
J. Biosoc. Sci., (2014) 46, 248–265, 6 Cambridge University Press, 2013
doi:10.1017/S0021932013000187 First published online 30 Apr 2013

THE RELATIONSHIP BETWEEN LOW BIRTH
WEIGHT AND SOCIOECONOMIC STATUS IN
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Summary. There is now fairly substantial evidence of a socioeconomic gradient

in low birth weight for developed countries. The standard summary statistic for

this gradient is the concentration index. Using data from the recently published

Growing Up in Ireland survey, this paper calculates this index for low birth

weight arising from preterm and intrauterine growth retardation. It also carries

out a decomposition of this index for the different sources of low birth weight
and finds that income inequality appears to be less important for the case of

preterm births, while father’s education and local environmental conditions

appear to be more relevant for intrauterine growth retardation. The application

of the standard Blinder–Oaxaca decomposition also indicates that the socio-

economic gradient for low birth weight appears to arise owing to different char-

acteristics between rich and poor, and not because the impact of any given

characteristic on low birth weight differs between rich and poor.

Introduction

There is now fairly substantial evidence of a socioeconomic gradient in low birth

weight (LBW) for developed countries (see Kramer et al., 2000; and for evidence for
Ireland see McAvoy et al., 2006, and Niedhammer et al., 2012). The incidence of

LBW (weighing less than 2500 g) tends to fall as socioeconomic status increases and

the phenomenon is observed for a variety of measures of socioeconomic status (such

as income, education and employment status).

Low birth weight is of concern for a number of reasons. There are a number of

studies that link early life conditions with later outcomes in the areas of health and

also education and labour market outcomes. For example, Barker (1997) highlighted

the link between LBW and a number of conditions later in life. Delaney et al. (2011)
showed with Irish data how public health improvements that affected infant mortality

in the 1940s later had beneficial impacts on adult health outcomes. Almond and Currie

(2011a, b), Black et al. (2007) and Currie (2009, 2011) provided evidence from other
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countries and time periods showing correlations and sometimes plausible directions of

causation between LBW and a range of health, education and labour market outcomes.

Given the evidence above that early life conditions may have persistent effects over
the life course, it also seems likely that some of the socioeconomic gradient in health

that is evident in adults had its origins in early life and may be manifested in a socio-

economic gradient in LBW. Thus for policymakers who wish to reduce socioeconomic

health gradients for adults, one possible option might be to address this gradient at

earlier ages. Elimination of even part of the socioeconomic gradient in health via those

with lower socioeconomic status attaining similar health to those with higher status

would lead to significant improvements in longevity, quality of life and labour market

productivity. Thus evidence on the socioeconomic gradient of LBW should be helpful
in this regard.

One of the principal measures for summarizing the link between socioeconomic status

and a given health outcome is the concentration index. Curiously, despite the relatively

abundant literature detailing the link between LBW and socioeconomic status, there is

virtually no calculation of the concentration index for this key outcome. This paper

attempts to fill this gap by calculating the concentration index for LBW for Ireland for

a representative sample of infants. In addition, the decomposition of the concentra-

tion index can provide valuable insights into the factors lying behind the socioeconomic
gradient.

Methods

The concentration index

Suppose there is a health variable h, and hi is the value of that variable for individual

i. Then if ri is the fractional rank of individual i in the income distribution (or whatever

measure of household resources is being used), the concentration index is:

C ¼ 2 covðhi; riÞ
�h

where mh is the mean value of the health variable (Kakwani et al., 1997). The term C

can take on a value from �1 to þ1, where a negative (positive) value indicates that the

health variable is concentrated among the relatively poor (rich). Since LBW can be re-

garded as both a measure and predictor of ill health, a negative value of C will indicate
a situation favouring the better-off and so could be regarded as pro-rich inequality.

One attractive property of the concentration index is that it is possible to decom-

pose C into inequalities and elasticities of health determinants. If the vector X refers

to those variables influencing h, then assuming that the health variable can be descri-

bed by a linear regression of the form:

hi ¼ aþ bk Xki þ ei

then C can be written as

C ¼
X

k

bk �xk

�h

� �
Ck þ

CGe

�h
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where the index k refers to the regressors in the equation, Ck is the concentration index

for each of the individual regressors, bk is the coefficient for each health determinant

and x #k is the mean value of each individual regressor. The term GCe is the generalized
C for the residual from the regression.

The analysis above refers to the situation where the health variable is continuous.

In the case of the incidence of LBW hi is a binary variable that takes on values of 0 or

1. In this case a normalization must be applied to the concentration index (since the

bounds would not be �1 and þ1). Erregeyers (2009) suggested a normalization of

CE ¼ 4mhC. In the analysis here the Erregeyers normalization is applied to the concen-

tration index and its decomposition.

It could be asked, why not simply calculate the concentration index for the total
distribution of birth weight as opposed to just focusing on LBW? The reason for not

doing this is because, from a public policy point of view, there is no concern about

how the distribution of birth weight varies with household resources above the critical

threshold of 2500 g. While the extent to which birth weight above 2500 g varies with

household resources may be of interest in its own right, it is argued that it is not of

relevance in the context of the socioeconomic gradient of LBW, presuming the conven-

tional threshold of 2500 g is accepted. Effectively, the principle of focus as it is applied

in poverty analysis is being followed, in that concentration is solely on values of the
variable below a critical threshold (in the case of poverty, analysis is focused solely on

those below the poverty line). As explained below, the nature of the birth weight data

available also suggests that a binary treatment of LBW is preferable, but the primary

reason for treating LBW in a binary manner is the principle of focus.

Data

The data come from the Growing Up in Ireland (GUI) survey, 9-month-old infant
cohort (for a summary guide to this survey see Quail et al., 2011). The 9-month cohort

comprised 11,134 children born between 1st December 2007 and 30th June 2008. The

sampling frame was drawn from the Child Benefit Register. Child Benefit is a pay-

ment made with respect to all children aged 16 years or under, and has many features

that render it an ideal sampling frame for this exercise (see Quail et al., 2011, for

details). The sampling weights provided are used to further ensure that the sample is

representative.

Low birth weight. For the vast majority of subjects in the sample (over 99%), the

responses were provided by the biological mother. In this study those subjects where

the answer was not provided by the biological mother were dropped, as were non-

singleton births. The principal dependent variable used in this study is the birth weight

of the child. Birth weight is recorded in the survey in intervals of 100 g and there

is data censoring at both the top and bottom of the distribution. All birth weights in

excess of 4600 g are listed as 4600 g. Meanwhile all birth weights below 1499 g are

listed as 1499 g. In addition, birth weights in the 1500–2499 g interval are simply listed
as 2499 g. The histogram for birth weight is provided in Fig. 1. Given the data censor-

ing referred to above, the slight heaping evident at 1499 and 2499 g is to be expected.
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Given this censoring of the data, LBW must be analysed as a binary rather than con-

tinuous variable. However, as explained above, this is also desirable according to the

principle of focus. After adjusting for sampling weight, the rate of LBW is about

5.8%. This is somewhat higher than the rate reported in the Irish perinatal statistics of

2009, which lists 3.7% of live, singleton births as being less than 2500 g (Economic and
Social Research Institute, 2011).

As pointed out by Kramer et al. (2000), LBW is in some respects an unsatisfactory

outcome for epidemiological analysis, since birth weight may be determined by both

duration of gestation and by the rate of fetal growth. Thus LBW may occur either

because an infant is born too early (a preterm birth) or because it is small for his/her

gestational age (this can be regarded as a case of intrauterine growth restriction,

IUGR). This distinction is of particular importance since evidence suggests that the

determinants of gestational duration (and hence the issue of preterm) may be quite
different from those of IUGR (see Kramer et al., 2000, and the references therein).

This in turn may imply a different socioeconomic gradient for preterm compared with

IUGR. It may also have consequences for the decomposition of the concentration

index outlined above, as the relative contribution of each factor to the concentration

index may differ between overall LBW, preterm and IUGR.

A distinction is made between preterm and cases of IUGR in the following way. In

addition to answering questions about birth weight, subjects are also asked after how

many weeks of pregnancy the baby was born. All those answering less than 37 weeks
are defined as preterm. The IUGR cases are then defined as those that are LBW but

not preterm. For the sake of comparison analysis is carried out for overall LBW, pre-

term and IUGR (analysis is also carried out using a lower cut-off of 32 weeks; results

available on request).
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Fig. 1. Histogram of birth weights, GUI survey (N ¼ 10,196).
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Household resources. The particular measure of household resources used to calcu-

late the concentration index is equivalised net income. Net income is the response to a

question asking for the net income of all household members. It is defined as total

gross household income less statutory deductions of income tax and social insurance

contributions. It is then equivalised by dividing by the square root of household size.

Of course, the expectation is that LBW would also be correlated with other mea-
sures of socioeconomic status such as education or class. However, as these are not

cardinal variables it is not possible to calculate concentration indices with respect to

these variables. However, the education levels of both parents are included as explana-

tory variables in the decomposition of the concentration curve.

Summary statistics. Before providing results regarding the concentration curve and

the contribution of various covariates, some summary statistics for overall birth weight

(bearing in mind that the data are censored at either end), LBW, preterm and IUGR
are presented. In Tables 1 and 2 the data for all observations are presented, as well as

by mother’s education and social class and household income quintile. Education is

divided into five categories: lower secondary (i.e. left school before age 17/18), leaving

certificate (completed secondary school education), diploma/certificate (Dip/Cert) (ob-

tained qualification after secondary school but did not go on to tertiary level educa-

tion), tertiary level education and postgraduate education. Social class is divided into

three categories, according to those provided in the survey (professional/managerial;

non-manual and skilled manual; semi-skilled and unskilled manual) and then a fourth
group listed as ‘never worked at all, no class’.

The socioeconomic gradient is evident in pretty much all cases, but it is more pro-

nounced in some cases compared with others. In particular, the prevalence of LBW

and IUGR is concentrated amongst the ‘lowest’ of the groups. For example, in the

case of IUGR by social class there is little evidence of a gradient for three of the classes

(with incidence in a narrow range between 1.8% and 2%) and then a jump to 4% for

the ‘never worked/no class’ group. This differential gradient by socioeconomic class

and by measure of LBW suggests a significant role for confounding factors and these
are examined when decomposing the concentration index.

Missing observations. Before presenting results there is a specific data issue that

must be addressed. In calculating the concentration indices and in providing the

decomposition, it must be borne in mind that some observations are missing, and in

particular it is possible that such observations may not be missing at random. Com-

pared with the base sample size of 10,969 there are over 800 observations where

Table 1. Summary birth weight statistics, GUI survey (N ¼ 10,196)

Percentage

Mean birth weight (g) 3476.1 (SD 538.3)

Low birth weight 5.79

Preterm 6.56

IUGR 2.10
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Table 2. Low birth weight by mother’s education, household income and social class, GUI survey (N ¼ 10,196)

Mother’s education Income quintile Social class

Lower

sec.

Leaving

certificate Dip/Cert Tertiary Postgrad. 1 2 3 4 5 Prof./manag.

Non-

manual,

skilled

manual

Semi-

skilled,

unskilled No class

Birth weight (g) 3389.3 3461.2 3500.0 3517.1 3543.5 3390.9 3448.2 3506.9 3516.4 3520.9 3506.8 3478.9 3431.0 3342.8

LBW (%) 7.87 5.98 5.01 5.40 4.12 8.23 5.98 5.07 5.15 4.48 5.18 5.49 6.89 9.35

Preterm (%) 7.79 7.16 5.88 5.43 5.89 8.84 7.20 5.38 5.83 5.48 5.72 6.68 8.18 8.71

IUGR (%) 3.38 1.76 2.36 1.94 1.03 3.14 1.99 1.90 2.06 1.44 1.87 2.01 2.01 3.94
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income data are missing. When account is taken of the right-hand-side variables used

for the decomposition approximately another 670 observations are lost. There are a

variety of approaches one can take when faced with missing data (see Horton &
Kleinman, 2007). One possibility is to adopt the ‘complete-case’ approach, using only

those observations with no missing values for any variable. This gives a sample size of

9469. The concentration indices for LBW, preterm and IUGR calculated using this

sample are �0.434, �0.410 and �0.516 respectively.

However, the complete-case approach can be regarded as overly ad hoc as a means

to address missing data. Since the variable with the greatest number of missing obser-

vations is income, and since income is critical in terms of calculating concentration

indices, it seems worthwhile to try to deal explicitly with the missing values for this
variable at least. One possible way of doing this is to estimate an income function, by

regressing equivalised income on age and education. One can then substitute the fitted

values from this regression for those observations where income is missing. This pro-

vides a sample size of 10,196. The concentration indices calculated for this sample are

�0.461, �0.411 and �0.511. This is known as the regression prediction or conditional

mean imputation approach (where it is applied to income only). While there are some

differences from the indices calculated using the complete-case approach, they are of

a similar order of magnitude suggesting that the missing observations do not unduly
bias the results. Note that missing observations for variables other than income are

only relevant when carrying out the decomposition. It is possible to calculate con-

centration indices only using the conditional mean approach, which would give a full

sample of 10,969 (giving values of �0.476, �0.470 and �0.461). However, in this case,

it would not be possible to carry out the decomposition. Thus the approach adopted

could be characterized as a combination of the complete-case approach with condi-

tional mean imputation applied to the income variable.

Variables for decomposition. The choice of right-hand-side variables for the decom-

position of the concentration indices is influenced by the review by Kramer et al. (2000)

and of course by data availability. The variables chosen are: age of mother and age

squared (to allow for a non-linear effect), sex of child (male children are typically heavier

at birth), education of both parents, working status of mother, mother’s smoking and

drinking, body mass index (BMI) of mother and BMI squared, log of disposable house-

hold income, two measures reflecting local environmental conditions, general health of

mother plus information on some specific conditions (mental and physical) and ethnicity
of mother (Irish or non-Irish). Full details of all explanatory variables are provided in

the Appendix Table A2.

Results

Concentration indices

Table 3 provides concentration indices for LBW, preterm and IUGR. All indices

are negative and in the �0.4 to �0.5 region, indicating that the incidence of the

phenomenon in question is substantially concentrated amongst the less well-off. In all

cases the p-values are less than 0.05 and the values of the concentration index do not

appear to be unduly sensitive to the way in which the missing observations are treated.
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Before analysing the decomposition of this index, it is useful to try to get an intuitive

sense of what these figures actually mean. The sign of the concentration index indicates

the direction of any relationship between the health variable and rank in the distribu-
tion of whatever measure of household resources is being used. The magnitude reflects

both the strength of the relationship and the degree of variability in the health variable.

In addition, Koolman & Van Doorslaer (2004) have shown that multiplying the value

of the index by 75 gives the percentage of the ill-health variable which, in the case of a

negative index, would need to be redistributed from the poorer half to the richer half of

the population to arrive at a distribution with an index of zero.

Decomposition

We now turn to the decomposition results in Tables 4–6 (note that the regressions

underlying these decompositions are provided in Table A1). Perhaps the first issue to

note is that the right-hand-side variables explain a considerable portion of the income-

related inequality, ranging from over 100% in the case of preterm to about 75% in the

case of IUGR. Recall that in order for any variable to contribute to income-related

inequality it must (a) influence the measure of LBW (which can be examined via the

elasticities column) and also (b) itself be related to the distribution of income (which
can be examined via the value of its own concentration index). Note also that variables

can contribute both positively and negatively to the overall concentration index. In the

discussion that follows it is important to bear in mind that the overall concentration

index for all measures of LBW is negative, i.e. it is more concentrated amongst the less

well-off. The column labelled ‘Contribution %’ shows the percentage contribution of

each factor to overall income-related inequality in LBW. A positive value indicates

that this factor operated to bring about the concentration of LBW amongst the less

well-off. A negative value indicates that the factor operated in the opposite direction,
i.e. on its own, this factor would have led to LBW being more concentrated amongst

the better-off.

Bearing this in mind it can be seen in Table 4 that the most important factors with

respect to overall LBW, in absolute terms, were mother’s age, working status, smok-

ing, drinking and overall health and household income. The contributions of age and

age squared can be combined to arrive at a contribution of �22%. The regression

results show that incidence of LBW first of all declines with age, bottoms out at about

27 and then rises with age. The concentration curve for age is positive, though rela-
tively low (i.e. older mothers are better off on average than younger mothers, but not

Table 3. Concentration indices for various measures of low birth weight, GUI survey

(N ¼ 10,196)

Concentration index SE p-value

Low birth weight �0.461 0.120 <0.001

Preterm �0.411 0.103 <0.001

IUGR �0.512 0.234 0.029
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by an awful lot). Combining all these factors together, the impact of mother’s age, on

its own, is to increase the incidence of LBW amongst the better-off.

The mother working full-time and part-time also make substantial negative contri-

butions to the overall concentration index, to the tune of about �27%. Bonzini et al.

(2007), in a review of the evidence concerning working and a number of adverse birth

outcomes (including preterm delivery and LBW), suggested that for preterm delivery
there was extensive evidence of an effect of certain occupational exposures, viz. long

Table 4. Decomposition of concentration indices, low birth weight, GUI survey

(N ¼ 10,196)

Elasticities Concentration index Contribution Contribution %

Mother’s age �6.166 0.138 �0.851 184.2

Mother’s age2 3.864 0.246 0.952 �206.1

Male child �0.016 0.001 �9.6� 10–6 0

Mother’s education

Leaving certificate �0.026 �0.901 0.023 �5.1

Dip/Cert �0.028 0.337 �0.009 2

Tertiary level �0.008 1.101 �0.009 2

Postgraduate �0.035 1.564 �0.055 11.9

Father’s education

Leaving certificate �0.034 �0.103 0.004 �0.8

Dip/Cert �0.038 0.642 �0.024 5.3

Tertiary level �0.029 1.272 �0.036 7.9

Postgraduate 0.001 1.708 0.002 �0.5

Unreported �0.036 �1.533 0.055 �11.9

Mother’s work

Full-time 0.140 0.705 0.099 �21.4

Part-time �0.071 �0.369 0.026 �5.6

Mother’s smoking

Smoker 0.090 �1.299 �0.117 25.3

Occasional smoker �0.016 �0.222 0.003 �0.7

Mother drinker �0.173 0.405 �0.070 15.2

Mother’s BMI �8.258 �0.050 0.411 �89

Mother’s BMI2 3.622 �0.113 �0.411 88.9

Log equivalised income �2.044 0.130 �0.265 57.4

Local conditions 1 �0.453 0.064 �0.029 6.3

Local conditions 2 0.470 �0.062 �0.029 6.4

Mother’s health 0.291 �0.166 �0.048 10.5

Mother’s illness

Urinary infection 0.014 �0.475 �0.007 1.5

Blood pressure 0.032 �0.017 �0.001 0.1

Pre-eclampsia 0.113 �0.235 �0.026 5.7

Depression �0.027 �0.502 0.0134 �2.9

Stress �0.046 �0.060 0.003 �0.6

Mother Irish �0.039 0.217 �0.008 1.8

Residual �0.056 12.2

Total �0.462
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working hours, shift-work, lifting, standing and heavy workload. The findings in

Tables 4–6 partially confirm this in that greater effects are observed for overall LBW

and preterm than for IUGR. Given that working is associated with a greater likelihood

of LBW, and given that it is also associated with higher incomes, the combined effect is

that working tends to increase the concentration of LBW amongst the better-off and

hence makes a negative contribution to the concentration index.

Table 5. Decomposition of concentration indices, preterm, GUI survey (N ¼ 10,196)

Elasticities Concentration index Contribution Contribution %

Mother’s age �6.655 0.138 �0.918 223.4

Mother’s age2 3.975 0.246 0.979 �238.3

Male child 0.032 0.000 0 0

Mother’s education

Leaving certificate 0.009 �0.901 �0.008 1.9

Dip/Cert �0.011 0.337 �0.004 1

Tertiary level �0.012 1.101 �0.013 3.2

Postgraduate 0.009 1.563 0.014 �3.4

Father’s education

Leaving certificate 0.036 �0.104 �0.004 1

Dip/Cert �0.010 0.642 �0.006 1.5

Tertiary level �0.0162 1.272 �0.021 5.1

Postgraduate �0.004 1.708 �0.006 1.5

Unreported �0.031 �1.533 0.048 �11.7

Mother’s work

Full-time 0.127 0.706 0.09 �21.9

Part-time �0.021 �0.369 0.008 �1.9

Mother’s smoking

Smoker 0.048 �1.299 �0.062 15.1

Occasional smoker �0.004 �0.222 0.001 �0.2

Mother drinker �0.025 0.405 �0.01 2.4

Mother’s BMI �4.194 �0.050 0.209 �50.9

Mother’s BMI2 2.114 �0.113 �0.24 58.4

Log equivalised income �2.797 0.130 �0.363 88.3

Local conditions 1 �0.077 0.064 �0.005 1.2

Local conditions 2 0.358 �0.063 �0.022 5.4

Mother’s health 0.060 �0.166 �0.01 2.4

Mother’s illness

Urinary infection 0.003 �0.475 �0.002 0.5

Blood pressure 0.008 �0.017 0 0

Pre-eclampsia 0.092 �0.235 �0.022 5.4

Depression 0.054 �0.502 �0.027 6.6

Stress �0.034 �0.060 0.002 �0.5

Mother Irish �0.206 0.217 �0.045 11

Residual 0.026 �6.3

Total �0.411
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Smoking makes one of the largest positive contributions to the concentration index.
In this case the pathway appears clear. Smoking is associated with LBW and is heavily

concentrated amongst lower income mothers (see Kramer et al., 2000) and the combi-

nation of these factors implies that it makes a contribution of about 25% to the concen-

tration index.

What is perhaps slightly more surprising is that drinking alcohol also contributes

positively ( just over 15%) to the concentration index. Drinking is concentrated amongst

Table 6. Decomposition of concentration indices, IUGR, GUI survey (N ¼ 10,196)

Elasticities Concentration index Contribution Contribution %

Mother’s age �2.866 0.138 �0.395 77.1

Mother’s age2 1.878 0.246 0.462 �90.2

Male child �0.043 0.000 0 0

Mother’s education

Leaving certificate �0.139 �0.901 0.125 �24.4

Dip/Cert 0.002 0.337 0.001 �0.2

Tertiary level �0.046 1.101 �0.05 9.8

Postgraduate �0.089 1.563 �0.139 27.1

Fathers education

Leaving certificate �0.102 �0.103 0.011 �2.1

Dip/Cert �0.088 0.641 �0.056 10.9

Tertiary level �0.069 1.272 �0.088 17.2

Postgraduate �0.002 1.707 �0.003 0.6

Unreported 0.010 �1.532 �0.016 3.1

Mother’s work

Full-time 0.100 0.706 0.071 �13.9

Part-time �0.041 �0.369 0.015 �2.9

Mother’s smoking

Smoker 0.130 �1.299 �0.168 32.8

Occasional smoker �0.033 �0.222 0.007 �1.4

Mother drinker �0.368 0.405 �0.149 29.1

Mother’s BMI �7.715 �0.050 0.384 �75

Mother’s BMI2 2.782 �0.113 �0.316 61.7

Log equivalised income 0.273 0.130 0.035 �6.8

Local conditions 1 �0.748 0.064 �0.048 9.4

Local conditions 2 0.050 �0.063 �0.031 6.1

Mother’s health 0.403 �0.166 �0.067 13.1

Urinary infection 0.031 �0.475 �0.015 2.9

Blood pressure 0.055 �0.017 �0.001 0.2

Pre-eclampsia 0.065 �0.235 �0.015 2.9

Depression �0.115 �0.502 0.058 �11.3

Stress �0.270 �0.060 0.016 �3.1

Mother Irish �0.082 0.217 �0.018 3.5

Residual �0.122 23.8

Total �0.512
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better-off mothers and LBW has an elasticity of �0.173 with respect to drinking. Un-

fortunately, the data do not provide information on drinking behaviour during preg-

nancy, but rather drinking behaviour at time of interview. However, it is worth noting
that the negative relationship between alcohol consumption and LBW is also found in

the 9-year cohort of the GUI survey and in that instance alcohol refers to alcohol con-

sumption during pregnancy.

The biggest single contributor to the negative concentration index for LBW is

income itself (to be more precise, the log of equivalised income). While it may seem

strange that income should be a right-hand variable in this decomposition, perhaps

the easiest way to view this is to consider what the gradient would be if everyone

had the same income. In this case there clearly could be no gradient, in the sense of a
relationship between LBW and income, since everyone would have the same income.

Correspondingly, if LBW is negatively related to income, then any factor that leads to

a widening of income inequality will increase the (negative) value of the concentration

index.

The final variable that makes a substantive contribution to the negative concentra-

tion index is mother’s overall health. As in the case of smoking, the pathway appears

reasonably straightforward. Poorer overall health increases the probability of LBW, and

since there is a well-documented gradient between health and income (e.g. Kakwani et al.,
1997) this translates into a contribution of over 10% to the concentration index.

Tables 5–6 show a similar decomposition for preterm and IUGR. The breakdown

for preterm is quite similar to that for overall LBW, with one or two exceptions. The

contributions of mothers’ smoking and drinking are less, while income makes a substan-

tially greater contribution in the case of preterm, with a considerably higher elasticity.

Table 6 shows the breakdown for IUGR, and here greater differences with respect

to overall LBW are observed. The residual element is larger here, with nearly one-quarter

of the total concentration index unexplained. Looking at the individual variables, father’s
education exercises a greater role, with the sum of these variables contributing nearly

30% to the index. There is a much diminished role for income per se. Compared with

a contribution of 58% for overall LBW it now contributes only �6.8%, i.e. IUGR is

positively related to income, though the effect is small. There is also a greater role for

local environmental and health variables.

Characteristics and returns to characteristics

The approach adopted so far has assumed that socioeconomic inequality in the

various forms of LBW arises from difference in characteristics only. An alternative

way to express this is that in the regression-based decomposition, it is assumed that

the effect of each covariate on LBW is common across all levels of income. However,

this may not be the case. For example, it is possible that the effect of ill health on LBW

may differ by income level. This could arise because richer mothers may have the

resources to partially offset the effects of ill health. Thus at a more general level it is

possible that differing LBW by income level may arise owing to different characteristics
and/or different returns to these characteristics (i.e. the returns differ by income).

This is explored using a variant of the well-known Blinder–Oaxaca decomposition

(see Blinder, 1973; Oaxaca, 1973) whereby, in this case, it is necessary to partition the
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sample into two groups by income. They are partitioned according to median equi-

valised income into the ‘rich’ and ‘poor’ (a partition at the 25th percentile into the

‘very poor’ and the rest is also used). The overall gap in LBW between the two groups

will then be decomposed into a part arising from differences in characteristics and

differences in returns to characteristics (i.e. the impact of these characteristics on

LBW). The results are presented in Table 7 and indicate that for all forms of LBW
and for both the poor–rich and very poor–rich partitions, around 90% (in some cases

more) of the gap is explained by differences in characteristics, rather than returns to

characteristics.

Discussion

Limitations

It is perhaps useful to discuss some possible limitations of the study’s approach.

First, one of the limitations of the approach adopted here is the use of a summary index.

A summary index does have the advantage of presenting results in a clear and simple

way, and in a manner in which it is straightforward to make comparisons across

countries/regions and time. However, summary indices by their nature also conceal
detail. For example, the use of the simple concentration index does not permit a higher

weighting to be put on babies with very low birth weight, i.e. less than 2000 or 1500 g.

When using continuous data it is possible to employ extended concentration indices,

which do have this property (see Wagstaff, 2002). However, as explained above, when

analysing LBW, owing to the principle of focus it appears preferable to adopt a binary

approach.

A further limitation of the approach here is the presence of a residual in the decom-

position of the concentration index. This arises because the concentration index does
not provide an exact decomposition, in the sense that the value for the index will

exactly equal the sum of the contributions from the covariates. This is a standard property

of rank-based indices such as the Gini coefficient. However, it is reassuring to note that

for the decompositions calculated here, the residual is comparatively small.

As for limitations arising from the data employed, the Growing Up in Ireland survey

is a comprehensive, nationally representative survey of a 9-month-old cohort of children.

However, birth weight data are supplied retrospectively by the mother, and so they may

be prone to some measurement error. The comparatively high rate of LBW compared
with the 2009 perinatal statistics suggests that this may be an issue. However, given that

Table 7. Blinder–Oaxaca decomposition of LBW gap (%), GUI survey (N ¼ 10,196)

Partition by median Partition by 25th percentile

Characteristic Returns Characteristic Returns

LBW 89.4 10.6 96.6 3.4

Preterm 98.4 1.6 112.2 �12.2

IUGR 103.7 �3.7 88.3 11.7
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the study did not attempt to measure LBW per se but merely how it relates to socio-

economic status, this is only a cause for concern if the measurement error is correlated

with such status. When a lower threshold is used for low birth weight (1500 g) it is
found that the concentration index is around �0.4, qualitatively very similar to the

2500 g threshold, though given that numbers of children with birth weight less than

1500 g is very small, this index is less precisely measured (results available on request).

The result, however, is reassuring since it suggests that the value of the concentration

index is not too sensitive to the precise location of the cut-off and so even if there is

some measurement error around the 2500 g cut-off it is unlikely to appreciably affect

the results.

Finally, as noted above, there are a number of missing observations, partly owing
to missing income data and partly owing to some missing data for the covariates in the

decomposition. However, as discussed above, the calculated concentration indices all

appear to be in the region of �0.4 or �0.5 regardless of how the missing data issue is

treated and also regardless of the inclusion or otherwise of those observations that were

dropped because data were missing for one of the decomposition covariates. Thus

overall, the fundamental results obtained in the paper do not appear to be unduly sensi-

tive to the limitations discussed.

Summary and conclusion

Socioeconomic inequalities in health entail inferior health outcomes for lower income

groups, which in turn have effects on quality of life and labour market outcomes. There

is considerable evidence that early life conditions have a significant impact on later life

health outcomes; hence it is likely that socioeconomic inequalities in these early life con-

ditions will have persistent effects. To that extent, careful measurement of such inequal-

ities for low birth weight, one of the most salient manifestations of poor early life health
conditions, may provide valuable policy insights to address later inequalities.

This paper has provided a new perspective on the issue of socioeconomic inequal-

ities for low birth weight in Ireland by calculating concentration indices, the standard

summary measure of socioeconomic inequality, for a representative sample of births. A

further innovation of the paper is that the indices are calculated for LBW arising from

two different sources: preterm and intrauterine growth retardation. For all forms of

LBW the calculated concentration indices are in the �0.4 to �0.5 region, indicating

fairly substantial concentration amongst the less well-off.
This paper also provides a decomposition of the concentration index. While not

implying causality this decomposition provides an insight into which socioeconomic,

lifestyle and demographic characteristics are associated with LBW, with evidence pro-

vided for both sources. In turn these results can direct policy that may redress these

inequalities.

The decompositions of the concentration index for the different sources of low birth

weight show some uniformity, but there are also some differences. For example,

income inequality appears to be less important for the case of preterm births, while
father’s education and local environmental conditions appear to be more relevant for

IUGR.
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Finally, the paper applies the standard Blinder–Oaxaca decomposition to investigate

the degree to which the socioeconomic gradient for all sources of LBW arise owing to

the different characteristics of rich and poor or instead to the effect of these character-
istics on LBW. The evidence indicates that it is differences in characteristics as opposed

to the impact of these characteristics on LBW that is the principal source of the socio-

economic inequalities.
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Appendix

Table A1. Low birth weight regressions (N ¼ 10,196), with robust standard errors

in parentheses

LBW Preterm IUGR

Mother’s age �0.013 �0.015 �0.002
(0.007)** (0.007)** (0.004)

Mother’s age2 0.000 0.000 0.000
(0.000)** (0.000)** (0.000)

Male child �0.002 0.004 �0.002
(0.006) (0.006) (0.004)

Mother’s education
Leaving certificate �0.007 0.001 �0.009

(0.010) (0.010) (0.007)
Dip/Cert �0.011 �0.005 �0.000

(0.011) (0.011) (0.008)
Tertiary level �0.006 �0.006 �0.005

(0.012) (0.011) (0.008)
Postgraduate �0.020 0.001 �0.015

(0.013) (0.013) (0.008)*
Father’s education

Leaving certificate �0.008 0.009 �0.008
(0.010) (0.010) (0.006)

Dip/Cert �0.017 �0.005 �0.014
(0.010) (0.011) (0.006)**

Tertiary level �0.011 �0.007 �0.009
(0.011) (0.011) (0.007)

Postgraduate 0.001 �0.003 �0.000
(0.013) (0.013) (0.008)

Unreported �0.011 �0.010 0.001
(0.011) (0.011) (0.007)

Mother working 0.027 0.020 0.006
(0.006)*** (0.006)*** (0.004)*

Mother daily smoker 0.029 0.017 0.016
(0.009)*** (0.009)* (0.007)**

Mother occasional smoker �0.012 �0.003 �0.009
(0.009) (0.011) (0.005)*

Mother drinker �0.007 �0.002 �0.005
(0.002)*** (0.003) (0.002)***

Mother’s BMI �0.019 �0.011 �0.006
(0.006)*** (0.006)* (0.003)**

Mother’s BMI2 0.000 0.000 0.000
(0.000)*** (0.000)** (0.000)*

Log income �0.012 �0.018 0.001
(0.007)* (0.007)*** (0.004)

Local conditions 1 0.002 0.000 0.001
(0.001) (0.001) (0.001)

Local conditions 2 0.003 0.003 0.001
(0.001)*** (0.001)** (0.001)

Mother’s health 0.009 0.003 0.004
(0.004)** (0.004) (0.003)*

Mother’s illness
Urinary infection 0.014 0.008 0.007

(0.009) (0.009) (0.006)
Depression �0.001 0.002 �0.001

(0.001) (0.001) (0.001)*
Stress �0.000 �0.000 �0.000

(0.000) (0.000) (0.000)
Mother Irish �0.001 �0.014 �0.002

(0.008) (0.009)* (0.005)
R2 0.018 0.011 0.013

Significant at: *10%; **5%; ***1%.
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Table A2. List of variables used for decomposition

Variable Description

Education Omitted category is ‘no formal education’, primary education and

lower secondary (leaving school at or before 16 years approx.).

Remaining categories are Upper Secondary (including technical and

vocational qualifications), Dip/Cert (i.e. non-degree tertiary level),

tertiary level (including a professional qualification equivalent to a

degree) and postgraduate (including postgraduate certificate/diploma,

Masters, PhD).

Working

(part-time and full-time)

Response to question: did you work full-time, part-time or not at all

immediately before you became pregnant with study child?

Smoking Response to question: do you currently smoke daily, occasionally or

not at all?

Drinking Constructed on basis of question: which of the following best

describes how often you usually drink alcohol? Responses are coded

0–6 based on: never, less than once a month, 1–2 times a month, 1–2

times a week, 3–4 times a week, 5–6 times a week, every day.

Income Response to question: if you added up all the income sources from all

household members what would be the total household net income

after deductions for income tax and Pay-Related Social Insurance

(PRSI) only?

Local conditions 1 Based on response to question about incidence of four factors (rubbish

and litter, homes and gardens in bad condition, vandalism, public

drunkenness and drug-taking). Responses are coded 1–4 based on:

not at all common, not very common, fairly common, very common.

Aggregate score is used.

Local conditions 2 Based on response to degree of agreement with statements concern-

ing safety to walk after dark, safety for children to play outside, safe

parks and playgrounds, intend to continue living in the area, are

settled and part of the community. Responses are coded 1–4 based

on: strongly agree, agree, disagree, strongly disagree. Aggregate score

is used.

Health Based on response to question: in general, how would you say your

current health is? Responses are coded 1–5 based on: excellent, very

good, good, fair, poor. Actual value is used.

Urinary infection,

blood pressure,

pre-eclampsia

Coded 0–1 based on response to question: were there any of the

following complications with the pregnancy.

Depression Eight-item short version of the Centre for Epidemiological Studies

Depression Scale (see Radloff, 1977).

Stress Aggregate of responses to a series of stress-related questions. Responses

are coded 1–5 based on strongly agree, agree, not sure, disagree,

strongly disagree (see Quail et al., 2011).

Irish Based on response to question: are you a citizen of Ireland?
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