 
-.142 
(.153) 

 
-.124 
(.150) 
-.065 
(.153) 
.002 

(.083) 
-.002 
(.003) 
-.041 
(.150) 

 
-.131 
(.167) 
-.002 
(.174) 
.033 

(.094) 
-.002 
(.004) 
-.037 
(.179) 

 
-.153 
(.172) 
-.048 
(.188) 
.042 

(.097) 
-.002 
(.004) 
-.035 
(.194) 

 
-.118 
(.174) 
-.048 
(.189) 
.047 
(.097) 
.002 
(.004) 
-.036 
(.195) 

Threshold29 
Cut point = 1 
 
Cut point = 2 
 
Cut point = 3 
 
Cut point = 4 

 
-2.122*** 

(.373) 
-1.258*** 

(.334) 
-.295 
(.329) 

.549† 
(.329) 

 
-1.866*** 

(.398) 
-.990** 
(.360) 
-.042 
(.356) 
.891* 
(.357) 

 
-1.828*** 

(.423) 
-.949* 
(.387) 
-.014 
(.384) 
.920* 
(.384) 

 
-.884* 
(.402) 
.194 

(.394) 
1.280** 
(.395) 
.432** 
(.138) 

 
-.784* 
(.403) 
-.511 
(.445) 
.577 

(.438) 
1.653*** 

(.440) 

 
-.842* 
(.403) 
-.355 
(.474) 
.741 

(.468) 
1.831*** 

(.470) 

 
-2.858** 

(.484) 
-2.355** 

(.458) 
-1.053* 
(.446) 
.174 

(.445) 

 
-2.721** 

(.640) 
-2.220** 

(.610) 
-.823 
(.598) 
.425 

(.597) 

 
-2.652*** 

(.678) 
-2.144** 

(.650) 
-.773 
(.638) 
.479 

(.638) 

 
-2.612*** 

(.716) 
-2.103** 

(.690) 
-.735 
(.679) 
.514 

(.678) 

N 1,339 1,246 1,230 1,103 1,027 1,016 799 661 614 608 
-2 Log L 2032.652 1942.143 2426.685 1663.869 1930.548 1962.765 1430.806 1420.633 1334.532 1328.799 

χ2 (df) 20.276 
(6)** 

12.535 
(6)* 

13.098 
(7)* 

16.907 
(6)* 

22.212 
(7)** 

24.479 
(8)** 

1.689 
(6)* 

7.315 
(7)* 

8.700 
(8)* 

7.642 
(9)* 

Pseudo R² .015 .010 .011 .015 .021 .024 .002 .011 .014 .012 

Note: 1. *** p<.001, ** p<.01, * p<.05, † p<.10; 2. Standard errors are the numbers in parentheses; 3. high 
school=mothers who finished high school or less(1) and mothers with higher education(0); college or 
more=mothers who attended college or completed higher education(1) and mothers with lower education(0); 
fam_struc=family structure (1=single parent-headed households); mother’s age=mother’s age at child’s birth; 4. 
[baseline model] refers to the model that includes socioeconomic controls consisted of health problems at 
child’s birth, mother’s age at child’s birth, a set of dummies of maternal education, and family structure. 

                                         
29 The threshold represents the response variable in the ordered regression. For example, the threshold 
estimate for [cut point=1] is the cutoff value between very poor and poor health status. [Cut point=1] is 
the estimated cut point on the latent variable used to differentiate very poor health from poor health when 
values of the predictor variables are evaluated at zero. Subjects that had a value of -1.812 or less on the 
underlying latent variable that gave rise to the health variable would be classified as poor health given 
they had no birth health problems at birth (the variable problems evaluated at zero) and live with both 
parents (the variable single parent evaluated at zero). The interpretation of the threshold will be based on 
this and the detailed description on the threshold for the following analysis results will be omitted.  
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This indicates that not only current income but past income histories could have 

lasting effects on child health, suggesting the need for investigating the dynamic 

aspects of income and child health in the longitudinal perspective. Therefore, this study 

will additionally explore how both current income and past income histories are 

associated with the growth in child health in the next section, extending the results of 

column (5), (6), and (8).  

Among socio-demographic controls, the family structure exerted influences on 

current health status during wave 1 through 2; that is, children living with single 

parents were more likely to report poorer health. However, the single parenthood 

became no longer significantly associated with child health from wave 3 (age 12). At 

wave 3, mother’s higher education was positively related to child health, indicating 

that children whose mothers finished college or higher education were more likely to 

report better health. 

Performing ordered probit analyses, Currie and Stabile (2003) also found the strong 

relationship of higher logged income with lower odds of children’s poor health, 

controlling for children’s chronic conditions such as asthma and hospitalization. 

Larson and Halfon (2010) and Emerson et al. (2005) also reported an income gradient 

in child health status in which lower income was associated with higher odds of poorer 

health status. Focusing on the adverse effect of poverty experience, Goodman (1999) 

showed the higher odds ratios in the relationship of poverty to fair/poor child health 

reported by mothers. Chen et al. (2006) revealed that the parents in the bottom 25th 

percentile of income had a .031 predicted probability of reporting children’s fair/poor 

health.  

Considering that many literature used parent-reported measures of child health, 

there are concerns about the extent to which the relationship between income and self-

reported measures of health status might be different depending on the respondents. If 

individuals with different income levels perceive the health questions in different ways, 
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then it becomes likely that estimates of the income gradient will be biased and this has 

been supported by some studies with self-reports of adult health (Jones and Wildman, 

2008; Johnston et al., 2009).  

Little is known about the sensitivity of the empirical income gradient in child 

health outcomes that identifies the differences between the provider of health reports. 

Therefore, to see if the income-child health relationship appears different depending on 

the respondents, I conducted the same probit model using the information on parent-

reported child health in which parents were asked to provide their thought on the same 

question, “how would you rate your child’s general health?” during waves 1 through 3. 

The results are presented in Table 2a in Appendix II. Comparing with Table 7 for 

children’s self-assessed health, the income gradient appeared to be larger for children 

ages 10-11 years old (columns 1, 2 of both Table 7 and 2a). This is consistent with 

Case et al. (2008)’s finding that using children’s self-reporting on their own health had 

an effect on the income gradients, in which the income gradient was smaller for 

children’s self-assessed health than for parent-reported child health30. The results seem 

to suggest that income plays a larger role in improving children’s health status or 

buffering it from the adverse effects of economic pressure. The result also tells us that 

the extent to which income affects child health might appear to be different depending 

on whom we ask; but, there is an increasing income gradient in the health status 

reported by both parents and children.     

 

 

 

                                         
30 Case, Lee, and Paxson (2008)’s main purpose was to examine differences between American and 
English children’s health, in which both national data asked parents to respond to the same self-rated 
health question on the five-scale ordinal rating. But, they suggested that the comparisons between the 
national data of both countries (Health Surveys for England and National Health Interview Study for the 
U.S.) were difficult for children aged 13 to 15 because HSE allowed children who reached 13 to report 
their own health while NHIS did not give an option of their reporting.  
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3. The impact of household income on child health trajectory 

 

Based on the ordered probit analyses results that the effect of income on child 

health persists and past income also exerts influences on current child health, this study 

employed latent growth curve models to investigate individual trajectories of health as 

continuous processes, and examine differences in the trajectories over time between 

individuals according to income measured at one point in time and the income 

trajectory. First, parameters of individual change will be estimated using measures 

assessed at multiple time points for a given individual, and then the conditional model 

with the addition of income and other covariates to the child health growth model will 

be tested.   

 

3-1) Selection of the latent growth model of child health trajectory 

 

For child health trajectory, the first step in the analysis of developmental 

trajectories involves estimating individual growth curves for child health. The growth 

curve provides information about average trajectories and sample variation in relation 

to these averages, and they act as a baseline for subsequent predictive models. 

Considering children’s self-assessed health status over seven years, although most 

studies have employed linear individual growth model when the number of 

observations per individual are few (e.g., three or four occasions), the individual 

trajectories with more than four observations need to be considered for its nonlinearity. 

For child health trajectory, various growth models, as discussed in the method section, 

were tested to find the model that shows a reasonably good fit with the data. I used fit 

indexes to assess the overall latent growth model fit, including RMSEA, and CFI. The 

rationale of using RMSEA and CFI rests on its sensitivity to model misspecification 

and insensitive to distribution and sample size (Hu and Bentler, 1995, 1999). To assess 
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the model fit, I used recommended cut off criteria that was mentioned earlier in the 

method section. 

First, for the child trajectory during wave 1 through 7, all growth models were 

statistically significant with good model fits (Table 8). The overall fit indexes strongly 

suggested that the latent basis growth model fits the data very well (RMSEA=.033; 

CFI=.985, and NFI=.977).    

 

[Table 8] Model fit for children’s self-assessed health trajectory (wave 1 – 7) 
 χ2(df) p RMSEA NFI IFI CFI 

Linear growth model 111.470(23) .000 .046 .953 .962 .962 
Latent basis growth model 53.566(18) .000 .033 .977 .985 .985 
Quadratic growth model 105.325(19) .000 .050 .955 .963 .963 

 

Therefore, this study adopted the linear growth modeling for health trajectory 

during wave 1 through 7, and will also test the conditional models using this model of 

child health growth. During recent decades, developmental researchers have struggled 

with the complexities of analyzing longitudinal data and accurately identifying how 

individuals change across multiple occasions of measurement, several studies 

considered nonlinear shapes (Ram and Grimm, 2007). For example, Lee (2010) 

estimated both linear and nonlinear (latent basis, also called ‘linear spline’) models to 

find the one that fits the data, and adopted a latent basis model for internalizing 

problems of adolescents based on the fit indexes.  

Table 9 presents the estimates of child health trajectory from wave 1 to 7. The 

initial level of child health was 4.395 at wave 1, and the variation in initial level 

was .268 and significant. This indicates substantial differences in mean health status 

for children at age 10. The average rate of change during wave 1 through 7 was 

significantly negative (-.278), indicating a decrease in health status during the ages of 

10 through 16. These results are consistent with the previous findings on the 
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decreasing trajectory of children’s physical health31. For instance, that childhood BMI 

typically rose, showing an increasing trajectory during childhood and adolescence 

(CDC, 2004; Cecil-Karb and Grogan-Kaylor, 2009; Danner, 2008; Von Hippel et al., 

2007; Van Hook and Balistreri, 2007). In specific, there has been found an increase in 

overweight or obesity among children (Balistreri and Van Hook, 2011; Li et al., 2007; 

Ogden et al., 2010; Van Mustillo, 2002) and an increase in physical health complaints 

(Wickrama, Lorenz, and Conger, 1997), along with the increasing number of obese 

Korean children, especially among poor children (Lim et al., 2010; Kang, 2010).  

The results also showed that the variation among children in rates of change for 

health status was significant (.297), indicating that health status likely increased for 

some children, decreased for others, and remained relatively constant for some from 

                                         
31 Longitudinal studies on children’s mental health have provided much more abundant findings. For 
example, of several child health outcomes, there has been increasing evidence to suggest that depressive 
symptoms follow a normative pattern of increase through early and middle adolescence, peaking during 
late adolescence, and declining in early adulthood. This overall concept is supported by longitudinal 
research showing a linear increase in depression through childhood and middle adolescence (Garber, 
Keiley, and Martin, 2002; Ge, Conger, and Elder, 2001; Jwa and Byeon, 2010 (children in 4th to 8th 
grades); Strohschein, 2005a (children aged 4 to 14); Strohschein, 2005b (children aged 4 to 7); Wickrama, 
Conger, Lorenz, and Jung, 2008 (age 14 to 17); Yoon and Lee, 2010; McLeod and Shanahan, 1996 
(children aged 4 to 9); Yoon and Lee, 2010 (children in 4th -7th grades), as well as studies of using young 
adult samples showing a linear decrease or stability in depressive symptoms (Dekker et al., 2007; 
Galambos, Barker, and Krahn, 2006; Wickrama, Conger, Lorenz, and Jung, 2008). 
   However, some studies have produced results inconsistent with these findings. For instance, Kim and 
Cicchetti (2006) found a significant decrease in depression among children aged 6 to 11. Other studies 
that identified several trajectories of childhood depression also presented mixed results. For instance, 
Kim (2010) presented that most of the children in a sample aged 10 to 15 were categorized into a stably 
low or increasing group, whereas Dekker et al. (2007) found that most of their sample aged 4 to 18 
belonged to the consistently low or decreasing group.  

Other longitudinal studies have measured other types of children’s mental health and behavioral 
problems as health outcomes to investigate individual health trajectories. Focusing on anxiety, Morin et al. 
(2010) found that more than 70% of children in the 7th-8th grades experienced anxiety at a steadily low 
level and that most of the remainer had decreased anxiety. Schmitz (2003) also found a decrease in 
hyperactivity among children aged 5 to 11. For anti-social behavior, there has been mixed support for 
child health development, with some reporting a decrease in antisocial behavior (McLeod and Shanahan, 
1996; Strohschein, 2005a; Strohschein, 2005b), and others presenting an increase in antisocial behavior 
among children aged 7 to 13 (Schmitz, 2003).  

One might argue that these inconsistent findings on children’s mental health are due to using different 
age ranges in different studies, suggesting further investigation into long-term health status during 
particular developmental stages to better understand health trajectories. To address this issue, this study 
will focus on the children aged from 10 to 16, and will attempt to explore whether the health trajectory 
has significant associations with socioeconomic factors. 
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wave 1 (age 10) through wave 7 (age 16). This might also suggest that some children 

experience a relatively steeper decline in their health status, compared to others.  

 

 
[Table 9] Latent basis growth model of children’s self-assessed health (wave 1 – 7) 

 Estimate S.E. C.R. 

Means       Intercept 
Slope 

4.395 
-.278 

.018 

.023 
248.242*** 
-12.209*** 

Correlation between intercept and slope -.010 .021 -.111(n.s.) 
Variances    Intercept 

Slope 
.268 
.297 

.017 

.034 
16.029*** 
8.651*** 

Factor 
loadings 

Time 1→ Health slope 
Time 2→ Health slope 
Time 3→ Health slope 
Time 4→ Health slope 
Time 5→ Health slope 
Time 6→ Health slope 
Time 7→ Health slope 

.000 

.078 

.175 

.594 

.838 

.929 
1.000 

 
.053 
.048 
.044 
.049 
.053 

 
1.483*** 
3.657*** 

13.526*** 
16.991*** 
17.495*** 

Note: *** p<.001; n.s.=not significant. 

 

 

Table 9 presented the negative and significant correlation although it was not 

significant. This negative correlation for health may partly reflect regression to the 

mean. That is, children who had lower levels of health status at the initial point 

experienced more of a faster increase in their health status during the following years. 

Since there was significant variation in the intercept and growth rate of children’s self-

assessed health, this study used both growth models to examine their relationship with 

income. Since the latent basis model estimated slope parameters from the data, with 

the first wave fixed to 0 and the last wave fixed to 1, the slope parameters for the 

second through sixth waves were freely estimated from the data and the estimates for 

each slope are presented in Table 9. 
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[Figure 8] Individual child health trajectories by income-to needs ratio groups 

 

(Figure 8-1) Self-assessed health trajectories of children from the ‘income-to-needs ratio <1’ group 

 
(Figure 8-2) Self-assessed health trajectories of the ‘1≤ income-to needs ratio <3’ group 

(Figure 8-3) Self-assessed health trajectories of the ‘income-to-needs ratio ≥3’ group 
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3-2) The impact of initial income on child health trajectory 

 

   Figure 8 shows that individual health trajectories by the income-to needs 

ratio which was grouped based on the income level measured at wave 1. Though 

the differences are very small, the mean of individual children’s self-assessed 

trajectories with higher initial income appeared to be slightly higher (figure 8-3) 

than those with lower initial income (figure 8-1). Although it is hard to see the 

differences between the means of individual child health trajectories with higher 

and lower initial income, the distribution seems to be smaller among higher 

income groups than those from lower income; in other words, children from 

high income families use a smaller range of the health scale than those from 

lower income families.  

Assuming that the initial income affects the growth in child health status and 

given the significant variability in the growth parameters for children’s self-

assessed health, this study evaluated the effect of initial income on child health 

trajectory as well as the effect of previous years’ income. Table 10 presents the 

results on the impact of current logged income and past logged income on the 

child health trajectory, controlling for socio-demographic characteristics. 

 In Table 10, the logged income measured at wave 1 had a significant effect 

on both intercept and slope of child health. In specific, the result suggests that 

children with higher initial income were more likely to be in better health and to 

experience a steeper increase in health status. The second hypothesis of this 

study is that initial household income exerts independent effect on child health 

trajectory. I find support for this hypothesis in the model. In specific, higher 

levels of initial household income are associated with higher initial levels of 
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child health status, with each 1 percent increase in initial income increasing the 

expected initial value for child health by approximately .53 percent. The effect 

of initial income on the changes in child health was also statistically significant 

(.222), such that a higher level of income at initial interview is associated with 

increases in child health while a lower level of initial income produces the 

opposite effect. These results show that initial levels of income not only have 

statistically significant contemporaneous effects on child health, but they also 

affect subsequent trajectories of child health, albeit in different ways. In other 

words, this result suggests that a child who at initial interview lives in a low-

income household will not only start off with better health status but will exhibit 

a faster increase in health status over time relative to children with higher 

household income at initial interview.  

  

[Table 10] The impact of initial income on child health trajectory (1st-7th wave) 
Standardized estimates (S.E.) 

 Child health trajectory  
Intercept Slope 

Logged income 
 ln(inc) at wave 1 
Socio-demographics 
health at birth (1=problem) 
high school or less 
college or more 
mother’s age at child’s birth  
family structure (1=single) 

 
.526(.019)***  

 
-.014(.061) 
-.019(.067) 
.015(.034) 
-.068(.001) 

-.128(.054)*** 

 
.222(.025)* 

 
-.053(.081) 
.006(.088) 
-.018(.044) 
-.075(.002) 
-.093(.071)* 

Health_I↔Health_S -.110(.022)*** 
Model fit: 
 χ2(df) 

  RMSEA  
NFI/IFI/CFI 

 
585.649(54)*** 

.067 
.895/.905/.904 

Note: 1. *** p<.001, ** p<.01, * p<.05; 2. Standard errors are the numbers in parentheses; 3. 
Health at birth (1=problem)=children’s health problems at birth; high school=mothers who 
finished high school or less(1) and mothers with higher education(0); college or more=mothers 
who attended college or completed higher education(1) and mothers with lower education(0); 
family structure (1=single parent-headed households); Health_I↔Health_S=correlation between 
the intercept and slope of child health. 
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Consistent with the results from ordered probit analyses, the family structure 

effects persisted when income and other socio-demographic characteristics were 

simultaneously taken into account. The family structure appeared to be 

associated with both intercept and slope of child health. The health status for 

children whose families were headed by single parents was 0.128 times poorer 

at the initial interview than the expected health for those whose families were 

headed by both parents. The effect of the single parenthood on the changes in 

child health was also statistically significant (.093). These results suggest that 

children living with both parents showed a tendency to be in better health at the 

initial time point and to experience a steeper increase in their health status 

compared with those living with single parents. 

 

 

4. The impact of household income trajectory on child health trajectory 

 

So far, the results presented that income measured at one point in time exerts 

influences on the growth in child health. Previous studies argued that the 

examination of effect of income measured at one point in time on child health 

needs to be extended to see the longitudinal relationship considering the 

continuous nature of changes in income (Dearing et al., 2001; Strohschein, 

2005a). But, such studies created dummies for the initial level of and 

proportional changes in income to see its relationship with child health trajectory.  

This study will extend the limitation of previous studies by employing the 

growth curve models of both income and child health in the conditional model 

to examine how levels and changes of child health correspond with levels and 
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changes of income. First, this study examined the linear latent growth curve for 

household income across the three waves of data. The result of the linear growth 

curve model showed a quite good fit of the data (χ2= .735 with 1 df) for income 

trajectory during wave 1, 2, and 3 (Table 11).  

 

[Table 11] Model fit for logged household income trajectory (wave 1-3) 
χ2 df P RMSEA NFI IFI CFI 

.735 1 .391 .000 1.000 1.000 1.000 

 

Table 12 presents that the mean was 2.418 for initial level of income 

trajectory, and the significant variance (.185) for the initial level indicated 

substantial differences among households in their initial level of income. The 

average rate of change was significant (.024), showing a significant 

developmental increase. The significant variation in rates of change for income 

indicated that income likely increased for some families, decreased for other 

families, and remained relatively constant for some.  

 

[Table 12] Estimates of logged household income trajectories (wave 1-3) 

 Estimate S.E. C.R. 
Means       Intercept 

Slope 
2.418 
.024 

.013 

.004 
185.604*** 

6.267*** 
Correlation between intercept and slope -.039 .005 -7.215*** 
Variances    Intercept 

Slope 
.185 
.012 

.018 

.002 
10.106*** 

7.050*** 
Note: *** p<.001 

 

The correlation between initial level and slope for income appeared to be 

significantly negative (-.039), indicating that parents who reported higher 

income at wave 1 tended to experience a faster decline in the income level over 
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wave 1 through 3, compared with those who reported lower initial levels of 

income. This could also be interpreted that households with relatively lower 

income measured at wave 1 were more likely to experience a slower decline in 

income. 

Next, this study examined the conditional model to see if the income 

trajectory is related to the child health trajectories with two different periods. In 

Table 13, the results show the effect of the income trajectory during wave 1 to 3 

on the child health trajectory during wave 1 through 7, controlling for socio-

demographic controls. The result presents that, in relation to the intercept of 

child health, the intercept of logged income was significantly associated with 

only the initial level of health (.063). This indicates that children with higher 

income at wave 1 were more likely to be in better health status at wave 1. 

However, it cannot be concluded that why income and health are associated 

unless further investigation for the mediating mechanisms between income and 

child health is performed in the longitudinal perspective. Therefore, the final 

conditional model that includes parenting practices’ mediating roles as a process 

will be tested in the next section to better understand how income affects child 

health through mediating factors.  

Consistent with the results from the ordered probit modeling (Table 7), the 

family structure was significantly associated with the initial level of child health 

(.129), indicating that children living with single parents were more likely to be 

in poor health status. However, the effect of the family structure on the slope of 

child health became insignificant.  

The correlation between initial level and slope for income appeared to be 

significantly negative (-014). This suggests that parents who reported higher 
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income at wave 1 tended to experience a steeper decrease in income over the 

wave 1 through 7, compared with those who reported lower initial levels of 

income. The correlation between initial level and slope for child health was also 

found to be significant (-.116), indicating that children who were in better health 

at wave 1 were more likely to exhibit a flatter growth rate in their health status 

over the seven years, compared with those who reported poorer health at wave 1.  

 

[Table 13] The impact of logged income trajectory on child health trajectory 
Standardized estimates (S.E.) 

 Child health trajectory  

Intercept Slope 

Income trajectory(w1,2,3) 
Intercept  
Slope  

Socio-demographics 
health at birth (1=problem) 

 high school or less 
college or more 
mother’s age at child’s birth 

 family structure (1=single) 

 
.063(.056)* 

 
 

-.019(.056) 
-.022(.061) 
.018(.030) 
-.005(.001) 

-.129(.049)*** 

 
.028(.073) 
-.035(.228) 

 
-.042(.066) 
.019(.072) 
-.025(.035) 
-.041(.001) 
.096(.058) 

Income_I↔ Income_S 
Health_I↔ Health_S 

-.014(.002)*** 
-.116(.024)*** 

Model fit: 
 χ2(df) 
 RMSEA  

NFI/IFI/CFI 

 
585.964(71)*** 

.064 
.873/ .887/ .885 

Note: 1. *** p<.001, ** p<.01, * p<.05; 2. Standard errors are in parentheses; 3. Problem at 
health=health problems at child’s birth including low birth weight, and other conditions that 
required hospitalization); high school=mothers who finished high school or less(1) and mothers 
with higher education(0); college or more=mothers who attended college or completed higher 
education(1) and mothers with lower education(0); family structure (1=single parent-headed 
household). 

 

In the previous section, the results in Table 7 presented that logged income 

from previous years was significantly associated with current child health at 

both wave 3 and 5 (columns 5, 6, 8), indicating that not only current income but 
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past income histories had lasting effects on child health, suggesting the need for 

investigating the dynamic aspects of income and child health in the longitudinal 

perspective. Indeed, at wave 3, the effect of previous years’ income on current 

child health appeared to be larger than the effect of current income. Therefore, 

this study additionally examined whether and the extent to which past income 

histories are associated with the growth in child health, extending these results, 

and including an income growth model from wave 1 to 3 and a health trajectory 

from wave 3 to 7 in the model. At wave 3 when the SPSC survey was conducted 

in the last semester of elementary school, children were about to enter the 

transition to middle school at which they experience more intense physical 

growth spurts (Tanner, Whitehouse, and Takaishi, 1966), and a series of 

transformations associated with puberty (Marshall and Tanner, 1970)32.  

The results are presented in Table 4a in Appendix IV, and show that both 

intercept and slope of income appeared to be significantly associated with the 

intercept of child health. This suggests that children from the families whose 

income were relatively higher at wave 1 or increased from wave 1 to 3 were 

more likely to report better health status at wave 3. In other words, earlier 

income histories during the age of 10 through 12 had positive effects on the 

health status at the age of 12. The slope of income also appeared to be 

negatively related to the slope of health, indicating that children from the 

families whose income increased from wave 1 to 3 showed a tendency to 

                                         
32 Tanner, Whitehouse, and Takaishi (1965) presented the growth curves for height and weight in 
British boys and girls that showed how the growth spurt becomes intense around the ages of 11 
and 12 in boys and girls. According to their study, boys and girls are very similar in height and 
weight until adolescence; but the growth spurt appears a bit later among boys than girls. Marshall 
and Tanner (1970) suggested a typical age of various changes accompanying puberty for males 
and females although the specific times varied within individuals as well as between individuals. 
The various signs of approaching sexual maturity typically began somewhat earlier for girls.   
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experience a steeper decrease in health status over the waves 3 through 7 (ages 

12 to 16). This is an unexpected result that shows a negative longitudinal 

relationship between income and health, in which the contemporaneous 

association between income and health (between intercepts) appeared to be 

positive while the longitudinal association between slopes of income and health 

appeared to be negative. It is assumed that as the increase in income may be 

related to the higher possibilities of parents being absent or performing poor 

parenting because, for example, they may need to work more for higher returns 

(income) and this may make them occupied with work and less able to nurture 

their children in a positive manner (Gottfried, Gottfried, and Bathurst, 2002). In 

turn, this may have contributed to poorer child health status.  

 

5. The mediating effect of parenting practices 

 

   In this section, the final conditional model was tested to explore mediating 

mechanisms of income for child health based on previous findings and 

theoretical models. Table 14 presents the result of the final conditional model 

that includes all the four parenting variables, controlling for socio-economic 

variables.  

Table 14 presents that income exerted only an indirect effect on child health 

through parenting practices, in which the significant association between 

intercepts of income and child health disappeared. The intercept of income 

appeared to be related to the intercept of parents’ monitoring, out-of-home 

activity, and warm parenting (.173, .297, .136). This indicates that parents who 

reported relatively higher income at wave 1 were more likely to monitor, to have 
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out-of-home activities with their children, and nurture them in a positive manner. 

 

[Table 14] The effect of income on children’s health through parenting practices  

The effect of income trajectory (wave 1-3) on child health trajectory (wave 1-7)  
through parenting trajectory (wave 1-3) 

Controlling for  
socio-demographics 

Intercept of child health Slope of child health 
β S.E. C.R. β S.E. C.R. 

Income trajectory  
 intercept of ln(inc) 
 slope of ln(inc) 
Parenting practices 
 monitor_Intercept 
 activity_Intercept 
 warm_Intercept 
 ln(punitive)_Intercept 
 monitor_Slope 
 activity_Slope 
 warm_Slope 
 ln(punitive)_Slope 

 
.030 

 
 

.100 

.079 
-.053 
-.340 

.071 

.020 

.021 

.024 

.334 

 
.812 

 
 

2.049* 
1.733† 
-1.231 

-2.658*** 

 
.010 
-.073 

 
-.145 
-.009 
.042 
.150 
.131 
.056 
-.120 
-.262 

 
.116 
.372 

 
.029 
.031 
.038 
.557 
.133 
.133 
.223 
.934 

 
.171 

-1.117 
 

-2.153 
-.135 
-.669 

2.233* 
1.284 
.703 

-1.060 
-1.718† 

 
 
 
Income_I→ monitor_I 
Income_I→ activity_I 
Income_I→ warm_I 
Income_I→ln(punitive)_I 
Income_I → monitor_S 
Income_I → activity_S 
Income_I → warm_S 
Income_I→ln(punitive)_S 
Income_S→monitor_S 
Income_S →activity_S 
Income_S→warm_S 
Income_S→ln(punitive)_S 

Paths from logged income to parenting practices 

β S.E. C.R. 

.173 
 .297 
.136 
-.015 
.049 
.108 
-.043 
-.072 
.040 
 .298 
.047 
-.057 

.180 

.127 

.117 

.009 

.115 

.078 

.071 

.006 

.358 

.278 

.234 

.019 

4.556*** 
9.866*** 
3.927*** 

-.399 
.662 

1.701† 
-.628 
-.947 
.488 

3.678*** 
.579 
-.672 

Model fit:    
χ2(df) 

        RMSEA 
        NFI / IFI / CFI 

 
869.474(231)*** 

.039 
.913/ .935/ .934 

Note: 1. *** p<.001, ** p<.01, * p<.05, † p<.10; 2. Standard errors are in parentheses; 3. 
Income_I=Intercept of logged income; Income_S=Slope of logged income; monitor_I & 
S=Intercept and slope of parents’ monitoring; activity_I & S= Intercept and slope of parents’ out-
of-home activities with children; warm_I & S=Intercept and slope of parents’ warm parenting; 
ln(punitive)_I & S=Intercept and slope of logged parents’ punitive parenting.   
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Although parents’ punitive parenting did not appear to mediate the effect of 

income on child health, it was significantly associated with both the intercept 

and slope of child health. In specific, children whose parents exhibited frequent 

abuse were more likely than those whose parents abused less frequently to 

report poorer health (-.340) at wave 1. Unexpectedly, these children who were 

more frequently abused by their parents appeared to experience a steeper 

increase in their health status over the seven years (.150). To better understand 

the associations between parenting practices and child health, the parenting was 

considered to change over time, and the result showed the expected 

directionality of the associations between punitive parenting and child health. 

When the experience of being abused was estimated at one point in time, its 

effect on child health was unexpectedly positive; but, as it was considered to 

change over wave 1 through 3 with the growth modeling, the slope of punitive 

parenting appeared to be negatively associated with a greater decline of health 

status over wave 1 through 7 (.262). This suggests that children who were 

abused more frequently as they grew older experienced a steeper decline in their 

health status during the age of 10 through 16.  

Among these parenting variables that were significantly related to income, 

only the intercepts of parents’ monitoring and out-of-home activity with children 

mediated the effect of income on the intercept of child health (.100, .079). These 

results indicate that parents with higher initial income were more likely to 

monitor children and to have more frequent out-of-home activity with children, 

and this ultimately contributes to children’s better health status. Indeed, the 

slope of income was also related to the slope of parents’ activity. That is, parents 

who experienced a relatively steeper increase in their income were more likely 
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to have out-of-home activities with their children over the seven years.  

In sum, the inclusion of parenting practices as mediators affected the 

influences of income, when compared to Table 13. The intercept of income no 

longer exerted influences on the intercept of child health trajectory from wave 1 

to 7 33. In other words, with mediating effects of parenting taken account into 

the model, income appeared to have only indirect effects on child health. 

Parents’ monitoring and activities with child appeared to play an important role 

in mediating the impact of income on child health.  

To clearly show the significant paths among income, parenting, and child 

health, I depicted the paths in Figure 9. Since only intercepts were associated, it 

could be considered as the contemporaneous effect of income on child health 

through parenting. This suggests that current income exerts indirect effects on 

current health status through parents’ monitoring and activities with their 

children.  

 

 

[Figure 9] Significant paths from income to child health through parenting 

 

                                         
33 The association between intercept and slope of income and intercept and slope of child health 
trajectory from wave 3 to 7 also disappeared after adding parenting variables to the model. 
Especially, parents’ out-of-home activities with child exerted a lasting mediating effect on child 
health over time. In other words, parents whose income was higher at wave 1 were more likely to 
have activities with their children at wave 1, and this contributed to better child health at wave 3. 
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Since the four parenting variables are highly correlated (Table 1b in 

Appendix I), I tested four separate growth curve models with each parenting 

practice to see if each parenting takes a mediating role when considered as a 

single mediator in the model, controlling for socio-demographics. It was found 

that income did not have direct influences on child health while each parenting 

significantly mediated the effect of income on child health in all Tables 5a 

through 5d in Appendix V 34. In Table 5a, parents’ monitoring mediated the 

effect of income on both intercept and slope of child health, indicating that 

parents with higher initial income were more likely to monitor their children, 

and this contributed to the better child health status at wave 1 and the 

improvement of the health for the following waves. Table 5b also showed the 

result that parents with higher initial income were more likely to have activities 

with their children, and this led to better child health status. Parents with higher 

initial income were more likely nurtured their children in a positive manner, 

(Table 5c) and were less likely to abuse children (Table 5d), which were 

associated with better child health. 

Table 14-1 presents the estimates for the socio-demographic factors in 

relations with child health and parenting practices. Among the socio-

demographic factors in a relation with child health trajectory, only the family 

structure was found to be associated with the intercept of child health (-.086). 

Children living in single-parent headed households were more likely to be in 

poorer health status compared with those living with both parents.  

In a relation to parenting practices, only health problems at birth were 

significantly related to the slope of parenting while mother’s education and age 

                                         
34 It is also noted that both direct and indirect effects of previous year’s income on child health 
were significantly found in all Tables 3a through 3d in Appendix III. 
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at child’s birth and family structure appeared to be associated with the only 

intercept of parenting (Table 14-1). Children’s health problems at birth appeared 

to be significantly related to the slope of parents’ warm parenting (-.101). That is, 

parents whose children were born with health problems were less likely to 

nurture their children in a positive manner during the child age of 10 through 16. 

It is assumed that parents have to go through separation from their children who 

are born with health problems that require hospital care. Such medical care and 

special needs for their children make parents feel overwhelmed, isolated, and 

unimportant to their child care (Goldberg and DiVitto, 2002). This may 

contribute to less clarity and consistency of the responsiveness between parents 

and children as the parent-child relationship is fostered by initial contacts in 

terms of bonding during a period immediately after birth (Goldberg and DiVitto, 

2002).  

Comparing the effects of two maternal education dummy variables on 

parenting practices, parents who completed high school or less education were 

less likely to monitor their children and to have out-of-home activities with their 

children (-.101, -.148) while those who completed college or more education 

showed an opposite tendency, in which they were more likely to monitor, to be 

involved with child activities, and to nurture their children in a warm and 

positive way (.102, .297, .093). These results are consistent with previous 

findings that maternal education is positively related to levels of monitoring 

(Crouter et al., 1999). Studies that examined the relationship between SES (e.g., 

occupation, education) and parenting also suggested that the SES-related 

differences make differences in parents’ styles of verbal interactions (Belsky et 

al., 2006). There was the tendency of lower-SES parents to be more controlling 
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and more punitive than higher-SES parents and to take less of a role in arranging 

activities outside the home for their children (Hoff, Laursen, and Tardif, 2002).  

Mothers whose ages were relatively higher were less likely to monitor and to 

have activities with children (-.088, -.063), but were more likely to treat children 

with consideration and respect (.059). Parents’ monitoring, involvement with 

child activities, and abuse were also associated with the family structure; that is, 

single parents were less likely to monitor appropriately and have children taken 

to out-of-home activities, and more likely to abuse their children compared to 

parents living with spouses (-.131, -.081, .064). This result is supported by 

previous findings that single parents provide poorer quality of care with which 

they and their children are less satisfied than two-parent families (Garrett et al., 

1994; Swallen et al., 2005; Baydar and Brooks-Gunn, 1991). 

 

[Table 14-1] Estimates for socio-demographic variables 
Paths from control variables to child health 

 β S.E. C.R. 

Problem at birth → health_I 
Problem at birth → health_S 
High school or less → health_I 
High school or less → health_S 
College or more → health_I 
College or more → health_S 
Mother’s age at birth → health_I 
Mother’s age at birth → health_S 
Family structure → health_I 
Family structure → health_S 

-.014 
-.062 
-.004 
-.024 
-.015 
-.004 
.017 
-.067 
-.086 
.031 

.063 

.098 

.070 

.107 

.036 

.054 

.001 

.002 

.056 

.089 

-.465 
-1.352 
-.120 
-.514 
-.440 
-.090 
.509 

-1.354 
-2.705** 

.646 

Paths from control variables to parenting practices 

 β S.E. C.R. 

Problem at birth→monitor_I 
Problem at birth→monitor_S 
Problem at birth→activity_I 
Problem at birth→activity_S 
Problem at birth→warm_I 

-.010 
.022 
.023 
.097 
-.039 

.172 

.105 

.118 

.070 

.112 

-.293 
.345 
.864 
1.800 
-1.245 
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Problem at birth→warm_S 
Problem at birth→ln(punitive)_I 
Problem at birth→ ln(punitive)_S 
High school or less →monitor_I 
High school or less →monitor_S 
High school or less →activity_I 
High school or less →activity_S 
High school or less →warm_I 
High school or less →warm_S 
High school or less →ln(punitive)_I 
High school or less →ln(punitive)_S 
College or more →monitor_I 
College or more →monitor_S 
College or more →activity_I 
College or more →activity_S 
College or more →warm_I 
College or more →warm_S 
College or more →ln(punitive)_I 
College or more →ln(punitive)_S 
Mother’s age at birth→monitor_I 
Mother’s age at birth →monitor_S 
Mother’s age at birth →activity_I 
Mother’s age at birth →activity_S 
Mother’s age at birth →warm_I 
Mother’s age at birth →warm_S 
Mother’s age at birth→ln(punitive)_I 
Mother’s age at birth→ln(punitive)_S 
Family structure →monitor_I 
Family structure →monitor_S 
Family structure →activity_I 
Family structure →activity_S 
Family structure →warm_I 
Family structure →warm_S 
Family structure →ln(punitive)_I 
Family structure →ln(punitive)_S 

-.101 
.024 
.000 
-.101 
.101 
-.148 
.089 
-.051 
.032 
-.005 
-.055 
.102 
.027 
.297 
-.010 
.093 
-.120 
-.012 
.081 
-.088 
.143 
-.063 
-.023 
.059 
.025 
.014 
.021 
-.131 
.133 
-.081 
.059 
.015 
-.059 
.064 
-.027 

.065 

.009 

.006 

.187 

.115 

.129 

.071 

.122 

.076 

.010 

.006 

.092 

.056 

.063 

.037 

.060 

.035 

.005 

.003 

.004 

.002 

.003 

.002 

.003 

.001 

.001 

.001 

.150 

.092 

.104 

.061 

.098 

.057 

.008 

.005 

-1.696† 
.675 
.003 

-2.850** 
1.530 

-5.380*** 
1.601 
-1.574 
.522 
-.148 
-.799 

2.907** 
.409 

10.775*** 
-.172 

2.883** 
-1.966 
-.323 
1.189 

-2.363* 
2.110 

-2.173* 
-.401 

1.725† 
.397 
.368 
.300 

-3.803*** 
2.055 

-3.023** 
1.091 
.468 
-.979 

1.806† 
-.402 

Note: 1. *** p<.001, ** p<.01, * p<.05, † p<.10; 2. Standard errors are in parentheses; 3. 
Problem at birth = health problems at child’s birth including low birth weight, and other 
conditions that required hospitalization; high school or less = mothers who finished high school 
or less; college or more = mothers who finished college or more; mother’s age at birth = mother’s 
age at child’s birth; family structure(1) = single-parent headed households; monitor_I and S = 
Intercept and slope of parents’ monitoring; activity_I and S = Intercept and slope of parents’ out-
of-home activities with children; warm_I and S = Intercept and slope of parents’ warm parenting; 
ln(punitive)_I and S = Intercept and slope of logged parents’ punitive parenting.   
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Since these results included the total sample, they did not show child gender 

differences in significant relationships between income, parenting factors and 

child health. Most empirical studies treated child gender as a control or 

predisposing variable when they found significant effect of gender in the 

income-health relationship (Balistreri and Van Hook, 2011; Ge, Conger, and 

Elder, 2001). Assuming that there still remains a gap in understanding on the 

role of gender in contributing effects of income on child health, this study 

divided children based on gender to see the extent to which household income, 

demographic factors and mediating factors have different relationships with 

child health. The results are presented in Tables 6a and 6b in Appendix VI. The 

group comparisons showed whether the subgroups within the data share the 

same parameter values in the income-child health relationship with mediating 

factors. 

The procedure for the imposition of equality constraints conducted in 

previous multiple group analyses was repeated in this section with the addition 

of parenting practices to the final conditional model. As shown in Table 6a in 

Appendix VI, gender group differences were tested by imposing equality 

constraints upon all regression paths for the effect of household income and 

parenting on child health, in which all the structural paths are constrained to be 

equal across the gender groups. As presented, these equality constraints did not 

degrade the unconstrained model fit (△χ2=1143.388, △df=29, p=.000), 

indicating that the effect of income on child health through parenting was 

comparable between the gender groups. 

The results in Table 6b in Appendix VI present that there were significant χ2 

differences in four paths in the model. These include paths from the intercept of 
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income to intercept and slope of parents’ monitoring and paths from intercept 

and slope of parents’ activities with child to the slope of child health. But, the 

intercept of income was significantly related to the intercept of monitoring only 

for male children and to the slope of monitoring for female children. This 

indicates that parents with higher initial income were more likely to monitor 

male children while those with higher initial income tended to monitor female 

children relatively more over the seven years. The path from the intercept of 

activity to the slope of health was not significant for both groups; but the slope 

of parents’ activities with child was found to be significantly related to the slope 

of female children’s health. This suggests that female children who had an 

increased frequency of activities with their parents during the age of 10 through 

12 were more likely to experience a steeper increase in their health status during 

the age of 10 through 16.  

Though the group differences were not significant, the intercept of income 

appeared to be significantly associated with the intercepts of parents’ activity 

and warm parenting for both groups. This indicates that parents with higher 

initial income were more likely to have activities with children outside the home 

and nurture them in a positive manner. The slope of income was also found to be 

related to the slope of parents’ activity for both groups, indicating that parents 

whose income increased over the three years were more likely to have activities 

with their children over the same period. The intercept of punitive parenting 

significantly exerted adverse effects on the intercept of health for both female 

and male children, which means children who was abused by their parents were 

less likely to be in good health.   

In sum, both direct effect of income and indirect effect of income through 
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parenting on child health were found only among female children. For female 

children, the intercept of income exerted a direct effect on the slope of health, 

indicating that children whose family’s income was relatively higher at the age 

of 10 showed a tendency to have a steeper growth rate in health status during the 

age of 10 through 12. This could be also suggested that children with lower 

initial income were more likely to be in worsening health over the years. The 

increase of income during the age of 10 – 12 was related to an increase in the 

frequency of parents’ activities with children, and this ultimately contributed to 

the faster increase in female children’s health status. This suggests that parents 

whose income increased over three years were more likely to have activities 

over the same period, and their children’s health tended to be in better status 

over the seven years. It could also suggest that parents with decreased income 

have less activities with children over time, and this negatively affects their 

children’s health over time.  
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VI. Discussion and conclusion 

 

1. Summary of findings 

 

The analysis results are summarized based on the following study questions. 

 

[Question 1] Does household income affect child health over time? 

 

This study examined the contemporaneous relationship between household 

income and child health and if the relationship persists and increases with 

children’s age. First, the results of ordered probit model presented that the 

current income’s effect on current child health appeared to be significant over 

time, controlling for socio-demographic variables, and this was consistent with 

the previous findings (Case et al., 2002; Currie and Stabile, 2003). The income 

gradient also significantly steepened with child age which it did not in the study 

of Propper, Rigg, and Burgess (2007). Household income measured at the 

previous year also affected current child health status. But, the past income 

seemed to begin exerting effects on current child health from wave 3 when 

children turned 12 years old. This indicates that child health could be also 

affected by income histories, resulting in larger effects of past income on health 

than current income. In a relation with socio-demographic factors, children who 

were born with health problems and were living with single parents tended to be 

in poorer health status, compared with those born with no health problems and 

living with both parents.  
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[Question 2] Does household income affect child health trajectories? 

 

For the child health trajectory from wave 1 to 7, the intercept of income 

appeared to predict only the initial level of child health, controlling for socio-

demographics. That is, consistent with the findings by Balistreri and Van Hook 

(2011), household income was not significantly associated with child health 

growth. This contrasts to the previous studies that suggested both intercept of 

slope of health were predicted by or associated with income histories (Schmitz, 

2003; Strohschein, 2005a). But Wickrama, Conger, Lorenz, and Jung (2008) 

found the similar finding that earlier economic disadvantages predicted only 

initial level of health among 14-year-old children. Consistent with previous 

analysis results, the single parenthood was adversely associated with the 

intercept of child health.  

This study also examined the growth curve model of household income to 

investigate how the income trajectory is associated with child health trajectory. 

The results presented that the intercept of income exerted an influence only on 

the intercept of child health. Considering that income from previous years had 

significant effects on current health status in the probit analysis result, this study 

additionally examined the effect of income trajectory from wave 1 to 3 on the 

health trajectory from wave 3 to 7. The results showed that both intercept and 

slope of income during waves 1 through 3 were significantly associated with the 

intercept of child health status at wave 3, indicating that income not only 

measured at one point in time but measured for the past three years exerted 

effects on the current health status.  
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[Question 3] Does income trajectory affect child health trajectory through 

parenting practices? 

 

The growth model for parenting practices was added into the baseline model, 

which includes the trajectories of income and child health, and socio-

demographic variables. The inclusion of mediating factors did change the effect 

of the intercept of income on the intercept of child health, in which income 

appeared to no longer exert a direct effect on child health. Rather, income had an 

indirect effect on child health through parents’ monitoring and out-of-home 

activities with their children, suggesting that the initial level of income had 

influences on the extent to which they monitored their children appropriately 

and had activities with children, and this contributed to better child health.  

Assuming that there might be gender differences in the income-child 

relationships, this study conducted multi-group analyses to see if there are child 

gender differences in the income, parenting, and child health associations. The 

intercept of income was directly related to the slope of only female children’s 

health. Of the four parenting practices, only parents’ out-of-home activities with 

children mediated the effect of income on child health. For girls, the slope of 

parents’ activities mediated the slope of income on their health status over the 

waves 1 through 7, along with the effect of initial income on the slope of health 

remained significant. The results from multi-group analysis were different from 

the results from the analyses for all children, supporting previous findings that 

girls tend to be more sensitive to parental income over time (Balistreri and Van 

Hook, 2011) and to parenting practices (Li et al., 2000; Van Hook and Baker, 

2010).  



98 

2. Discussion 

 

This study explored with a question, ‘how are household income and 

parenting practices related to child health?’ Considering the dynamic 

relationships between household income and child health, household income 

was examined as a process, in which it changes and influences child health over 

time. Teasing out the factors that link higher household income with better status 

in child health, the effects of various mediators have been considered to be an 

important factor for more complete understanding of the relationship between 

household income and child health. This is because children are mostly 

influenced by their family environments as positioned prior to the stage of late 

adolescence, in which they become much more independent from their parents 

and home environments (Case, Lubostsky, and Paxson, 2002). To better 

understand the dynamic relationships of parenting practices, income, and child 

health, this study was set out as an exploratory study, aiming at investigating the 

longitudinal relationships among the three variables using panel data.  

This study adopted the human capital model and parental investment theory 

that explore the income-health relationship through family characteristics or 

conditions, in which health-damaging exposures gradually accumulate over time 

and increase the risk of poor health in childhood. And this might be related with 

long-term health damages in adulthood and even old age. The theories also 

suggest that better home environments and adequate parenting practices may be 

able to ameliorate the impact of a poor start in life (Becker, 1993; Mayer, 1997). 

This suggests that negative mediators such as parents’ punitive and neglectful 

responsiveness affect the health status over time, and such poor circumstances 
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throughout childhood increases the risk of poor health in adolescence and even 

in adulthood and old ages (Hertzman et al., 2001)35. On the other hand, it is also 

assumed that warm and supportive parenting increases the possibility of health 

improvement. 

However, this study did not find that parents’ warm and punitive parenting 

mediate the effect of income on child health. In contrast to the previous finding 

that parents’ punitive parenting appeared to be closely related with child health 

(Berger, Paxson, and Waldfogel, 2005; Morrill, 2009; Waters et al., 2001), this 

study did not find the effect of parents’ punitive parenting in the income-child 

health relationship although punitive parenting itself appeared to exert adverse 

effects on child health. Though the family stress theory explains economic 

deprivation makes parents hard to be involved and to avoid harsh punishment, 

resulting in poor emotional and physical health (Conger et al., 1997; Kawachi, 

2000; Yeung et al., 2002; Miller and Davis, 1997; McLeod and Shanahan, 1993; 

Klebanov et al., 1994; Hashima and Amato, 1994; Black et al., 2001; Lee and 

George, 1999; Conger et al., 1993; Conger et al., 1994; Brooks-Gunn et al., 

1995; Brooks-Gunn and Duncan, 1997), this study did not support the theory 

nor previous findings on the mediating role of punitive parenting between 

income and child health.  

This study found that parents’ monitoring and out-of-home activity with 

children may serve to improve child health status. The results demonstrated that 

                                         
35 That is, disadvantages during critical periods in early life direct many children onto negative 
life trajectories that reinforce cumulative disadvantage that in turn shapes future pathways 
(Graham and Power, 2004). Thus, biological and social risk factors during different life stages 
not only influence health independently, but interactively and cumulatively. However, it has been 
always challenging to separate out the effects of childhood and adult factors that are complicated 
due to the continuity in which social disadvantages in early and later life tend to be linked (Davey 
Smith et al., 1997). 
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parents’ monitoring and involvement with child activities are linked to 

household income, and can mediate the effect of income on children’s health. 

But this effect was found contemporaneously, not longitudinally. The results 

from additional multi-group analyses showed that parents’ activities with 

children exerted effects on female children’s health in the long-term. It was 

found to be positively associated with child health as it was related to income. In 

other words, parents’ frequent activities with children that are associated with 

higher income may improve the health status of female children over time. This 

coincides with previous findings that parents engage in more out-of-home 

activities as their income rises, and this appeared to be related with children’s 

outcomes (Bianchi, 2000; Hoffman and Youngblade, 1999). It could also be 

assumed that this result is consistent with a ‘buffering’ interpretation that holds 

parents’ involvement through out-of-home activities can improve child health 

outcomes by buffering stressful conditions of economic deprivation (Mayer, 

1997; Yeung, Linver, and Brooks-Gunn, 2002; Chen et al., 2004). 

The results indicated that the family structure has a consistent and strong 

influence on not only the initial level of child health but also the changes in the 

health status. That is, children living with single parents were more likely to 

have poorer health and to experience a steeper decrease in health status over 

seven years, supporting past findings that single parents provide poorer quality 

of care which leads to poorer child health and developmental outcomes (Swallen 

et al., 2005; Baydar and Brooks-Gunn, 1991; Montgomery et al., 1996; Hashima 

and Amato, 1994).  

It is noted that the investment theory explains how income has cumulative 

effects on child health outcomes; hypothetically, income transfers could equalize 
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parents’ investments in their children. If investments became equal, the 

remaining differences in the child outcomes would be due to parents’ practice 

and psychological attributes. However, Becker (1993) argued that the income 

transfers might be an inefficient way to increase investments in poor children 

because poor parents could allocate a proportion of their expenditures that do 

not improve their children’s human capital. This study finds his comment 

convincing because parenting was constantly found to be associated with 

income and child health. If parents had additional income but did not decide to 

invest in the quality of their parenting, children’s health would still be in poor 

status. Based on the result, it could be suggested that the lower level of income 

might play a critical role in linking parents’ propensity to poorer parenting 

which is related to health disadvantages in childhood. Although the persistence 

of income inequalities in terms of social and economic deprivation could be a 

critical determinant of child health outcomes in both the short and longer terms, 

the child health inequalities derived from the income gaps might be reduced 

through effective parenting, especially parents’ monitoring and activity 

involvement with their children.   
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3. Implications  

 

1) Theoretical implication  

 

   This study explored if there is the ‘downstream’ influence from 

socioeconomic positions to child health. The WHO’s Commission on the Social 

Determinants of Health (CSDH) stated that ‘people’s health largely depends on 

the social conditions in which they live and work – the social determinants of 

health’ (CSDH, 2008). The determinants of health have been considered as 

‘layers of influence,’ in which the most immediate layer of influence on health 

consists of family characteristics that can be often affected by social position, 

which begins from the social structure in terms of social, cultural and economic 

conditions (Dahlgren and Whitehead, 1991).  

   To further understand the social determinants of health, researchers have 

constructed longitudinal measures of people’s socioeconomic position using 

information collected at different time points (Graham, 2007). They emphasized 

the influence of people’s lifetime circumstances on health risks and outcomes 

(Davey Smith et al., 1997; Blane et al., 1996; Blane et al., 1993); indeed, there is 

evidence that childhood circumstances have particularly powerful effects 

(Galobardes et al., 2004; Kuh et al., 2004). As childhood is identified as a period 

of rapid development, children’s healthy development is stimulated and shaped 

by the environments which are complex and highly interactive process (Kuh et 

al., 2003). Due to children’s sensitivity and vulnerability to environmental 

influences, environmental adversity in the early years of life has been found to 

exert strong effects on child health outcomes (Kuh et al., 2003; Graham, 2007). 
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Conversely, experiences which are physically and emotionally nurturing 

promote and protect children’s health (Shonkoff and Marshall, 2000).  

Given evidence of the significant relationships between child health and 

income, this study made significant contribution to the field of research on 

Korean children’s physical health. Only a small number of studies on children’s 

physical health exist in comparison to mental health literature; furthermore, it is 

very hard to find the Korean studies that examined the longitudinal relationship 

between income and children’s physical health. This study thus builds on 

existing literature by employing an empirically tested theoretical model in 

studying dynamics between income and child health in Korea.  

Based on the results, it is suggested that child health is strongly associated 

with income when explored at one point in time. On the other hand, the 

longitudinal effect of income on child health appeared to be significant for only 

female children as well as the effect of growth rate in parenting practices on 

their health over time. This study provided empirical evidence that the human 

capital, health capital, and parental investment model used for this study’s 

framework were useful in explaining the effect of the amount invested by 

parents on child health outcomes.  

As the model has not been applied to studying mediating factors in the 

income-child health relationship, this study considered the good parent theory to 

see if parenting mediates the effect of income. This study found the mediating 

role of parents’ monitoring and activity involvement, which was first examined 

from a longitudinal perspective by constructing parenting growth models. This 

study might have recognized the importance of parenting other than the income 

effects. The mediating effect of parenting practices that was found in this study 
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might share some common ground with the version of psychosocial and 

behavioral approach (Yeung, Linver, and Brooks-Gunn, 2002; Van Mustillo, 

2002). As such studies suggested that parents’ stress from economic pressure 

affects poor parenting, which contributes to adverse child development 

outcomes, this study’s results also showed that there are third factors that may 

buffer child health outcomes from poor economic situations.  

 

2) Implications for social work practice and policies 

    

   As the first known study to explore the associations among income, 

parenting, and children’s physical health from a long-term perspective in Korea, 

the findings of this study might be able to provide new insight into 

understanding of the longitudinal relationships between income and child health. 

Considerably less attention has been paid to the relationship between parents’ 

economic position and health during childhood and adolescence than in infancy 

and adulthood. This study viewed that the middle childhood and adolescence are 

a critical period of the life course, and the results support target interventions 

that could have implications for the reduction of child health inequalities in both 

the short and long term. Reminded of the important fact that the socio-economic 

origin remains a critical determinant of child health outcomes, this study 

attempted to look into the health status of children determined by household 

income and parenting practices. The implications for social work practices and 

policies are summarized as follows. 

First, the findings on the contemporaneous relationship between child health 

and income suggest potential needs for income maintenance policies. This 
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finding suggests that children from relatively lower income households are more 

likely to exhibit poorer health status and also a steeper decline in their health 

status over the middle childhood and adolescence. Therefore, it is suggested that 

the government pursues active anti-poverty policies, targeting children in low 

income households. Although income support programs have been implemented 

under the National Basic Living Security Act, there are still needed for 

additional subsidies for children and supplementary benefits in the case of high 

medical expenses. It is also suggested that the government considers the 

improvement of measures to reduce recurrent expenses that burden low-income 

families such as rent, costs of electricity and gas, and taxes, and to utilize 

available social services for disadvantaged children and adolescents.   

The fact that the single parenthood still mattered when taking income into 

account implies that policy makers need to try to minimize the economic 

distress of single parents36. Indeed, based on what is known to date, reducing the 

economic insecurity of families headed by single parents is probably quite 

effective tools for protecting children from the negative consequences of family 

disruption. Reducing gaps in household income might also mitigate some of the 

                                         
36 The table below shows the proportion of households with poor income and single parenthood. 
It has been found that a single parent without an extended network may be in need of more 
community resources to help raise healthy children (Report on Korean adolescents, 2010). A two 
parent family living near extended networks may need less support to raise children although 
family members may need to know about children’s growth and developmental stages (Report on 
Korean adolescents, 2010). Since there has been an increase of divorce, it has been emphasized 
that single parenthood and negative outcomes in child health status are closely related.  
 

 2005 2006 2007 2008 2009 2010 

All households 15,587 16,158 16,417 16,673 16,917 17,339 

Single parent families 1,370 1,394 1,421 1,447 1,472 1,594 
Poor and single families 124 140 148 150 171 185 

Source: Population and Housing Census by Korean National Statistical Office (unit: 1,000 households) 
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negative effects of living in a single-parent family. If single parents were more 

economically secure, they might take more time in providing better quality of 

parenting, which, in turn, might improve the health status of their children.  

Second, by focusing on the health status during middle childhood and 

adolescence, this study emphasized the importance of including children’s 

experiences in political debates about child welfare. If the health of poor 

children and adolescents is ignored in welfare policy discussion, the future costs 

to Korean society will be high. In Korea, the governmental divisions which are 

related to the health management for children and adolescents include the 

following: Students Health and Safety Division (Ministry of Education, Science 

and Technology); Divisions of Health Promotion and of Public Health of Bureau 

of Health Policy and Divisions of Child and Youth Welfare and of Child and 

Youth Policy of Office for Child and Youth Policy (Ministry of Health, Welfare, 

and Family Affairs); and Nutrition evaluation Division (Food and Drug 

Administration). However, it is hard to find the coordination and partnerships 

between the government departments of education and public health for the 

health care of children and adolescents. Indeed, there are no legislations or laws 

that solely support specific management programs for child and adolescent 

health; rather, the health management programs are scattered throughout several 

laws such as School Health Act, Law for School Feeding, National Health 

Promotion Act, Special Act on the Safety Management of Children’s Dietary 

Life, and National Sports Promotion Act. Such scattered child health promotion 

programs performed under different laws have been found ineffective in 

developing consistent and organized child health care systems.  
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[Table 15] Korea’s children health promotion-related policies and plans 
 

Policy  Ministry Contents 
Health 
Plan 2010 

Ministry of 
Health, 
Welfare, 
&Family 
Affairs 

Healthy lifestyle &nutrition program to reduce rates of obesity, 
fat ratio; disease prevention; health activity programs to promote 
regular physical activities; school-based health care to establish 
health promotion programs and to increase school participation, 
and to establish health support centers for school 

Student 
health 
promotion 
plan  
2007-2011 

Ministry of  
Education, 
Science &  
Technology 

Obesity prevention program to reduce the rate of obese students 
by 15%; nutrition labeling for school food meals; prohibition of 
carbonated drink sale; improvement of physical activity program 
named ‘well-being health exercises’ and physical activity-
focused school classes; introduction of school-based sports clubs 
and evaluation systems for student health and school health-
related environment 

Plans 
for school 
food 
service 
2007-2011 

Ministry of  
Education, 
Science &  
Technology 

Setting standards for nutrition management and nutrition 
labeling for school food meals; improvement of food quality and 
safety management; improvement of nutrition management and 
dietary life; establishment and operation of community-based 
support centers for school food services 

National 
food 
safety 
policy for 
children 
2010 

Food and 
Drug 
Administra
-tion 

Designation and management of food safety school zones;  
prohibition of advertisement of child junk food; regulation of  
food additives in junk food; development of support systems for 
school food services and establishment of management centers 
for school food services; provision of education and campaigns 
on food safety and nutrition; enactment of Special Act on Safety 
Management for Children’s Dietary Life 

National 
obesity 
prevention 
plan 2005- 

Ministry of 
Health, 
Welfare, & 
Family 
Affairs  

- Supervised by Center for Disease Control and Prevention 
Development of school programs for dietary life promotion; 
activation of school-based physical exercises and activities; 
reinforcement of obesity prevention programs for school 
children  

A 5-year 
basic plan 
for 
children/ 
adolescent 
2008-2012 

Ministry of 
Health, 
Welfare, & 
Family 
Affairs 

Improvement of adolescent obesity prevention programs through 
establishing partnerships among schools and performing 
screening and treatment for obesity; operation of community-
based obesity prevention programs; building partnerships with 
Ministry of Education and Food and Drug Administration to 
increase efficiency of obesity prevention programs 

Child 
Health 
Plan 2007 

Presidential 
Commission 
on  
Sustainable 
Developme
nt 

Establishment of school-based health management systems; 
improvement of children’s physical strength through school and 
social physical activities and education programs; reinforcement 
of child obesity management through nutrition management; 
development of support for low-income children with lack of 
nutrition 
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In Korea, many policies have been developed and implemented for the 

health promotion of children and adolescents as described in Table 15. As shown, 

most policies focus on the management of nutrition, physical activity, and 

obesity prevention for children and adolescents, and only few programs have 

been actually implemented and there are huge overlaps among those programs 

along with lack of consistency (Kim, 2008).  

These current policies need to be assigned of distinct and specialized 

responsibilities for child health promotion. In fact, it is hard to see role sharing 

responsibilities between divisions of education and public health, along with the 

difficulties of expanding or adding health-related regular curriculums to current 

education fields. Therefore, the current health management programs for school 

children need to establish partnerships between education and public health 

divisions.  

In addition to such current policies, it is suggested that the improvement of 

health care programs is needed for promoting children’s health. However, even 

if children were provided healthcare, it would not be guaranteed that there are 

no income-related gaps in the health status of children due to the lower quality 

of medical care. For instance, Case et al. (2002) found that children who were 

insured and received Medicaid had worse health status than those who had 

private insurance or no insurance. They found this result implausible that 

Medicaid actually damaged children’s health, but discussed that Medicaid per se 

might be correlated with unmeasured family characteristics that are related to 

poor health outcomes. Currie (2009) also argued that many in-kind programs, 

rather than cash transfers, had larger effective effects for poor children while 

equalizing access to health care was not sufficient to eliminate gaps in health.   



109 

Therefore, during welfare policy discussion, direct healthcare and financial 

costs for poor children might not be enough to improve child health; but also the 

practical implementation for the health promotion programs might be helpful in 

promoting child health. Currently, Korean healthcare do provide support for 

poor children; but, parents of poor children are eligible for free health care only 

when the children are sick or under five (Khang and Lee, 2012; Jung et al., 

2011). That is, various healthcare programs have been limited to only infants 

and preschoolers, or targeted children with illnesses37. Therefore, more specific 

healthcare measures should be directed toward the physical health of the 

children and adolescent population. To be informed of the policy priority areas, 

the current policies might need to include the evaluation of the socioeconomic 

differentials in time trends of the health status of children and adolescents. This 

may suggest the equity-sensitive interventions that are related to poor children’s 

health problems and health promotion programs targeting socio-economically 

disadvantaged children.   

Third, this study found the mediating role of parenting practices in the 

income-child health relationship, and suggested that parents could improve child 

health via positive parenting. Parents’ monitoring and involvement with child 

activities may buffer children from stressful economic conditions. In contrast, 

this also suggests that parents’ poor parenting enlarges the effect of poor 

economic conditions or hamper the positive effect of income, which may 

ultimately worsen child health. Considering the effects of income and parenting 

practices on child health, social work professionals need to consider the extent 

                                         
37 In contrast, government policies for children’s mental health have been largely developed and 
specialized, providing intervention and prevention programs for children, teachers, and parents in 
terms of counseling, treatment, and rehabilitation services. 
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to which multilevel programs have to be designed. In other words, most 

practical implementation for parenting programs might be effective in 

promoting the health status during middle childhood and adolescence. In this 

regard, it also needs to look into the status of children from lower socio-

economic backgrounds.  

Based on the findings that parents’ out-of-home activities with children and 

their monitoring mediated the effect of income on child health, family-based 

modification programs that involve parents via family therapy might become 

preventive measures for poor child health outcomes. As presented in Tables 7a 

and 7b in Appendix VII, there have been studies that evaluated the effects of 

child-focused and family-based health promotion programs and social welfare 

interventions in western countries and Korea, and presented that most programs 

were focused on dietary and health education, physical activity and behavioral 

therapy.  

Even though there were social work interventions for parents to promote 

their children’s health in both western countries and Korea, such programs were 

mostly consisted of information provision, education, and short-term health-

related behavior management, which showed limited evidence of effectiveness. 

Therefore, the family-based health promotion programs need to view the parent 

acts as the agent of change and components need to include parenting, 

communication skills training, and child management alongside diet, exercise, 

and reductions in health-related risk behaviors. As the value of the parental 

influence was evaluated as effective in the nature of the interventions for child 

health (NHS CRD, 2002), this study also suggests that successful strategies 

require action to create healthy environments in which parents exhibit more 
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supportive and affectionate behavior toward their children. Especially for poor 

parents who have few alternative resources and whose lives are more likely to 

be crisis-prone, the social work practice and policies need to advocate for 

funding to reduce gaps in the income-related health status of children. In 

specific, it is suggested that family-based social work practices include 

education programs on monitoring skills of parents and provision of 

opportunities for parents to have out-of-home activities with their children 

through the establishment or expansion of cultural and recreational spaces in the 

community which require low or no costs.   

Fourth, the findings of this study also pointed to previous findings that 

female children’s health was more likely to be affected by household income. 

The effect of income even appeared to exert their health over the years in 

contrast to the effect of income was more likely to be found in male children’s 

health at one point in time. The result of analyses on gender difference also 

showed that female children’s health status decreased at a steeper rate over 

seven years than male children’s health. The poorer health assessment by female 

children might have been derived from relatively poorer self body images as 

considerable studies found their negative perceptions of their own appearance 

and body weight (Leaper, 2000). Considering that this study used children’s 

self-assessed physical health and that female children’s perceptions of their own 

health were more likely to be determined by income over time, it might need to 

work on building programs that are focused on female children and adolescents 

living in lower income households. Such programs also need to emphasize the 

importance of parenting as this study found that parents’ involvement with child 

activities exerted effects on the female children’s health, with being noted that 
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the effect of parents’ activities were found to be significant for female children’s 

health over the years.  

 

3) Limitations and suggestions for future research 

 

As mentioned previously, this study found the significant relationships 

among income, parenting, and child health. Although this study provided new 

insightful information on the longitudinal relationships among the factors, 

several limitations must also be acknowledged.  

First, this study used the SPSC data that extracted the sample from a district 

of a city, which might have made it difficult to generalize the results for the 

whole Korean children population. Therefore, an important priority for future 

research is to strengthen the identification of income-child health relationship by 

using a nationally representative long-term cohort of children in Korea. The use 

of the national sample may produce more generalizable evidence for the 

longitudinal relationship between income and child health.  

Second, in identifying mechanisms that underlie the relationship between 

income and child health, I have been able to explore that income and parenting 

practices played crucial roles in improving or worsening child health, 

considering the potential influences of health problems at birth, mother’s age at 

child’s birth, family structure, and maternal education. However, many previous 

studies considered the mediating effects of parents’ health and health-related 

behaviors, and healthcare utilization. For example, Reinhold and Jurges (2012) 

used parents’ and children’s health-related risk behavior as mediators, assuming 

that parental smoking caused by low income may impair children’s adverse 
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health outcome. Although smoking itself might be a proxy for unobserved taste 

differences along with drinking, and the consumption of junk food, TV, and 

video games as it was reported that parental smoking had a limited influence 

(Reinhold and Jurges, 2012; Violato et al., 2009), parents’ health-related 

behaviors still need to be considered as potential mediators between income and 

child health.  

As another possible mediator, some studies have examined if poor parental 

health caused by the income status was significantly associated with poor child 

health (Case et al., 2002; Yeung, Linver, and Brooks-Gunn, 2002; Violato et al., 

2009). These studies included measures of income or economic pressures, 

parental health, and child health outcome, and found the association among 

income, parents’ health, and child health outcomes.  

This study could not consider the effect of access to health insurance as a 

component of socio-demographic factors. This study found that lower income 

children have worse health but this could be due to poorer children having no 

insurance coverage, or insurance coverage that pays for lower quality care. 

Accordingly, it is suggested that the future study seeks the estimates of health 

status on income, controlling for whether the child has had insurance coverage 

or government support for healthcare.  

Third, although this study revealed that there is multiple mediating factors 

through which income operates on child health outcomes and how income itself 

matters for child health, it is still unclear the extent to which the income and 

child health are associated among low-income children. Also, the effect of 

government support was not monitored in this study. For example, as poor 

households who received the transfer and had to leave home to work in order to 
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receive social welfare benefits, income per se might have less influence than the 

welfare receipt and parental employment (or working hours). Receiving the 

transfer might increase the level of income but, might have not improved child 

health through parents’ working more, which might lead to food insecurity or 

unsafe environments.  

Finally, as the measures of physical health are based solely on children’s 

self-assessment, this study leaves its results open to the criticism that they 

reflect the effects of low income (or poverty) on children’s perceptions of the 

stressful situation rather than the independent effects of income on child health 

per se. In the absence of independent assessments of children’s physical health, I 

was unable to eliminate this possibility with any certainty. However, children 

have been shown to provide accurate reports of the health status (Boardman, 

2006; Breidablik et al., 2008), and there is some evidence that earlier claims of 

bias in children’s self-assessment were overstated (Goodwin et al, 2006; Waters 

et al., 2001; Boardman, 2006).  

In conclusion, to my knowledge, this study identified, for the first time, 

individual developmental trajectories of physical health during childhood and 

adolescence with consideration of changes in income and parenting in the same 

model. Children’s self-assessed health was predicted by income. In addition, the 

mediating effect of parenting practices between income and child health was 

also found. Therefore, future research on ways to configure and deliver services 

to children and adolescents would need to consider different impacts of income 

and parenting practices on child health based on children’s gender or other 

characteristics.  
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In sum, accumulation of evidence regarding the longitudinal effect of 

income on child health would offer a more complete picture of the dynamics 

between income and child health, and inform policy makers and practitioners for 

more effective support system for children during the middle childhood and 

adolescence whose health has not been drawn attention compared to those in 

early stage of childhood or in adulthood.   
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Appendix I: Correlation analyses results 

 
[Table 1a] Correlation analyses of income, health, and socio-demographic variables 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
1.inc_w1                     

2. inc_w2 .639***                    

3. inc_w3 .518*** .621***                   

4. inc_w5 .115*** .171*** .136***                  

5.phealth_w1 .100*** .110*** .080** .009                 

6.phealth_w2 .084** .117*** .064* .029 .466***                

7.phealth_w3 .048† .116*** .080** .073* .440*** .494***               

8.chealth_w1 .067** .090*** .126*** .078** .241*** .205*** .199***              

9. chealth_w2 .036 .050* .064* .052† .171*** .235*** .231*** .393***             

10.chealth_w3 .095*** .126*** .105*** .061* .181*** .180*** .196*** .358*** .423***            

11.chealth_w4 .019 .043* .034 .021 .159*** .178*** .207*** .281*** .312*** .379***           

12.chealth_w5 .061* .067* .074* -.030 .113*** .157*** .171*** .275*** .261*** .347*** .444***          

13.chealth_w6 .088** .082** .047 .013 .134*** .130*** .139*** .242*** .244*** .347*** .386*** .488***         

14.chealth_w7 .058* .061* .058† .004 .138*** .168*** .143*** .194*** .274*** .355*** .411*** .504*** .522***        

15.fam_struc -.319*** -.317*** -.326*** -.070* -.015 -.033 -.068* -.122*** -.063* -.104*** -.032 -.047 -.049† -.028       

16.# of child -.011 -.030 -.026 -.011 -.005* .000* .008 .025 -.002 -.014 .018 .001 .036 .040 -.020      

17.child sex -.008 -.008 .002 .010 .010 .004 -.017 -.011 .009 .018 -.038 -.037 -.059* -.116*** .049* .031     

18.mom edu .329*** .341*** .330*** .119*** .020 .000 .006 .067** .036 .027 .024 .023 .041 -.002 -.172*** -.090*** .043†    

19.mother age -.065* -.111** -.048 -.028 -.031 -.014 -.014 -.008 .001 -.040 -.038 -.004 -.044 -.050 .067* .004 -.094*** -.059*   

20.birth health -.042† -.017 -.011 .008 -.075** -.052* -.077** -.024 -.025 -.014 -.017 -.042 -.017 -.062* .017 -.002 -.022 -.055** -.018  

Note: 1. *** p<.001, ** p<.01, * p<.05, † p<.10; 2. Numbers=wave; inc=logged income; phealth=parent-reported child health; chealth=children’s self-

assessed health; fam_struc=family structure (1=single parent-headed household); # of child=number of children in the household; child sex (0=boy; 1=girls); 
mom edu= mother’s education; mother age= mother’s age at child’s birth; birth health problem=child’s health problems at birth (1=had problems). 
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[Table 1b] Correlation analyses of income, health, and parenting practice variables 

  inc1 inc2 inc3 inc5 p_h1 p_h2 p_h3 c_h1 c_h2 c_h3 c_h4 c_h5 c_h6 c_h7 1 2 3 4 5 6 7 8 9 10 11  12 

1.parents’  
monitor1 

.167 
*** 

.133 
*** 

.135 
*** 

.022 
 

.134 
*** 

.093 
*** 

.070 
* 

.078 
** 

.042 
† 

.073 
** 

.036 
 

-.003 
 

-.020 
 

.017 
 

            

2.parents’  
monitor2 

.152 
*** 

.163 
*** 

.143 
*** 

.039 
 

.126 
*** 

.102 
*** 

.077 
** 

.081 
** 

.060 
* 

.061 
* 

.048 
† 

-.010 
 

.007 
 

-.016 
 

.450 
*** 

           

3.parents’  
monitor3 

.136 
*** 

.154 
*** 

.119 
*** 

.061 
† 

.077 
*** 

.074 
** 

.106 
*** 

.036 
 

.036 
 

.085 
** 

.035 
 

.021 
 

.056 
† 

.051 
† 

.405 
*** 

.522 
*** 

          

4.warm 
parenting1 

.111 
*** 

.102 
*** 

.106 
*** 

.047 
 

.145 
*** 

.070 
** 

.106 
*** 

.053 
* 

.042 
† 

.056 
* 

.000 
 

.048 
 

.025 
 

.052 
† 

.211 
*** 

.157 
*** 

.185 
*** 

         

5.warm 
parenting2 

.076 
** 

.077 
** 

.075 
** 

.030 
 

.123 
*** 

.117 
*** 

.095 
** 

.023 
 

.016 
 

.035 
 

.004 
 

.035 
 

.038 
 

.006 
 

.142 
*** 

.179 
*** 

.172 
*** 

.506 
*** 

        

6.warm 
parenting3 

.073 
** 

.111 
*** 

.068 
* 

.032 
 

.127 
*** 

.110 
*** 

.166 
*** 

.073 
** 

.056 
* 

.061 
* 

.018 
 

.012 
 

.033 
 

.059 
† 

.202 
*** 

.203 
*** 

.254 
*** 

.473 
*** 

.530 
*** 

       

7. parents 
activity1 

.315 
*** 

.297 
*** 

.294 
*** 

.079 
** 

.054 
* 

.056 
* 

.065 
* 

.077 
** 

.059 
* 

.108 
*** 

.050 
† 

-.002 
 

.044 
 

.046 
† 

.264 
*** 

.229 
*** 

.212 
*** 

.164 
*** 

.071 
*** 

.102 
*** 

      

8. parents 
activity2 

.286 
*** 

.299 
*** 

.309 
*** 

.103 
** 

.044 
† 

.050 
* 

.059 
* 

.074 
** 

.065 
** 

.118 
*** 

.076 
** 

.056 
† 

.081 
** 

.075 
** 

.217 
** 

.261 
** 

.219 
** 

.112 
** 

.105 
** 

.118 
** 

.616 
** 

     

9. parents 
activity3 

.273**
* 

.281 
*** 

.304 
*** 

.103 
** 

.074 
** 

.075 
** 

.127 
*** 

.084 
** 

.067 
* 

.083 
** 

.053 
† 

.026 
 

.041 
 

.053 
† 

.230 
*** 

.236 
*** 

.280 
*** 

.134 
*** 

.098 
*** 

.166 
*** 

.557 
*** 

.585 
*** 

    

10.punitive 
parenting1 

-.014 
 

-.059 
* 

-.003 
 

-.013 
 

-.049 
* 

-.021 
 

-.031 
 

-.160 
*** 

-.120 
*** 

-.069 
** 

-.036 
 

-.028 
 

-.035 
 

-.011 
 

-.070 
** 

-.047 
† 

.002 
 

-.149 
*** 

-.111 
*** 

-.112 
*** 

-.022 
 

-.034 
 

.003 
 

   

11.punitive 
parenting2 

-.019 
 

-.057 
* 

-.039 
 

.037 
 

-.038 
 

-.057 
* 

-.052 
† 

-.131 
*** 

-.200 
*** 

-.089 
** 

-.078 
** 

-.081 
** 

-.117 
*** 

-.056 
* 

-.022 
 

-.054 
* 

-.033 
 

-.110 
*** 

-.119 
*** 

-.119 
*** 

-.002 
 

-.017 
 

-.020 
 

.424 
*** 

  

12.punitive 
parenting3 

-.020 
 

-.054 
* 

-.018 
 

.026 
 

-.048 
† 

-.015 
 

-.045 
† 

-.068 
** 

-.137 
*** 

-.185 
*** 

-.078 
** 

-.074 
* 

-.132 
*** 

-.031 
 

-.008 
 

-.034 
 

-.061 
* 

-.091 
*** 

-.130 
*** 

-.160 
*** 

-.022 
 

.006 
 

-.006 
 

.328 
*** 

.417 
*** 

 

Note: 1. *** p<.001, ** p<.01, * p<.05, † p<.10; inc1~5=logged income at wave 1~5; p_h1~3: parent-reported child health at wave 1~3; c_h1~7: children’s 
self-assessed health at wave 1~7.  
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Appendix II 

  

[Table 2a] The impact of logged income on parent-reported child health  
Probit coefficients for parent-reported child health status (1=very poor; 5=excellent) 

with socio-demographic controls   

 Wave 1 Wave 2 Wave 3 

 (1) (2) (3) (4) (5) (6) 
Logged income  
 current ln(inc) 
 ln(inc) 1 yr ago 
 ln(inc) 2yrs ago 
 
Demographics 
 health at birth 

highschool/less 
college or more 

 mother’s age 
 fam_struc (1) 
  
Threshold 

Cut point=1 
   Cut point=2 
   Cut point=3 
   Cut point=4 

 
.274(.113)* 

 
 
 
 

-.305(.117)** 
-.237(.126)† 
.059(.065) 
-.002(.003) 
.066(.117) 

 
 

-1.812(.363)*** 
-1.355(.330)*** 

.295(.317) 
1.636(.319)*** 

 
.508(.120)*** 

 
 
 
 

-.182(.122) 
-.049(.140) 
.126(.068)† 
-.001(.003) 
-.022(.126) 

 
 

-1.644(.448)** 
-.890(.361)* 
.596(.349) † 

1.834(.351)*** 

 
.492(.149)** 
.058(.149) 

 
 
 

-.115(.125) 
-.052(.142) 
.116(.068) † 
-.001(.003) 
-.011(.127) 

 
 

-1.611(.469)** 
-.857(.387)* 
.621(.376) † 

1.857(.378)*** 

 
.343(.134)* 

 
 
 
 

-.305(.128)* 
-.081(.141) 
.092(.073) 
.000(.003) 
-.180(.137) 

 
 

-1.734(.488)*** 
-.968(.396)* 
.471(.384) 

1.665(.386)*** 

 
.121(.174) 

.442(.168)** 
 
 
 

-.343(.133)* 
-.051(.154) 
.118(.076) 
.000(.003) 
-.141(.149) 

 
 

-1.220(.526)* 
-.480(.440) 
.973(.429)* 

2.193(.432)*** 

 
.121(.176) 
.413(.191)* 
-.011(.177) 

 
 

-.321(.136)* 
-.053(.158) 
.117(.076) 
.000(.003) 
-.158(.149) 

 
 

-1.318(.548)* 
-.578(.467) 
.862(.456) † 

2.078(.459)*** 

N 1,340 1,246 1,230 1,101 1,025 1,014 
-2 Log L 2091.526 1902.073 2434.049 1747.170 2040.225 2096.407 

χ2(df) 21.026(6)*** 24.316(6)*** 23.886(7)** 18.518(6)** 27.472(7)*** 24.450(8)** 
Pseudo R² .016 .019 .019 .017 .026 .024 

Note: 1. *** p<.001, ** p<.01, * p<.05, † p<.10; 2. Standard errors are the numbers in parentheses; 3. 
high school=mothers who finished high school or less(1) and mothers with higher education(0); 
college or more=mothers who attended college or completed higher education(1) and mothers with 
lower education(0); fam_struc=family structure (1=single parent-headed households); mother’s 
age=mother’s age at child’s birth; 4. [baseline model] refers to the model that includes socioeconomic 
controls consisted of health problems at child’s birth, mother’s age at child’s birth, a set of dummies of 
maternal education, and family structure.  
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Appendix III: Growth models of child health and parenting practices 

 

1. Growth models of children’s self-assessed health (wave 1-7) 

 
[Table 3a] Linear growth model of children’s self-assessed health 

 Estimate S.E. C.R. 

Means       Intercept 
Growth rate 

4.402 
-.049 

.016 

.004 
268.443** 

-12.654*** 
Correlation between intercept and growth rate -.026 .003 -7.749*** 
Variances    Intercept 

Growth rate 
.283 
.001 

.017 

.001 
16.913*** 
12.117*** 

 
[Table 3b] Quadratic growth model of children’s self-assessed health 

 Estimate S.E. C.R. 

Means       Intercept 
Growth rate  
Acceleration growth rate 

4.404 
-.052 
.000 

.018 

.011 

.002 

238.311*** 
-4.612*** 
.235(n.s.) 

Correlation between intercept and slope 1 
Correlation between intercept and slope 2 
Correlation between slope 1 and slope 2 

-.051 
.003 

-.003 

.014 

.002 

.001 

-3.607*** 
1.789(n.s.) 

-2.145* 
Variances    Intercept 

Growth rate  
Acceleration growth rate 

.315 

.034 

.000 

.026 

.010 

.000 

12.132*** 
3.433*** 

1.843(n.s.) 

 

 
2. Growth models of children’s self-assessed health (wave 3-7) 
 
[Table 3c] Model fit for children’s self-assessed health trajectory  

 χ2(df) p RMSEA NFI IFI CFI 

Linear growth model 76.642(10) .000 .046 .952 .958 .958 
Latent basis growth model 53.566(18) .000 .033 .977 .985 .985 
Quadratic growth model 45.041(6) .000 .060 .972 .975 .975 
Note: The latent basis growth model fit the data well, and this model was employed to examine the  
conditional model.  

 
[Table 3d] Linear growth model of children’s self-assessed health 

 Estimate S.E. C.R. 

Means       Intercept 
Growth rate 

4.323 
-.056 

.017 

.005 
255.108*** 
-10.361*** 

Correlation between intercept and growth rate -.001 .005 -.117(n.s.) 
Variances    Intercept 

Growth rate 
.223 
.010 

.018 

.002 
12.220*** 

4.801*** 
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[Table 3e] Latent basis growth model of children’s self-assessed health 

 Estimate S.E. C.R. 

Means       Intercept 
Growth rate 

4.378 
-.264 

.019 

.023 
228.706*** 
-11.554*** 

Correlation between intercept and growth rate -.029 .031 -.954(n.s.) 
Variances    Intercept 

Growth rate 
.238 
.150 

.028 

.040 
8.399*** 
3.768*** 

 
[Table 3f] Quadratic growth model of children’s self-assessed health 

 Estimate S.E. C.R. 

Means       Intercept 
Growth rate  
Acceleration growth rate 

4.365 
-.142 
.021 

.019 

.019 

.004 

232.306*** 
-7.607*** 
4.802*** 

Correlation between intercept and slope 1 
Correlation between intercept and slope 2 
Correlation between slope 1 and slope 2 

-.025 
.004 

-.013 

.029 

.006 

.006 

-.880(n.s.) 
.786(n.s.) 

-2.114* 
Variances    Intercept 

Growth rate  
Acceleration growth rate 

.244 

.070 

.003 

.034 

.030 

.001 

7.253*** 
2.352* 
2.048* 

 

3. Growth models of parenting practices (wave 1-3) 

[Table 3g] Model fit for trajectories of parenting practices 
Parenting variable χ2(df) P RMSEA NFI IFI CFI 

Monitoring 21.155(1) .000 .006 .975 .976 .976 
Activity 4.189 .041 .042 .997 .998 .998 

Warm parenting .675(1) .411 .000 .999 1.000 1.000 
Punitive parenting 22.368(1) .000 .009 .967 .968 .968 

 

[Table 3h] Linear growth model of parents’ monitoring 

 Estimate S.E. C.R. 

Means       Intercept 
Growth rate 

13.984 
-.193 

.045 

.027 
312.288*** 

-7.152*** 
Correlation between intercept and growth rate -.079 .094 -.831(n.s.) 
Variances    Intercept 

Growth rate 
1.656 
.127 

.158 

.083 
10.458*** 

1.532† 

 
[Table 3i] Linear growth model of parents’ activities with child 

 Estimate S.E. C.R. 

Means       Intercept 
Growth rate 

4.397 
.020 

.033 

.018 
131.894*** 

1.112* 
Correlation between intercept and growth rate -.167 .052 -3.218** 
Variances    Intercept 

Growth rate 
1.475 
.147 

.095 

.043 
15.448*** 

3.422*** 
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[Table 3j] Linear growth model of parents’ warm parenting 

 Estimate S.E. C.R. 

Means       Intercept 
Growth rate 

8.779 
.050 

.029 

.017 
307.072*** 

2.991** 
Correlation between intercept and growth rate -.043 .040 -1.074(n.s.) 
Variances    Intercept 

Growth rate 
.794 
.055 

.069 

.034 
11.518*** 

1.611* 

 
[Table 3k] Linear growth model of parents’ punitive parenting 

 Estimate S.E. C.R. 

Means       Intercept 
Growth rate 

.910 
-.009 

.002 

.001 
391.387*** 

-6.652*** 
Correlation between intercept and growth rate -.001 .000 -3.054** 
Variances    Intercept 

Growth rate 
.005 
.001 

.000 

.000 
10.866*** 

2.701** 

 

Appendix IV: The impact of income trajectory on child health trajectory (w3-7) 

 

[Table 4a] The impact of logged income trajectory on child health trajectory 
Standardized estimates (S.E.) 

 Health trajectory (wave 3-7) 
Intercept Slope 

Income trajectory(w1,2,3) 
Intercept  
Slope  

 
Socio-demographics 

health problem at birth(1=yes) 
 high school or less 

college or more 
mother’s age at child’s birth 

 family structure(1=single) 

 
.251 (.077)** 
.518 (.256)* 

 
 

-.022 (.069) 
-.064 (.075) 
-.031 (.037) 
-.002 (.002) 

-.159 (.061)** 

 
.048 (.087) 

-.520 (.293) † 
 
 

-.121 (.079) 
.070 (.085) 
.027 (.042) 
.000 (.002) 
.109 (.069) 

Income_I↔ Income_S 
Health_I↔ Health_S 

-.015 (.002)*** 
-.014 (.024) 

Model fit: 
 χ2(df) 
 RMSEA  

NFI/IFI/CFI 

 
553.029(45)*** 

.080 
.855/ .865/ .863 

Note: 1. *** p<.001, ** p<.01, * p<.05, † p<.10; 2. Standard errors are in parentheses; 3. Problem at 
health=health problems at child’s birth including low birth weight, and other conditions that required 
hospitalization); m_edu=maternal education, fam_structure=family structure (1=single parent-headed 
household); mother’s age=mother’s age at child’s birth. 
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Appendix V: The mediating effect of each parenting practice 

 

[Table 5a] The effect of income on child health through parents’ monitoring  

Standardized estimates (Standard errors) 
 
Controlling for  
socio-demographics 

Model 1 
 

The effect of income trajectory 
(wave 1-3) on children’s health 
trajectory (wave 1-7) through 
parents’ monitoring (wave 1-3) 

Model 2 
 

The effect of income trajectory 
(wave 1-3) on children’s health 
trajectory (wave 3-7) through 

parents’ monitoring (wave 1-3) 
Intercept Slope  Intercept Slope  

Income trajectory (w1,2,3) 
 intercept of ln(inc) 
 slope of ln(inc) 
Parenting practices 
 monitor_Intercept 
 monitor_Slope 

 
.082 (.064) 

 
 

.054 (.016)** 

 
.077 (.094) 
-.224 (.270) 

 
.065 (.024)** 
.236 (.178) 

 
.209 (.079)** 
.514 (.270) † 

 
.046 (.019)* 
.007 (.139) 

 
-.012 (.091) 
-.550 (.307) 

 
.060 (.024)* 
.206 (.212) 

 
Income_I → monitor_I 
Income_I → monS 

Income_S→monitor_S 

Paths from income to parenting 
.786 (.175)*** 

.093 (.114) 

.171 (.320) 

.781 (.175)*** 
.100 (.113) 
.206 (.315) 

Model fit: 
 χ2(df) 

  RMSEA/NFI/IFI/CFI 

 
623.568 (100)*** 

.054/ .890/ .906/ .904 

 
584.216 (67)*** 

.065/ .879/ .892/ .890 

 
 
[Table 5b] The effect of income on child health through parents’ activity with children  

Standardized estimates (S.E.) 
 
Controlling for  
socio-demographics 

Model 1 
 

The effect of income trajectory 
(wave 1-3) on children’s health 
trajectory (wave 1-7) through 
parents’ activity (wave 1-3) 

Model 2 
 

The effect of income trajectory 
(wave 1-3) on children’s health 
trajectory (wave 3-7) through 
parents’ activity (wave 1-3) 

Intercept Slope  Intercept Slope  
Income trajectory (w 1,2,3) 
 intercept of ln(inc) 
 slope of ln(inc) 
Parenting practices 
 activity_Intercept 
 activity_Slope 

 
.066 (.069) 

 
 

.053 (.019)** 
 

 
.081 (.097) 
-.312 (.331) 

 
-.036 (.025) 
.073 (.135) 

 
.170 (.089) † 
.472 (.343) 

 
.069 (.022)** 
-.041 (.139) 

 
.007 (.097) 
-.574 (.382) 

 
-.056 (.025) 
.048 (.155) 

 
Inc_I → activity_I 
Inc_I → activity_S 

Inc_S →activity_S 

Paths from income to parenting 
1.246 (.126)*** 

.127 (.078) 
1.006 (.267)*** 

1.242 (.126)*** 
.130 (.078) † 

1.020 (.264)*** 
Model fit: 

 χ2(df) 
  RMSEA/ NFI/IFI/CFI 

 
621.083 (100)*** 

.054/ .906/ .920/ .919 

 
583.978 (67)*** 

.065/ .899/ .910/ .909 
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[Table 5c] The effect of income on child health through parents’ warm parenting  
Standardized estimates (S.E.) 

 
Controlling for  
socio-demographics 

Model 1 
 

The effect of income trajectory 
(wave 1-3) on children’s health 
trajectory (wave 1-7) through 
warm parenting (wave 1-3) 

Model 2 
 

The effect of income trajectory 
(wave 1-3) on children’s health 
trajectory (wave 3-7) through 
warm parenting (wave 1-3) 

Intercept Slope  Intercept Slope  
Income trajectory (w 1,2,3) 
 intercept of ln(inc) 
 slope of ln(inc) 
Parenting practices 
 Warm parenting_Intercept 
 Warm parenting _Slope 

 
.102 (.063) 

 
 

.042 (.022)* 

 
-.050 (.071) 
.118 (.204) 

 
-.012 (.028) 
-.084 (.197) 

 
.242 (.079)* 
.508 (.267) † 

 
.034 (.024) 
.103 (.195) 

 
-.059 (.089) 
-.522 (.304) 

 
-.004 (.027) 
-.170 (.240) 

 
Income_I → Warm_I 
Income_I → Warm_S 

Income_S→ Warm_S 

Paths from income to parenting 
.443 (.113)*** 

-.050 (.071) 
.118 (.204) 

.445 (.113)*** 
-.045 (.071) 
.164 (.205) 

Model fit: 
 χ2(df) 

  RMSEA 
  NFI/IFI/CFI 

 
614.444 (100)*** 

.054 
.892/ .908/ .907 

 
577.825 (67)*** 

.065 
.881/ .894/ .892 

 
 
[Table 5d] The effect of income on child health through parents’ punitive parenting 

Standardized estimates (Standard errors) 
 
Controlling for  
socio-demographics 

Model 1 
 

Effect of income trajectory 
(wave 1-3) on child health 
trajectory (wave 1-7) through 
punitive parenting (wave 1-3) 

Model 2 
 

Effect of income trajectory (wave 
1-3) on child health trajectory 
(wave 3-7) through punitive 

parenting (wave 1-3) 
Intercept Intercept Slope  Slope  

Income trajectory (w 1,2,3) 
 intercept of ln(inc) 
 slope of ln(inc) 
Parenting practices 
 ln(punitive)_Intercept 
 ln(punitive)_Slope 

 
.110 (.063) 

 
 

-2.632(.319)*** 
 

 
.023(.098) 
-.236(.266) 

 
1.296(.497) 

-6.339(3.508) † 

 
.200 (.087)* 
.375 (.277) 

 
-.109(.021)*** 
-.377(.124)** 

 
-.042 (.098) 
-.455 (.321) 

 
.053 (.021) 
.217 (.108) 

 
Inc_I → ln(punitive)_I 
Inc_I → ln(punitive)_S 

Inc_S → ln(punitive)_S 

Paths from income to parenting 
-.002(.009) 
-.006(.006) 
-.012(.016) 

-.053 (.223) 
-.199 (.145) 
-.572 (.350) 

Model fit: 
 χ2(df) 

  RMSEA 
  NFI/IFI/CFI 

 
674.933(100)*** 

.054 
.877/ .893/ .891 

 
592.974 (67)*** 

.066 
.869/ .882/ .880 
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Appendix VI. Results of multiple group analysis (Gender differences) 
 

[Table 6a] Comparison between default model and constrained model 
Model χ2(df) △ χ2(△df) RMSEA NFI IFI CFI 

Default model 1146.088(462)***  .029 .890 .931 .929 
Constrained model 2289.476(491)*** 1143.388(29) .045 .801 .818 .813 

 
[Table 6b] Parameter estimates of gender groups (health trajectory from wave 1 to 
7) 

 χ2(df) △ χ2(28) Standardized coefficients (S.E.) 

Constrained model 2289.476(491)  Male children Female children 

Income_I→Health_I 

Income_I→Health_S 

Income_S→Health_S 

1141.141(463) 

1143.416(463) 

1142.184(463) 

1148.335 

1146.060 

1147.292 

.077(.105) 

-.098(.170) 

-.040(.673) 

.021(.099) 

.329(.165)* 

-.261(.474) 

Income_I→Monitoring_I 

Income_I→Activity_I 

Income_I→Warm_I 

Income_I→ln(punitive)_I 

Income_I→Monitoring_S 

Income_I→Activity_S 

Income_I→Warm_S 

Income_I→ ln(punitive)_S 

Income_S→Monitoring_S 

Income_S→Activity_S 

Income_S→Warm _S 

Income_S→ ln(punitive)_S 

1151.969(463) 

1142.693(463) 

1142.036(463) 

1142.167(463) 

1151.384(463) 

1140.830(463) 

1143.179(463) 

1141.714(463) 

1143.493(463) 

1143.436(463) 

1142.204(463) 

1142.377(463) 

1137.507* 

1146.783 

1147.440 

1147.309 

1138.092* 

1148.646 

1146.297 

1147.762 

1145.983 

1146.040 

1147.272 

1147.099 

1.516(.267)*** 

1.461(.184)*** 

.557(.165)*** 

.006(.014) 

-.292(.169) 

.163(.112) 

-.173(.102) 

-.006(.014) 

.307(.633) 

1.393(.511)** 

.433(.416) 

-.006(.034) 

.227(.238) 

1.071(.176)*** 

.378(.166)* 

-.015(.012) 

.381(.156)* 

.101(.110) 

.035(.098) 

-.006(.008) 

.004(.421) 

.689(.327)* 

-.096(.286) 

-.019(.021) 

Monitoring_I →Health_I 

Activity_I→Health_I 

Warm_I→Health_I 

ln(punitive)_I→Health_I 

Monitoring_I →Health_S 

Activity_I→Health_S 

Warm_I→Health_S 

ln(punitive)_I→Health_S 

Monitoring_S →Health_S 

Activity_S→Health_S 

Warm_S→Health_S 

ln(punitive)_S→Health_S 

1142.994(463) 

1144.153(463) 

1141.756(463) 

1141.659(463) 

1141.992(463) 

1235.004(463) 

1141.928(463) 

1144.277(463) 

1143.056(463) 

11150.974(463) 

1142.643(463) 

1143.493(463) 

1146.482 

1145.323 

1147.720 

1147.817 

1147.484 

1054.476*** 

1147.548 

1145.199 

1146.420 

1138.502* 

1146.833 

1145.833 

.041(.026) 

.028(.026) 

-.045(.035) 
-2.726(.439)*** 

-.047(.040) 

-.004(.048) 

.076(.049) 

1.201(.554) 

.228(.175) 

-.293(.225) 

-.084(.179) 

-.385(2.759) 

.051(.031) † 

.049(.032) 

-.035(.036) 

-2.567(.527)*** 

-.070(.040) 

-.028(.049) 

.035(.068) 

2.151(1.088) 

-.111(.190) 

.477(.252) † 

.511(.685) 

-1.772(6.392) 

Income_I↔Income_S 

Health_I↔health_S 

1142.055(463) 

1142.102(463) 

1147.421 

1147.374 

-.010(.003)*** 

-.096(.030)** 

-.013(.003)*** 

-.095(.030)** 

Note: 1. The results after controlling for socio-demographic characteristics (child health problems at 
birth, mother’s age and education, family structure) are presented. 2. *** p<.001, ** p<.01, * p<.05, † 
p<.10; 3. Standard errors are in parentheses; 4. I=intercept; S=slope; Warm= warm parenting; 
ln(punitive)= logged punitive parenting; Income_I↔Income_S=correlation between intercept and 
slope of logged income trajectory; Health_I↔Health_S=correlation between intercept and slope of 
child health trajectory. 
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Appendix VII. Social welfare programs for child health promotion 

 

[Table 7a] Interventions aimed primarily at children and adolescents (shaded columns: Korean studies) 
Authors Objective Target population Intervention Effect of intervention 

Intervention reported to be effective 
Baker et 
al., 1980 

Nutrition Low-income school 
children (7-8-year-
old)  

Provision of free school milk Modest height gain and weight gain 

James et 
al. (1989) 

Iron 
deficiency 

Low-income children  Dietary education, screening for iron 
deficiency and related disease 

Screening children was acceptable and 
successful 

Nicoll et  
al., 1986 

General 
health 

Low-income children  Reorganization of child health clinic 
(intensified medical care, including more 
personal attention & problem-oriented 
child records) 

Increased number of clinic visits and 
increased detection and treatment of defects 

Zarod et 
al., 1992 

Dental 
health 
(caries) 

School children with 
signs of dental caries 
& no recent treatment 

Letter to the parents saying that the child 
would benefit from a detailed dental 
examination 

Increased visits to dentists, greatest effect in 
low socioeconomic status groups 

Kang et 
al., 2008 

Dental 
health(plag
ue,caries) 

39 children for each 
experimental and 
control group 

Oral health education program including 
tooth-brushing instruction 

A significant increase in tooth-brushing time 
and the practice of correct tooth-brushing; a 
decrease in plague and dental caries 

Kim & 
Lee, 2006 

Obesity Elementary school 
children (pre- & post- 
experimental) 

Obesity management program including 
obesity education, diet control education, 
behavioral modification education, 
counseling, and exercise 

Significant decrease in BMI scores; 
improved scores for mood and exercise 
habits and behavioral modifications in obese 
children 

Yoon, 
2006 

Visual 
health 

32 experimental &  
34 control children  

Visual health promotion program 
including providing knowledge, behavior 
about visual health 

Improved knowledge and behavior about 
visual health promotion 

Han & 
Lee, 2008 

Obesity Obese children Obesity management education 
(Nutritional Education & Physical 
Activity Program) for 3 months 

Decrease in the rate of LDL-cholesterol 
(obesity); Improved physical abilities 
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Hong et 
al., 2010 

Obesity Obese elementary 
school children 

obesity management programs by 
National Health Insurance Corporation 
(12 weeks at 23 centers) 

Significant decrease in obesity rates, BMI, 
cholesterol, and AST 

Cho&Kwo
n, 2012 

Cancer 
prevention 

51 children in 6th 
grade  
 

Healthy lifestyle education program for 
cancer prevention 

Increased healthy lifestyle practices in the 
school children of experimental group 

Seo, 2011 Obesity 20 obese female 
school children  

School-based Health Activity program 
for 12 weeks 

Significant decrease in the fat rate and BMI 

Kim et 
al., 2004 

Obesity Obese elementary 
school children 

Obese program including obese 
education, counseling, and exercises for 
12 weeks for 9 weeks 

Higher body flexibility and higher 
knowledge about obesity in the program 
participants 

Kim, 2001 General 
health 

Elementary school  
students (4th, 5th, 6th) 
 

Regular health education programs led 
by school nurses regarding health-related 
knowledge and health-related behaviors 

Significant difference in the health-related 
knowledge and practice of health-related 
behaviors 

Intervention reported to be non-effective 
Childs, et 
al., 1997 

Iron 
deficiency 

Children (inner-city,  
deprived population)  

Health education, provision of 
information by face to face contacts with 
materials 

No difference in iron content of diets 
between the two groups 

Somerville 
et al.,1996 

Nutrition Low-income primary 
school children  

Increase in U.K. Family Credit 
(compensation for right to free school 
meals) 

This policy change has led to a significant 
drop in uptake of school meals 

Rona  et 
al., 1983 

Growth Children  
 

1. School meals 
2. Lunches prepared at home 

No relation between rate of growth and 
school meals in UK. In Scotland children 
with school meals had smaller rate of growth 

Rona et 
al., 1989 

Height Primary school 
children  

School meals and school milk policies No consistent association between provision 
of school meals or school milk and the rate 
of growth  
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[Table 7b] Interventions aimed primarily at parents for child health promotion 
Authors Objective Target population Intervention Effect of intervention 

Intervention reported to be effective 
Kowash 
et al., 
2000 

Dental 
health 

Low-income 
mothers with 
young children 

Dental health education focusing on diet 
and hygiene instruction 

Effective in preventing the occurrence of 
caries 

Fitzpatrick 
et al., 
1997 

General 
health 

Community 
mothers  

Education programs for Community 
mothers 

Encouraging results regarding dietary 
habits, developmental stimulation of the 
children; but still low uptake of 
vaccinations 

Johnson 
et al.,  
1993 

Nutritional 
disorders 

Families with 
children living in 
deprived areas 

Home visits by public health nurses 
offering advice on nutrition 

Improved diet 

Arborelius 
et al., 
2001 

Infections, 
asthma 

General families  Counseling at child health centers Decreased smoking, larger effect in low 
socioeconomic status group 

Reading 
et al.,  
1994 

Infections Families with 
poor immuniza-
tion uptake 

Information provided to non-immunized 
children, advice on immunization and 
immunization services 

Improved uptake of immunizations in all 
socioeconomic status groups, but inequality 
did not diminish. 

Kim et 
al., 2011 

General 
health 

264 parents Childhood health care programs led by 7 
nursing professors including child 
development and management, and the 
management for health and disease, and 
emergency care 

High contentment of parents education 
program   

Lee, 2009 Respiratory 
system 

30 children with  
respiratory 
communicable 
disease & parents 

Children and their parents received 
education including information about 
disease management on symptoms, 
prevention, environmental hygiene. 

Providing information was effective for 
management practice of symptoms and 
environmental hygiene, but not for 
prevention management. 
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문  

 

가 득과 아동건강 간  단  계 

 

 

울 학  학원 

사 복지학과 

 

 

 아동  건강  아동  지  능 , 심리사  능 , 학업 취능  

등  결 짓는 한 다. 아동  건강문 는 지 어질 수 

, 는 동시 과  그 후  삶  질 지도 향   수 다. 

건강  결 짓는 사  결  보다  해하  해  

연 들  사 경  경과 아동  건강간  계에  어 다. 

다양한 사  결  에 , 가 득  아동 건강 평등에 한 주  

 고 어 다. 그 동안 아동건강과 득  계에 해 한 

 내연 들  많  보고 어 지만, 그들간  단  계에 한 

연 는 여  한 실 다. 그러므 , 본 연 에 는 가 득과 

아동건강  달  간  계에 해 알아보고, 그 계에   역할 

(parenting practices)  어 한 향  미 는지 살펴보았다.  

    해 본 연 에 는 체  다 과 같  연 문 들  

하 다. 첫째, 가 득과 아동건강  시간  에 라 지  
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미한 계  갖는가? 째, 가 득  아동건강  달 과 어 한 

계  가지는가? 째,  역할  아동건강 달 에 한 가 득  

향  매개하는가?  연 문 들  해결하  해, 1,785  등학  

4 학  아동들과  수  상  시 어 연 1  루어지는 

울아동  1 차 - 7 차 (2004-2010 도) 료  사용하 다.  

득, 아동건강, 역할  달  간 계  살펴보  해 재  

(latent growth modeling)  용하 다.  

  결과는 다 과 같다. 첫째, 한 시 에  득과 아동건강  한 

값간  계  살펴보았다. 그 결과, 아동건강에 한 득 울  (income 

gradient in child health)는 아동  함에 라 가 라 다. 아동  건강  

 도  득과도  는 것  나타났 , 재 득보다 과거  

득  욱 큰 향  미쳤다. 째, 득과 아동건강 달 간에  

행 계가 나타났  뿐 아니라, 득  후 아동건강  변 에도 향  

미쳤다. 째,  역할  득-건강 연 에 가하  득  

아동건강에 한 직  향   상 미하지 않았다. 득  

아동건강에 한 향   니 링과 아동과  가   동에 해 

매개  알 수 었다. 특  여 아동  경우, 득  후 -아동  가  

 동변 에  향  미 는 것  나타났고, 는 그들  건강수  

변 에도 향  미쳤다.  

본 연 는 본 (human capital), 건강 본  (health capital model), 

 (parental investment model)   함 ,  득과 

역할  아동건강에 어 한 향  미 는지 경험  근거  시하 다. 득  

아동건강에 한 향   역할  매개함  보여주  해 본 연 는 

  역할변수  재  하 다는 에   

가지 ,  통해 아동건강에 한 사  지원  경  차원뿐 아니라 

가 , 료보건 차원에  개   할 수 었다.  

본 연  결과는 다 과 같  책 , 실천  함  갖는다. 첫째, 

득과 아동건강간  단  계가  고 하여, 득  아동에 

  득보 책  극  용  안  필 하다. 물 , 
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우  상  어야 할 아동  하  해 는 사 경  에 

 아동·청  건강  격차  고 지  사해야 할 

것 다. 는 사 경  고립  아동들에   건강 평 에 

근거한 건강 진 프 그램  개 하  함 다. 째, 본 연 에 는 신체  

  하는 아동·청  건강에 한  강 었 , 

에 라 아동·청 에 한 보편  료 비스 공  도  

마 어야 함  안한다.  건강 진 책  비스들  · 아  

에게만  어 나, 본 연 결과에 근거하여 아동·청  건강에 

한  역시 책  차원에  루어 야 할 것 다. 째, 득  

아동건강에 한 향   역할에 해  매개  수  고 하여, 

다양한 단계   사 복지 비스  프 그램  개 할 필 가 다.  

들어, 아동·청  건강  진시키는  과  프 그램,  

포함한 가 료, ·아동  가   동 지원 등  득  아동건강에 한 

직  향  하는 극  략   수  것 다. 마지막 , 

득-아동건강 간 계가 아동  함에 라 욱 강해진다는 연 결과  

고 하여 학 나 지역사  차원에 도 보다 포 고 실질  안  

강 어야 할 것 다.  

약하 , 아동건강에 한 사  지원  경 , 가 , 료  

차원에  포  개  하 , 는 득  아동건강에 한 향  

시킬 수 는 보 들에 한 탐색  후  루어질 필 가 

 시사한다.  

 

 

주 어: 건강 사 결  , 득 달 , 아동건강 달 ,  

, 재  , 역할  매개 과, 다 집단  

학  : 2007-30056 
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