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Abstract: In the literature on the links between socio-economic status (SES) and child health,
there is evidence that the SES gradient is weaker for objective indicators of child health (e.g.,
height) than for subjective indicators (e.g., parental-assessed health). In this paper, we use cross-
sectional micro-data from the Growing Up in Ireland study to examine the SES gradient in height,
weight, general health status and chronic illness incidence. Using household income and mother’s
education as indicators of SES, we find only limited support for the contention that the SES
gradient in child health in Ireland is stronger for more subjective indicators of child health.

I INTRODUCTION

here is extensive empirical evidence on the link between socio-economic
status (SES) and health outcomes in both children and adults. For adults,
the observed SES gradient in health status has been found to be robust to the
definition of both SES (income, wealth, education, social class, etc.) and health
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(mortality, morbidity) (Palloni et al., 2009; Stowasser et al., 2011). The
evidence for adults is also consistent within and across countries, at all ages
and at all points in the distribution of SES (see Case and Paxson (2010) for a
summary). In terms of child health inequalities, there is some debate in the
international literature over the extent to which the SES gradient widens as
children age (Case et al., 2002); over whether the gradient may be weaker in
countries with universal access to free/heavily subsidised public health care
(Propper et al., 2007); and over the extent to which the gradient may be
weaker for objective indicators of child health (Currie et al., 2007).

Explanations for the observed link between SES and health include the
direct effect of SES (i.e., via access to health care, housing quality, etc.); the
influence of early childhood circumstances (e.g., in-utero conditions); the
influence of parental health and behaviours; and reverse causation between
health and SES (see Smith (1999), among others, for a review). Distinguishing
among these explanations is important as it has direct implications for public
policy; for example, if a causal link between economic resources and health is
identified, this advances the case for universal access to health care
(Stowasser et al., 2011). Strong causal links between childhood health and
later health, education and labour market outcomes have been demonstrated
(Case et al., 2005). In this context, an understanding of the links between SES
and child health is important not only for policymakers seeking to improve
child health, but also for efforts to improve health and other outcomes
throughout the lifecycle (Chen et al., 2006). In recognition of the importance of
child health inequalities, numerous national and international policy
documents contain targets for reducing child health inequalities (DoHC, 2001,
WHO, 2008).

While a large international literature has examined the link between SES
and child health, the study countries are usually the UK and US, two
countries with very different health-care systems to that of Ireland. The
evidence for Irish children is also less well developed (exceptions include
Institute of Public Health (2006), Layte and Clyne (2010) and McGovern
(2013)).!] In addition, previous research has tended to concentrate on
inequalities in a single indicator, although as discussed below, the
international evidence suggests that the strength of the inequality often
depends on whether objective or subjective indicators are examined. The
purposes of this paper are therefore to:

1 Various publications from the Lifeways Cross-Generation Cohort Study
(www.ucd.ie/phpps/research/clinicalepidemiologygroup/lifewayscross-generationcohortstudy/) and
the Health Behaviour in School-aged Children Study (www.nuigalway.ie/hbsc/) are also relevant
(see for example, Niedhammer et al. (2011) and Walker et al. (2012)).
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® ecxamine the SES gradient in child health outcomes in the Republic of
Ireland; and

® cxamine whether the SES gradient differs for objective and subjective
indicators of health.

We use detailed cross-sectional micro-data on two cohorts of Irish children
(aged nine months and nine years) from the nationally-representative
Growing Up in Ireland study to examine these issues. In the absence of
longitudinal data, we cannot examine whether SES gradients narrow or widen
as children age. Section II discusses previous research on SES inequalities in
child health, while Section III describes the data employed in this paper.
Section IV outlines the methodology. Section V presents the empirical results
while Section VI concludes by discussing the main findings.

II PREVIOUS RESEARCH

As noted, there is a large international literature on SES inequalities in
child health. The age at which the SES gradient in child health emerges has
been the subject of much recent discussion. One of the first studies to examine
this issue was that by Case et al. (2002), which examined the SES gradient in
child general health status in the US and found a steepening gradient as
children age. Case et al. (2002) found that the “origin of the gradient” was
partly explained by the incidence and impact of chronic conditions across
children with different SES. Similar results have also been observed in
Canada (Currie and Stabile, 2003; Allin and Stabile, 2012) and in the US
using a different data source (Murasko, 2008), but no evidence for a steeping
gradient with age has been found in a number of studies focusing on the UK
(Currie et al., 2007; Propper et al., 2007), Germany (Reinhold and Jurges,
2011) and Indonesia (Cameron and Williams, 2009). Using Australian data,
Khanem et al. (2009) found that while there was a steeping SES gradient with
age, SES became a statistically insignificant predictor of child health once
controls for parental health were included in the model. Chen et al. (2006)
found a steeping SES gradient with age for a number of acute health
conditions, but not for general health status.2 A longitudinal study of child
height in England and Scotland in the 1970s concluded that child height
inequalities were established before the age of five years (Smith et al., 1980)

2 As Chen et al. (2006) used the same data as Case et al. (2002), the result for general health status
was puzzling. A follow-up analysis by Case et al. (2007) attributed the differences to the inclusion
of a small number of young adults in the Chen et al. (2006) study.
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while Howe et al. (2010) found that the SES gradient in height during
childhood arose largely via inequalities in birth length, with small increases
in the inequality from differences in growth in later childhood.

A related debate has examined the extent to which SES gradients in child
health may be weaker in countries with universal access to free or heavily
subsidised public health care. For example, Currie et al. (2007) and Propper et
al. (2007) maintained that the absence of a SES gradient in parental assessed
general health status in the UK (in contrast to the strong gradient found by
Case et al. (2002) for the US) may be due to the differing health-care financing
structures in the two countries.3 In this context, a series of studies from the
US have examined the causal impact of public health insurance on child
health outcomes (Currie, 1995; Currie and Gruber, 1996; Currie et al., 2008;
Lin, 2009), and found statistically significant effects.

The extent to which the SES gradient in child health persists when
controls for other influences on child health, particularly mother’s health, are
included, is the subject of conflicting findings. For example, studies by Case et
al. (2002), Currie et al. (2007) and Reinhold and Jurges (2011) found that the
statistically significant SES gradient in general health status was robust to
the inclusion of controls for parental health, while Khanem et al. (2009) and
Propper et al. (2007) found that it was not. There is also some debate in the
literature over whether parental health is truly exogenous (i.e., the SES
gradient in child health might be observed if parents with poorer health have
lower earnings, and poor health is transmitted from parents to children) (Case
et al., 2002).

Part of the ambiguity in research findings stems from differences in the
indicators of child health that are examined. While most studies examine SES
inequalities in a single indicator, some recent studies have examined both
objective and subjective indicators of child health and have found that the SES
gradient is stronger for subjective indicators of child health. For example,
Reinhold and Jurges (2011) examined the SES gradient in child health in
German children aged 0-17 years using various indicators of health (parental
assessed general health, blood pressure, obesity, height-for-age, blood
haemoglobin, ferritin, vitamin D), and found a statistically significant SES
gradient for parental assessed general health and vitamin D levels, weak
evidence for ferritin levels and no significant gradient for the other objective
indicators. A similar study by Currie et al. (2007) found a statistically
significant (although small) SES gradient in parental assessed general health

3 However, a response by Case et al. (2008) to the Currie et al. (2007) study found that the
differences between England and the US were reduced when data from the same time period were
examined.
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in England, but no evidence for indicators collected from nurse examinations
and blood test results (birth weight, height, obesity, blood pressure,
haemoglobin count, ferritin level). While difficult to explain, it has been noted
that parental assessments of child health (and incidence of doctor-diagnosed
conditions) may be biased due to a) differential reporting of health status
between low- and high-SES parents and/or b) differences in diagnosis of health
conditions between low- and high-SES children which may reflect differences
in access to health care (Reinhold and Jurges, 2011).4

The extent to which the relationship between SES and child health may
be interpreted as causal when using cross-sectional data is obviously limited.
If available, a source of exogenous variation in SES could be used to identify
causal effects. For example, Lindeboom et al. (2009) exploited an exogenous
change in the school-leaving age in the UK in 1947 to examine the impact of
parental education on child health (using a regression discontinuity design).
Instrumental variable approaches are another alternative, although finding
appropriate instruments is always a challenge (for example, the papers by
Currie and Gruber (1996) and Currie et al. (2008) used variations in the
extension of Medicaid eligibility to children in the US across states and time
as instruments for public health insurance). An alternative strategy using
cross-sectional data is to control for unobserved factors using “within family
fixed effects” (Joyce et al., 2000). This requires detailed information on siblings
within families (which is not available in the data used in this study). Ideally,
longitudinal data, which contain repeated measures on individuals over time,
would be used to make causal inferences. However, Propper et al. (2007) has
questioned the validity of using longitudinal data analysis techniques such as
fixed effects estimation for analyses wusing children, as individual
characteristics which may be considered fixed (time-invariant) for adults may
only become so during childhood (e.g., allergies).

In the Irish context, the available evidence is relatively undeveloped. A
number of studies have examined the SES gradient in various health
outcomes at time of birth, such as perinatal mortality, birth weight and pre-
term delivery (Nolan, 1994; Institute of Public Health, 2006; Layte and Clyne,
2010; Niedhammer et al., 2011; McGovern, 2013). The most recent study by
McGovern (2013) uses the same data employed in this study to examine the

4 Reinhold and Jurges (2011) discuss a number of mechanisms by which parental-reported doctor-
diagnosed conditions may be higher among children from higher-income families. First, higher
income parents might be more likely to identify ill-health among their children and thus take
them to their doctor. Second, conditional on perceived health, they might be more likely to visit a
doctor. Third, conditional on visiting, doctors might be more likely to diagnose a condition if the
parents have higher SES. Fourth, low-income parents might be less able to report correctly any
diagnosis their child’s doctor has made.
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determinants of birth weight among nine month old children. He finds that
both household income and father’s education are statistically significant
predictors of infant birth weight, although the relationship between income
and birth weight is non-linear. Mother’s education becomes insignificant once
controls for mother’s height (to account for the intergenerational transmission
of birth weight) are included in the model.?

III DATA

In this paper we use micro-data from a nationally-representative survey of
children in the Republic of Ireland. Growing Up in Ireland (GUI) surveys two
cohorts of children (i.e., an Infant Cohort, and a Child Cohort). Currently, the
micro-data from the first wave of each cohort are available for analysis.6 The
Infant Cohort is made up of the families of 11,134 nine month old children.
The children were born between 1st December 2007 and the 30th June 2008
and data collection for that group took place between September 2008 and
April 2009 (Quail et al., 2011). The sampling frame for the Infant Cohort was
the Child Benefit Register. The achieved sample of over 11,000 nine month
olds represents approximately 27 per cent of eligible children over that period
(Quail et al., 2011).

The Child Cohort represents 8,568 children born between 1 November
1997 and 31 October 1998. Data collection for this group took place between
August 2007 and May 2008, meaning that the children were aged nine years
old on average. The sampling frame for the Child Cohort was the primary
school system. Additional data from the teacher and principal in the school
was collected, and various academic achievement tests were administered in a
group setting (thus reducing respondent burden in the home). The sample
design was based on a two-stage selection process in which the school was the
primary sampling unit and the children in the school were the secondary
units. The achieved sample of over 8,500 nine year olds represents
approximately 14 per cent of the total population of Irish nine year olds
(Murray et al., 2011).

Consistent with previous research in the area (e.g., Violato et al. (2011);
McGovern (2013)), we concentrate on singleton children only in this study.

5 While we also examine SES inequalities in birth weight, we also examine SES inequalities in
other health indicators (and among a second, older, cohort of children from the same study), in an
attempt to ascertain whether SES inequalities differ for “objective” and “subjective” indicators.

6 The second wave of the GUI Infant Cohort data became available in June 2013, too late for the
analysis carried out in this paper.
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This results in the exclusion of 398 children from the Infant Cohort sample
and 275 children from the Child Cohort sample. We do not pool the data
from the two cohorts as some of the variables are constructed from under-
lying questions with differences in wording and response categories. After
excluding observations with missing data (largely due to missing data on
household income), final samples of approximately 9,000 (nine month olds)
and 6,000 (nine year olds) are available for analysis (final sample sizes differ
due to differences in the number of missing observations for different
variables). For the main analysis, we run the models using the same set of
independent variables for both samples to ensure comparability between the
results.

We focus on four broad indicators of child health in this study; two
“objective” (length/height and weight/BMI) and two “subjective” (parental
assessed child health and chronic illness incidence).

3.1 Length/Height

In the Infant Cohort, the length of the infant was measured by the
interviewer using a SECA 210 measuring mat, and measured in centimetres
(Quail et al., 2011). In the Child Cohort, height was measured by the
interviewer using a standard measuring stick (Leicester portable height
measure), and recorded in centimetres (Growing Up in Ireland, 2009). In
common with other studies (Rona et al., 1978; Chinn et al., 1989; Finch and
Beck, 2011; Reinhold and Jurges, 2011), we analyse child length/height in the
form of a length/height-for-age z score or standard deviation score; this is
calculated for each child as the difference between his length/height and the
median length/height of a population of the same age and sex divided by the
standard deviation for that population. It removes the effects of age and
sex on length/height, while also standardising for the increasing variance
between length/height and age as children grow older. We use the Stata
do files supplied by the WHO to generate length/height-for-age z scores
(www.who.int/growthref/tools/en/) (last accessed 12 June 2013).

3.2 Weight/BMI

In the Infant Cohort, we calculate a weight-for-length z score based on
measured length and weight (child weight was recorded by the interviewer
using SECA 835 weighing scales) (Quail et al., 2011). For the Child Cohort, we
calculate a BMI-for-age z score based on measured height and weight (child
weight was recorded by the interviewer using medically approved weighing
scales, 1.e., SECA 761 flat mechanical scales) (Thornton et al., 2011). Once
again, we use data from the WHO to construct these indicators.
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3.3 General Health Status

Assessments of the child’s general health status were provided for both
cohorts by the primary caregiver.” The Infant Cohort information refers to the
child’s general health at the time of interview (i.e., at nine months), while the
Child Cohort information refers to the child’s general health over the previous
year.

3.4 Chronic Illness Incidence

The indicators of chronic illness incidence are very different for the two
cohorts. In the Infant Cohort, the primary caregiver is asked whether the child
has ever been diagnosed with a number of specified health conditions (e.g.,
eczema or a skin allergy, asthma, etc.). It is debatable whether this indicator
is really “subjective” but as the information is collected via parental reports,
we regard it as “subjective”’. In the Child Cohort, the primary caregiver is
asked more generally whether the child has any on-going chronic physical or
mental health problem, illness or disability.

Table 1 contains further details on each of the dependent variables used in
our analysis. Table 1 also presents summary statistics on each of the four main
dependent variables for both cohorts, separately for males and females. For
both length/height and weight/BMI, Irish children are above average (as the z
score is greater than zero). With the exception of the weight of nine year olds,
boys are longer/taller/heavier than girls. In terms of parental assessments of
child health, over 80 per cent of infants are regarded as currently “very
healthy”, while just over three-quarters of nine year olds are regarded as
having been “very healthy” over the previous year. The majority of Irish
children do not have a chronic illness (whether doctor-diagnosed, or based on
the assessment of their primary caregiver), although boys have a higher
incidence than girls in both cohorts.

3.5 Independent Variables

Our primary indicator of SES in this paper is household income but we
also examine the gradient in child health by mother’s highest level of
education. Household income is net weekly household income, adjusted for the
composition of the household using equivalence scales. GUI uses the “ESRI”
equivalence scale which assigns a value of 1 to the first adult in the household,
0.66 to all others aged 14 years and over, and 0.33 to all children aged 13 years
and younger. Figure Al (in the Online Appendix8) illustrates the distribution

7 In most cases, the primary caregiver is the child’s biological mother. In the GUI Infant sample,
99.9 per cent of observations have the biological mother as the primary caregiver, while in the GUI
Child sample, 98.9 per cent of cases have the biological mother as the primary caregiver.

8 Online Appendix is available at: www.esr.ie
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of net weekly household income for both cohorts; as the data are right-skewed,
we use logged weekly income in our regressions. Sections IV and V return to
the issue of missing observations for income. Mother’s education is a six-
category variable based on the ISCEDY level of the mother’s highest level of
education. We also test the influence of alternative indicators of SES (i.e.,
social class, housing tenure, father’s education, eligibility for free public
health care, household deprivation and mother’s SES during her childhood).
Table 1 also contains summary statistics on household equivalised income and
mother’s highest level of education for both Cohorts.

Additional independent variables include child characteristics such as age
and sex (where appropriate) and birth order (to proxy increased exposure to
infections/less investment in child health). A set of variables representing
circumstances of birth and the early life of the child, namely, birth weight,
gestation length, breastfeeding status and mother’s smoking and alcohol
consumption during pregnancy are also included. There are strong genetic
influences on child health, which we account for by variables describing
mother’s health. We do not include father’s health as a much larger proportion
of observations are missing information on father’s health in both cohorts. We
also include indicators for mother’s age, lone parent status and ethnic/cultural
background. As with child’s height and weight, parental heights and weights
are also measured by the interviewer in the GUI (Growing Up in Ireland,
2009). Wherever possible, variables are constructed in such a way as to
minimise differences in definition across the two analyses.

IV METHODS

We estimate simple cross-sectional reduced form models of child health for
each cohort as follows:

yi=ogpt aIIi + oc2El- + (xSXi + u; (1)

where y; represents the health of child i, I; represents household equivalised
income, E; represents mother’s education and X; represents the vector of
additional control variables (i.e., gestation, etc.). Robust standard errors are
calculated for the Infant Cohort and the standard errors are adjusted for the
clustering of observations by the primary sampling unit (i.e., the school) for
the Child Cohort. All models are estimated using Stata 12.1. For the analyses
of the objective indicators of child health (length/height; weight/BMI), we use

9 International Standard Classification of Education (www.uis.unesco.org/Education/
Pages/international-standard-classification-of-education.aspx) [last accessed 8 August 2013].
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OLS estimation techniques. For the analysis of general health status, we
estimate an ordered logit model, while for the analysis of chronic illness
incidence, we estimate a binary probit model.

We begin by estimating restricted versions of the models that control for
household income only, i.e., assuming that oy = 0 and o3 = 0. We then add
controls for a) mother’s education, b) child and mother characteristics,
including the relevant indicator of mother’s health (e.g., for the analysis of
child height, we include mother’s height; for the analysis of child general
health status, we include mother’s assessment of her own health, etc.) and c)
additional mother’s health variables. While the results for the models with
household income and mother’s education (a), and including all controls c), are
presented in Tables 2-5, the unrestricted versions of the models are superior
in terms of model fit (and in most cases, the models with the full set of
mother’s health variables are preferred). Nonetheless, we also discuss the
results from the restricted models, as many of our control variables are
potentially correlated with our SES indicators (e.g., smoking behaviour,
mother’s health, etc.). Tables 2-5 present the results for the main SES
indicators (i.e., household income and mother’s education) and the remaining
control variables; Tables A2-A5 in the online appendix present the full set of
model results (i.e., for the restricted and three unrestricted versions of the
models a) to c)).

As noted above, inferring a causal relationship between SES and health
outcomes is impossible with the data available. However, to some extent if the
results for SES (income, education) are robust to the inclusion of additional
variables reflecting initial health conditions and parental behaviours, then we
can be more assured that we are actually measuring the causal effect of SES
(Reinhold and Jurges, 2011). While the availability of longitudinal data can
allow the researcher to control for time-invariant unobserved effects, there is
some debate in the literature over the applicability of longitudinal data
techniques to analyses of children (Propper et al., 2007).

V EMPIRICAL RESULTS

5.1 Bivariate Results

Before presenting the results of the multivariate OLS models, Figures 1 to
4 plot the relationship between each of our four indicators of child health and
household equivalised income (divided into quintiles for ease of illustration).
As is evident from the figures, there is some evidence of an SES gradient in
child length/height for both cohorts, particularly for the nine year olds, and
particularly for boys. For example, nine year old boys in the highest income
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Figure 1: Child Height/Length (cms) by Equivalised Income Quintile
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quintile are 2.1cms taller on average than boys in the lowest income quintile
(or 1.5 per cent taller). The relationship between SES and weight is relatively
flat for infants (albeit with some evidence that those in the lowest income
quintile are heavier than those in the highest income quintile), but differs
considerably between boys and girls for the nine year olds. While boys from
the highest income quintile are heavier than their counterparts in the lower
income quintile, the opposite is the case for girls. Note that the data in Figure
2 relate to weight in kilograms, unadjusted for length/height. This effect is
particularly strong for nine year old girls, where girls in the highest income
quintile are nearly 1.2kgs (or 3.4 per cent) lighter than their counterparts in
the lowest income quintile. In contrast, nine year old boys in the higher income
quintiles are heavier than their counterparts in the lower income quintiles.
For parental assessed health status, and chronic illness incidence, an
interesting pattern emerges. While the patterns for the Infant Cohort suggest
little relationship between SES and parental-assessed child health (and a
positive SES gradient for chronic illness incidence), for the Child Cohort there
is a clear SES gradient with respect to both parental assessed health and
chronic illness incidence (i.e., children from better-off families are healthier on
average). However, SES is correlated with numerous other factors that might
influence child health (e.g., mother’s behaviour during pregnancy), and
therefore, a full multivariate analysis is necessary to untangle the
independent effect of SES on child health.

5.2 Multivariate Results

Tables 2-5 present the results of the multivariate analyses for each of our
four indicators of child health. In each table, column (1) presents the results
of the model with indicators for household equivalised income and mother’s
education only. Column (2) adds all other controls, i.e., child characteristics
(i.e., age, sex, birth order, childcare arrangements);!9 pregnancy/early life
characteristics (i.e., birth weight, gestation, breastfeeding, mother’s smoking
and drinking during pregnancy); mother characteristics (age, lone parent
status, ethnic/cultural background, health), including the full set of mother’s
health variables. In the majority of cases, the models with the full set of
independent variables (i.e., the models presented in column (2)) are
preferred.1!

Beginning with length/height in Table 2, the results indicate that there is
a statistically significant raw income gradient in child length/height. For both

10 As the dependent variables in the height/length-for-age and weight/BMI-for-age models are
already adjusted for the age and sex of the child, age and sex are excluded from these models.

11 The exceptions are the models of infant length and weight, and child BMI. Results of these
model selection tests are available on request from the authors.



38 THE ECONOMIC AND SOCIAL REVIEW

Figure 2: Child Weight (kgs) by Equivalised Income Quintile

Figure 2a: Infant Cohort
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Figure 3: Child General Health (% “Very Healthy’”) by Equivalised Income
Quintile

Figure 3a: Infant Cohort
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Figure 4: Child Chronic Illness (% “Yes”) by Equivalised Income Quintile

Figure 4a: Infant Cohort
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cohorts, children from higher income families are significantly longer/taller
than children from lower income families. After adjustment for other factors
that influence length/height, income becomes insignificant in determining
length at age nine months, but remains significant in explaining variations in
child height at age nine years. In contrast, while mother’s education is initially
significant for both cohorts, it becomes insignificant once additional controls
are added to the models. The remainder of the independent variables have
effects that are largely consistent with expectations (higher order children are
shorter, children that were heavier at birth are longer/taller, etc.). For both
cohorts, mother’s height is highly significant, reflecting the strong genetic
influence of parental height. There are a number of instances in which effects
differ across the two cohorts, although in the absence of longitudinal data, it
is impossible to determine whether this reflects an age or a cohort effect, or a
combination of both. For example, the children of lone parents are shorter in
infanthood, but taller at age nine, and we have no clear explanation for either
result (except that we may have expected lone parenthood to act as an
additional proxy for SES) (as found in other studies such as Gorman and
Braverman (2008)). In addition, mother’s age is only significant for nine year
olds, and prenatal smoking and drinking are only significant for nine month
olds. The effect for type of childcare (while only significant for the infants)
suggests that children who are cared for in centre-based childcare are
significantly shorter than children who are cared for at home by their
parent(s), which might indicate a role for increased exposure to infections in
impeding the growth of young children.

Examining the results for child weight-for-length/BMI-for-age in Table 3
reveals once again that the children of higher income families are statistically
significantly lighter than their counterparts from lower income families.
However, these effects become insignificant once other controls are added to
the models. However, the results indicate that mother’s education is the more
important SES influence, and for nine year olds, it remains highly significant
even after the inclusion of a variety of child and mother characteristics. The
children of lower educated mothers have a significantly higher BMI than the
children of mothers with a postgraduate qualification, and the effect is broadly
linear. Again, one of the strongest influences on child weight is mother’s BMI,
and the marginal effect is particularly large for the nine year olds. Most of the
remaining independent variables have effects that are consistent with
expectations, although it is difficult to explain why the children of mothers
who smoked during pregnancy should be heavier at nine months (except via
the high correlation between low SES and smoking during pregnancy).

Turning to the first of our “subjective” indicators of child health in Table 4,
the results for parental assessed child health illustrate that while household
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Table 2: OLS Models of LFAZ/HFAZ Scores

Infant Cohort
(Average Age 9 Months)

Child Cohort
(Average Age 9 Years)

(1) 2 (1) 2
SES
Equivalised income 0.052 -0.008 0.053 0.063
(0.027)%* (0.029) (0.026)**  (0.030)**
Primary -0.204 0.154 —0.225 0.078
(0.093)** (0.097) (0.086)***  (0.098)
Upper secondary —0.186 0.043 -0.234 -0.027
(0.065)*** (0.068) (0.053)***  (0.057)
Upper secondary —-0.069 0.020 -0.095 0.006
(0.048) (0.049) (0.045)%*  (0.047)
Non degree —0.062 0.038 -0.017 0.029
(0.053) (0.053) (0.045) (0.046)
Degree -0.045 0.007 —-0.007 0.016
(0.049) (0.047) (0.050) (0.051)
Postgraduate ref ref ref ref
Child Characteristics
Birth order -0.075 -0.057
(0.017)%** (0.014)***
Care at home ref ref ref ref
Care by au pair/relative 0.084 0.027
(0.034)** (0.030)
Centre-based care -0.107 -0.012
(0.046)** (0.063)
Pregnancy/early life characteristics
Birth weight 0.731 0.305
(0.034)*** (0.024)%***
Early 0.105 0.141
(0.079) (0.043)%**
On time ref ref ref ref
Late 0.046 —0.070
(0.044) (0.029)**
No breastfeeding 0.058 0.025
(0.033)* (0.027)
Breastfeeding ref ref ref ref
Smoking -0.095 0.008
(0.042)** (0.034)
No smoking ref ref ref ref
Drinking —0.062 —0.024
(0.036)* (0.025)
No drinking ref ref ref ref
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Table 2: OLS Models of LFAZ/HFAZ Scores (Contd.)

Infant Cohort Child Cohort
(Average Age 9 Months) (Average Age 9 Years)
(1) 2) (1) 2)
Mother characteristics
Age —-0.002 0.011
(0.003) (0.003)***
Lone parent —0.155 0.106
(0.054)*** (0.044)**
Two parent ref ref ref ref
White ref ref ref ref
Black 0.302 0.351
Asi o088 o305
sian . .
(0.083) (0.106)***
Other 0.216 —0.186
(0.174) (0.344)
Height 0.046 0.059
(0.003)*** (0.002)***
BMI 0.001 0.019
(0.003) (0.003)***
Depression score 0.005 0.001
(0.004) (0.004)
Excellent ref ref ref ref
Very good 0.019 0.010
(0.035) (0.027)
Good —0.007 0.025
(0.043) (0.036)
Fair/poor 0.064 0.119
(0.064) (0.061)*
Chronic illness ref ref ref ref
No chronic illness -0.029 -0.054
(0.044) (0.040)
N 9,777 8,986 7,373 6,271
R? 0.002 0.145 0.008 0.171

Notes:

(1) Standard errors, which are adjusted for clustering on the primary sampling unit for
the Child Cohort, are presented in parentheses.

(1) * significant at 10 per cent; ** significant at 5 per cent; *** significant at 1 per cent.
(i11) The results (in column 1) include controls for household income and mother’s
education only. Column (2) adds controls for child and mother characteristics, including
the full set of mother’s health variables.
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Table 3: OLS Models of WFLZ/BMIFAZ Scores

Infant Cohort Child Cohort
(Average Age 9 Months) (Average Age 9 Years)
(1) 2 (1) 2
SES
Equivalised income -0.018 0.017 -0.022 0.056
(0.023) (0.028) (0.033) (0.036)
Primary 0.025 -0.016 0.343 0.297
(0.084) (0.094) (0.106)***  (0.123)**
Upper secondary 0.111 0.022 0.400 0.347
(0.054)** (0.063) (0.067)***  (0.073)***
Upper secondary 0.112 0.059 0.224 0.202
(0.040)***  (0.045) (0.053)***%  (0.058)***
Non degree 0.093 0.060 0.213 0.205
(0.046)** (0.050) (0.056)***  (0.059)***
Degree 0.093 0.119 0.096 0.116
(0.048)* (0.050)** (0.055)* (0.058)**
Postgraduate ref ref ref ref
Child Characteristics
Birth order —0.002 —0.038
(0.016) (0.018)**
Care at home ref ref ref ref
Care by au pair/relative 0.078 0.073
(0.039)** (0.038)*
Centre-based care -0.079 0.144
(0.041)* (0.0702)**
Pregnancy/early life characteristics
Birth weight 0.399 0.249
(0.031)%** (0.029)***
Early 0.151 0.021
(0.084)* (0.051)
On time ref ref ref ref
Late —-0.061 —0.051
(0.056) (0.035)
No breastfeeding 0.053 0.099
(0.033) (0.034)***
Breastfeeding ref ref ref ref
Smoking 0.254 0.043
(0.048)*** (0.044)
No smoking ref ref ref ref
Drinking -0.065 0.006
(0.037)* (0.031)

No drinking ref ref ref ref
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Table 3: OLS Models of WFLZ/BMIFAZ Scores (Contd.)

Infant Cohort
(Average Age 9 Months)

Child Cohort
(Average Age 9 Years)

(1) @ (1) @
Mother characteristics
Age -0.001 -0.004
(0.003) (0.003)
Lone parent 0.120 0.155
(0.056)** (0.053)***
Two parent ref ref ref ref
White ref ref ref ref
Black 0.245 0.060
(0.108)** (0.175)
Asian -0.367 0.246
(0.068)*** (0.158)
Other —0.255 -0.270
(0.156) (0.200)
Height -0.001 0.002
(0.002) (0.003)
BMI 0.008 0.062
(0.003)*** (0.003)***
Depression score —0.002 —0.005
(0.005) (0.005)
Excellent ref ref ref ref
Very good -0.066 0.003
(0.040)* (0.034)
Good -0.050 0.079
(0.045) (0.044)*
Fair/poor —0.062 0.119
(0.065) (0.076)*
No chronic illness ref ref ref ref
Chronic illness —0.058 -0.038
(0.063) (0.053)
N 9,763 8,975 7,352 6,260
R2? 0.001 0.031 0.009 0.096

Notes:

(1) Standard errors, which are adjusted for clustering on the primary sampling unit for

the Child Cohort, are presented in parentheses.

(1) * significant at 10 per cent; ** significant at 5 per cent; *** significant at 1 per cent.
(i11) The results (in column 1) include controls for household income and mother’s
education only. Column (2) adds controls for child and mother characteristics, including

the full set of mother’s health variables.
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Table 5: Probit Models of Chronic Illness Incidence

Infant Cohort

(Average Age 9 Months)

Child Cohort
(Average Age 9 Years)

(1) 2 (1) 2
SES
Equivalised income 0.018 0.020 -0.013 -0.001
(0.008)** (0.010)**  (0.007)* (0.001)
Primary -0.005 0.002 0.060 0.027
(0.030) (0.034) (0.021)***  (0.026)
Upper secondary 0.002 —0.027 0.048 0.041
(0.019) (0.022) (0.014)***  (0.016)**
Upper secondary -0.024 -0.036 0.018 0.011
(0.015)* (0.016)** (0.013) (0.014)
Non degree -0.015 -0.019 0.013 0.010
(0.015) (0.016) (0.013) (0.014)
Degree —0.038 —-0.031 0.013 0.005
(0.015)***  (0.015)**  (0.014) (0.016)
Postgraduate ref ref ref ref
Child Characteristics
Age n/a n/a 0.030 (0.024)
Female —0.058 —0.042
(0.009)*** (0.008)***
Male ref ref ref ref
Birth order —0.001 —0.00
(0.005) (0.004)
Care at home ref ref ref ref
Care by au pair/relative -0.006 0.018
(0.011) (0.009)*
Centre-based care 0.020 0.020
(0.015) (0.019)
Pregnancy/early life characteristics
Birth weight 0.003 -0.013
(0.009) (0.007)*
Early 0.086 0.025
(0.021)%** (0.011)**
On time ref ref ref ref
Late 0.005 0.006
(0.014) (0.009)
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Table 5: Probit Models of Chronic Illness Incidence (Contd.)

Infant Cohort
(Average Age 9 Months)

Child Cohort
(Average Age 9 Years)

(1) 2) (1) 2)
No breastfeeding 0.018 -0.009
(0.010)* (0.008)
Breastfeeding ref ref ref ref
Smoking —-0.020 0.009
(0.013) (0.009)
No smoking ref ref ref ref
Drinking 0.000 -0.013
(0.011) (0.008)
No drinking ref ref ref ref
Mother characteristics
Age —0.001 —0.000
(0.001) (0.001)
Lone parent 0.007 0.027
(0.016) (0.012)**
Two parent ref ref ref ref
White ref ref ref ref
Black -0.103 -0.016
(0.032)*** (0.034)
Asian —-0.037 —0.037
(0.029) (0.033)
Other -0.020 n/a
(0.072)
Height -0.001 —0.000
(0.001) (0.001)
BMI —0.000 0.002
(0.001) (0.001)**
Depression score 0.003 0.003
(0.001)** (0.001)**
Excellent ref ref ref ref
Very good 0.046 0.016
(0.011)*** (0.009)*
Good 0.058 0.025
(0.013)*** (0.012)**




56 THE ECONOMIC AND SOCIAL REVIEW

Table 5: Probit Models of Chronic Illness Incidence (Contd.)

Infant Cohort Child Cohort
(Average Age 9 Months) (Average Age 9 Years)
(1) 2 (1) 2
Fair/poor 0.057 0.044
(0.021)*** (0.017)***
No chronic illness ref ref ref ref
Chronic illness 0.047 0.056
(0.015)*** (0.011)***
N 9,907 9,035 7,694 6,316
Pseudo-R2 0.001 0.016 0.006 0.042

Notes:

(1) Results are presented in the form of marginal effects.

(i1) Standard errors, which are adjusted for clustering on the primary sampling unit for
the Child Cohort, are presented in parentheses.

(ii1) * significant at 10 per cent; ** significant at 5 per cent; *** significant at 1 per cent.
(iv) The results (in column 1) include controls for household income and mother’s
education only. Column (2) adds controls for child and mother characteristics, including
the full set of mother’s health variables.

income is never statistically significant in explaining infant general health
status, it is highly significant in explaining general health status at age nine
years, and remains significant even after controlling for a variety of child and
mother characteristics. Mother’s education emerges as a more important
predictor of general health status among infants, while it is insignificant for
the older children. The effect of mother’s education for infants suggests that
the children of lower educated mothers are significantly more likely to be
reported as “very healthy”, which is perhaps contrary to initial expectations.
However, it is possible that higher-educated mothers of infants are displaying
the phenomenon of the “worried well”, and that this is reflected in their
assessments of their child’s general health status. For both cohorts, there is a
significant association between indicators of mother’s health and her child’s
health, particularly mother’s self-assessed general health and depression
score. Once again, there are some interesting differences in the effects
between the two cohorts; for example, higher-order infants are significantly
less likely to be “very healthy”, while the opposite is the case for higher-order
nine year olds who are significantly more likely to be “very healthy”.

Finally, the results for the incidence of a chronic illness are presented in
Table 5. As with the more objective indicators, there is a statistically
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significant raw income gradient in chronic illness incidence for both cohorts,
although the effect for infants is perhaps contrary to expectations. This result
most likely reflects the nature of the underlying question, which asks about
the incidence of 16 specific “doctor diagnosed” chronic conditions; in a health-
care system where only 30-40 per cent of the population have access to free
primary care, it is perhaps not surprising that we observe this effect for
household income.!2 The results for mother’s education, in addition to its effect
as a proxy for SES, again possibly reflect the “worried well” phenomenon,
where the children of mothers with lower levels of education are less likely to
have a “doctor-diagnosed” chronic illness. Both these effects persist for the
Infant Cohort even after the inclusion of additional controls. In contrast,
household income is insignificant in determining chronic illness incidence
among the Child Cohort sample (where the question simply asks whether the
child has a chronic illness), and mother’s education is largely insignificant in
determining chronic illness incidence at age nine years. For both cohorts, as
with all other indicators, mother’s health is significant in determining child
health, with mother’s depression score, self-assessed health, BMI (for the nine
year olds only) and her own chronic illness incidence all highly significant.
Future work will examine whether the gradients differ for different types of
chronic illness, e.g., asthma versus diabetes.

5.3 Robustness Checks

To ensure that our results are robust to differences in variable
construction, sample coverage, etc., we run a number of robustness checks.
First, we test for the existence of a SES gradient in child health using various
other indicators of SES, such as social class, housing tenure, father’s
education, access to free public health care, household deprivation and the
financial situation of the mother’s family when she was aged 16. The latter is
intended to capture the possibility that the childhood SES of the mother is a
stronger influence on the health of her children than current SES. The results
for household income and mother’s education are robust to the inclusion of
alternative indicators of SES, which are generally statistically insignificant.
The exception is household deprivation and the financial situation of the
mother’s family when she was aged 16, where these effects were significant in
the models of chronic illness incidence (Infant Cohort) and height (Child
Cohort). Replacing logged income with a categorical variable (i.e., income

12 Complementary research by the authors using the same data has shown that while GP visits
are concentrated among low income children in Ireland (because lower income children are more
likely to have medical or GP visit cards), there is evidence (particularly for nine month olds) that
among those children without medical or GP visit cards, GP visiting is significantly higher among
children from higher-income families (Layte and Nolan, 2013).
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divided into quintiles) makes no difference to the results. Second, the effect of
the exclusion of missing observations on income needs to be examined. In both
cohorts, approximately 7-8 per cent of observations are missing information on
household income. In all cases, the inclusion of an indicator for missing income
cases does not change the results from the models presented in Tables 2-5.
Third, a common criticism of research on SES inequalities in health is that the
observed relationship between SES and health may be subject to reverse
causation. While the problem is less pressing when examining child health
(because children do not work) (Case et al., 2002; Reinhold and Jurges, 2011),
it is still possible that child health is correlated with parental labour supply
and by extension, household income. It is less likely for mother’s education, as
most mothers should have completed their education before starting a family.
Nevertheless, as per Currie et al. (2007), we therefore repeat the analysis
excluding children with severe or limiting chronic illnesses, as it is possible
that parental labour supply, particularly on the part of the mother, might be
affected if a child has a condition that requires more intensive care on the part
of parents, and find no difference in the model results. Fourth, the results are
also consistent with models including only household income or mother’s
education as the indicator of SES. Results from the various robustness checks
are available from the authors. Finally, we also test for significant differences
in SES gradients between boys and girls by including interactions between
gender and household income, and between gender and mother’s education;
with two exceptions (height and weight for nine year olds, where the income
interaction is significant at the 10 per cent level), all interactions are
insignificant. Table A6 in the online appendix presents the results of this
robustness check.

VI DISCUSSION AND CONCLUSIONS

There is extensive empirical evidence on the link between SES and health
outcomes in adults. The evidence for children is less conclusive, with recent
debates focusing on the extent to which SES gradients in child health increase
as children age, whether the gradient is observed for objective as well as
subjective indicators of health status, and whether the gradient is weaker in
countries with universal access to free or subsidised primary care services.
Using detailed cross-sectional micro-data on two cohorts of children from the
nationally-representative Growing Up in Ireland study (aged nine months and
nine years), the purpose of this paper was to add to this debate in two areas;
first, by examining the SES gradient in various objective and subjective
indicators of child health (length/height, weight/BMI, general health status
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and chronic illness incidence), and second, examining the degree to which any
observed gradient may be stronger for objective indicators of child health. As
noted, the available evidence on this issue in Ireland is very sparse and this is
the first paper to examine SES patterns across a variety of indicators of child
health, and across two cohorts of children.

While the GUI contains rich information on child health and family
circumstances, there are a number of data limitations that must be noted.
First, the analysis in this paper is cross-sectional, and therefore can only make
inferences about the association between SES and child health, rather than
about the possible causal mechanisms. However, the inclusion of additional
variables representing early life conditions, parental behaviours and parental
health status allows us to examine the factors that may mediate the
relationship between SES and child health. Second, much of the research in
this area examines the extent to which SES inequalities in child health widen
as children age (see Section II); with cross-sectional snapshots, albeit of
children of different ages, we cannot shed any light on this debate here. Third,
the international research also examines the extent to which SES gradients
may be stronger in countries that do not have universal access to free public,
and particularly primary, health care. Ireland is unusual in Europe in
requiring the majority of the population (including children) to pay the full
out-of-pocket cost of primary care, but in the absence of longitudinal data
which would capture changing eligibility for free primary care over time, we
cannot examine this issue here. Finally, caution is necessary in comparing
across cohorts for the chronic illness indicator as the underlying questions and
response categories differ substantially.

Notwithstanding these data limitations, the results of this analysis
confirm that for nine month old infants, there is little evidence of a
statistically significant income gradient in child health (the exception is for
chronic illness where higher-income children are more likely to have a “doctor
diagnosed” chronic illness). This is in contrast to much of the international
literature that finds a statistically significant SES gradient in objective
indicators of child health such as height and weight (see for example, Currie
et al. (2007) and Reinhold and Jurges (2011)). The effects for mother’s
education are more significant overall, and persist even when other influences
on child health (such as child and mother characteristics) are included in the
models of general health status and chronic illness incidence, lending some
support to the international research findings in this area.

However, the evidence is quite different when examining the findings from
the Child Cohort analysis. For this cohort, a statistically significant income
gradient in height is observed, and this effect persists when other influences
on child height are included in the models. In contrast, while there is a strong
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and statistically significant income gradient in parental-assessed child health,
there is no such effect for chronic illness incidence. Mother’s education is
highly significant in explaining variations in child BMI-for-age, and these
effects persist when other important influences on child health (including
mother’s BMI) are included in the models. In general, mother’s education is
insignificant in explaining variations in the other indicators.

For both cohorts, these results are robust to the inclusion of additional
indicators of SES, to the exclusion of observations with missing values on
income and to the exclusion of children with moderate or severe
chronic/longstanding illnesses (to discount the possibility of reverse
causation). The relative statistical significance of the additional controls sheds
some light on the possible factors that mediate the relationship between SES
and child health, albeit based on cross-sectional associations (with birthweight
and mother’s health the most important mediating factors in general). The
statistical significance of parental health in explaining child health has also
been found for other countries. For example, Propper et al. (2007) also found
that once they controlled for “maternal inputs into child health” (i.e., smoking,
employment, diet, housing, pre-birth self-assessed health, mental health,
anthropomorphic measures, partner’s health), there was no direct effect of low
income on four of the five child health outcomes at age seven (the exception
was BMI). Similarly, Khanam et al. (2009) found that including parental
health (particularly mother’s health) reduced the income coefficient to zero in
an examination of the parental-reported health and chronic condition
incidence of Australian children. However, studies by Case et al. (2002), Currie
et al. (2007) and Reinhold and Jurges (2011) found that the statistically
significant SES gradient in general health status was robust to the inclusion
of controls for parental health (a similar finding was observed for our nine
year olds).

To some extent the variables for mother’s health are also capturing the
cumulative impact of parental childhood SES, and as such represent an over-
adjustment. To disentangle the genetic and socio-economic contributions of the
mother’s health variables would require detailed data on the SES of mothers
(and partners) when they themselves were children. In the absence of such
data, we investigated the use of a variable describing mother’s financial
background (i.e., her self-assessment of the financial status of her household
when she was aged 16) as such an indicator. It is possible that the childhood
SES of the mother is a stronger influence on the health of her children than
current SES. For example, Propper et al. (2007) found that adverse events in
the mother’s early life were highly correlated both with income and with child
health. In our analysis, with the exception of the Infant Cohort chronic illness
model, and the Child Cohort height model, the mother’s financial background
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variable was always statistically insignificant in explaining child health.13
Similarly, it is possible that the more appropriate indicator of SES is a
measure of permanent rather than current SES. For example, Cameron and
Williams (2009) distinguish between income, consumption and wealth effects,
albeit in a developing country, although Khanam et al. (2009) (Case et al.,
2002; Currie et al., 2007) all found statistically significant effects for both
permanent and current income in Australia, the UK and USA respectively.
Propper et al. (2007) tried to distinguish the impact of current and permanent
low income and found a statistically significant effect for persistent financial
hardship on child health. We investigated the use of an indicator of
deprivation and found that it was only statistically significant in explaining
chronic illness incidence among infants, and height of nine year olds. Future
research using the longitudinal GUI data should allow us to construct a more
accurate indicator for permanent income and deprivation.

The data used in this analysis are cross-sectional, and therefore the extent
to which conclusions about causal mechanisms can be drawn is limited.
Nonetheless, as a first step in documenting the extent of SES inequalities in
child health in the Republic of Ireland, and contributing to the international
debate on whether the gradient may be stronger for objective indicators of
health, the results shed some light on the possible causal mechanisms (such
as birth characteristics and parental health), that will be investigated further
as extra waves of both data-sets become available.
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