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Previous studies have shown that there is a significant impact of family income on the child health. Nonetheless, such relationship is not universal for all the countries. This work estimates such relationship for Ukraine and finds it significant. However, the sign of the relationship depends on the family type. As part of child health – income gradient, this work investigates impact of income on chronic diseases. Results reveal that income does not cause chronic conditions and there is only partial evidence that it can affect the degree of harmful influence of chronic disease on health. 
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Glossary

Health-income gradient – positive relationship between income and health; empirical fact that people with higher income also have better health. 

Liquidity constraints - problems for family to find financial recourses in the very short term
Chronic conditions - a disease that is long-lasting or recurrent

Chapter 1

Introdiction

A strong and positive relationship between health and economic status, called income-health gradient (or income gradient in health), has been documented for many countries. This is, of course, not surprising. According to the health production model, income can influence health directly through better investment in health, and also indirectly by increasing the efficiency of other inputs to health production. Indeed, people with higher income can afford not only better health services, but also better food, accommodation, education, all of which  has its own influence on health. 

Of course, while income influences health, health also influences income. People may have lower education and productiveness due to health problems, both of which have a direct impact on income, resulting in endogeneity problem. Theoretical and empirical discussions of the causality question still remain unsolved as summarized by Smith (1999).

In the context of the health-income relationship researchers have also investigated the effect of income on child health (Case et al. 2002, Currie and Stabile 2003, Currie et al.  2004, and others). For child health, the endogeneity problem is not as straightforward as for adult health, as children do not earn income directly. This makes the effect of income on child health easier to identify compared to the effect of income on adults’ health. The impact of income inequality on child health is an important policy issue because health in childhood has a strong influence on the health in adulthood, on education, and therefore on labor market outcomes (Conely et al. 2001). The impact of economic status on health is especially strong during critical periods of growth and development of a human body (Smith, 1999). For instance, health in early childhood can predict cardio vascular, neurological and respiratory diseases, all of which are common in Ukraine. Hence, children’s health has a long lasting influence on the health at middle and older ages as well as important economic outcomes.

This work investigates the impact of current income on child health based on data on Ukrainian households. As has been explained above, studying the influence of income on child health is important for a country. Studies for Great Britain, Sweden, United States, and Canada have shown that income gradient and its changes for different age groups vary across different countries. That is why it is difficult to apply results from other countries to Ukraine and hence a country specific study is necessary. 

In Ukraine, over the last fifteen years income and life expectancy has dropped substantially. Health care and social systems have seriously deteriorated. These tendencies increase the importance of reform in these spheres. This study can show most important determinants of child health and that is why to have important policy implications. In particular, this research aims to answer questions whether income has an influence on child health and degree of health income inequalities, whether such influence is the same for all children and constant over the child age, what parent’s characteristic’s can decrease influence of family income. The answers to these questions will help to increase efficiency of various policy measures.

The rest of the study is organized as follows. Chapter 2 discusses literature on general health-income gradient as well as specific issues concerning child health-income relationship. Chapter 3 gives some theoretical background of the model, well developed in other studies, and presents empirical models estimated in this work. The next chapter focuses on data description and primary analysis of child health-income gradient. Then various estimations of different modifications of the model are presented in Chapter 5, which is followed by conclusion.

Chapter 2

Literature Review

A great number of empirical studies have investigated the relationship between income and health in different countries. This review briefly discusses how income can influence health and how health can influence income in general health-income relationship. Then the discussion will switch to child health-income gradient. In this part, the main differences in findings on gradient and its behavior over the child age are presented. After that, the review discusses some of the specific questions related to income measurements and instruments.

The researches have shown that there is a positive significant association between income and health: people with higher income on average have better health (Marmot, 1999, Deaton and Paxson, 1998; Mirovsky and Ross, 1999; Robert, 1999; Smith, 2004 and others). In order to investigate income-health relationship, researchers use various measures of health and income. Health is measured by self-rated health, mortality, specific health problems, chronic conditions as well as psychological health. Income is measured as current, permanent income (Ettner, 1996, Meara, 2001, Meer et al., 2003), wealth (McDonough et al., 1997; Feinstein, 1993; Smith, 1999). Endogineity problem leads to application of various instruments for income, such as unemployment rates, parental education, partner’s characteristics, work experience, inheritance (Ettner, 1996, Meer et al., 2003, others). However, the results are ambiguous, and researchers still argue what is the cause and what is the consequence. 

The traditional views on how income influences health are risk behaviors that are more common for lower income and less educated groups of people (Marmot, 1999) and worse access to health care. However, an increase in well being over the decades, has led to the changes in main health risk factors and causes of death (Smith, 1999).The main risks are not already severe epidemics and infections but chronic conditions and life-style risks  These new circumstances have required new explanations of health-income gradient. Among them are negative impacts of low income during the critical periods of development, such as childhood (Smith, 1999). Indeed, poor health and nutrition in early childhood has long-lasting impact on health. Researches also emphasize on psychological factors relate to income level that can influence health such as social position and income inequality (Marmot, 1999).

Health can also influence income, wealth, and economic status. First, it can influences expenditures on health care directly or on insurance. For people with poorer health the probability of great health care expenses is higher, so people may give up part of their wealth in order to offset possible future health expenditures. What is more, health status can influence labor market decisions. Healthy people can work longer hours and be more productive (Wu, 2003).

There can be also a third possibility. Some other factors affect both health and income. For example, people who value future earnings and health less than present can invest less in the human capital and that is why have worse health and income in the future (Barsky et al., 1997).

As mentioned above, health at some critical periods of life, such as childhood, can have long-lasting impact on person’s health and income gradient. That is why some of the researches focus on child health-income gradient. Moreover, investigating child health-income gradient allows partial mitigation of the endogeneity problem, because a child does not participate in labor market.

The main question in focus of such types of the research is the magnitude of income gradient and the changes in the gradient over the child age. All researchers agree that income has indeed significant impact on child health. However, findings on changes of income gradient over the child age differ among the studies. Research on Canada and the USA find a significant income gradient, which increases with child age (Case at al. 2002, Currie, 2003). In order to check the robustness of the result, authors add important variables that could reduce the importance of income. Adding health at birth and chronic conditions do not eliminate the effect of income inequality on health. Even more, the presence of chronic conditions increases the role of income in maintaining health status (Case, 2002). Children from the households with different socio-economic position are able to overcome a health shock, namely, chronic conditions, with similar success. However, children with low socioeconomic status have worse health because they have more shocks to their health due to life-style, nutrition, worse detection of disease, etc. (Currie, 2003).

Finally, parents’ health is added to a model. Parents’ health and income are highly correlated: genetically healthier parents can have healthier children and have higher income. That is why samples of adoptive and own birth children are separated in order to investigate the effect of genetic ties. Nonetheless, the difference in income effect for different parental types is not found, suggesting that the income effect is not driven by parents’ health as an omitted variable (Case, 2002).

The research considered above finds a growing role of income in determining health for older children. In contrast to the studies discussed above, research on Great Britain, Ireland, and Sweden, shows little difference in income gradient for different age groups of children (West, 1997, Currie 2004; Nahum, 2007). 

First works comparing the association between the class status of a family on different health outcomes, for young males and females are done without computing income gradient (West, 1997). It is found that health inequalities due to the socioeconomic position decrease in youth. More complex studies confirm the result for these countries showing lower magnitude of income gradient and decrease of income gradient in youth (Currie at al. 2004; Nahum, 2007). Nonetheless, these results can be sensitive to the sample size construction of variables and composition of the sample (Case et al., 2007). 

Different explanations for an existence of such income-health gradient are provided. First of all it is secondary school influence that can reduce the effect of home background and neighborhood by promoting cross class relations and activities, which can influence health directly, or indirectly through creating common youth culture and values (West, 1997). Another possible explanation is free access to efficient health care (National Health Service) (Currie et al. 2004) 

The size and significance of the income-child-health gradient depend on the measure of income used. All the researchers find a significant impact of current income. However, average or permanent income appears to have stronger influence for all age groups, supporting permanent income hypothesis (Curtis et al. 2000, Case et al. 2002). On the other hand, limitations on very short run income also appeared to have a significant effect. Liquidity constraints (problems with finding financial recourses in the short term) increase the probability of a child having worse health more than just current income. This fact can be explained by the influence of liquidity constraints on living conditions and parents’ worries about financial situation (Nahum, 2007).

While all the works mentioned above documented important findings, still there can be a problem in the research of this kind. Child health can in fact influence family income. In their work Case et al. (2002) mention that for children the effect of child health is at least not as direct as for adults, as children do not earn money. However, children with bad health may need more attention and some specific treatment, often provided by parents, which may negatively influence family income. Following Case et al. (2002), most authors do not pay much attention to the endogeneity problem. That is why instruments are not widely used in child health-income gradient research. One of the attempts has been to use grand parents smoking as an instrument for parent’s income (Doyle et al., 2007) The problem is that this instrument may have direct influence on child health, not only through income, so this instrument also may give inconsistent result.

This work aims to investigate relationship between income, child health, and chronic conditions, focusing on Ukrainian transition economy. The evidence from other transition countries is very limited. The author is only aware of one study investigating determinants of child health for the transition economy of Romania based on health production model (Skoufias, 1998). One of the determinants used in the model is income measured as a consumption of basic utilities. The results obtained by the author are controversial: higher family income is associated with better health for girls and worse health for boys. The author explains it by gender bias in the allocation of household resources. Moreover, the author does not investigate the influence of income for different ages, having only a sample of children under five.

As can be seen from the above discussion, while authors find different results in the size of income gradient and its changes for different children’s age groups and countries, the debate on the effect of income on child health remains. The explanation of the effect is also not clear. Researchers are incorporating new types of income constraints and instruments in order to investigate new aspects to the analysis. Moreover, relevant research is not widely presented for transition countries. All this leaves a space for developing this kind of the research further.

Chapter 3

Methodology

The Committee on Evaluation of Children's Health of the National Research Council (2004) in the US developed the following model of child health. Child health is a result of interaction of various factors, namely, social environment, biology, physical environment, and behavior. All these factors interact in some specific environment of policy and available services.

Influence of interaction of the factors is not constant over time. Periods of rapid growth are combined with periods of slower development. That is why interaction of various factors varies over time and periods of growth. Furthermore, such influences result in health changes, which can be also rapid or slow. Sometimes changes in health can be seen only after long period of time. This model looks at interactions of factors as a kaleidoscope.

Formal theoretical model in this paper is similar to the one used in other studies of child health demand (Bassolé, 2007, Alves and Beluzzo, 2004). It is built on Becker’s (1981) household utility maximization problem and on Grossman’s (1972) health production model. In his work Becker assumed that household as one unit allocates its time and money income in order to maximize joint utility function subject to household budget constraint. Health is one of the factors in the utility function.

Health status is given by the production function according to Grossman’s model. In his model Grossman (1972) emphasizes that individuals are not only consumers of the health but also producers. They spend their time and money on the production of health. They combine such factors as health care, diet, exercise, environment, income and time to produce health stock in order to obtain more healthy days for leisure and consumption. Child health is also produced in a similar way. Child health is a function of different health care inputs, such as health care, diet, exercise, and child characteristics, such as age and gender, household and environmental characteristics.

Maximizing utility subject to budget constraint and health production function gives the following optimal health equation (Bassolé, 2007):
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The child health (H) is a function of child characteristics (Xi), such as age and gender, household characteristics (Xh), environmental characteristics (Xe), household income (Y), vector of prices (Pg is a price of a composite good, W is parents’ wage, which is a price of leisure, Pf is a vector of prices of health inputs), and  unobserved factors (ε).

Income is expected to have positive influence on child health as it allows to increase investments in health and their efficiency. Age is expected to have negative impact on child health since health deteriorates with age as stated in the Grossman’s model. It can be expected that boys have worse health than girls do, because life expectancy is shorter for males. And finally, children living in better environment are expected to be healthier.

Empirical model used here is typical for this kind of research .

H=β0+β1lny +β2lnyAge +δ1Xi  +  δ2Xh + δ3Xe + u1
(2)
H – health of a child

lny – log of income. 
In order to investigate changes of child health-income gradient with child age interaction term is included. Price and wage levels are excluded from the model assuming that they are the same in different regions of Ukraine or will be captures by other dummies such as type and size of settlement. 

Child characteristics Xi include age and gender of a child, environmental characteristics Xe describes pollution of the region where the family lives, household characteristics Xh include log of household size, age of mother and father, level of their education and employment status. The characteristic’s variables are similar to those used by Currie et al. (2004). We use characteristic’s variables according to Currie et al. (2004) in order to eliminate impact of different characteristics which may differ for households with children of different age.  Parents’ education is a special factor and a lot of literature has been devoted to studying of parents’ education influence on child’s health status and health practices. Parents’ education is expected to have a positive influence on child health. Usually education is measured as years of schooling. The dataset used in this work allows only indicators for different education levels. In particular, indicator of higher education is used. Inclusion of parents’ education and unemployment can cause the distortion of the results due to the endogeneity problem. So, one should be careful with the interpretation of these results. As an additional control variable for parents’ health can be used. However, parents health can be influenced by the same factors as the child health, for example, environment. Such correlation between child and parents’ health may result into spurious regression. That is why it could be useful to include parental health as a factor of risk of genetic disease. Such measurement will not reveal all the relation between parents and the child health; however, it will show the main health risks and will allow avoiding spurious regression. Omitting this variable may lead to a bias. Another way to include parent’s health is to include data in health behavior. In this research health behavior variables include dummies for frequent alcohol consumption and sport activity, number of cigarettes smoked per day.

What is more, one may think that income influences child health differently in families with both parents and only one of them. Increase in income is usually associated with increased labor supply. If there are two parents in the household, they can substitute between each other and more efficient at work will working and more efficient in child upbringing will take more care about the child. However, if there is only one parent in household, increase in labor supply implies a direct decrease of attention to the child. As a result, health can deteriorate.
Researchers also pay attention the impact of chronic conditions in the two following way. First, weather children with low income have higher probability to have chronic condition. Second, what is influence of chronic condition on health. The following equations, introduced by Case et al. (2002), are offered to estimate

C=α0 + α1lny + δ1Xi  +  δ2Xh + δ3Xe  + u2
(2)

H=(0 + (1 lny + (2 C + (3 lny C + δ1Xi  +  δ2Xh + δ3Xe + u3
(3)

C – indicator for a child to have specific chronic diseases

The rest of the variables are defined the same as in model (1).As Case et al. (2002) emphasizes these equations can be used to test the following:

1. We can see whether poorer child is more likely to have a chronic disease (test weather α1 is negative)

2. Test whether chronic condition have greater impact on the health status  of poorer child  ((3 <0)

Chapter 4

Data Description

In the years 2000 (21 of February - 14 of March) Kiev International Institute of Sociology (KIIS) conducted the health survey “Health and welfare in transition societies-2000”. Information on living conditions, income and expenditures in each household has been collected. Individuals have been asked about the general state of health, chronic conditions, medical institution attendance, and the behavior that influence health. KIIS questioned 805 households or 1835 individuals among which 550 children under eighteen. The sample is representative for the population of Ukraine. After drooping observations that have missed data on child health and family income, as well as observations wher income is zero, 509 observation remains. The main drawback of the data is small size, compared to datasets used in similar researches.

Measurement of health

The survey measures self reported health  according to 5 categories, from 

1 – Good health to

5 – Bad health

Such a measurement is consistent with Case et al. (2002). For children under fifteen health status is reported by their parents. Children older than fifteen reported health by themselves. Distribution of health are given by Figure 1
Figure1. Distribution of child health over the child age
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As can be seen from the graph, the most common health status is different for different ages For small children under 3 the most common is good health status (57%) But for children aged 14-17 the most common is average health (45%). Rather unusual is small fraction of children with fairly good health status for all age groups (17-18%). It can be clearly seen that with age the health of a child deteriorates. The fraction of good health decreases and fraction of average, rather poor and poor constantly increases.

Although self reported measurement of health is consistent with Case et al. (2002), Currie et al. (2003) and other authors, it can still introduce a measurement error as parents may not be objective while evaluating health of their child. 

Measurement of income

The relationship between the child health and current income should be investigated. In all the relevant literature researchers use yearly income for this purpose. Dataset used for this research does contain such information. The survey measures income as the total income of family last month (income really received). It includes all types of income of all household  members, including main, additional, temporal works, pension, stipends, income from garden plot, relatives' and friends' aid etc. Income is measured in UAH. Average income amounts to 195 UAH. Expenditures are also reported. Total expenditures amount on average to 260 UAH.

The household income is expected to have positive impact on child health. The first simple analysis is presented on Figure 2. The graph shows health status according to income levels for different age groups. However, no clear trend can be seen. The result is ambiguous and needs more careful investigation, which will be presented in the next section.

Figure 2 The household income and child health by age groups.
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Descriptive statistics of other important variables is given in the Table 1. Average age of children is 9.34. Average health status is 2.2 which is a little worse than fairly good. Probability for a child to have a chronic condition is 37%. On average a child spent 1.45 days in hospital during the last half of the year. Education variable is dummy with 1 for higher education. 18% of mothers and 7% of fathers have higher education .

Table 1. Summary statistic

	
	year 2000

	Age
	9.34

	
	(0.21)

	Income (UAH)
	195.49

	
	(10.49)

	Expenditures (UAH)
	259.86

	
	(13.05)

	Health status
	2.21

	
	(0.04)

	Child chronic conditions
	0.37

	Child days in hospital
	1.46

	
	(0.25)

	Mother’s education level
	0.18

	Father’s education level
	0.07

	Male
	0.49


Standard deviations are in parentheses

Chapter 5

Empirical Results

Base health-income gradient model estimates

This section presents more sophisticated research on child health-income gradient. To estimate the impact of a family income on child health Probit models are used. Although the dependent variable (child health status reported by parents) has a clear order, tests reveal that parallel regression assumption is violated and ordered regressions cannot be used. That is why dependent variable is grouped by two categories: good and fairly good health versus average, rather poor and poor.

Estimations are done for two measurements of income: monthly income and monthly expenditures. Table1 presented here shows results on monthly income regressions.  By the construction this variable is most appropriate for estimation of current income. However, the household may misreport this variable. This hypothesis is supported by the fact that reported household income is less than average salary of one person in the year 2000. That is why expenditures are also used as an approximation of current income. Table A.3 in the appendix represents results for regression using expenditures.

First of all, probit models are run using standard control variables. Child characteristics include age and gender of a child. Environmental characteristic is described by the quantity of pollutant emissions from stationary sources in region, household characteristics include log of household size, indicators for absence of mother and father in the household (with both parents present in the household as a base category), age of mother and father at child birth, conditional on indicators for presence of father and mother and also level of their education and employment. The characteristic’s variables are the same to those used by Currie et al. (2004). The construction of variables is describes in Table A.1

Another issue that may cause econometric problems is missed observations on different information about parents. Children fathers answer the surveys less frequently than mothers. In this particular case 22% of all fathers present in households did not answer the interview. There are several ways to treat this problem. First of all, missed observations can be dropped (Case et al. 2002). However, this can produce sample selection bias. To see this two identical regressions are run which do not contain any variables on parent’s characteristics. The only difference is that one regression contains all the observation and another only those households where both parents answered the survey. Results presented by Table A.2 in the appendix reveal that exclusion of these observations indeed changes the results. In particular, it shows that influence of income changes over the child age for short sample and, which is not true for the regression with all the observations. That is why exclusion of missed observations is inappropriate.
Secondly, missed observations can be set equal to mean value for each gender (this method is especially applied to small samples)(Case et al. 2004).But this can also distort the results. And the last method is to include dummies for parent been present in the household but not answering the interview and include parents’ control variables conditioned on them been both present in household and answering the interview (Currie 2004). The last two methods produce very similar results. The last method is chosen for this work. 

In general, impact of income is indeed positive and significant for children living with both parents. Health, as also was predicted, decreases with child age. However, there is no evidence that child health – income gradient changes over the child age. Interaction term of income and child health is insignificant.

On the other hand, there is evidence that income has different impact on child health in families with both parents and only one of them. An increase in income by 1% decreases the probability of child having good health by 0.0024 if there is no mother in household and by 0.0020 if there is no father compared to households with both parents. As already mentioned this can happen because increase in income can be associated with higher labor supply by the parent. If there is only one parent, than increase in labor supply decreases the time parent can spend with the child or taking care about him or her. That is why, increase in household income can be associated with negative changes in child health in families with only one parent.

Another interesting finding is that the probability of child to have a good health is higher in smaller towns. The probability to have a good health increases by 0.13 if a child lives in the settlement with the population less than 200 000 people. This can be explained by the life style in small towns. Although health care services can be of lower quality in small towns, people walk more, use transport less frequently, have more physical activity, etc.

Mother age at child birth has a negative impact on child health. Increase in mother age decreases the probability of child to have good health by 0.008. However, this result can be misreported because of missed observations.

Column (3) of Table 2 included the same control variables as Column 1 and 2 and also indicators for parents’ unemployment and higher education. Impact of these variables is widely presented in the literature as a separate research.  Surprisingly, these variables are insignificant. 

As was expected, parents’ health (Column 4) has a positive and significant influence on child health. Increase in mother health indicator increases the probability of having good child health by 0.224 and increase in father’s health indicator by 0.204. However, these results can be due to the endogeneity problem. Variables for parents’ health behavior (Column 5) are insignificant. Insignificance of education, employment, and health behavior can be due to small sample size and high percentage of missed observations. In contrast, income coefficients remain similar in all the regressions and their significance does not decrease.

Table 2. Influence of income on child health. Probit regressions.

	
	(1)
	(2)
	(3)
	(4)
	(5)

	Log (income)
	0.079
	0.018
	0.080
	0.073
	0.079

	
	(0.030)***
	(0.055)
	(0.033)**
	(0.032)**
	(0.034)**

	Age
	-0.021
	-0.055
	-0.022
	-0.016
	-0.022

	
	(0.004)***
	(0.027)**
	(0.004)***
	(0.004)***
	(0.004)***

	Male
	-0.061
	-0.060
	-0.059
	-0.039
	-0.056

	
	(0.042)
	(0.042)
	(0.043)
	(0.041)
	(0.043)

	Log of h/h size
	-0.003
	0.001
	0.000
	-0.012
	0.018

	
	(0.073)
	(0.073)
	(0.074)
	(0.072)
	(0.075)

	Mother age at child birth
	-0.008
	-0.008
	-0.008
	-0.005
	-0.008

	
	(0.004)*
	(0.004)*
	(0.004)*
	(0.004)
	(0.004)*

	Father age at child birth
	0.005
	0.005
	0.005
	0.007
	0.004

	
	(0.006)
	(0.006)
	(0.006)
	(0.006)
	(0.006)

	Environment
	0.000
	0.000
	0.000
	0.000
	0.000

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	Small town
	0.132
	0.134
	0.132
	0.161
	0.137

	
	(0.047)***
	(0.047)***
	(0.047)***
	(0.045)***
	(0.048)***

	Mother did not answer 
	-0.064
	-0.074
	-0.074
	0.041
	-0.073

	the survey
	(0.134)
	(0.134)
	(0.134)
	(0.131)
	(0.137)

	Father did not answer 
	0.180
	0.187
	0.179
	0.313
	0.196

	the survey
	(0.159)
	(0.157)
	(0.159)
	(0.119)***
	(0.157)

	No mother
	0.443
	0.445
	0.434
	0.434
	0.439

	
	(0.105)***
	(0.095)***
	(0.139)***
	(0.134)***
	(0.120)***

	No father
	0.450
	0.450
	0.451
	0.452
	0.451

	
	(0.023)***
	(0.022)***
	(0.022)***
	(0.020)***
	(0.022)***

	Log (income)* no mother
	-0.244
	-0.249
	-0.235
	-0.199
	-0.237

	
	(0.146)*
	(0.146)*
	(0.147)
	(0.138)
	(0.146)

	Log (income)* no father
	-0.202
	-0.211
	-0.215
	-0.220
	-0.213

	
	(0.078)***
	(0.079)***
	(0.080)***
	(0.074)***
	(0.080)***

	Log (income)* no mother and father
	0.064
	0.063
	0.064
	0.048
	0.063

	
	(0.054)
	(0.054)
	(0.054)
	(0.048)
	(0.054)

	Log (income)* Age
	
	0.007
	
	
	

	
	
	(0.005)
	
	
	

	Mather’s unemployment
	
	
	-0.042
	-0.072
	-0.042

	
	
	
	(0.062)
	(0.062)
	(0.062)

	Father’s unemployment
	
	
	0.043
	0.047
	0.055

	
	
	
	(0.067)
	(0.064)
	(0.068)

	Mother with higher education
	
	
	0.024
	0.052
	0.028

	
	
	
	(0.073)
	(0.069)
	(0.073)

	Mother with higher education
	
	
	-0.019
	-0.070
	-0.026

	
	
	
	(0.114)
	(0.108)
	(0.116)

	Mother’s smoking
	
	
	
	
	0.003

	
	
	
	
	
	(0.007)

	Father’s smoking
	
	
	
	
	0.002

	
	
	
	
	
	(0.003)

	Mother’s beer consumption
	
	
	
	
	-0.230

	
	
	
	
	
	(0.324)

	Father’s beer consumption
	
	
	
	
	0.184

	
	
	
	
	
	(0.158)

	Mother’s consumption of alcohol
	
	
	
	
	0.441

	
	
	
	
	
	(0.316)

	Father’s consumption of alcohol
	
	
	
	
	-0.030

	
	
	
	
	
	(0.160)

	Mother’s Sport
	
	
	
	
	-0.001

	
	
	
	
	
	(0.080)

	Father’s Sport
	
	
	
	
	0.069

	
	
	
	
	
	(0.070)

	Mother has a good health
	
	
	
	0.224
	

	
	
	
	
	(0.053)***
	

	Father has a good health
	
	
	
	0.204
	

	
	
	
	
	(0.054)*** 
	

	Observations
	509
	509
	509
	509
	509


Marginal effects are reported. Robust standard errors in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 

Column (1) includes standard control variables described in text. Column (2) includes the same controls as Column (1) and interaction term of income and child age. Column (3) includes the same controls as Column (1), also parents’ unemployment, and higher education dummies. Column (4) includes the same controls as Column (3) and dummies for good parents’ health. Column (4) includes the same controls as Column (3) and dummies for parents’ health behavior

Basic model is checked for heteroskedusticity and normality with LM tests. In both cases test statistics do not exceed critical value, which implies that homoskedusticity and normality assumptions were not violated. The next step should be estimation of multinomial probit models. However, likelihood function is not concave, which makes estimations impossible.
Psychological factors estimates

Another hypothesis raised by other authors is that health – income gradient can be explained not only by absolute value of income but also by psychological factors (Nahum, 2007; Smith, 1999). For this purpose, instead of income, regression includes dummies weather mother and father experience straining and not straining economic problems (with base not experiencing economic problems). Such dummies do not represent objective household income measure but include subjective perception in income level. Other control variables are defined as before. The results presented by Table 3 shows the estimates of the corresponding regression for different types of families. Column 1 includes all the families, column 2 includes families with both parents, and column 3 families only with 1 parent. However, the results are not significant for any subgroup of families.

Table3. Impact of physiological perception of economic problems on child health. 

	
	(1)
	(2)
	(3)

	Mother experienced straining or very straining economic problems
	-0.006
	0.002
	-0.051

	
	(0.098)
	(0.109)
	(0.188)

	Mother experienced non straining economic problems
	-0.036
	-0.025
	-0.322

	
	(0.105)
	(0.115)
	(0.230)

	Father experienced straining or very straining economic problems
	-0.110
	-0.108
	

	
	(0.143)
	(0.142)
	

	Father experienced non straining economic problems
	-0.045
	-0.063
	0.532

	
	(0.148)
	(0.147)
	(0.045)***


 Marginal effects are reported. Robust standard errors in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 

All the regressions include child gender, age, log of household size, parents’ age at child birth, conditioned on them been present in the interview and in the household, environmental variable, dummies on small size of settlement, presence if mother and father in the household and interview.

Column (1) includes all the families, column (2) includes families with both parents, and column (3) families only with 1 parent

Chronic condition models

And finally, the last issue discussed here is influence of income on chronic conditions and influence of chronic condition on child health. First, effect of income on probability of having chronic condition will be examined (equation3). Results are presented in Table 4. In contrast to self rated health, the results show that income there is no evidence that income influences probability of having chronic condition.. Results for expenditures shows that only if there is no mother in the household, increase in income increases the probability of child to have chronic condition, This the only one significant result for income and expenditure variables.

Table 4 Influence of income on chronic conditions

	
	(1)
	(2)

	Log (income)
	-0.033
	

	
	(0.032)
	

	Log (income)* no mother
	0.213
	

	
	(0.134)
	

	Log (income)* no father
	0.105
	

	
	(0.074)
	

	Log (income)* no mother and father
	-0.063
	

	
	(0.045)
	

	Log(expenditures)* no mother
	
	0.017

	
	
	(0.031)

	Log(expenditures)* no father
	
	0.423

	
	
	(0.136)***

	Log(expenditures)* no mother and father
	
	-0.089

	
	
	(0.083)

	Log(expenditures)
	
	-0.011

	
	
	(0.050)

	Age
	0.027
	0.029

	
	(0.004)***
	(0.004)***

	Male
	0.068
	0.071

	
	(0.041)*
	(0.041)*

	Observations
	510
	487


Marginal effects are reported. Robust standard errors in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 

All the regressions include child gender, age, log of household size, parents’ age at child birth, conditioned on them been present in the interview and in the household, environmental variable, dummies on small size of settlement, presence of mother and father in the household and interview.

Column (1) present estimation for income variable, column (2) present results for expenditures.

And the last table 5 represents estimation of equation (4). This Equation allows answering various questions. In particular, it was found that chronic condition has indeed negative and significant impact on subjective health measurement.

The evidence of income influence is mixed. For families with both parents there is no evidence that chronic conditions have greater impact on the health status of poorer child. However, impact of chronic condition becomes worse with income increase if there is no mother in the household. For father presence, similar results were not found. Nonetheless, absence of both parents eliminates negative impact and shows positive influence of income.

Table5. Influence of chronic conditions on health: role of income

	
	(1)
	(2)

	Log (income)
	0.041
	

	
	(0.033)
	

	Chronic condition
	-0.705
	-0.820

	
	(0.257)***
	(0.285)***

	Age
	-0.008
	-0.008

	
	(0.004)**
	(0.004)**

	Male
	-0.021
	0.002

	
	(0.037)
	(0.036)

	Log (income)* Chronic cnd
	0.057
	

	
	(0.050)
	

	Log (income)* no mother
	-0.128
	

	
	(0.131)
	

	Log (income)* no father
	-0.153
	

	
	(0.076)**
	

	Log (income)* no mother and father
	0.016
	

	
	(0.058)
	

	Log (income)*Chronic cnd * no mother*
	-0.324
	

	
	(0.051)***
	

	Log (income)*Chronic cnd * no father
	-0.006
	

	
	(0.023)
	

	Log (income)*Chronic cnd * 
	0.348
	

	no mother and no father
	(0.016)***
	

	Log(Expenditures)
	
	0.032

	
	
	(0.034)

	Log(Expenditures)*Chronic cnd
	
	0.071

	
	
	(0.054)

	Log(Expenditures)*no mother
	
	-0.277

	
	
	(0.140)**

	Log(Expenditures)*no father
	
	-0.091

	
	
	(0.079)

	Log(Expenditures)*no mother and father
	
	0.005

	
	
	(0.048)

	Log(Expenditures)*Chronic cnd * 
	
	-0.266

	no mother
	
	(0.046)***

	Log(Expenditures)*Chronic cnd * 
	
	0.008

	no father
	
	(0.021)

	Log(Expenditures)*Chronic cnd *
	
	0.278

	no mother and father
	
	(0.014)***

	Observations
	509
	486


Marginal effects are reported. Robust standard errors in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 

All the regressions include child gender, age, log of household size, parents’ age at child birth, conditioned on them been present in the interview and in the household, environmental variable, dummies on small size of settlement, presence of mother and father in the household and interview.

Column (1) present estimation for income variable, column (2) present results for expenditures.

The evidence of income influence is mixed. For families with both parents there is no evidence that chronic conditions have greater impact on the health status of poorer child. However, impact of chronic condition becomes worse in income increase if there is no mother in the household. There is no similar result for father being absent in the household. Nonetheless, absence of both parents eliminates negative influence and shows positive impact of income.

From the results obtained above one can make a conclusion that income has positive effect on child health in families with both parents and negative effect households with only one parent.  Other variables that have important influence on child health are mother age at childbirth and parents health. The evidence with chronic conditions is so straightforward and needs further investigation.

Chapter 6

Conclusions 

The aim of this paper is to investigate the child health – household income gradient using the Ukrainian data. This includes influence of income on child health, its changes over child age and family type, influence of income on the probability to have a chronic condition and influence of income on child health with the presence of chronic condition. Apart from that other hypothesis on psychological influence of low income are also investigated here. 

It was found that influence of income on child health depends on the type of family a child lives in. In the family with both parents, income gradient is positive. On the other hand, it was found that income is negatively related with health in families where only one parent is present. Although such findings are not presented in the relevant literature, they can have theoretical ground.  An increase in income can be also caused by increase in labor supply. If there is only one parent in the household, tasks cannot be substitute between spouses. Then an increase in labor supply implies decrease in total time and effort spent with child. As a result, child health can decrease.
Apart from main variable of concern household income, it was found that child health decreases with age. However, it was not found that child health –income gradient does not change with child age. This suggests that income inequalities in health do not increase over the child age. Unexpectedly important employment, education, and health behavior variables are insignificant in this study. However, this can be explained by small sample size and high percentage of missed variables. That is why, this is not the final conclusion on the influence of these variables.
Concerning psychological side of income health gradient, objective income variables were replaced with subjective ones. However, parent’s assessment on weather income is enough not to experience economic problems does not show a significant influence on child health. 

And finally, this work investigates influence of chronic conditions. The evidence here is mixed. In contrast to self-rated health, income did not appear to have significant and steady influence on probability of having chronic condition. Objectively chronic conditions are indeed limiting the health. But it is not clear weather the income helps to overcome chronic condition. The answer again depends on the structure of the family.  For families with both parents there is no evidence that chronic conditions have greater impact on the health status of poorer child. For families with only father present in the household, impact of chronic condition becomes worse with income increase. However, this cannot be stated about the families with only mother present.

The questions answered above have various implications. Income inequalities do not increase over the child age. This is already a good characteristic of the society. Nevertheless, income inequalities exist. What is more, simple increase in income will not necessarily imply increase in child health. The policy should also be aimed at decrease of negative relationship between income and health for families with only one parent. This could be done through improvements of health behavior of a child, modeling healthy life style, improvement in knowledge of own health. However, real causes of such negative relationship still have to be investigated in more detail.
Although some of the important questions have been answered in this work, a lot of them questions still remain. Further research should be based on expanded sample of children in the survey, because the results on income-health gradient can be sensitive to sample size. This would also allow investigating the impact of each particular type of chronic condition, finding the most limiting ones. It is also necessary to have more careful health measurements of both child and parents, which would permit to distinguish genetic diseases and decrease endogeneity bias.
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Appendix

Table A1. Construction of variables
	Income
	Total income of family last month (income that you really have received) including all types of income of all H/H members, including main, additional, temporal works, pension, stipends, income from garden plot, relatives' and friends' aid etc. UAH.

	Expenditures
	Sum of all expenditures (A15) on food, public utilities, consumer goods, medicine expenses, fees on health services, services, non-food expenditures, other. UAH

	Economic problems (with base of no economic problems):
	

	Straining or very straining economic problems
	· 1 if experienced 

· 0 if not

	Not straining economic problems
	· 1 if experienced 

· 0 if not

	Male
	1 male, 0 female

	Age
	In years

	Small town
	1 if population is less than 200 000

	Health status
	1 – good, 5 – poor

	Good health dummy variable
	1-good or fairly good health

0 – average, fairly poor, poor

	Child chronic conditions
	Whether a child has a any defect or injury that lowers his/her functional capacity, or any chronic illness( 1 if yes)

	Child days in hospital
	How many days has he/she been hospitalized during past six months

	Environment pollution
	Quantity of pollutant emissions from stationary sources by oblast (thousand tons)

	Parents’ unemployment status
	1 if person is unemployed

	Parents’ higher education
	1 if person has a higher education

	Health behavior
	

	Smoking
	Number of cigarettes a person smokes at present

	Consumption of beer
	1 if drinks daily or nearly daily 

0 if less frequently

	Other alcoholic beverages 
	1 if drinks daily or nearly daily 

0 if less frequently

	Sport activity
	1 – Frequency of sport activity is 2 times per week or more

0 if less frequently


Table A2. Comparison of basic regression for two samples
	
	(1)
	(2)

	
	
	

	Log (income)
	0.015
	0.002

	
	(0.056)
	(0.062)

	Log (income)* Age
	0.006
	0.011

	
	(0.005)
	(0.006)*

	Age
	-0.052
	-0.072

	
	(0.027)*
	(0.031)**

	Male
	-0.048
	-0.047

	
	(0.043)
	(0.049)

	Log of h/h size
	0.009
	-0.042

	
	(0.072)
	(0.078)

	Environment
	0.000
	0.000

	
	(0.000)
	(0.000)

	Small town
	0.122
	0.119

	
	(0.047)***
	(0.054)**

	No mother
	0.462
	0.481

	
	(0.028)***
	(0.024)***

	No father
	0.441
	0.440

	
	(0.037)***
	(0.050)***

	Log (income)* no mother
	-0.269
	-0.307

	
	(0.150)*
	(0.153)**

	Log (income)* no father
	-0.194
	-0.193

	
	(0.082)**
	(0.091)**

	Log (income)* no mother and father
	0.074
	0.080

	
	(0.054)
	(0.054)

	Observations
	509
	396


Marginal effects are reported. Robust standard errors in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 

Column 1 includes all the observation Column2 drops all observations where at least one of the parents  present in the household did not answer the survey.

Table A3. Impact of reported family expenditures on child health

	
	(1)
	(2)
	(3)
	(4)
	(5)

	
	
	
	
	
	

	Log(expenditures)
	0.043
	0.060
	0.042
	0.055
	0.043

	
	(0.032)
	(0.065)
	(0.033)
	(0.032)*
	(0.034)

	Age
	-0.023
	-0.014
	-0.023
	-0.017
	-0.023

	
	(0.004)***
	(0.030)
	(0.004)***
	(0.004)***
	(0.004)***

	Male
	-0.036
	-0.036
	-0.037
	-0.016
	-0.039

	
	(0.043)
	(0.043)
	(0.043)
	(0.041)
	(0.043)

	Log og h/h size
	-0.008
	-0.008
	0.000
	-0.018
	0.012

	
	(0.075)
	(0.075)
	(0.076)
	(0.072)
	(0.079)

	Mother age at child 
	-0.007
	-0.007
	-0.007
	-0.004
	-0.007

	birth
	(0.004)
	(0.004)
	(0.004)
	(0.004)
	(0.004)

	Father age at child 
	0.004
	0.004
	0.004
	0.006
	0.003

	birth
	(0.006)
	(0.006)
	(0.006)
	(0.006)
	(0.006)

	Environment
	0.000
	0.000
	0.000
	0.000
	0.000

	
	(0.000)*
	(0.000)*
	(0.000)*
	(0.000)**
	(0.000)*

	Small town
	0.098
	0.099
	0.100
	0.142
	0.111

	
	(0.048)**
	(0.048)**
	(0.048)**
	(0.046)***
	(0.049)**

	Mother did not answer 
	0.016
	0.018
	-0.004
	0.122
	-0.001

	the survey
	(0.141)
	(0.141)
	(0.142)
	(0.131)
	(0.146)

	Father did not answer 
	0.109
	0.104
	0.108
	0.254
	0.097

	the survey
	(0.171)
	(0.172)
	(0.173)
	(0.140)*
	(0.177)

	No mother
	0.479
	0.479
	0.479
	0.479
	0.479

	
	(0.021)***
	(0.021)***
	(0.021)***
	(0.020)***
	(0.021)***

	No father
	0.169
	0.159
	0.214
	0.395
	0.201

	
	(0.407)
	(0.413)
	(0.382)
	(0.149)***
	(0.396)

	Log(expenditures)*
	-0.545
	-0.545
	-0.534
	-0.452
	-0.529

	no mother
	(0.136)***
	(0.135)***
	(0.136)***
	(0.131)***
	(0.136)***

	Log(expenditures)*
	-0.028
	-0.026
	-0.037
	-0.068
	-0.037

	no father
	(0.086)
	(0.086)
	(0.088)
	(0.083)
	(0.089)

	Log(expenditures)*
	0.034
	0.034
	0.033
	0.017
	0.032

	No mother and father
	(0.055)
	(0.055)
	(0.055)
	(0.047)
	(0.055)

	Log(expenditures)*Age
	
	-0.002
	
	
	

	
	
	(0.006)
	
	
	

	Mather’s unemployment
	
	
	-0.063
	-0.084
	-0.062

	
	
	
	(0.061)
	(0.060)
	(0.060)

	Father’s unemployment
	
	
	-0.015
	0.021
	-0.000

	
	
	
	(0.063)
	(0.061)
	(0.065)

	Mother with higher education
	
	
	-0.016
	0.003
	-0.017

	
	
	
	(0.075)
	(0.073)
	(0.075)

	Father with higher education
	
	
	0.019
	-0.001
	0.036

	
	
	
	(0.125) 
	(0.120)
	(0.127)

	Mother’s smoking
	
	
	
	
	0.002

	
	
	
	
	
	(0.008)

	Father’s smoking
	
	
	
	
	-0.000

	
	
	
	
	
	(0.003)

	Mother’s beer consumption
	
	
	
	
	-0.364

	
	
	
	
	
	(0.234)

	Father’s beer consumption
	
	
	
	
	0.198

	
	
	
	
	
	(0.160)

	Mother’s consumption of alcohol
	
	
	
	
	0.375

	
	
	
	
	
	(0.329)

	Father’s consumption of alcohol
	
	
	
	
	0.186

	
	
	
	
	
	(0.165)

	Mother’s Sport
	
	
	
	
	0.003

	
	
	
	
	
	(0.083)

	Father’s Sport
	
	
	
	
	0.015

	
	
	
	
	
	(0.070)

	Mother has a good health
	
	
	
	
	0.237

	
	
	
	
	
	(0.053)***

	Father has a good health
	
	
	
	
	0.187

	
	
	
	
	
	(0.055)*** 

	Observations
	486
	486
	486
	486
	486


Marginal effects are reported. Robust standard errors in parentheses 

* significant at 10%; ** significant at 5%; *** significant at 1% 

Column (1) includes standard control variables described in text. Column (2) includes the same controls as Column (1) and also interaction term of income and child age. Column (3) includes the same controls as Column (1) and also parents’ unemployment and higher education dummies. Column (4) includes the same controls as Column (3) and dummies for good parents’ health. Column (4) includes the same controls as Column (3) and also dummies for parents’ health behavior.
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