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INEQUALITY IN HEALTH VERSUS INEQUALITY IN LIFESTYLE S

Abstract

This paper uses repeated cross section data frorw&joto compare patterns of inequality in
self assessed health and obesity with patternsegfuality in underlying lifestyles central to
the production of good health, namely physicahaisti non-smoking and diet quality,
represented by fish and fruits and vegetables aqopsion. We estimate a multivariate probit
model to study correlates of these lifestyle aralthevariables, while Gini and concentration
indices are being decomposed to identify sourcé&segfuality. Results point towards
considerable heterogeneity across the differeastifle and health variables. Thus, patterns
of inequality in health outcomes are not necesgaepresentative of patterns of inequality in
their underlying production factors, including lftyles. While education is generally found to
be an important source of inequality, and in someables, primarily the health variables,
also income, there are several cases in which déetors are much more important in
explaining inequality, such as gender in fruits aregetables eating, age in fish eating, and
maternal education in obesity. Assuming that paalth and health inequality should ideally
be prevented rather than treated, policies shoukihtyg focus on production factors of
health, including lifestyles, rather than final Higeaitself. To be efficient, however, the design
of such policies may need to be based on lifespyeific knowledge, as suggested by our
heterogeneous results.

1. Introduction

Observable lifestyle choices such as non-smokihgsipal activity and healthful diets are
central to the production of good objective heahbluding the prevention of premature
death and chronic disease. Lifestyles are alsoiitapbpredictors of self assessed health
(SAH) and obesity, which are in turn closely retate objective health (WHO, 2003).
Analogously, lifestyles are expected be an imparsanrce of inequality in these health
measures, that is, they are expected to be imgonaxplaining why health is unequally
distributed across individuals within a populatiorcluding in particular individuals of
different socioeconomic status.

In recent years, considerable efforts have beerenmattying to improve our
understanding of patterns of inequalities in heafttluding attempts at identifying their
origins, or sources. In particular, decompositiechhiques for the Gini index and the
Concentration index (CI) have helped identify thkative contribution of different factors —
e.g., of different socio-demographic variables +otal inequality in health and
socioeconomic inequality in health, respectivelg.(evan Doorslaer and Jones, 2003). Some
of the studies using these decomposition technifaes considered the role of lifestyles in
possibly explaining inequality in health and in nadithg the direct effect of socioeconomic
status on health (Balia and Jones, 2008; CostadmahGil, 2008; Vallejo-Torres and Morris,
2010)! However, to the best of our knowledge, no stutl@ee yet made lifestyles
themselves be the subject of investigation in sledomposition analyses.

To reduce inequalities in health, and in partictiese related to socioeconomic
status, is stated as a key goal for health pofiapany countries (Marmot et al., 2008).
Policies that seek to address health inequalitiesild ideally be targeted towards production

! Using British panel data, Balia and Jones (2008 dbthat lifestyles play an important role in expilag the
Gini index for predicted mortality (25.3 % in totadnd that, when being appropriately accounted for
econometrically, these lifestyles reduce the direle of socioeconomic status in predicting motyalCosta-
Font and Gil (2008) found that in Spain, their ghtes for physical activity, smoking and food halgixplained
respectively 5.8, 2.6 and 0.12 % of the incometeel&I for obesity, while Vallejo-Torres and Mor(&010)
found that in England, smoking explained 2.3 %hefincome-related Cl for health, as measured bypBQ-
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factors of health, including lifestyles, and naidi health itself. In order for such policies of
‘preventive medicine’ to be efficient, however, thés need for more insights into patterns of
inequality across several important health affeclifestyles, including the extent to which
these patterns are similar to those of final he#iibatterns are homogeneous, then policies
that are formulated with the intention of improvingalth affecting behaviours on the basis of
knowledge about inequality in final health are valat due to their ‘trickle down’ properties.

If on the other hand patterns of inequality areigigantly different across different lifestyles
and final health, this no longer holds, which ifarmay have important implications for
policy.

The main goal of this paper is therefore to disectimpare patterns of inequality in
health with patterns of inequality in lifestyledibeed to be important in affecting health. Our
intention is therefore to add to the existing htere, which has mainly focused on patterns of
inequality in final health, where the role of lifgles, where considered, has been limited to
their relative contribution to total inequality socioeconomic inequality in health, as one out
of many possible sources of inequality. Since tiheigcal evidence generally suggest that
lifestyles are important in affecting health, andtiermore, that similar factors, such as
socioeconomic status, tend to be important in ptedj both health related lifestyles and
different health outcomes, we hypothesize thabna single sample, patterns of total
inequality and socioeconomic inequality are simalaross various production factors of
health, here represented by lifestyle variabled,faral health itself.

Our data are drawn from the Norwegian Monitor Sur2@05-2009, which is a
repeated cross section survey. Health statusnairfiealth, is proxied by SAH and obesity,
while lifestyles are represented by physical atstj\dmoking, and two indicators of diet
quality — frequencies of eating fish and fruits argetables. In our analysis, we first study
correlates and determinants of lifestyles, obesmity SAH using a multivariate probit model,
and next we study sources and patterns of inegualthese variables by decomposing Gini
indices and income- and education-related Cls.xfpda@atory factors, and sources of
inequality, we consider (i) a standard set of sal@mographic variables, including current
income and education, (ii) a set of variables whegbresent childhood circumstances,
including parental education, and (iii) a set afialles which are meant to serve as proxies
for time preferences, risk aversion, and self ain&vidence on the importance of
psychological traits (e.g, Heckman, 2007) and ¢tutetl circumstances (e.g., Case et al.,
2005) in affecting adult lifestyles and health aceumulating. Recent evidence from the US,
Britain and France on some of these issues aredadwn Cutler and Lleras-Muney (2010),
Rosa Dias (2009, 2010) and Trannoy et al. (2010).

2 Data and methods

This study uses data from the Norwegian Monitonv8yra nationally representative and
repeated cross section survey of Norwegian aduiltshwhas been conducted biannually since
1985. Some of the key variables that are beingyaadlin this paper are based on survey
questions that were first introduced in the 200%ey® Thus, in this paper, only data from
the 2005, 2007 and 2009 survey rounds are beird) Usdividuals aged 15-95 years are
recruited to participate in the survey. We reswiat sample to only include respondents aged
25-74 years, as we want to study individuals wholmexpected to having completed most
of their education and started earning incomes sarmze few respondents in the age range

2 In this paper, obesity is defined as a healthate, as being obese is not only an intermediakefaictor for
chronic disease and premature death, but alsegsepts a direct cause of reduced physical and hferghh
(WHO, 2000, 2003).

® These questions relate to self-reported heighbaaly weight, and parental education.
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75-95 years are included in the survey. After dajebbservations with missing information
on any relevant variables (1995 observations)fioal sample consists of 7738 observations.

Table 1. Summary statistics

Variable Description Mean S.D.
Lifestyles

PA Do physical activity at least twice per week: 1 0.579 0.494
FV Eat fruits and vegetables at least twice per day: 1 0.387 0.487
FISH Eat fish for dinner at least once per week: 1 0.765 0.424
NSMOKE Not smoking cigarettes daily: 1 0.779.418
Health

NOBESE Body mass index (weight in kg/height in mé}es 30: 1 0.876 0.329
SAH Self assessed health ‘good’ or ‘very good’: 1 726 0.447
Demographics (Ref. categories are “Age 25-34" and “(Living asymied”)

Age 35-44 Age 35-44: 1 0.262 0.440
Age 45-54 Age 45-54: 1 0.214 0.410
Age 55-64 Age 55-64: 1 0.189 0.392
Age 65-74 Age 65-74: 1 0.129 0.336
Female Female: 1 0.477 0.500
Household has kids If any children is living in household: 1 0.494 0.500
Widow If widowed: 1 0.037 0.188
Divorced If divorced: 1 0.080 0.272
Single If single: 1 0.119 0.323
Socioeconomic status  (Ref. cats. are “Secondary school” and “Income dilarl”)

High school If highest education is high school: 1 0.333 0471
Some college If highest education is some university/college: 1 0.195 0.396
College degree If highest education is university/college with deg 1 0.360 0.480
Income quartile 2 If household income in"?quartile: 1 0.270 0.444
Income quartile 3 If household income in’%quartile: 1 0.230 0.421
Income quartile 4 If household income i duartile: 1 0.251 0.434
Occupation (Ref. category is “Non-manual worker”)

Skilled manual If skilled manual worker: 1 0.196 0.397
Unskilled manual If unskilled manual worker: 1 0.070 0.256
Social security If on social security/benefit: 1 082 0.275
Other occupation If unemployed, student, homemaksired, or other: 1 0.2590.438
Psychological traits

Pay in installments Like to pay in instalment8: 1 0.155 0.362
Life insurance Household has purchased life insgah 0.479 0.500
Self control Feel self-control over life outcoma$: 0.846 0.361
Childhood conditions (Ref. cats. are poor childhoand lower parental education)

Childhood ec. average If family’s economic situatimrmal when 10-15 years: 1 0.65M.475
Childhood ec. rich If family well-endowed when 16-{ears: 1 0.137 0.344
Mother high school If mother’s highest educatiovelehigh school: 1 0.209 0.407
Mother college If mother’s highest education leweiversity/college: 1 0.150 0.358
Father high school If fathers’s highest educaterel high school: 1 0.2170.412
Father college If fathers’s highest education lewelersity/college: 1 0.222 0.416

Notes: Summary statistics using sample weightsa pabled from survey years 2005, 2007 and 200&tal

7738 individual observation8Respondent “partly agrees” or “totally agrees” imat he/she likes to purchase
in instalments”Respondent “partly disagrees” or “totally disagréds the statement “It is of little use to plan
for the future, since what happens in life is moatmatter of being lucky or unlucky anyway”. Thigioal
survey question on household income has nine regpaiternatives, each of which represents a speoifiome
interval. Before dividing income into four classe®, (i) set household income to mid point valuesach
income interval, (ii) adjusted for inflation ovérd survey period 2005-2009, and (iii) adjustediousehold
size by dividing household income by the squareabbousehold size (OECD, 2008).
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Each respondent answers an extensive list of qumsstof which those related to the
selected lifestyle variables and SAH are basedaniows types of categorical scales. For
example, the respondents are asked to indicatefteguency-of-eating (i) fruits and berries
and (ii) vegetables on a ten-point scale rangiogfiNever/Less than once per montb”4
times per day’Similarly, physical activity has an eight-poinéduency-scale ranging from
‘Never’ to ‘Once or more per day’Yet other frequency-scales are being used for smgoki
and fish consumption. SAH is based on a five-pstatle ranging frorfVery bad’to ‘Very
good’. The use of different categorical scales compsaiur intention to compare these
variables as well as body mass with respect to teterminants and their patterns of
inequality. We therefore choose to dichotomize e#dhese variables, although some
information is lost in doing so. Their definitiotoag with summary statistics for other
relevant variables of this study is presented ibl@4. The usual disclaimer applies with
respect to strengths and limitations of using SAd abesity as indicators of health,
including, amongst others, the possibility of rasgents under-reporting their weight and
over-reporting their height (Connor Gorber et 2007).

Our methodological approach to comparing sourcdspatterns of inequality in
lifestyle and health variables is inspired by rethémpirical literature, in particular Balia and
Jones (2008). The determinants and correlategestyies, obesity and SAH will be studied
using a six-equation multivariate probit model, lhmeasures of total inequality and
income- and education-related inequality in thesm@ables will be studied using Gini and Cl
decomposition techniques.

The multivariate probit model of this study inclgdal the variables listed in Table 1,
in addition to controls for survey years. Thus, dependent variables in this model are our
six lifestyle and health variables, while controbgps include basic demographic variables,
income, education, occupational status, psychoébdgaits, childhood conditions, and survey
years’ We use identical regressors in all six lifesgtel health equations. Thus, we do not
estimate a recursive system in which lifestylesasmsumed to affect health, as in for example
Balia and Jones (2008). There are two main rea®orkis approach. First, our main interest
lies in directly comparing important lifestyle ahdalth variables with respect to their
determinants and patterns of inequality, rathem thaassessing the actual impact that
different lifestyles are having on health. Secamdike in Balia and Jones (2008), our data is
not longitudinal, which means that we are only dblassess the impact of current lifestyles
on current health, an approach which is mainlyvaaté for the unknown respondents for
whom current lifestyles are good proxies of pdsstyles, as the impact of lifestyles on
health is not immediate, but rather, is the resiing-lasting, cumulative process.

As our multivariate probit model for lifestyles ahdalth is not recursive, its main
advantage over single equation probit models ighthty to estimate correlation coefficients
between error terms of the different equationhedystem. Thus, with the multivariate
probit model, we can learn about the extent to Whieexplained residuals of variation, or
unobserved individual characteristics, are systealat related across the different lifestyle
and health equations (Balia and Jones, 2008). Teahnthis is accomplished by utilizing
properties of the multivariate normal distributidine vector or error termsin the
multivariate probit model is distributed multivagastandard normat,~ MVN(0O, Q), with

* There potentially exist many and complex intettietss between these different control variables, aliso
between these control variables and the differepeddent variables, including, amongst othersessselated
to the direction of casual effects. Furthermore,data are of cross sectional nature, as notedeabov
Consequently, we will generally not attempt at mgktausal inference in this study. Still we claovbe making
a novel contribution, by directly comparing impantéifestyle and health variables with respecteirt
correlates and sources of inequality, using onglsidata set, and a rich set of relevant controbtses.
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our 6X6 variance-correlation matr® having values of 1 on its leading diagonal element
and symmetrical correlation coefficiepig between equatiorjsandk on its off-diagonal
elements.

Our multivariate probit model is estimated usingwated maximum likelihood, with
the 773&6 matrix of lifestyle and health probabilities bgisimulated using theeweke—
Hajivassiliou—Keane (GHK) simulatdrMore details on the properties and technicalities
the multivariate probit model, including advantagéssing the GHK simulator, can be found
in Cappellari and Jenkins (2003), Contoyannis andsI@@04), and Balia and Jones (2008).

The Gini index is a widely used measure of totatjumality in a specific variable — it
measures the extent to which for example SAH igjually distributed within a population.
The Gini has range [0, 1]. The Cl is a closelytedlaneasure of socioeconomic-status-
related-inequality in, say, the same variable +ihat measures the extent to which the
distribution of SAH is related to a specific measaf socioeconomic status, for example
education. The standard version of the CI (Giniytna expressed as follows;

Cle= 2 cov(y, 1), (1)
U

wherer in the case of Cl indicates the fractional rankhef chosen socioeconomic indicator,
for example educatioly,is the other variable from which to calculate 16f,example SAH,
andy is the mean of.° The Cl has range [-1, 1], where 1 (-1) indicateseme cases in
which all ‘good health’ is found among those witle absolute highest (lowest)
socioeconomic status. The Gini index of total ireddy in health is obtained simply by
replacingr of socioeconomic status in Eq. (1) bgf health, i.e., by the fractional rank of
health (van Doorslaer and Jones, 2003).

Because covariances are central to both the CGamdEqg. 1), these indices may
both be obtained, or calculated, using linear regjom. An extension of this property is that
they may also be decomposed into their contributatprs (Wagstaff et al., 2003). Thus, one
might estimate the percentage contribution of &g, gender and education to total
inequality in SAH. In this paper, in Section 4, widl decompose both the Gini index of total
inequality and the Cls of income- and educatioatesl inequality in our six lifestyle and
health variables. The decomposition formula for@éGini) is

cl=y [/”Wx] c + %, @
A4 H
where [/ K) is the elasticity of variablie e.g. gender, with respectype.g. SAH, withu
andpy being the mean dfandy, and withpi being the coefficient for regresdom a linear
regression on. Cly is the CI of variablé& with respect to the chosen socioeconomic status
indicator, for example education. [, is the generalized ClI for the error term, which ba
computed as a residual (Balia and Jones, 2008%, Hsuan example, in order for gender to
make a substantial contribution to the explainetl glathe education-related Cl in SAH, we
must have that (i) the elasticity of gender on Sa&éhtrolling for other factors, is large, and
(if) gender and education are strongly correlated ClenderiS large. The Gini is also

® As programming the optimization routine for theltivariate probit model is fairly involved, we usétk Stata
modulemvprobitfor estimation, which was developed by Cappeliad Jenkins (2003). We follow their

recommendation of using abo«ﬂ\l draws for the GHK simulator (we use 90 draws).

® The fractional rank of a variabis the integer rank of divided by the sample si2¢ i.e.ry=i/N, withi= 1,
2,...,N for respondents who have the lowest, the seamndsdt,..., and the highest recorded valueX,of
respectively (O’'Donnel et al., 2008).



decomposed using Eq. (2), but now with presenting the CI of varialitevith respect to
lifestyle or health variablg.

Depending on the nature of the two variables fromctvto calculate it, the standard
Cls (Ginig) in Eg. (1) may possess a few undesirable pragserfis these limitations — which
are being discussed in Erreygers (2009a, 200919 retevant in this study, we therefore
choose to instead use the following, recently dgsedi version of the CI (Gini);

ci=4H ¢y 3)
-3

where iy and g are the upper and lower limits of y, and (@inis) is the standard version of
the CI (Gini) in Eq. (1) (Erreygers (2009a, 2009b)Jhe decomposition formula for this
version of CI (Gini) is obtained by scaling Eq. €¥nilarly, i.e. by 4/(by — &). While the
actual index estimates are sensitive to whethewsas the Cl (Gini) versions in Eg. (1) or
Eq. (3), the corresponding decomposition analygsisvariant to which version is being used,
I.e. the percentage contribution of different vialés to indices of inequality are identical in
the two versions.

3. Correlates of lifestyles and health — multivaate probit model results
We start comparing patterns of inequality in lijgs$ and health by looking at results of the
multivariate probit model, which are reported iba2® The key results are as follows.

First, controlling for a large set of potentiallgrdounding factors, clear education
gradients exist in all four lifestyle variables, i¥@hncome is significantly associated only
with PA and in part FV. For our health variablesnNobese and SAH, the opposite seems to
be true; clear income gradients are present, leueffiects of education are less clear, with
only the association between College degree and IS\ statistically significant. In
general, and not surprisingly, the association betweducation and health, and between
income and lifestyles, becomes stronger as we reroontrol variables from the probit
models in Table 2. What remains, however, is that, in relative teretsication seems to be
more important than income in predicting healtiigsiiyles, while the opposite seems to be
true for health.

Second, while Table 2 shows that there are sesmjaificant effects of occupational
status on different lifestyle and health variabtese association clearly stands out;
individuals on social security are 41.6 percentagjats less likely than others to report being
in good health. As noted in Footnote 4, in thigigtwe are generally not able to establish
causal effects, as our data are cross sectiongl lilhtation seems to be particularly relevant
in this example, as we suspect that the strongtivegaorrelation that exists between social
security status and SAH is mainly due to the eftégioor SAH on social security status, and
notvice versgas modeled in Table 2). What is probably morerggting in this context is the
extent to which social security status is respdadir the strong relationship that exists

" We follow the delta method described in O’Donelak (2008:103) with some adjustments to obtais Cl
(Ginis) according to Eq. (3). Also, since our secionomic indicators income and education are catsgpwe
follow the example of e.g. Chen and Roy (2009) ling equal fractional rankto ties (their average fractional
rank), rather than sort people with equal incomesdaication randomly, or by other variables thamwime or
education. Further technical details on calculating decomposing Ginis and Cls are provided inradet10.

8 Full results of the multivariate probit model iafile 2, including original parameter estimates taeit robust
standard errors, are available upon request. Tigina probabilities in Table 2 are average pasdiédcts, i.e.,
marginal probabilities of each regressor have lzedgulated for each individual in the sample. Tampgle
means of these individual level calculations repnéshe average partial effects. Standard errotisese average
partial effects are obtained by combining the o@djprobit parameters and their robust standaut,ausing the
delta method.

° Results not shown here due to space considerations
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between income and SAH, that is, income and SAHhihg strongly associated partly
because poor SAH make individuals exit the laboczdgrematurely, which in turn affect
their incomes negatively due to a shift from eagnirages to being on social security.
Evidence on such mechanisms of ‘reverse causéidgi health to income, in particular in
late midlife, is provided in for example Case arghion (2005) and
van Kippersluis et al. (2010).

Table 2. Multivariate probit model for lifestyleadhealth — marginal probabilities

(1) (2)

(3)

(4)

(5)

(6)

PA FVv FISH NSMOKE NOBESE SAH
Age 35-44 0.002 0.052 0.067 -0.051 -0.041 -0.074
Age 45-54 0.002 0.078 0.119 -0.086 -0.015 -0.082
Age 55-64 0.045 0.112 0.186 -0.033 0.002 -0.135
Age 65-74 0.088 0.149 0.205 0.034 0.016 -0.111
Female 0.068 0.183 0.044 -0.029 0.014 0.011
Household has kids -0.031 -0.015 0.044 0.009 0.007 0.033
Widow 0.037 -0.053 -0.052 -0.017 0.033 0.043
Divorced 0.049 -0.028 -0.087 -0.098 0.022 0.010
Single 0.055 -0.060 -0.082 -0.042 -0.026 0.001
High school 0.029 0.014 0.001 -0.005 -0.020 0.000
Some college 0.089 0.056 0.050 0.072 -0.022 0.030
College degree 0.113 0.096 0.079 0.127 0.012 0.045
Income quartile 2 0.048 0.011 -0.002 0.011 0.015 0.061
Income quartile 3 0.065 0.014 0.026 0.029 0.037 0.113
Income quartile 4 0.099 0.046 0.011 0.025 0.040 0.123
Skilled manual 0.031 -0.020 0.002 -0.013 0.017 -0.002
Unskilled manual -0.015 -0.063 -0.037 -0.099 -0.004 -0.074
Social security 0.015 -0.040 0.006 -0.090 -0.050 -0.416
Other occupation 0.055 -0.009 0.014 0.011 0.004 -0.050
Pay in installments -0.018 -0.034 -0.042 -0.039 -0.073 -0.010
Life insurance 0.019 -0.003 0.004 0.018 -0.002 0.023
Self control 0.039 0.031 0.007 0.065 0.000 0.060
Childhood ec. aver. -0.010 0.034 0.018 0.044 0.008 0.019
Childhood ec. rich 0.000 0.017 0.023 0.029 0.034 0.039
Mother high school 0.001 0.022 -0.006 -0.015 0.026 0.015
Mother college -0.013 0.058 0.021 0.042 0.058 0.053
Father high school -0.009 0.019 0.014 0.004 0.001 0.017
Father college 0.031 0.041 0.004 0.009 0.017 0.003
2007 0.002 0.031 0.051 0.017 -0.032 -0.004
2009 0.012 0.089 0.020 0.033 -0.040 -0.013
Residual correlations
PA 0.216 0.085 0.253 0.136 0.196
FV 0.181 0.213 -0.025 0.050
FISH 0.073 0.044 0.058
NSMOKE -0.113 0.150
NOBESE 0.296
N 7738
Log-likelihood -24158.96

Notes: This multivariate probit model was estimaiethg the Stata module mvprobit (with 90 drawajmfle
weights were applied. Marginal probabilitiesiold, bold italics and italics are statistically significant at the
99 %, 95 % and 90 % levels, respectively. The maitgirobabilities represent average partial effe(tse
Footnote 8 for details). See Table 1 for definitiarf relevant reference categories.



Third, our proxies for time preferences and seiftoa are in several cases
significantly related to lifestyles and health. Hoxer, no clear systematic patterns stand out
with respect to these variables. For example,dbalts in Table 2 do not indicate that
psychological traits are more important in predigtiifestyle choices than health outcomes,
or vice versa

Fourth, a similar result holds for the role of dhibod circumstances, that is, we are
not able to identify any systematic differencesneein lifestyle and health variables with
respect to for example the impact of parental elicaAmong the included variables for
childhood circumstances, being raised by a motter mad completed some form of
university level education seems to be most impor&s this variable is statistically
significant in two out of four lifestyle equatioasd in both health equations, with the range
of marginal probabilities being 0.042—-0.058. Intfdar the two health variables, and in
particular non-obesity, the education of the resleot's mother is more important than his or
her own education in predicting health.

Finally, the residual error terms of the differequations in Table 2 are in several
cases strongly correlated; 11 out of 15 cross-emuabrrelation coefficients are statistically
significant at the 99 % level (of which 11 at tf&% level), and 7 out of these are correlated
in the excess of 0.150. Thus, in general, contrglfor all the regressors in Table 2, there tend
to exist other, unobserved characteristics whickemadividuals systematically choose
healthy lifestyles and have good healthyioe versaThe most notable exception to this
pattern in Table 2 is found between non-smokingrantobesity, where the correlation
coefficient is negative, at -0.113. However, thastigular result is not surprising, as there is
evidence to suggest that smoking is associatedlawtar body weight through affecting ones
appetite and metabolic rate (Chiolero et al., 2008 correlation matrix in Table 2 suggests
that the strongest correlation of unobserved imldial characteristics exists between non-
obese and SAH (0.296), i.e., between our two healtiables, while physical activity is the
lifestyle variable which is most closely associangth these two health measures, again in
terms of unobserved characteristics. While theetation structure for unobserved
characteristics between the different lifestyleatales and non-obesity is mixed, healthy
lifestyles and good SAH are always positively rethtand significantly so.

4. Decomposing total inequality and socioeconomigequality in lifestyles and health

We turn next to inequality in lifestyles and heameasured by Gini and Concentration
indices. The results of interest are presentedalniel 3. The row “Gini (G)/GhudClinc* report
the actual index estimates, calculated accordiri€qtq3), for respectively total inequality,
education-related inequality and income-relateduradity in lifestyles and health. The
remaining rows in Table 3 report results from tbeesponding decomposition analyses
(Eqg. 2), that is, these rows indicate the percentagtribution of each regressor, or group of
regressors (in bold), to the Gini,d&kand Ch. for each lifestyle and health variatfe.

1%\ve follow the procedure of Balia and Jones (2088ie all our outcome variables are binary, we s
Gini calculations on predicted probabilities rattiean observed outcomes, with individual predicibeing
based on results of the multivariate probit modelable 2. This procedure ensures that we getcserfti
variability in the outcome variables for which taleulate the Ginis, but this comes at a cost; ptedi
probabilities are additive in the regressors, s only the deterministic part of the decomposigquation
(Eq. 2) can be calculated (Balia and Jones, 2008)s, although the percentage contributions pamaplin
Table 3 sum to one hundred (summing groups of ssgrs, in bold), this only reflects the explainedt jpf total
inequality. Similar to econometric models for inidival behavior and health, the unexplained resglafl
variation, or here, the unexplained residuals efjirality, are typically large, and this must bestaknto account
when reviewing these results. For consistency, la@ @alculated the education- and income-relatedirCI
Table 3 using predicted probabilities, althouglprimciple, these could be calculated using obseotgdomes.
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Table 3. Decomposing Gini indices of total inequadind Cls of socioeconomic inequality in lifestyéad health — percentage contributions

PA FV FISH NSMOKE NOBESE SAH

G Clgg Cliyc G Clog Cline G Cleg Cline G Clog Clige G Cleg Cline G Clgg Cline
Demographics 37.0 -159 -150 589 -151 -9.8 76.1 -56.1 5.0 185 -1.4 -04 13.2 -10.8 -12.6 18.1 10.7 -6.9
Age 12.7 -12.0 -0.8 8.2 -16.7 -2.0 64.8 -68.6 -6.6 9.8 -25 -14.0 81 -83 -41 155 9.7 -25
Female 140 06 -70 478 15 -204 4.3 0.7 -8.7 1.7 -02 29 1.7 02 -27 -0.1 0.1 -06
Household has kids 6.1 -3.2 35 06 -1.4 1.8 -2.9 8.5 -9.6 02 06 -0.9 -0.1 15 -15 3.8 23 -1.9
Marital status 42 -1.3 -10.6 24 15 108 9.9 3.3 29.9 6.8 0.7 117 3.6 -42 -44 -1.2 -1.3 -1.8
Education 271 829 332 127 653 313 10.3 1243 515 412 712 432 116 375 129 77 261 8.1
Income 181 221 79.4 39 84 381 1.6 7.6 29.3 37 41 226 116 205 695 21.1 20.8 58.6
Occupation 79 -23 -10.2 3.6 101 119 3.8 52 -1.9 145 105 144 8.1 72 102 37.7 263 315
Skilled manual -05 -08 -04 06 05 03 -0.2 -0.1 -01 03 02 0.2 09 -09 -05 -0.1 00 0.0
Unskilled manual 12 16 0.9 29 64 41 2.3 71 4.0 6.7 62 51 02 08 04 22 52 22
Social security -04 -13 -2.0 06 31 59 01 -10 -16 6.6 4.4 108 6.7 76 115 319 20.0 252
Other occupation 76 -19 -86 -04 0.3 1.6 16 -09 -42 09 -02 -17 03 -03 -1.2 37 11 41
Psychological traits 53 7.1 7.5 3.7 4.7 5.5 3.7 54 6.5 10.2 6.7 10.6 17.7 5.3 5.9 6.8 64 52
Pay in installments 13 08 09 2.1 1.3 1.9 3.5 32 41 24 1.0 1.9 178 56 6.4 02 03 03
Life insurance 03 13 20 00 -02 -03 -0.1 05 0.8 1.0 0.8 1.8 -0.1 -03 -05 21 11 13
Self control 37 50 45 16 36 3.9 0.2 1.7 16 6.7 49 6.9 00 00 0.0 45 50 36
Childhood conditions 39 54 39 7.8 218 14.0 03 133 7.3 9.7 7.6 6.6 321 44.0 20.4 8.7 102 4.1
Childhood ec. situation 03 01 -01 1.2 1.0 1.3 0.4 35 27 27 13 1.8 5.7 6.5 3.8 21 24 1.2
Mother’s education -06 24 -1.1 3.4 111 5.7 0.4 7.0 34 57 48 34 209 287 114 65 7.7 26
Father’s education 42 77 51 3.2 97 7.0 -0.4 28 1.2 12 15 1.4 55 88 5.2 02 01 03
Survey years 08 08 1.2 9.3 47 9.0 4.1 04 23 23 12 3.0 56 -3.8 -6.2 -0.1 -0.6 -0.7
Gini (G) / Clg/ Cline .380 .203 .179 371 156 .114  .377 .098 .082 356 .250 .144 .309 .130 .123 .368 .188 .210

Notes: The Ginis and the education- and incometeel&€Is have been calculated and decomposed aceptdiEq. (3) and Eg. (2), respectively. The numlirethis table
indicate the percentage contribution of each regoggor each group of regressors) to the explaipad of the decomposition formula in Eq (2). Furtkechnical details

are provided in Footnote 10.



The results in Table 3 suggest that decompositfanemuality analyses are very
sensitive to which ‘type of inequality’ is beingigied. While perhaps not surprising,
education itself is generally a very dominant citmitior to education-related Cls in lifestyles
and health (mean contribution: 67.9 %), while ineamsimilarly a dominant contributor to
income-related Cls (mean contribution: 49.6 %)cdntrast, if we instead focus on sources of
total inequality, education and income become ilegp®rtant, as they explain on average
18.4 % and 10.0 % of the Ginis in lifestyles andltie

Another example of the sensitivity issue is the rail gender in fruits and vegetables,
which explains as much as 47.8 % of total inequatitit only 1.5 % of Glue Which is
mainly due the CI of education with respect to geruking close to zero (the second
component of Eq. 2). Thus, at least in our sangpitudy focusing on socioeconomic
inequality in fruits and vegetables eating wouldlqably miss out that the key target group
for eating more fruits and vegetables is actualyas, and not low income or education
groups (although these groups are also importaAstjve believe that factors other than
socioeconomic status are also important elementgeqtality in lifestyles and health
(Fleurbaey and Schokkaert 2009), we will in thédfi@ing focus mainly on sources of total
inequality in these variables, i.e., on decompasgiof the Gini indices in Table 3.

The key contributors to total inequality are na #ame across our different lifestyle
and health variables. As indicated, the key couatabin fruits and vegetables is gender
(47.8 %), while in fish eating, age is clearly mimsportant (64.8 %). Education is the key
factor in explaining population differences in piags activity (27.1 %) and in particular non-
smoking (41.2 %), while social security status ek as much as 31.9 % of the Gini in
SAH, which reflects the strong association that feasd between these variables in the
multivariate probit model in Table 2. Thus, so@aturity status is the most important factor
in explaining inequality in SAH, despite its reletly low mean (0.082), whicleeteris
paribus should reduce its impact on total inequality (Ege2). Interestingly, childhood
conditions seem to be particularly important inlakpng population differences in body
mass, with maternal education being the single mgsbrtant contributor to the Gini in non-
obesity (20.9 %).

The finding in the multivariate probit model in Tal2 of education being relatively
more important than income in predicting lifestylesd of income being relatively more
important than education in predicting health,astly reflected in the contribution of these
two indicators of socioeconomic status to totatjurdity; on average, education and income
explain respectively 22.8 % and 6.8 % of the Gimikfestyles, while the corresponding
figures for SAH are 7.7 % and 21.1 %. Educationiacdme make identical contributions to
the Gini in non-obesity (11.6 % each), which idetént from results of the multivariate
probit model in Table 2, where income was fountiéanore important than education. Of
course, the finding of education having a greatgyact on total inequality in lifestyles than
SAH does not imply that there are greater educatidifferences in lifestyles than SAH.
What it does imply is that, (i) while both lifestd and SAH are strongly correlated with
education, and (ii) education is strongly corredateth many of the other control variables in
Table 3, (iii) these other control variables areendirectly associated with SAH than with the
different lifestyles, which means that the diremhizibution of education itself to indices of
total inequality and education-related inequabtyrore ‘attenuated’ in SAH than in
lifestyles.

5. Conclusions

The main purpose of this paper has been to congoarees and patterns of inequality in
important health affecting lifestyle choices, oe tine hand, with those in final health, on the
other. The motivation for this assessment, whigsusorwegian data, has been that health
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inequalities should preferably be prevented ratihan treated, and thus, policies must mainly
target production factors of health, includingdifdes, and not final health itself. However,
the existing literature has mainly focused on sesii@nd patterns of inequality in final health.
For policy purposes, knowledge about these pattarfisal health is mainly relevant to the
extent that they are representative of pattermsenfuality in important, underlying

production factors of health.

As is standard, we find that there are clear incameducation gradients in most of
our lifestyle and health variables, which are {iygical activity, non-smoking, and eating fish
and fruits and vegetables, and (ii) obesity stat self assessed health. However, in a
multivariate probit model that controls for basenabgraphics, occupational status,
psychological traits, and childhood circumstantesie is considerable variation across the
different lifestyle and health variables with resp® the steepness and the statistical
significance of these socioeconomic gradients.

Using decomposition techniques for the Gini indétotal inequality in lifestyles and
health, we find that there is considerable varratioross these variables with respect to
sources and patterns of inequality. While educasarenerally an important source of
inequality, and in some variables — primarily tlealth variables — also income, there are
several cases in which other factors are much imagpertant in explaining inequality, such as
gender in fruits and vegetables eating, age indaing, and maternal education in obesity.

Our main conclusion is therefore that patternsiefjuality in different lifestyle and
health variables are heterogeneous, and thusrpatiéinequality in health variables are not
necessarily representative and relevant for patefimequality in their underlying
production factors, including lifestyles. While ooeuld argue that population differences in
lifestyles and health by socioeconomic status argqularly problematic and unjust, and thus
rightfully achieves almost all attention in theelture on health inequalities, we agree with
Fleurbaey and Schokkaert (2009) in that more attershould also be given to other, perhaps
more important sources of inequality, such as agegender in the examples above, rather
than simply be labeling these as ‘acceptable’ nauoidable’ sources of inequality. For
example, it is clearly possible to avoid havingdgndifferences in fruits and vegetable
eating, and in fact, achieving it is a highly wdsleapolicy goal.
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