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from the Direcció General de Recerca, of ECASS and of the mobility and travel expenses

scholarships. I would like to thank as well Joan Gil, and especially Maia Güell, for the
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Per acabar, vull donar les gràcies al “meu amor”, l’Abel. Encara que ha estat l’últim en

arribar a la meva vida, la seva sensibilitat, la seva compressió, el seu suport i el seu amor
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Chapter 1

Introduction
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The aim of this thesis is to contribute to the understanding of the effect of socioeconomic

variables on individual’s health, in order to help policy makers to design proper health en-

hancing policies. Although this topic has been already analysed, this thesis focuses on

important aspects that still need to be solved. On one hand, it studies the association bet-

ween health and one of its most controversial socioeconomic determinants, which is income

distribution. And on the other hand, it proposes new methodological and econometric ap-

proaches to improve health modeling.

First, Chapter 2 summarises the initial hypotheses and the main mechanisms connect-

ing income distribution and health. Although it has been proved that income has a protec-

tive effect, there is still controversy regarding the association between income disparities

and health. Initial theoretical models claim that individuals living in more unequal soci-

eties might have worse health. However, previous empirical evidence has not been able to

confirm this hypothesis. This fact rises some unsolved questions:

1. Are traditional income inequality measures appropriate to proxy the mechanisms con-

necting income distribution and health?

2. Which is the relevant reference group to measure income disparities?

3. Do income disparities have a direct impact on health? Or only an indirect effect

through omitted variables?, etc...

Chapter 3 and Chapter 4 aim at answering these questions to disentangle whether (and

how) income distribution affects health.

Thus, Chapter 3 explores the relationship between “Polarisation and Health”. I argue

that income polarisation captures much better the social tension and conflict that underlie

some of the pathways linking income distribution and individual health, and which have

3



1. Introduction

been traditionally proxied by inequality. Thus, the main contribution of this chapter is to

show the empirical relevance of polarisation in explaining individual health status measured

by means of self-assessed health.

This premise is tested with panel data using the Spanish component of the European

Community Household Panel survey (ECHP) for the period 1994-2001. As for the econo-

metric strategy, I use a method due to Ferrer-i-Carbonell and Frijters (2004), which allows

taking full advantage of the time-varying and time-invariant information available in a lon-

gitudinal study when modeling an ordinal outcome.

Furthermore, besides defining polarisation between regions, the study introduces polar-

isation between reference groups. That is, the relevant comparison group may not be the

region but individuals with similar characteristics. In this case polarisation is only relevant

between reference groups and not between regions. Thus, these results challenge what has

been traditionally assumed in the literature, i.e. that it is regions that matters.

Chapter 4 revises the relationship between “Relative Income and Health”. Relative

concerns have been found to be important for individual health. However, the literature has

so far looked solely at upward income comparisons, disregarding the effects of comparisons

with worse-off individuals. In this chapter, I use a broad definition of relative income to test

simultaneously for the effect of “upward” and “downward” income comparisons on health.

Relative deprivation and relative satisfaction indexes are used to capture the complexity of

income comparisons, summarising upward and downward comparisons.

In this case the dataset used is the German Socio-Economic Panel data (SOEP) for

the period 1994-2010. One of the main advantage of this survey is that includes quasi-

objective health measures. Although self-assessed health has been proved to be a valid

measure of health, I reestimate the model using the quasi-objective health measures to test

4



the robustness of the results, focusing on the mental and physical dimension of health.

Regarding the econometric strategy, panel data models are considered to correct for

income endogeneity bias due to omitted variables.

Chapter 5 is titled “State Dependence in Self-assessed Health” and contributes to

health modeling when studying its socioeconomic determinants. This chapter analyses the

importance of the contribution of state dependence to the explanation of self-assessed health

dynamics in Spain. At the measurement level, accounting for state dependence will correct

the possible overestimation of the socioeconomic factors. With this objective in mind, a

series of econometric models are estimated including a new proposal for a Heckman selec-

tion model with an initial conditions equation run as an ordered probit. Again, the dataset

used is the Spanish component of the European Community Household Panel (ECHP) for

the period 1994-2001.

Finally, Chapter 6 concludes with a brief summary of the last three chapters main

findings, some final remarks and future extensions of my research agenda.
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Chapter 2

Background: Income, Income

distribution and Health
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2.1. Introduction

2.1 Introduction

The aim of this chapter is to point out the relevance of the study of the relationship between

income disparities and health. With this objective in mind, the second section describes

briefly the background of this association, focusing on the mechanisms and the initial hy-

potheses relating both variables. The third section summarizes previous empirical evidence

highlighting the discrepancies in the results between studies. And finally, the conclusion

posits the main unsolved questions which will be analysed in the following chapters.

2.2 Income, Income disparities and Health

One of the first socioeconomic factors to catch the attention of economist was income. An

increase in income is expected to have a positive effect on health, this is known as the

Absolute Income Hypothesis.

Preston (1975) and Rodgers (1979) document such positive relationship by analysing

life expectancy and per capita income for several countries. They note that this association

flattens out when income rises, so that life expectancy stops rising in response to higher

levels of national income. As a matter of fact, an increase in income per head raises life

expectancy in developing countries, being this increase very low or absent among the richest

ones. In front of this evidence, they suggest that income might not be the only determinant

of health, and income distribution within countries may be also relevant. Rodgers (1979)

uses Figure 2.1 to illustrate that income disparities affects individuals’ health independently

of their absolute level of income.

F is the function showing the non-linear relationship between income and health —

measured by means of life expectancy. h0max is the individual’s maximum health level

9



2. Background: Income, Income distribution and Health

Figure 2.1: Non-linear relationship between income and health
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Source: Rodgers 1979

which can not be improved by income. This figure plots two different countries with the

same mean income, x, but with different income distribution. The first country has two

individuals with income values, x1 and x4. Concurrently, the second country has two in-

dividuals with incomes x2 and x3. Figure 2.1 shows how average health is higher in the

country with lower income disparities, h2 � h1, independently of having the same average

income.

In the literature different mechanisms are proposed to describe how income disparities

might operate on individual health (Wilkinson, 1996; Subramanian and Kawachi). Hilde-
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2.2. Income, Income disparities and Health

brand and Van Kerm (2009) summarize them in three possible pathways: First, structural

pathways which relate poorer health to spatial concentration and residential segregation

due to income disparities. Second, policy pathways state that income inequality affects

health via an influence on the implementation of particular social and health related poli-

cies (Osberg, Smeeding, and Schwabish, 2006). And finally, the social cohesion and collec-

tive social pathways posit that inequality affects health by weakening social cohesion and

holding back the formation of social capital beneficial to health (Kawachi, Kennedy, and

Lochner, 1997). This is usually labeled the Income Inequality Hypothesis (IIH) (Wagstaff

and Van Doorslaer, 2000). This hypothesis considers that income inequality captures the

mechanisms described above, and it may show a negative effect on health.

More on detail, all these channels might contribute to the inequality of opportunities to

access health enhancing goods such as health services, environmental controls, availability

of food, and quality housing, and obviously health will be negatively affected.

At the same time they might generate psychosocial stress. It has been already proved

by psychosomatic medicine that stress derived of psychosocial causes attack the immuno-

logical system. A psychosomatic disease is defined as a physical illness believed to be

caused by psychosocial factors, such as recent or early life events, personality, psychologi-

cal well-being and chronic or daily stress. This medical discipline claims that psychosocial

well-being helps to the immunological, endocrine and cardiovascular systems. For exam-

ple, it plays an important role in coping with stress in transplant treatments. Moreover,

it has a favorable impact on a disease course, implying a longer survival time (Sapolsky,

1994; Fava and Sonino, 2000).

Psychosocial stress might also be related to more health compromising behaviour. In-

dividuals suffering from stress might eat and drink alcohol in excess, smoke more or even

11



2. Background: Income, Income distribution and Health

sleep less. Again, this might threaten individuals’ health (Eibner and Evans, 2005).

Finally, other authors argue that an individual’s health might also be affected by other’s

income, rather than by absolute income. This is known as the Relative Income Hypothesis

(RIH) (Wagstaff and Van Doorslaer, 2000).

Deaton (2003) suggests that social status is important in determining how much control

individuals have over their own life and over their level of participation in society. In this

case the difficulty to access to health enhancing goods and the psychosocial stress might be

due to relative income (Wilkinson, 2000; Deaton, 2003;Marmot, 2004; Theodossiou and

Zangelidis, 2009; Subramanyam, Kawachi, Berkman, and Subramanian, 2009).

All the arguments above have direct public policy implications. If income disparities

have a detrimental effect on health, income redistribution might be an individual health

enhancing policy. For example, focusing again on Figure 2.1, if the first country enforces

a redistribution policy redistributing income from individual 4 to individual 1, resulting in

the same income distribution as in the second country, then population health will increase

from h1 to h2.

There have been many attempts to test empirically the hypotheses above. In the next

section, I review the most relevant empirical evidence regarding the association between

income, income distribution and health.

2.3 Empirical Evidence

Initially, the previous hypotheses were analysed using aggregate measures (Waldmann,

1992; Wilkinson, 1992; Judge, 1995; Cantarero and Pascual, 2005). However, one of the

most important criticisms to these initial studies was concerned with the use of aggregate

12



2.3. Empirical Evidence

data to analyse individual variables such as health. Therefore in order to avoid what it

has been called the Ecological Fallacy, individual data studies became the principal focus

(Judge, 1995; Gravelle, 1998).1.

The empirical evidence supports the hypothesis that income has a protective effect on

health. This result is quite robust across countries and using different econometric specifi-

cations (Ettner, 1996; Jones and Wildman, 2008). However, previous findings suggest that

the Absolute Income Hypothesis might not be sufficient to explain the relationship between

income inequality and health (Karlsson, Nilsson, Hampus, and Leeson, 2010).

The Income Inequality Hypothesis has traditionally been tested by including the Gini

coefficient, or some other measures of income inequality. Nevertheless, the evidence from

such research based on individual-level data is mixed, and there is no consensus in the

literature regarding the validity of this hypothesis (Wilkinson and Pickett, 2006; Karlsson,

Nilsson, Hampus, and Leeson, 2010). On the one hand, some studies report evidence of a

negative effect of income inequality on a variety of health indicators: Fiscella and Franks

(2000) and Subramanian and Kawachi (2004) using United States data, Osler, Prescott,

Grø nbæk, Christensen, Due, and Engholm (2002) for Denmark and Li and Zhu (2006)

for China. On the other hand, there are also many studies which contradict the Income

Inequality Hypothesis: Mellor and Milyo (2001) for United States, Feng and Myles (2005)

for Canada and Gerdtham and Johannesson (2004), Craig (2005) and Lorgelly and Lindley

(2008) for European Countries.

The effect of relative income on health is also controversial. While some studies find

a negative effect of relative income, in others it is not significant, or even positive (Eibner

1However, Wilkinson and Pickett (2006) claim that many studies failed to capture the effect of income
inequality on health because they measured inequality in areas too small to reflect the scale of social class
differences in a society. Therefore, they suggest that this relationship might be analysed using population
data.
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2. Background: Income, Income distribution and Health

and Evans, 2005; Miller and Paxson, 2006; Theodossiou and Zangelidis, 2009).

Finally, there have been also attempts to disentangle between the three hypotheses.

Hildebrand and Van Kerm (2009) using data from the European Household Panel find evi-

dence of the positive effect of income and the negative effect of income inequality on health.

However, in many cases the impact of income inequality disappears after controlling for rel-

ative income (Deaton, 2001; Gravelle and Sutton, 2009). Again, there are not conclusive

results regarding which of the three hypotheses is more relevant for health.

2.4 Concluding Remarks

After summarizing previous studies the main conclusion is that empirical studies have not

been able to confirm the initial hypotheses regarding the relationship between income, in-

come distribution and health.

The ambiguity in previous results might be due to the heterogeneity in the methods used

to test empirically these initial hypotheses such as different units of aggregation, different

health measures, different econometric strategies and so on. However, I believe that results

disparities might be also a consequence of the misunderstanding of the real pathways link-

ing income inequality and relative income with health. Therefore, in the next chapters I

suggest new approaches to revise the Income Inequality and the Relative Income hypothe-

ses to disentangle the association between income, income distribution and health.
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Chapter 3

Polarisation and Health
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3.1. Introduction

3.1 Introduction

In this chapter I examine,1 for first time, the relationship between income polarisation and

individual health. As it was summarized in the previous chapter, some social factors which

are known to determine health operate through the social tension and conflict that they gen-

erate. Two are especially relevant: the psychosocial stress which results from strategies of

dominance and conflict that govern many social structures in modern industrialised soci-

eties, and the lower provision of public goods and redistributive policies due to the tension

and disagreement between groups with conflictive interests. Since polarisation is the con-

cept that is most closely related to social tension and conflict (Esteban and Ray, 1994), I

want to test empirically whether polarisation has a negative effect on individuals’ health.

The novelty of the study, then, is introducing polarisation in the extensive literature that

relates distributive issues with health, and showing its empirical relevance to understand

how income disparities might affect health.

The empirical strategy uses panel data from Spain and employs a recently developed

econometric method due to Ferrer-i-Carbonell and Frijters (2004), which allows taking

full advantage of the time-varying an time-invariant information available in a longitudinal

study when modeling an ordinal outcome.

The findings provide empirical support to the main hypothesis: that is, income polarisa-

tion affects individual health in a negative way. Polarisation takes places between groups,

and I also find that the way the relevant population subgroups are defined is important:

polarisation is only significant if measured between education-age groups for each region,

but is not significant between regions. This result is important and rather new, since the

1This chapter is joined work with Xavi Ramos and it is published in the Review of Income and Wealth
(2010).
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empirical literature has mostly focused on income disparities between regions, and has ne-

glected other population subgroups that I find relevant. The results are obtained conditional

on a comprehensive set of controls, including absolute and relative income, and subjective

poverty.

The chapter is structured as follows. Section 3.2 puts forth the theoretical grounds

that explain a negative relationship between income polarisation and individual health, and

clarifies the differences between polarisation and inequality. Section 3.3 describes the data

and defines the key variables, while Section 3.4 presents the empirical model and outlines

the estimation procedure. Section 3.5 presents the main empirical findings and Section 3.6

shows that results are robust to changes in the polarisation measure and to the inclusion of

subjective poverty in the analysis. Finally, Section 3.7 provides some concluding remarks.

3.2 Polarisation and Health

3.2.1 Why income polarisation?

I argue that income polarisation affects individual health in at least two ways. First, psy-

chosocial stress, related to strategies of dominance, conflict and submission, and prevalent

in most industrialised societies, have adverse consequences on health (Wilkinson, 1996,

Wilkinson, 1997; Wilkinson, 1998). My premise is that income polarisation captures the

conflict that underlies psychosocial stress, and thus shows a negative relation with individ-

ual health.

The second pathway is related to the long standing argument in the political economy

literature that income disparities increase disagreement and tension between groups with

conflictive interests on the provision of public goods, such as health, education or police.

Such conflict of interests is likely to reduce the provision of public goods and redistributive
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policies –see Osberg, Smeeding, and Schwabish (2006) for a review of the literature.2 In-

come disparities may also discourage political participation of poorer individuals relative to

better-off citizens, which undermines the political voice of worse-off individuals, and en-

dangers the responsiveness of government to the popular majority and not the elite minority.

There is some evidence that supports this view. For instance, Garand and Nguyen (2007)

find that in US counties with larger income disparities, “vote turnout tends to be lower in

general and especially for disadvantaged people, relative to high-income citizens” (p. 4),

while Jacobs and Skocpol (2005) argue that “our governing institutions are much more re-

sponsive to the privileged and well-organized narrow interests than to other Americans” (p.

9).

Hence, I hypothesise that greater polarisation leads to lower provision of public goods.

This premise is in line with recent findings on the (negative) relation between (ethnic) po-

larisation and the share of public spending on public goods (Alesina, Baqir, and Easterly,

1999). In so far as these public goods contribute to individual health, polarisation may be

seen as a health hazard. However, there is some evidence that indicates that access to med-

ical services does not have large effects on health, especially in adulthood (Adler, Boyce,

Chesney, Cohen, Folkman, and Leonard Syme, 1994; House and Williams, 1995). If this

was the case, I would expect no effect of polarisation on individual health, at least through

this channel.

Traditionally, the two mechanisms outlined above, despite being related to conflict, have

never been linked to the notion of polarisation, but to the concept of inequality. As it has

been explained in chapter two, the relationship between inequality and health has attracted

2However, if increased income disparities imply a poorer median voter, the outcome might be the opposite,
since she will favour more social (and especially redistributive) spending (Meltzer and Richard, 1981; Meltzer
and Richard, 1983).
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much attention from different disciplines -see Kawachi, Kennedy, and Wilkinson (1999) for

a nice collection of papers on the topic.

Deaton (2003), who argues that there is no direct link between inequality and health,

recognises that psychosocial stress is one of the plausible ways through which inequality

may relate to health. Indeed Wilkinson (2000) relates inequality to the “stressful strategies

of dominance and conflict”, which may result in psychosocial stress and deteriorate indi-

vidual health. Inequality, but also segregation, has been traditionally deemed relevant for

the provision of public goods (Meltzer and Richard, 1981; Meltzer and Richard, 1983), al-

though the evidence is mixed: while Lindert (1996) and Moene and Wallerstein (2002) find

that inequality across countries is associated with lower public spending, Milanovic (2000)

finds the opposite.

In this chapter I argue that it is inequality between relevant population subgroups, i.e.

alienation, and not simply overall population inequality, which sharpens the differences in

collective preferences and leads to disagreement and conflict on the provision of public

goods. Of course, the more homogeneous the groups the sharper the differences in pref-

erence. I argue that it is polarisation, a notion which is conceptually close to segregation,

and not inequality, which should correlate with health. In sum, what is indeed novel in my

approach is the focus on conflict, which is brought about by a polarised situation, rather

than by a simply unequal one.

Since inequality has been extensively used in the literature to approximate different

pathways, it will also be included in the empirical work. One of the major channels through

which inequality might still be relevant for individual health is social capital. Income

inequality is a determinant of social capital (Milanovic, 1997; Kawachi, Kennedy, and

Lochner, 1997; Alesina and La Ferrara, 2000), which in turn is supposed to have a pos-
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itive effect on individual health (Mellor and Milyo, 2005). Social capital -defined as the

features of social organization, such as civic participation, norms of reciprocity and trust

in others- facilitate cooperation for mutual benefit (Putnam, 1993; Glaeser, Laibson, and

Sacerdote, 2002), and generate both psychological (trust and emotional support) and tangi-

ble benefits (better access to information, increased civic and community participation or

more taste for redistributive and collective goods). In so far as inequality is a good proxy

for social capital, it is likely to have a negative effect on health. In the empirical analysis,

I use club membership and whether speaking often with neighbours as control variables.

Nonetheless, since these are rather crude and incomplete indicators of social capital -albeit

widely used-, inequality may still exert a significant effect on individual health.

3.2.2 Income polarisation

Polarisation is best understood as the result of two features: alienation and identification

(Esteban and Ray, 1994). In societies where groups or communities are far apart from each

other, they are likely to have different collective preferences and pursue different goals and

interests. Such distance will give rise to a feeling of alienation, which may lead to the

lack of understanding of and tolerance for other population groups. Such alienation brings

about tension and social and political conflict. Additionally, as groups are internally more

homogeneous, because the relevant characteristics of their members are more similar, their

members identify more closely with the group, and thus are likely to have a larger feeling

of belonging to their group or community, which in turn may also increase the social and

political conflict. In sum, the larger the inter-group heterogeneity -alienation- and the intra-

group homogeneity -identification-, the larger the polarisation.

Polarisation is fundamentally different from inequality. The early contributors to this
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literature thoroughly and persuasively explain the distributive differences between polari-

sation and inequality.3 Knack and Keefer (1994) shows how polarisation, but not inequal-

ity, captures the disappearance of the middle class, and Esteban and Ray (1994) devote

large part of their paper to illustrate the distributive features that clearly distinguish polar-

isation from inequality. Perhaps the most important of those is that polarisation may not

be consistent with the principle of transfers, which is a fundamental property in inequality

measurement. Suppose a two-group society with intra-group disparities. Rich to poor trans-

fers, consistent with the principle of transfers, will certainly reduce measured inequality but

will increase polarisation, as they increase identification. A second distinctive feature of

polarisation is that it is “global” in nature, in a way that inequality measures are not” (p.

826). That is, to make polarisation comparisons one has to consider the whole distribution.

However, inequality measurement may be “local”, and the principle of transfers is a good

example since it only looks at two incomes to make inequality comparisons. Nonetheless,

the most relevant difference between polarisation and inequality is that polarisation, and not

inequality, may bring about social tension and social and political conflict.

3.3 Data and variables description

I employ Spanish data from the European Community Household Panel survey (ECHP),

a standardized multi-purpose annual longitudinal survey providing comparable micro-data

about living conditions in the European Union Member States. I consider the eight waves

(1994-2001) of the Spanish sample of the ECHP. As suggested by Cowell and Victoria-

3Notwithstanding this, recent and influential contributions still confound the two concepts or proxy polar-
isation with some inequality measure. Knack and Keefer (1997), for instance, purport to measure polarisation
with an inequality index, and Alesina, Baqir, and Easterly (1999) study the relationship between ethnic polar-
isation and the provision of public goods, and argue that if polarisation of preferences is a function of income
-rather than ethnic- polarisation, then income inequality might explain the provision of public goods.
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Feser (2002), to avoid noise and bias in the estimation of the inequality and polarisation

indexes due to outliers and extreme incomes, I have trimmed 1% of the upper and lower

tails of the income distribution -see also Gravelle and Sutton (2009) and Weich, Lewis, and

Jenkins (2002). The final sample contains 95748 individual-observations that correspond

to 15692 individuals. The average length of time in the panel is 6.1 years.

Individual health is measured by a self-assessed measure (SAH), which is taken from

the individual answer to the following question: “how is your health in general?” Indi-

viduals can report five different answers ordered from “very poor” (value 1) to “very good

health” (value 5). The use of subjective measures to evaluate not only health but also other

aspects of life has increased in recent years, as empirical evidence on its validity has been

accumulating (Clark, Frijters, and Shields, 2008). In particular, individual health subjec-

tive evaluations of health have been found to be good predictors of morbidity and mortality

(Deaton, 2003), even conditional on a physician’s examination (see Idler and Benyamini,

1997).

Since the measure of polarisation ought to capture the conflict between exogenously

defined population subgroups, and not only the clustering along the income distribution for

the overall population, my index of polarisation (P) will be the ratio of between to within

inequality components (Zhang and Kanbur, 2001). Consider, for instance, the Generalised

Entropy family of inequality indices, which depends on sensitivity parameter α:

I(α) = IW + IB =
K∑
g

wgIg + I(µ1e1, ..., µKeK) (3.1)

where IW is the within inequality component and IB is the between inequality compo-

nent. The within component is a weighted sum of inequalities, Ig, occurring within each

(exogenously given) subgroup g = 1, . . . , K, where the weights wg are a function of overall
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and subgroup mean income, µ and µg, and overall and subgroup population shares, n and

ng:

wg =
(ng
n

)1−α(µg
µ

)α
(3.2)

The between component measures the inequality in a counterfactual distribution where

individuals are assigned the mean income of their group, µg (hence eg is a vector of ones of

length ng). Then Zhang and Kanbur’s index of polarisation, P , may be expressed as

P =
IB
IW

=
I(µ1e1, ..., µKeK)∑K

g wgIg
(3.3)

Zhang and Kanbur (2001) index is especially suitable to measure polarisation between

exogenously defined groups, as opposed to the axiomatically derived measures of income

polarisation (e.g. Esteban and Ray, 1994; Wang and Tsui, 2000; see Zhang and Kanbur

(2001) for a complete survey of existing polarisation indexes).

Besides measuring polarisation between regions, as it is usual in the literature, the em-

pirical analysis adds a new feature by arguing that the relevant population subgroups are

not regions but individual’s reference groups. Then, the obvious question is how to define

the reference group to which individuals compare to. Here reference group are defined as

individuals who live in the same region, and have about the same age and education level,

a practice common in the literature of income and happiness (Ferrer-i-Carbonell, 2005).4

Thus, polarisation is a time time-varying variable, which differs across reference groups.

I use the Theil index to measure inequality, which is especially suitable for my pur-

4I consider the three education categories provided by the data and bunch individuals into 4 age groups
(younger than 25, 25-44, 45-65, older than 65). Since I consider 7 regions (defined as NUTS1), there are 84
reference groups per year. The 7 regions are sufficiently large, the smallest having 1.7 million and the largest
over 9.4 million inhabitants, according to the 2001 census.
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poses since it decomposes additively into within and between inequality, the two elements

required to compute polarisation. As a robustness check I also use the Mean Log Deviation

(MLD) -see Section 3.6. These two inequality indexes are the only two that provide and ex-

act additive decomposition, and that use only population- (MLD) and only income-related

(for the Theil) weights to aggregate subgroup inequalities to obtain the within component

(Cowell, 1980; Shorrocks, 1980).

Besides polarisation and inequality, the covariates include variables that have been

shown to have an influence on individual health. The specifications include income-related

variables (family income and average income of the reference group), personal character-

istics (age, education, and labour market status), a proxy of social capital (whether talking

often with neighbours), and environmental factors (crime or vandalism problems and pol-

lution problems in the area of residence). Health hazardous behaviour variables such as

smoking, and the body mass index were also tried but showed systematically insignificant.5

Descriptive statistics are shown in Appendix Table A.1.

3.4 Empirical model and estimation procedure

The principal aim of the paper is to test whether income polarisation has any effect on

self-assessed individual health, which is an ordinal variable that can take 5 discrete ordered

values. The empirical analysis assumes that individuals’ answers are comparable among

them, which means that an individual reporting a 4 enjoys a better health than one reporting

a 2. Nevertheless, and given that health is measured in discrete numbers, the empirical

analysis uses a categorical ordered model so as to avoid assuming cardinality. Following

5Recent empirical work for selected European countries obtains similar results (e.g. Theodossiou and
Zangelidis, 2009).
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the usual notation for ordered categorical models, the equation to be estimated is

h∗it = Xitβ + fi + εit (3.4)

hit = k ⇔ h∗it ∈ [λk, λk+1} (3.5)

where h∗it is the latent health status of individual i at time t, h∗it is the observed one, λk

is the kth cut-off point for the 5 different k categories, Xit is a vector of covariates, fi are

the individual time-invariant unobserved characteristics, and εit is the usual time-varying

error term. The inclusion of fixed effects in an ordered categorical model is not straightfor-

ward. In this paper I use an extension derived in Ferrer-i-Carbonell and Frijters (2004) of

the widely used fixed-effect binary logit model by Chamberlain (1980) in which the orig-

inal variable is collapsed into a binary variable by using an individual-specific threshold.6

Instead of the most common practice of collapsing the original categorical ordinal variable

into a binary variable according to an arbitrary threshold that is common for all individuals,7

the Ferrer-i-Carbonell and Frijters (2004) model recodes the original variable by means of

an individual-specific threshold via the free parameter ki. The first option wastes a lot of

the sample information, as all individuals for whom the binary health status variable does

not change over the sample period will not contribute to estimation, even if their reported

health status ordinal indicator does change. The second option instead allows us to include

all individuals whose health status score changes over the sample period, which is the case

for 87% of all observations, while studies using the first option usually loose over 50% of

the sample observations (e.g. Clark, 2003).

6I will employ the individual mean score of reported health status over the sample period.
7For instance, I could recode the five scale ordinal health status variable such that the lower three categories

are assigned a value of 0 and the upper two are assigned a value of 1.

26



3.5. Empirical Results

The conditional estimator for β maximises the following likelihood of observing which

of the T health status of the same individual are above ki, given that there are c out of T

health status above ki:

L

I(hi1 > ki), ..., I(hiT > ki)

∣∣∣∣∣
T∑
t=1

I(hit > ki) = c

]
=

exp
{∑T

t=1 I(hit > ki)Xitβ
}

∑
h∈S(ki,c) exp

{∑T
t=1 I(hit > ki)Xitβ

}
(3.6)

Here, S(ki, c) denotes the set of all possible combinations of {hi1, ..., hiT} such that∑T
t=1 I(hit > ki) = c. For details on the estimation procedure I refer to Ferrer-i-Carbonell

and Frijters (2004).

3.5 Empirical Results

Table 3.1 reports the estimates of basic specifications for the fixed-effects ordered logit

models. All specifications include the basic controls but differ in the way the inequality and

polarisation variables are introduced. The first two specifications include polarisation bet-

ween regions and reference groups. The last two introduce, next to polarisation, inequality

between regions and reference groups.

Before discussing the main variables of interest, I briefly discuss some of the most inter-

esting explanatory variables. The estimates of the covariates are robust across specifications

and have the expected sign, with the exception of unemployment, which shows a positive

sign. As usual in the literature, income has a positive effect on health, as it buys goods

and services that are health enhancing (Deaton, 2003). Such positive relationship has also
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Table 3.1: Individual health and polarisation (estimated with Theil index). Fixed-Effects
Ordered Logit model, ECHP 1994-2001

Covariates Specif.1 Specif.2 Specif.3 Specif.4

Ln(family income) 0.053** 0.056** 0.05** 0.052***
Ln(average income reference group) 0.31*** 0.356*** 0.277*** 0.305***
Age -0.107*** -0.109*** -0.114*** -0.108***
Age squared 0.0004*** 0.0004*** 0.0004*** 0.0004***
Secondary education 0.082* 0.093** 0.077 0.09*
Tertiary education 0.141** 0.163** 0.128* 0.146**
Unemployed 0.083** 0.084** 0.083** 0.083**
Inactive -0.075** -0.073** -0.076** -0.076**
Separated -0.037 -0.039 -0.038 -0.037
Divorced 0.188 0.192 0.187 0.19
Widowed -0.022 -0.016 -0.022 -0.022
Single 0.067 0.067 0.068 0.068
Do not talk often to neighbours -0.231*** -0.233*** -0.231*** -0.231***
No crime problems in area 0.138*** 0.139*** 0.138*** 0.138***
No pollution problems in area 0.139*** 0.139*** 0.139*** 0.139***
Polarisation (between reference groups)1 -0.933*** -0.819*** -0.947***
Polarisation (between regions) 0.382
Inequality (between reference groups)1 -0.527
Inequality (between regions) -2.354

Log likelihood -39602 -39612 -39599 -39602
No. Observations 95748 95748 95748 95748

Note: 1Reference groups defined over education and age for each region and year.
Significance: *** 99% confidence level, ** 95% and * 90%.

proven to be causal -see Frijters, Haisken-DeNew, and Schields (2005) for recent evidence.

As customary, the income variable refers to the equivalent net household income.8 As it

has been shown in the previous chapter, besides absolute income, a recent body of the liter-

ature has argued and tested that relative income has also a bearing on individual health. In

this study I use the average income as a measure of relative income. That is, holding own

income level fix, the average income in a reference group also affects individual’s health

8The OECD scale is used to equivalise income. This deflator gives a weight of 1 to the first adult of the
household, 0.7 to the rest of the adults, and 0.5 to the children younger than 14 (see Hagenaars, de Vos, and
Zaidi, 1994).
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status (see next chapter for a discussion on the relative income hypothesis). The traditional

model posits that relative income harms health by increasing relative deprivation and thus

psychosocial stress (Wilkinson, 1996; Wilkinson,1997; Wilkinson, 1998). Recent evidence,

however, suggests a positive relationship between relative income and health, which could

be explained by a positive externality brought about by the larger expenditure on health-

promoting goods and services in wealthier communities -regardless of own income level

(Miller and Paxson, 2006). Here, the relative income is defined as the (log of the) average

income of a reference group, defined in the same way as the reference groups of income

polarisation. If reference groups are defined only as individuals in the same region, the ef-

fect is insignificant. Relative income has a positive and statistically significant sign, which

suggests that the level of income of the community is consistent with a positive externality

effect, rather than a relative deprivation argument.

As outlined above, social capital was originally approximated by two standard indica-

tors: club membership and whether speaking often with neighbours. However, only the

latter is significant and it is finally included in the regression. Recall from my discus-

sion above that, when included, inequality may also capture the effects of social capital

on health. Finally, I also control for environmental factors which have been found to affect

health (Sassi and Hurst, 2008), and which include having problems of crime, vandalism and

pollution in the area of residence. I find these environmental problems to have a negative

correlation with individual health.

The first two specifications show that while polarisation between reference groups is

negatively correlated with health, regional polarisation does not have a statistical significant

effect on health. This evidence supports my predictions on the negative effect of polarisa-

tion on individual health, but also warns that the way population subgroups are defined is
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important. My results suggest that tension and conflict occur among groups of people who

share basic individual characteristics such as education and age and live in the same region,

and not among those individuals who simply reside in different regions, regardless of their

personal attributes. As Table 3.2 shows, polarisation is larger among education-age groups

than among regions, and this is because both alienation and identification are larger for the

former than for the latter.9

Table 3.2: Polarisation and its components by wave, using Theil index

Polarisation Alienation Identification
Year Groups Regions Groups Regions Groups Regions
1994 0.204 0.082 0.025 0.012 0.123 0.145
1995 0.198 0.108 0.024 0.015 0.12 0.141
1996 0.193 0.098 0.022 0.013 0.115 0.136
1997 0.211 0.128 0.025 0.018 0.12 0.143
1998 0.191 0.122 0.023 0.017 0.118 0.138
1999 0.184 0.139 0.02 0.018 0.109 0.128
2000 0.188 0.116 0.02 0.014 0.105 0.122
2001 0.191 0.15 0.019 0.017 0.101 0.116

All years 0.196 0.116 0.022 0.015 0.115 0.135
Note: Between and within inequality components computed using the Theil index. Groups are defined by
age and education for each region and wave. Alienation is the between inequality component, and for age-
education groups it is the average of between inequalities for all regions. Identification is the within inequal-
ity component.

The last two specifications introduce inequality between regions and between age/education

groups, respectively, to check whether inequality still has some explanatory power beyond

polarisation. I find that only income inequality between regions matters for health, but that

inequality between age-education groups has no significant effect.10 If, as suggested above,
9Bear in mind that larger identification means lower within group inequality.

10This finding is at odds with previous evidence for Spain (see Regidor, Calle, Navarro, and Dominguez
(1997) and Regidor, Calle, Navarro, and Dominguez (2003)), which finds no significant effect of regional
inequality on individual health. As argued in Wilkinson and Pickett (2006), this discrepancy may be explained
by the size of the regions used in the two studies. I use larger regions defined in accordance to NUTS 1, while
Regidor, Calle, Navarro, and Dominguez (1997) and Regidor, Calle, Navarro, and Dominguez (2003) use
much smaller (NUTS 2) regions.
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inequality is a proxy for social capital, my results indicate that it is inequality among in-

dividuals of a region that matters, and not only among those individuals with similar basic

characteristics. Note that the negative effect of regional inequality obtains in spite of con-

trolling for another social capital variable (i.e. how often talking to neighbours), and that

the sign and size of the latter does not change with the inclusion of regional inequality.

3.6 Robustness checks

This section shows that the main result -i.e. the negative effect of polarisation between

reference groups on health- is robust to using a different polarisation measure and to in-

cluding (subjective) poverty in the analysis. I measure polarisation using an alternative

index of inequality that also decomposes additively, and obtain similar results. Table 3.3

shows the estimates of the same four basic specifications presented in Table 3.1 where po-

larisation and inequality have been computed using the MLD -instead of the Theil index.

Polarisation continues to have a detrimental effect on health only when computed between

age-education groups. However, inequality now shows a negative and significant effect both

between reference groups and between regions (specifications 3 and 4).

Relative poverty has been adduced to have a deleterious effect on health (Deaton, 2003;

Wagstaff and Van Doorslaer, 2000; Wilkinson, 1996). Certain kind of socioeconomic prob-

lems (e.g. unemployment, debts, housing and marital problems) have negative psychologi-

cal effects on individuals. This stress may affect health directly, for example, by weakening

the immunological system and favouring the appearance of other illnesses, or it may affect

health indirectly, by inducing an increase in alcohol or drugs consumption (McIsaac and

Wilkinson, 1995). I capture this stress, and the related psychological effects, by a sub-

jective account of financial difficulties. In particular, individuals report whether they are
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Table 3.3: Individual health and polarisation estimated using MLD. Fixed-Effects Ordered
Logit model, ECHP 1994-2001

Covariates Specif. 1 Specif.2 Specif.3 Specif. 4

Ln(family income) 0.053** 0.056** 0.049** 0.052**
Ln(average income reference group) 0.329*** 0.369*** 0.255** 0.326***
Age -0.106*** -0.112*** -0.119*** -0.109***
Age squared 0.0004*** 0.0004*** 0.0004*** 0.0004***
Secondary education 0.086* 0.095** 0.075 0.098**
Tertiary education 0.149** 0.167** 0.121* 0.158**
Unemployed 0.083** 0.084** 0.083** 0.083**
Inactive -0.075** -0.073** -0.076** -0.076**
Separated -0.037 -0.038 -0.039 -0.037
Divorced 0.189 0.192 0.185 0.191
Widowed -0.02 -0.016 -0.021 -0.02
Single 0.067 0.067 0.07 0.068
Do not talk often to neighbours -0.232*** -0.233*** -0.231*** -0.232***
No crime problems in area 0.139*** 0.139*** 0.138*** 0.139***
No pollution problems in area 0.139*** 0.139*** 0.138*** 0.139***
Polarisation (reference groups)1 -0.824*** -0.683*** -0.859***
Polarisation (regions) 0.737
Inequality (reference groups)1 -0.78**
Inequality (regions) -4.39***

Log likelihood -39607 -39612 -39593 -39604
No. Observations 95748 95748 95748 95748

Note: 1Reference groups defined over education and age for each region and year.
Significance: *** 99% confidence level, ** 95% and * 90%.

able to make ends meet.11 Table 3.4 shows the estimates of the four base models when

this subjective poverty measure is included. As expected, (subjective) poverty has a dele-

terious effect on individual health. Additionally, the income level becomes insignificant.

Most importantly for me, polarisation is robust both in size and precision to the inclusion

of subjective poverty. This suggests that the negative psychological effects caused by the

perception of being poor do not confound the negative polarisation effects on health.

11I have recoded the original ordinal answers on a 6 point scale, running from “with great difficulty” to
“very easily” to a dummy variable that takes a value of 1 if individuals report being able to make ends meet
“with great difficulty”, “with difficulty” or “with some difficulty”, and zero for the other 3 categories: “fairly
easily”, “easily” or “very easily”.
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Table 3.4: Adding subjective poverty to the base models of Table 3.11. Fixed-Effects
Ordered Logit model, ECHP 1994-2001

Covariates Specif. 1 Specif.2 Specif.3 Specif. 4

Difficulties to make ends meet -0.195*** -0.195*** -0.196*** -0.195***
Ln(family income) 0.031 0.034 0.029 0.03
Ln(average income reference group) 0.307*** 0.353*** 0.273*** 0.302***
Age -0.111*** -0.113*** -0.119*** -0.112***
Age squared 0*** 0*** 0*** 0***
Secondary education 0.086* 0.097** 0.08* 0.093*
Tertiary education 0.145** 0.167** 0.132* 0.151**
Unemployed 0.095*** 0.096*** 0.094*** 0.095***
Inactive -0.069** -0.067** -0.07** -0.069**
Separated -0.025 -0.027 -0.026 -0.025
Divorced 0.206 0.209 0.204 0.207
Widowed -0.016 -0.011 -0.016 -0.016
Single 0.087 0.086 0.088 0.087
Do not talk often to neighbours -0.229*** -0.231*** -0.229*** -0.23***
No crime problems in area 0.13*** 0.131*** 0.13*** 0.13***
No pollution problems in area 0.131*** 0.131*** 0.131*** 0.131***
Polarisation (reference groups)2 -0.927*** -0.809*** -0.941***
Polarisation (regions) 0.386
Inequality (reference groups)2 -0.537
Inequality (regions) -2.43***

Log likelihood -39554 -39563 -39550 -39553
No. Observations 95748 95748 95748 95748

Notes: 1Polarisation and inequality computed using the Theil index.
2Reference groups defined over education and age for each region and year.
Significance: *** 99% confidence level, ** 95% and * 90%.

3.7 Concluding Remarks

I argue that income polarisation has a negative impact on individual’s health and provide

empirical evidence that supports my theoretical arguments. Income polarisation increases

social tension and conflict, which in turn may create psychosocial stress and reduce the

provision of certain public goods, both of which affect health. These two pathways are

empirically tested using longitudinal data. Individual health is proxied by a self-reported

measure of own health. The empirical analysis uses a recent econometric development due
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to Ferrer-i-Carbonell and Frijters (2004), which estimates an ordinal categorical model with

fixed effects. By using this model, one imposes interpersonal comparability of self-assessed

health only at the ordinal level.

Besides defining polarisation between regions, the paper introduces polarisation bet-

ween reference groups. That is, I postulate that the relevant comparison group may not be

the region but individuals with similar characteristics. I find that polarization is only rele-

vant between reference groups and not between regions. Thus, my results challenge what

has been traditionally assumed in the literature, i.e. that it is regions that matters. Clearly

then, more research needs to be done to understand which are the relevant comparison

groups that affect not only individual health but perhaps also other economically relevant

outcomes, such as subjective perceptions of welfare and poverty.
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Relative Income and Health
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4.1. Introduction

4.1 Introduction

In this chapter I focus on the relationship between relative income and health. I propose

a new approach when analysing the Relative Income Hypothesis to explain the ambiguous

results of the effect of relative income on health in previous literature. I argue that the

relative income measures used so far fail to capture the complexity of income compari-

sons on health. Previous empirical evidence focuses mostly on income distances with the

better-off individuals in the reference group, what is known as “upward” income compa-

risons. However, individuals might also compare with the worse-off. Therefore, my main

contribution is to estimate the relationship between relative income and health based on a

relative income measure, which allows to distinguish between the effect of “upward” and

“downward” income comparisons on health.

To my knowledge, this is the first study to analyse this relationship tacking into account

the panel-dimension of the data to control for unobserved heterogeneity. This is important

in order to correct for income endogeneity due to omitted variables. This seems to be the

case, since the size and significance of the estimated coefficients in this study are reduced

once unobserved heterogeneity is included.

The analysis is based on the German Socio-Economic Panel (SOEP), which includes

longitudinal income and health data for the period 1994-2010. Additionally, SOEP reports

“quasi objective” health measures, which allow to test the models using more objective

health indicators, distinguishing between the mental and physical dimensions of health.

Finally, different reference groups are considered to find out which is the relevant ref-

erence group for Germans. New evidence suggests that Germans compare themselves with

people in the same profession (Mayraz, Wagner, and Schupp, 2009). However, more tradi-

tional reference group definitions are used as a robustness check.
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The results show that both upward and downward comparisons are statistically signifi-

cant even after controlling for unobserved heterogeneity. Upward comparisons within the

reference group generates a positive effect on health while downward comparisons affect

health negatively. In the case of Germany psychosocial stress might not be derived from

relative deprivation, but from relative satisfaction. These results might contradict the initial

hypothesis and might explain some of the discrepancies found in the literature.

This paper is structured as follows. Section 4.2 summarizes previous empirical evidence

regarding the relative income hypothesis. Section 4.3 presents the theoretical background.

The employed data and the econometric specifications used in this paper are described in

Section 4.4. Section 4.5 shows the empirical findings. And finally, Section 4.6 concludes.

4.2 Relative Income and Health in the literature

Relative income is measured in the health literature by means of the distance between indi-

vidual’s income and a reference income. Depending on the reference income considered a

different measure of relative income is obtained. As it is highlighted in chapter 2, relative

income is expected to have a deleterious effect on health through psychosocial stress.

Three are the measures of relative income mainly used in previous studies (Wagstaff

and Van Doorslaer, 2000). The first one is the average income of the reference group,

which proxies the distance between individual income and the mean income of the ref-

erence group. This hypothesis —which is known as relative income hypothesis per se—

suggests that the higher the distance, the more psychosocial stress might be experimented

by individuals, and their health status would worsen. However, there are situations where

average income of the reference group might vary without changing the distance between

individuals’ income, in other words, without changing relative income (Deaton, 2003). In
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this case, a negative effect of average income of the reference group on health might only

reflect a negative effect of belonging to a poorer reference group, but not relative income.

Thus, average income of the reference group would not a be a good indicator of relative

income, although it has been extensively used in the analysis of relative income and health.

Secondly, the deprivation hypothesis is based on a deprivation index. In this case,

the distance between individual income and an income threshold –usually the poverty

threshold— might be determinant for health. Again a higher distance would mean that

it is more difficult for the individual to reach the desired consumption level. And finally,

the relative-position hypothesis from which it can be drawn that it is the relative position in

the income distribution that matters, which is measured by the rank of the individual in the

income distribution (Deaton, 2003).

Although all these three measures have been vastly tested in the literature, there is still

controversy about the effect of relative income on health. For example, Gerdtham and

Johannesson (2004) do not find evidence of the effect of relative income measured by means

of community average income for the Swedish population, but a protective effect at the

county level. Following the same analysis, Hildebrand and Van Kerm (2009) find only

weak evidence of the negative effect of relative income using ECHP data for 11 European

countries. In this case, their relative income measure is also the mean income of the regional

reference group. On the contrary, Feng and Myles (2005) after analysing US data state that

living in richer neighbourhoods enhances health of the worse-off. They find a positive effect

on health of the median neighbourhood income, showing that individuals might benefit from

living with richer peers. Wealthier neighbourhoods might spend more on health-related

public goods, and it may operate as a positive externality for the poor living there (Miller

and Paxson, 2006). However, Pham-Kanter (2009) when analysing the effect of living
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with richer neighbours in the US using National Social Life, Health, and Aging Project

(NSHAP) data finds that relative income is detrimental for health of those at the bottom

and the top of the income distribution. In any case, the positive effect might contradict the

initial hypothesis regarding the effect of relative income on health.

Similarly, the same disparity of results is found when using deprivation as a relative

income measure. Eibner and Evans (2005) analyse data from the National Health Interview

Survey for Multiple Causes of death for the USA, considering reference group based on

individual characteristics. The relative deprivation indexes show a negative effect of rela-

tive income on health. But again, another study of Jones and Wildman (2008) with BHPS

data from 1991 to 2002 and relative deprivation measures finds no effect of relative income

on self-assessed health when allowing parametric and semiparametric models to asses the

relationship between income and health. More recently, a clearer example of how difficult

it is to determine the effect of relative income on health is the paper of Gravelle and Sutton

(2009). They consider health records for Britain for the period 1979-2000, showing that the

effect of relative income is sensitive to the reference group and to the relative income mea-

sures used. Finally, rank measures do not achieve either to shed light on this relationship,

because there are also discrepancies in the empirical evidence (Subramanyam, Kawachi,

Berkman, and Subramanian, 2009; Eibner and Evans, 2005).

These disparities in the results might be explained by some methodological caveats

which have not been solved yet. First, the validity of the reference group. Again, there is

no consensus in the literature about which is the relevant reference group. This might differ

depending on the country or the population group considered (Karlsson, Nilsson, Hampus,

and Leeson, 2010).

Second, the validity of the health measures. It is difficult to find datasets which in-

40



4.3. Theoretical considerations

clude both a wide range of socioeconomic variables and health measures, particularly ob-

jective health. Therefore, most of the studies are based on self-assessed health. Although

self-assessed health is a valid measure, it might present reporting bias, especially in cross-

country analysis (Sadana, Mathers, Lopez, Murray, and Moesgaard, 2002).

Last, the validity of the relative income measure. I argue that the three measures pre-

sented above fail to capture the complexity of the effect of income comparisons on health.

Therefore, I suggest to reconsider the relative income hypothesis

4.3 Theoretical considerations

4.3.1 Income comparisons and Well-being

Since Easterlin (1979) found a low correlation between income and well-being in richer

countries, and suggested that a higher income does not make people happier once it rises

above a “subsistence level”,1 a great bulk of studies have focused on the implications of

income comparisons on individual well-being. Especifically, empirical evidence shows that

well-being is affected by the income gap between individual’s income and her reference

income (Easterlin, 1974; Ferrer-i-Carbonell, 2005; Clark and Senik, 2010).

This idea stems from the assumption that the utility function of an individual i is de-

termined by the interdependence of preferences and social status (Ferrer-i-Carbonell, 2005

and Wunder and Schwarze, 2009). Accordingly, consumption and individuals’ behaviour

are influenced by other individuals’ decisions and consumption.2 Thus, individuals would

feel deprived when they cannot reach others’ consumption level, that is to say, that social

comparisons are relevant for well-being. In this case, individual well-being might be af-

1This has been dubbed the Easterlin Paradox.
2Ferrer-i-Carbonell (2005) suggests that if everybody were to drive a Rolls Royce, one would feel unhappy

with a cheaper car.
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fected not only by individual income yi,3 but also by individual relative income —denoted

by yj— within his reference group, as it is shown in the following equation:

Ui = (yi, yj, X) (4.1)

where Ui stands for the utility or well-being level of individual i, andX includes a set of

individual and household characteristics, which are also relevant for individual well-being.

Additionally, income comparisons also provide individuals with information about their

self-value and individual esteem within the reference group. In this sense, relative income

would be a measure of the contentment derived from social status and would help indi-

viduals to assess their own success or failure (Dakin and Arrowood, 1981; Wunder and

Schwarze, 2009).

Fehr and Schmidt (1999) propose the following utility function to capture the effects of

individual income and income comparisons on well-being:

Ui = yi −
α

n− 1

∑
yj>yi

(yj − yi)−
β

n− 1

∑
yj<yi

(yi − yj) (4.2)

They assume that α ≥ β and 1 > β ≥ 0. Thus, individual’s welfare might depend

positively on his own income and upward and downward comparisons might have a negative

effect. This effect might be higher for upward comparisons.

However, there is still controversy in the direction and the sign of income comparisons.

For example, Duesenberry in 1949 pointed out that individuals compare themselves with

3Note if this is the case absolute income might have a positive effect on health as it is claimed by the
absolute income hypothesis.
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richer individuals, namely, he suggested that in most cases social comparisons are upwards.

Being worse-off might lower individual well-being, because individuals might feel deprived

and would consider it as a signal for social failure. As a matter of fact, Duesenberry (1949)

called it “envy” effect. Ferrer-i-Carbonell (2005) using SOEP data also finds evidence of

upward comparisons.

On the contrary, Hirschman and Rothschild (1973) were concerned about the existence

of an “information effect” or “tunnel effect” as it is pointed out in the previous section. In

the social comparisons context, Hirschman and Rothschild (1973) claimed that individuals

might use the information of individuals in comparable circumstances to predict their own

future income situation. Following this line of thought, an increase in the average income

of the reference group would be seen as an individual’s own future income improvement,

and individual well-being would be higher.4 This is what D’Ambrosio and Frick (2012)

find in Germany, when they analyse the effect of relative income on welfare.

Alternatively, income comparisons might also be downwards, and individuals would

pay attention to the worse-off (Falk and Knell, 2004). Again, the effect of social compari-

sons might be positive or negative. Being richer might be interpreted as a “prestige or status

effect”, because it might be informative of individual social success (Frank, 1985). On the

contrary, some individuals might feel “regret” for being richer, that is to say, individuals

might have aversion to advantageous inequality (Hopkins, 2008). For example, Wunder

and Schwarze (2009) using reference groups based on occupation and region in Germany

find evidence of both downward and upward comparisons. However, they claim that the

latter dominate in the absolute impact on well-being.

4Note that a self-deception problem might arise in the long run once individuals experiment an income
increase, and the average difference with the reference group disappears, in other words, the hope of further
improvement vanishes and also the effect on well-being.
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To sum up, relative income might generate satisfaction and discontent depending on

which of these effects, informative, prestige, envy or regret are generated by income com-

parisons on individuals.

4.3.2 A new approach for the Relative Income Hypothesis

In front of the results disparities presented in section 4.2 one might think that “relatives

income hypotheses” fail to capture the psychosocial stress caused by social status, or even

that social status might not be significant for health. In my opinion, the main problem is

that relative income measures used so far are unable to proxy the real mechanisms through

which relative income might determine health, because they only focus on part of the story.

Actually, the new evidence regarding well-being presented in the previous section suggests

that the relationship between relative income and well-being is very complex, and posits

that being at the bottom of the social ladder does not always have a deleterious effect on

psychosocial well-being. Following this vision, individuals might not only compare them-

selves with the better-off, as the average income of the reference group and the deprivation

measures state, but also with the worse-off. In other words, income comparisons might be

upwards and downwards and their effect on psychosocial well-being, might be positive or

negative depending on individual‘s beliefs.

Thus, when income comparisons increase psychosocial well-being, as in the cases of

a “tunnel effect” or “prestige”, individual health status might improve, because positive

psychosocial well-being helps to cope with daily stress. Alternatively, if what is relevant is

the “envy” or the “regret” effect, individual psychosocial well-being would decrease, and

individual health is expected to worsen off through the psychosocial stress mechanism.

As far as I know, this is the first attempt to disaggregate the effect of income comparisons
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on health using panel data, when analysing relative income. At the beginning of this section

I describe different studies which analyse social status using relative income, but all of them

consider only upward comparisons. The study of Theodossiou and Zangelidis (2009) goes

one step further, and analyses the effect of subjective social status, which shows the social

position of the individual within a reference group. In the SOCIOLD dataset individuals are

asked to compare their present income to that of other individuals of similar professional

standing, with the same characteristics in terms of age, gender and educational level, in

other words, using professional status as a reference group. Results for 2004 show that the

ones who answer “much more than others” present a better health status compared to those

who believe that their economic situations is “much less than others” within the reference

group. Although this measure helps to evaluate the gradient between social status and

income, it only considers that individuals compare mainly either with richer or with poorer,

but not with both at the same time. Therefore, it does not allow us to understand all the

effects of income comparisons on health explained previously, as the measure of relative

income presented in this paper does. Specifically, the relative income measure used in this

study differentiates between upward and downward comparisons and allows to test their

effect on health.

Gravelle and Sutton (2009) use a “relative affluence measure” to consider that individ-

uals care about being richer than the others. They find a positive effect of this measure on

health only when they use a regional reference group. However, they do not considered

unobserved heterogeneity, given than they based their analysis on cross-sectional data.

In front of the previous evidence in well-being, upward and downward comparisons

are expected to be significant for Germany. It is not clear whether the effect will be posi-

tive or negative for individual health, because there is no previous evidence analysing this

45



4. Relative Income and Health

relationship.

4.3.3 Reference Group

Income comparisons take place within a reference group, which contains the subjects with

whom an individual compares himself to (Runciman, 1966; Yitzhaki, 1979). Ferrer-i-

Carbonell (2005) suggests that the relevant group might be a set of people with similar ob-

servable characteristics such as age, occupation, education or location. However, this group

might share other characteristics and might be diverse, such as family, friends, co-workers

and it might even diverge between countries or individuals. The literature is not conclusive

about which is the relevant reference group. Knight, Song, and Gunatilaka (2008) when

analysing rural immigrants in China find that individuals compare with individuals in the

same village. However, for post-transition European countries, Senik (2009) finds that peo-

ple compare with individuals who they knew before the transitions started. The cross coun-

try differences are also highlighted in the paper of Karlsson, Nilsson, Hampus, and Leeson

(2010), based on data for 21 countries in 2006, showing that the level of development in

the country is relevant to establish the reference group. While individuals in middle/low

income countries might compare with individuals living in the same community, the age

reference group is significant for individuals in richer countries.

More recently, Clark and Senik (2010) analyse the third wave of the European Social

Survey (ESS) covering 24 different countries and they find that different population groups

have different reference groups. For instance, married people compare more with family

and friends, as self-employed. And employees take colleagues as a reference group. They

also note that there is divergence depending on the country. Thus, in central Europe indi-

viduals compare more with colleagues —which will be the case of Germany—, while the
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Spanish, Irish, Polish and Finnish compare more with family. And finally, those in Eastern

Europe compare less with family than the others do.

Regarding the German case, a work by Mayraz, Wagner, and Schupp (2009) using a

pretest module of the SOEP for 2008, shows that the more important income comparisons

are work-related, for instance with other people in the same profession, and less with family

and almost unimportant with neighbours. These results are similar to the conclusions found

in Clark and Senik (2010).

4.4 Data and Methods

The data used in this study is the German Socio-Economic Panel (SOEP). SOEP is a rep-

resentative longitudinal study of private households in the Federal Republic of Germany

which started in 1984. It includes data on 11,000 households with more than 20,000 indi-

viduals per year, covering a wide range of socioeconomic variables (see Wagner, Frick, and

Schupp, 2007 for a detailed description of SOEP dataset).5

The final sample covers the period from 1994 to 2010 due to data availability. I focus on

individuals aged 18 to 65, considering also two representative subsamples for females and

males, with around 83,000 and 71,000 individuals observations respectively. The sample

is split by gender to capture gender differences. Females usually report worst health than

males. Moreover, Mayraz, Wagner, and Schupp (2009) suggest that the effect of income

comparisons might differ by gender, since they find a significant effect of relative income

5The data used in this study were extracted using the Add-On package PanelWhiz v3.0 (Nov 2010) for
Stata. PanelWhiz was written by Dr. John P. Haisken-DeNew (john@panelwhiz.eu). The following au-
thors supplied PanelWhiz SOEP Plugins used to ensure longitudinal consistency, Markus Hahn and John P.
Haisken-DeNew. The PanelWhiz generated DO file to retrieve the SOEP data used here and any Panelwhiz
Plugins are available upon request. Any data or computational errors in this study are my own. Haisken-
DeNew and Hahn, (2010) describe PanelWhiz in detail.

47



4. Relative Income and Health

on life satisfaction for men, but not for women.

The dependent variable is a self-assessed health measure (SAH) constructed by means

of the answers to the question “How would you describe your current health?”. The report-

ing answers are five different categories ordered from very bad (value one) to very good

(value five). Since true health perceptions may differ among individuals and also across

countries, this subjective health measure might present reporting bias (Sadana, Mathers,

Lopez, Murray, and Moesgaard, 2002). However, as it has been pointed out in the previous

chapter, SAH has been found to be a good predictor of mortality and other health outcomes

such as physicians’ services and retirement in different countries. (Idler and Benyamini,

1997; Miilunpalo, Vuori, Oja, Pasanen, and Urponen, 1997; Dwyer and Mitchell, 1999;

Deaton, 2003). This is also the case for Germany, as it is shown in the study by Schwarze,

Andersen, and Anger (2000) using SOEP data.

Objective health measures have been also considered to test the main hypotheses of this

study and to check the robustness of the results. SOEP does not contain objective data

for the period 1994-2001. However, since 2002 SOEP respondents report information on

“quasi-objective” health measures, based on the 12 health-related questions of the SF12

index. This SF12 index is a generic health measure, which was developed to accurately

measure the objective health status of individuals, focusing on two dimensions, mental

health, called mcs, and physical health, referred as pcs —more details on how the SF12

index is calculated can be found in Andersen, Mühlbacher, Nübling, Schupp, and Wagner,

2007. Unfortunately, these measures are only reported every two years. Therefore, the final

sample with objective health includes only 5 waves, from 2002 to 2010. Additionally, since

weight has been proved to be a good predictor of health, individual body mass index, bmi,
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is also considered.6

The values of the three variables, pcs, mcs and bmi are normalized to a 0-1 interval. A

higher pcs or mcs index indicates better health. The bmi variable is included in the analysis

as one minus the body mass index. Thus, a higher value of the bmi variable represents less

body mass index.

Table 4.1 presents the correlation between health variables, showing that the correlation

between SAH and pcs is much higher than with the other two variables. One possible

explanation might be that individuals are more conscious about their physical, rather than

their mental health when they report their level of health.

Table 4.1: Correlation between SAH and the “quasi-objective” health measures, 2002-2010

pcs mcs bmi

SAH 0.7296*** 0.2644*** 0.1906****
pcs – -0.0553*** 0.2401****
mcs – – -0.0472****

Note: Significance: *** 99% confidence level

Finally, a set of covariates such as age, age square, gender, individual’s number of years

of education, nationality, marital status, labour status, household composition and income

are included to control for personal characteristics —see Table B.1 in the B Appendix for

a description of the variables. Namely, the income variable refers to the equivalised house-

hold post-government income which represents the combined income after taxes and gov-

ernment transfers in the previous year of all individuals in the household.7 SOEP dataset

imputes any missing income information due to item-nonresponse according to the lon-

6SOEP also considers grip measures as an objective health indicator but data is only available since 2006.
7The equivalence scaled used is the modified OECD scaled which sets a single adult to be 1.0, each

additional adult to be 0.5, and each child to be 0.3 (Hagenaars, de Vos, and Zaidi,1994).
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4. Relative Income and Health

gitudinal and cross-sectional imputation procedures described in Frick and Grabka, 2005

(see also Grabka, 2009 for a detailed description of the SOEP income variables). The in-

come variable has been deflated to 2006 prices. As suggested by Cowell and Victoria-Feser

(2002), to avoid noise and bias in the estimation of the relative income indexes due to out-

liers and extreme incomes, income distribution has been trimmed 1% of the upper and lower

tails of the income distribution. Equivalised household post-government income is included

in logarithm. The income variable has also been used to calculate the average income of

the reference group and the relative income measures.

4.4.1 The Relative Income measure

In this study relative income is measured by means of a relative deprivation and a relative

satisfaction index.

First, the relative deprivation measure follows the deprivation index, di(x), suggested

by Yitzhaki (1979). This index is based on the idea that a person’s feeling of relative

deprivation in a society comes from the comparison of his situation with those of the better

off individuals (Chakravarty, 1997). Thus, upward income comparisons are defined as the

deprivation felt by a person with income xi with respect to a person with income xj .

di(x) = (xj − xi) if xi < xj ,

= 0 else

(4.3)
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Thus, the deprivation function of the person with income xi is:

Deprivationi(x) =

∑
jεBi(x)(xj − xi)

n
, (4.4)

Chakravarty (1997) proposes to look at a relative concept of deprivation felt by a person

with income xi with respect to a person with income xj , namely, their income share dif-

ferential di(x)
λ(x)

. Now, the total relative deprivation function of the person with income xi is:

Rel.Deprivationi(x) =

∑
jεBi(x)(xj − xi)
nλ(x)

, (4.5)

where λ(x) is the mean income of the reference group. Bi refers to the set of individuals

that have a higher income than individual i in the reference group.

If incomes are equally distributed, individuals might not feel deprived and the Rel. De-

privation index is equal to 0 for all i. Alternatively, the maximum deprivation arises when

the richest individual owns the entire income. In this case, the Rel. Deprivation index is

equal to 1 for the richest individual, and 0 for the rest of the individuals.

Since individual i is not deprived if he compares his own income, xi, with the income

of poorer individuals, he may be satisfied (Chakravarty, 1997). D’Ambrosio and Frick

(2012) suggest a relative satisfaction index to measure downward income comparisons.

The relative satisfaction index of the person with income xi is:

Rel.Satisfactioni(x) =

∑
jεWi(x)(xi − xj)

nλ(x)
, (4.6)
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Wi refers to the set of individuals that have a lower income than individual i in the reference

group.

This Rel. Satisfaction index is equal to 0 for the poorer individual in the income distri-

bution, and 1 for the richest.

In this case, I assume that income comparisons take place within the reference group.

Therefore, deprivation and satisfaction indexes are calculated for each individual within

each reference group.

4.4.2 The relevant Reference Group

In front the empirical evidence presented in section 4.3.3, I define the reference group by

means of individual’s profession, using the ISCO-88 occupation codes available in SOEP,

aggregated into 22 different categories as suggested in Pischke (2010) —refoccup.

Since the SOEP occupation variable is very wide, the geographical criteria is also in-

cluded to allow for some proximity with people in the same profession. In this case it is

considered that individuals might compare to individuals in the same occupation and living

in the same area. Three different regional aggregation are used. First the traditional division

between East and West —refoccup2—, the four region division —refoccup4: East-North-

Central-South— and finally the 16 “Bundeslands” —refoccup16.

Reference groups only based on regional criteria are also considered to test for the

positive externalities of living with richer individuals —region2, region4 and region16.

Finally, to test the robustness of the reference group, relative income is measured by

means of a more traditional reference group definition: by age, educational level and geo-

graphical area —including the different geographical divisions mentioned above: refgrup2,

refgrup4 and refgrup16. Table 4.2 shows the number of groups in each reference group.
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Table 4.2: Number of reference groups by definition

Name Definition # of groups
region2 living in west or east Germany 2
region4 living in the 4 big areas in Germany: East-North-Central-South 4
region16 living in the 16 federal regions of Germany 16
refoccup by occupation 22
refoccup2 by occupation and region2 44
refoccup4 by occupation and region4 88
refoccup16 by occupation and region16 330
refgrup2 by age, education and region2 18
refgrup4 by age, education and region4 36
refgrup16 by age, education and region16 135

4.4.3 The estimation procedure

A health production model is used in order to estimate the effect of relative income on

self-assessed health:

h∗it = Xitβ + yit +Rel.Deprivationit +Rel.Satisfactionit + eit (4.7)

hit = k ⇔ hit ∈ [λk, λk+1} (4.8)

Where h∗it is the latent health status of the individual i at time t. hit is the individual

observed health measured by means of the self-assessed health and λk i the kth cut-off point

for the five different k categories. On the right-hand side, Xit is a set of control variables,

yit stays for the income variable and Rel.Deprivationit and Rel.Satisfactionit are the

relative income measures —relative deprivation and relative satisfaction respectively.

Given the ordinal nature of self-assessed health, it is difficult to apply traditional econo-

metric techniques to estimate the model. For this reason, SAH is transformed to a “pseudo”
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continuous variable following the “Probit OLS Method” (POLS), proposed by Van Praag

and Ferrer-i-Carbonell (2004/2008).

Following this econometric strategy, I assume that the observed health variable, hi, is

related to the “true” unobserved and “continuous” individual level of health, h∗ (Van Praag

and Ferrer-i-Carbonell, 2004; Van Praag and Ferrer-i-Carbonell, 2006):

hi = j if µj−1 < h∗i < µj for j = 1, 2, ..., k (4.9)

The latent health variable, h∗, is divided in k intervals. The jth answer is observed if

h∗i lies between µj−1 and µj . It is also assumed that h∗ has a standard normal distribution

in the population. Given this distributional assumption, the µjs can be estimated using the

frequency for each category of the observed ordinal variable. Assuming that µ0 = −∞ and

µk = +∞, p1, ..., pk are defined as:

pj = N(µj)− (Nµj−1), for j = 1, ..., k − 1 (4.10)

where N is the cumulative standard normal distribution.

Although the true values of the latent health variable can not be directly observed, I can

estimate the conditional expectation of each observation by means of the normal distribu-

tion, as suggested by Maddala (1983):

hi = E(h ∗i�µj−1 < h∗i < µj) =
n(µj−1)− n(µj)

N(µj)−N(µj−1)
=
n(µj−1)− n(µj)

pj
) (4.11)

where hi is the discrete random version of the underlying continuous variable. N is again

the cumulative standard normal distribution and n is the standard normal density function.
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The use of POLS implies some loss of information due to discretization. If it is the

case, the residual variance is underestimated and the corresponding t-statistics are overesti-

mated. However, Origo and Pagani (2009) claim that ordered probit may present the same

problem. The main difference between POLS and ordered probit is that the former assumes

that the variables of the model are approximately normally distributed, while ordered probit

makes no assumption on the distribution of the variables. Van Praag and Ferrer-i-Carbonell

(2004/2008) show that POLS and ordered probit estimated coefficients, t-ratios and stan-

dard deviations differ only for a multiplication factor. However, the advantage of POLS is

that equation 4.7 can be estimated using traditional econometric strategies —for instance,

fixed-effects can not be included in ordered probit—, allowing to interpret estimated co-

efficients as marginal effects, and directly to compare the results obtained with different

models (Origo and Pagani, 2009; Van Praag, Romanov, and Ferrer-i-Carbonell, 2010). —

B.1 Appendix shows the alternative models used to test the coherency of the POLS with the

ordered probit estimation.

Moreover, taking advantage of the panel structure of the data I also control for time-

invariant unobserved individual effects, to correct for the existence of omitted variables:

hit = Xitβ + yitγ1 +Rel.Deprivationitγ2 +Rel.Satisfactionitγ3 + ui + εit (4.12)

where ui is the time-invariant individual-level effect, and εit is the disturbance term.

In order to estimate equation 4.12, an assumption has to be made regarding the corre-

lation between ui and the regressors. When this correlation is zero, ui is considered “an

individual random effect”, and parameters can be consistently estimated by OLS with ro-

bust variance matrix, what is named Pooled OLS, which do not require full strict exogeneity.
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However, ui is a nuisance parameter and cannot be estimated. Given that Pooled OLS might

be inefficient, the model could also be estimated by modeling the within-panel correlation

to get more efficient estimates. This option is called Random Effects estimation (RE).

On the other hand, if the unobserved effect is suspected to be correlated with the Xit’s,

“fixed-effects” (FE) is the most appropriate strategy to estimate the coefficients consistently

(Wooldridge, 2010). Genetics or ability are individual time invariant unobserved variables,

which obviously affect health, but also could be correlated with other explanatory variables

such as income or education. In this case the use of FE might solve part of the income

endogeneity.8

Both techniques can be easily applied using traditional statistical packages. Nonethe-

less, one drawback of the FE approach is that it removes panel-level averages — hi, yi

,Rel.Deprivationi and Rel.Satisfactionit— from each side of equation 4.12 to get rid

off the fixed effect ui from the model.

hit − hi = (Xit −X it)β + (Zi − Zi)δ + (yit − yi)γ1(RDit −Rel.Deprivationi)γ2+

+(Rel.Satisfactionit −Rel.Satisfactionit)γ3 + ui − ui + εit − εi (4.13)

obtaining:

h̃it = X̃itβ + ỹitγ1 + ˜Rel.Deprivationitγ2 + ˜Rel.Satisfactionitγ3 + ε̃it (4.14)

8Nevertheless, if omitted variables are not time-invariant or if there is reverse causality between income
and health, income will be still endogenous.
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Then, OLS can be applied to equation 4.14, and it will produce consistent estimates.

However, note that Zi variables from equation 4.13 are time-invariant covariates. This ap-

proach implies that any characteristic that does not vary over time cannot be estimated,

because it disappears after the differences transformation, for instance individual’s gender

or origin. In order to avoid this, Mundlak (1978) recommends to include panel-level means

of the time-varying regressors to capture its correlation with ui. Moreover, estimated co-

efficients on time-varying variables might be numerically identical to within estimates, in

other words, to FE estimation. Thus, Mundlak’s approach allows to estimate coefficients

on time-invariant variables, and also to test the appropriateness of RE, conducting a Wald

test on panel-level means coefficients. If the null hypothesis of “all panel-level means are

0” is rejected, it means that unobserved heterogeneity is correlated with the regressors. In

that case, orthogonality assumption is violated, inconsistent RE estimates will significantly

differ from their FE counterparts, and the latter model will be more appropriate. This can

also be tested using a Hausman test, which considers the null hypothesis that extra orthog-

onality conditions imposed by the RE estimator are valid. Again if this null hypothesis is

rejected, FE estimation is more appropriate (Baum, 2006).

Therefore, I estimate equation 4.12 by FE and using the Mundlak’s approach.

4.5 Empirical Results

This section presents the results obtained for the estimation of the effect of relative depri-

vation and relative satisfaction on SAH using the econometric techniques described in the

previous section.
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4.5.1 Relative Deprivation, Relative Satisfaction and SAH

Table 4.3 summarizes Pooled OLS estimations using the whole sample (TOTAL), and the

two sub-samples for MALE and FEMALE. All the specifications include the control vari-

ables. The relative income measures are based on the reference group defined only by

individual’s occupation —Table B.2 in the B Appendix shows the estimated coefficients for

all the variables included in the models.

Table 4.3: Pooled OLS estimations of relative income on SAH using occupation as refer-
ence group, 1994-2010

TOTAL MALE FEMALE
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

income 0.0914*** 0.2031*** 0.0764*** 0.2031*** 0.0965*** 0.2033***
mean income 0.1275*** 0.1437*** 0.1193**
Rel.Deprivation 0.2383*** 0.2378*** 0.2685***
Rel.Satisfaction -0.0285 -0.0534** 0.0008

R-squared 0.0816 0.0815 0.0936 0.0932 0.0701 0.0703
Obs. 153,729 153,729 82,679 82,679 71,050 71,050

Note: Control variables and year dummies are included in all the specifications. Significance: *** 99% confidence level, ** 95% and *
90%. Mean income, Rel. Deprivation and Rel. Satisfaction are refered to Refoccup.

For the three samples income presents a positive and significant effect on SAH. In this

case, the evidence suggests that the level of income might be relevant for health, as it is

claimed by the Absolute Income Hypothesis.

When relative income is measured by means of the average income of the reference

group, it has a positive sign (model 1). In other words, individuals who belong to a richer

reference group report better health. According to the relative income hypothesis, when

average income of the reference group increases, individuals might feel more deprived and

health may worsen. Nevertheless, as it has been pointed out in section 4.3, a variation in av-
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erage income does not always represent a relative income change. Therefore, I believe that

average income might capture the effect of income differences between reference groups,

rather than within.

In model 2 relative income is measured by means of upward and downward income

comparisons. In this specification, Rel.Deprivation presents a positive sign and is signifi-

cant for the three samples. However, the Rel.Satisfaction coefficient is negative.

These results would suggest that there is no evidence of psychosocial stress when in-

dividuals compare to richer individuals, on the contrary, it would be the tunnel effect sug-

gested by Hirschman and Rothschild (1973). Since reference group in Table 4.3 is occupa-

tion, Rel.Deprivation gives positive expectations to individuals about their future income,

and therefore it might not be negative for health. This is also the case when the reference

group is defined by occupation and region, as shown in Table 4.4. One possible explanation

of this result is that individuals living in societies with high social and upward mobility

might not consider to be “currently” relative deprived as a handicap to obtain a higher fu-

ture income. As a result, relative deprivation does not generate psychosocial stress and the

initial relative income hypothesis might not hold. Although in the literature of well-being

it is mostly found that the effect of Rel.Deprivation is negative for life satisfaction, new

empirical evidence suggests that it is not always the case. D’Ambrosio and Frick (2012)

claim in their study of dynamic relative income on well-being for Germany, that the tunnel

effect explains individual well-being in stable societies, as it is the case in Germany.

On the other hand, Rel.Satisfaction is negative and significant for males and also for

the TOTAL sample when refoccup4 and refoccup16 are considered. It means that a higher

distance with the worse-off individuals in the reference group might worsen health. Thus,

both relative income indexes are significant, showing that upward and downward income
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comparisons are relevant for health. Nevertheless, Rel.Satisfaction is not significant for

females. This might confirm that there are gender differences on the effect of relative in-

come comparisons in Germany as suggested in Mayraz, Wagner, and Schupp (2009).9

These findings are consistent with the study of Wunder and Schwarze (2009) with SOEP

data, in which they find a positive effect of their measure of relative deprivation on well-

being when using occupation to define reference group. They also find that the impact of

upward comparisons is stronger than the effect of downwards ones. The same is shown in

the results of this study, where the positive impact of Rel.Deprivation is much stronger

than the one of Rel.Satisfaction —as it is suggested in the Fehr and Schmidt’s utility

function.

Thus, in the case of Germany it seems that the negative impact of Rel.Satisfaction

might be compensated by the positive effect of Rel.Deprivation. This might be one expla-

nation for the results’ disparities in those studies using average income and not controlling

for another measure of relative income. Depending on which of the two relative income

indexes is stronger, average income might have a positive or a negative sign.10

Regarding the covariates, results are quite robust in all the specifications —covariates

estimations for the four reference groups related to occupation and region are shown in the

Table B.2 in the B Appendix.11

As expected age has a deleterious effect on health due to human capital depreciation

9Results regarding female and male samples are based on the assumption that females and males com-
pare with both at the same time. I have conducted alternative estimations for the male and female samples
considering that they compare only with individuals of the same gender. Results obtained under the latter
assumption are similar to the ones presented in this study and they are available upon request.

10In this analysis it is not possible to control for both, average income and Rel. Deprivation and Rel.
Satisfaction indexes, in the model, because the Rel. Deprivation and Rel. Satisfaction are relative indexes. It
means that they are corrected for the size of the reference group, dividing the indexes by the average income
of the reference group.

11Covariates estimations with the rest of the reference groups present similar results. The tables are avail-
able upon request.
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—especially for MALE—, which increases with age as shown by the positive effect of

age squared. In the TOTAL sample estimation females report worse SAH than males, being

positive and significant the effect of household size and education. All these results coincide

with the ones found in the previous literature.

Regarding civil status, being married but separated has a protective effect on health

(with respect to married people), but only for females. The same happens for the case

of widowed and divorced individuals for the TOTAL sample. Being single has no effect

on SAH in the MALE and FEMALE samples. Europeans and non-Europeans report better

SAH than Germans, but these variables are not significant for the case of females. However,

stateless is positive and negative for males and females respectively. Finally, employment

shows disparities in the results. Only being on training and sheltered working are negative

and significant with respect to full-time employed for the three samples. Being part-time

or marginal part-time working are negative and significant only for males. Finally, being

not employed is negative for males, but not significant. In the case of females it is positive,

but only significant for the specifications of refoccup4 and refoccup16 in the occupation

reference group. Actually, unemployment is believed to affect health negatively. However,

in this case the not employed variable includes different status, for instance females on

maternity leave, or females that usually have a secure job but they are not currently work-

ing, maybe because they have freely decided not to work. This might be an explanation

why not working would not be negative for females’ health, because the negative effect of

unemployed females might be offset by these “positive situations”. Therefore, I have also

estimated the model defining labour status as being unemployed or not. The findings con-

firm that being unemployed has a negative and significant effect on health with respect to

non unemployed for the three samples as it was expected (see table B.3 in the B Appendix).
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4.5.2 Panel effects with unobserved heterogeneity

This section presents the results when unobserved heterogeneity is considered. I focus on

two possible scenarios. Firstly, when the time-invariant unobserved effect is assumed not to

be correlated with the regressors and that model is estimated using RE. And secondly, when

X are allowed to be correlated with ui. In this case, the model is estimated using FE and the

Mundlak’s approach. Results obtained with FE and Mundlak’s approach are quite similar.

However, Mundlak’s approach allows us to estimate the effect of time invariant variables

and to analyze the correlation between the omitted variables and the regressors through the

panel-level means estimation —this correspondence is shown in Table B.6.

Table 4.5 shows the effect of relative income on health, now estimated by RE and FE.

Regarding income and the relative income variables, the results follow the same pattern as

in the Pooled OLS estimations. Income is positive and significant. Rel.Deprivation shows

a positive effect on health for the three samples. And Rel.Satisfaction has a deleterious

effect but is not significant for females. However, the estimated coefficients for those three

variables are lowered after correcting for unobserved heterogeneity, especially in the FE

specification. While Rel.Deprivation increases health in 0.2383 in the Pooled OLS for

refoccup, its coefficient reduces to 0.1916 in the RE model, and even more when the un-

observed heterogeneity is correlated with the regressors, to 0.0865. However, the negative

effect of Rel.Satisfaction presents a slightly decrease, from -0.0285 to -0.0233.

Thus, the Pooled OLS estimation might overestimate the effect of income and relative

income on SAH. This result is reinforced by the significance of the panel-level means of

income and Rel.Deprivation when using the Mundlak’s approach, showing that part of

the effect of income on health is due to the correlation of income with omitted variables —

panel-level means are shown in Table B.5 in the B Appendix. Alternatively, the significance

62



4.5. Empirical Results

of the panel-level means might also suggest that individuals’ history might be relevant for

health. If it is the case, not only current absolute and relative income might be important

for health, but also permanent income or to be deprived recurrently. Nevertheless, in this

analysis is not possible to disentangle which is the real interpretation of the panel-level

means variables.

What is clear is that unobserved heterogeneity still explains almost half of the variability

of SAH, as the rho coefficient shows in all the specifications. More research is needed to

find how much of this unobserved heterogeneity is due to socioeconomic variables.
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Table 4.4: Pooled OLS estimations of the effect relative income on SAH using occupation
and region as a reference group, 1994-2010

TOTAL MALE FEMALE

Refoccup2

income 0.1911*** 0.1942*** 0.1872***
Rel.Deprivation 0.2204*** 0.2298*** 0.2419***
Rel.Satisfaction -0.0285 -0.0539** 0.0011
R-squared 0.0817 0.0937 0.0703

Refoccup4

income 0.1968*** 0.2023*** 0.1885***
Rel.Deprivation 0.2297*** 0.2481*** 0.2376***
Rel.Satisfaction -0.0337** -0.0585*** -0.0040
R-squared 0.0818 0.0939 0.0703

Refoccup16

income 0.1681*** 0.1788*** 0.1512***
Rel.Deprivation 0.1548*** 0.1868*** 0.1393***
Rel.Satisfaction -0.0311** -0.0570*** 0.0000
R-squared 0.0814 0.0935 0.0698

Obs. 153,729 82,679 71,050
Note: Control variables and year dummies are included in all the specifications.
Significance: *** 99% confidence level, ** 95% and * 90%.
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4. Relative Income and Health

The sign and statistical significance of the covariates under RE specification are sim-

ilar to the Pooled OLS estimation. However, some of them such as hsize and educ lose

their statistical significance when using FE and Mundlak’s approach (see Table B.4 in the

B Appendix). One possible explanation might be that panel variation of both variables is

low. Nevertheless, their panel-level means are significant, showing that the effect of these

variables on health might be through omitted variables. Thus, once unobserved hetero-

geneity is taken into account their effect on health vanishes. At the same time, estimated

coefficients are lower comparing to Pooled OLS estimations, especially in the Mundlak’s

approach. Again, panel-level means might capture part of their effect due to its correlation

with unobserved heterogeneity.

Finally, after conducting a Wald test on panel-level means of the time variant variables

for the three specifications, the null hypothesis is rejected. This result confirms that ui is

related with the regressors, and the FE specification is more convenient. Finally, a Hausman

test also confirms this result —tests are shown in Table B.9 in the B.2 Appendix.

4.5.3 The relevant Reference Group

In order to check the validity of the reference groups defined by occupation, more traditional

definitions of reference group have also been considered in the analysis. First, reference

groups defined by age, educational level and the three different regional levels described in

section 4.2. Second, reference groups defined only using the regional criteria.

The Pooled OLS estimations using the two sets of reference groups are shown in Table

4.6. In the case of the first set of reference groups, the statistical significance and the size

of the coefficients of income and relative income indexes are similar to the ones defined

by occupation. However, once unobserved heterogeneity is included in the analysis, the
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4.5. Empirical Results

significance of the relative income measures vanishes in most of the specifications for males

and females —Table 4.7 summarizes the results when FE are used. As it is shown in the

previous section, this is not the case for Rel.Deprivation and Rel.Satisfaction measured

using occupational reference groups.

Table 4.6: Pooled OLS estimations of the effect of relative income on SAH using traditional
reference group definitions, 1994-2010

Refgrup TOTAL MALE FEMALE Refgrup TOTAL MALE FEMALE

Refgrup2 Region2

income 0.1480*** 0.1335*** 0.1597*** income 0.1594** 0.1857** 0.1355*
Rel.Deprivation 0.1585*** 0.1206** 0.2182*** Rel. Deprivation 0.1721 0.2308 0.1424
Rel.Satisfaction -0.0205 -0.0379* 0.0003 Rel. Satisfaction 0.0023 -0.0257 0.0290*
R-squared 0.0810 0.0926 0.0698 R-squared 0.0811 0.0928 0.0698

Refgrup4 Region4

income 0.1690*** 0.1552*** 0.1796*** income 0.2043** 0.2309** 0.1805*
Rel.Deprivation 0.1174*** 0.0790* 0.1786** Rel. Deprivation 0.2611* 0.3227** 0.2295
Rel.Satisfaction -0.0091 -0.0256* 0.0111 Rel. Satisfaction -0.0199 -0.0465 0.0048
R-squared 0.0811 0.0927 0.0700 R-squared 0.0812 0.0930 0.0699

Refgrup16 Region16

income 0.1549*** 0.1494*** 0.1557*** income 0.1532* 0.1857** 0.1193
Rel.Deprivation 0.1311** 0.1154 0.1648** Rel. Deprivation 0.1521 0.2290 0.0955
Rel.Satisfaction -0.0144 -0.0330 0.0083 Rel. Satisfaction 0.0010 -0.0277 0.0294
R-squared 0.0811 0.0927 0.0698 R-squared 0.0810 0.0929 0.0697

Obs. 153,729 82,679 71,050 Obs. 153,729 82,679 71,050
Note: Control variables and year dummies are included in all the specifications. Significance: *** 99% confidence level, ** 95% and * 90%.

When only region is used to define the reference group, income is positive and sig-

nificant for the three resultant reference groups (see Table 4.6). Rel.Deprivation is only

significant in the case of the 4 big regions, and Rel.Satisfaction is never significant. The

lost of significance is more pronounced when unobserved heterogeneity is considered, par-
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4. Relative Income and Health

ticularly, when it is allowed to be correlated with the regressors as is shown in Table 4.7.

Rel.Deprivation and Rel.Satisfaction are not significant in almost any of the three re-

gional reference groups. This might suggest that relative income measured by regional

criteria might capture the effect of omitted variables. Moreover, depending on the regional

level considered the effect of Rel.Deprivation and Rel.Satisfaction changes the sign.

Again, these results might explain the disparities found in previous studies when regional

reference groups were used and unobserved heterogeneity is not considered.

Table 4.7: FE estimations of the effect relative income on SAH using traditional reference
group definitions, 1994-2010

Refgrup TOTAL MALE FEMALE Refgrup TOTAL MALE FEMALE

Refgrup2 Region2

income 0.0707*** 0.0806*** 0.0572* income 0.0764 0.1043** 0.0838
Rel.Deprivation 0.0830** 0.0661 0.0856 Rel. Deprivation 0.0613 0.1072 0.1467
Rel.Satisfaction -0.0283** -0.0418** -0.0116 Rel. Satisfaction -0.0365 -0.0454* -0.0171
rho 0.5652 0.5731 0.5555 rho 0.5656 .5743 0.5557

Refgrup4 Region4

income 0.0849*** 0.0697** 0.0970** income -0.0874 0.0401 0.1223
Rel.Deprivation 0.1160** 0.0493 0.1705** Rel. Deprivation -0.2514 -0.0192 0.2284
Rel.Satisfaction -0.0301* -0.0334 -0.0238 Rel. Satisfaction 0.0379 -0.0169 -0.0302
rho 0.5652 0.5731 0.5555 rho 0.5651 .5743 0.5557

Refgrup16 Region16

income 0.0711*** 0.0559* 0.0827** income -0.0952 0.0373 0.0788
Rel.Deprivation 0.0870* 0.0171 0.1437** Rel. Deprivation -0.2722* -0.0290 0.1418
Rel.Satisfaction -0.0257* -0.0311 -0.0169 Rel. Satisfaction 0.0382 -0.0189 -0.0120
rho 0.5652 0.5731 0.5555 rho 0.5649 .5743 0.5557

Obs. 153,729 82,679 71,050 Obs. 153,729 82,679 71,050
Note: Control variables and year dummies are included in all the specifications. Significance: *** 99% confidence level, ** 95% and * 90%.

These findings support the idea that Germans compare themselves with people in the
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4.5. Empirical Results

same profession as it is shown in Mayraz, Wagner, and Schupp (2009), and these compari-

sons might be relevant for health.

Since individuals’ reference group might differ between countries, the cross-country

analysis of the impact of relative income on health will be difficult until data sets do include

information to determine the relevant reference group.

4.5.4 Quasi-objective Health measures

A set of alternative health measures are used to check the robustness of the results obtained

with SAH.

In Table 4.8 are shown the results of the Pooled OLS estimations for the objective mea-

sures mentioned in the data section, referring to the physical dimension of health, pcs, the

body mass index, bmi, and the mental dimension, mcs. The sign and significance of the

estimated coefficients for income, Rel.Deprivation and Rel.Satisfaction are similar to

the SAH results in Tables 4.3 and 4.4 for pcs and bmi. However, the size of income and

Rel.Deprivation coefficients is much lower.

In the case of mcs, the effect of income is positive but it is not significant in most of the

cases. The same happens with the relative income indexes, which change the sign of the

effect depending on the reference group considered.

Thus, the physical health measures confirm the results obtained for SAH with Pooled

OLS, but not mental health. One explanation might be that correlation between SAH and

pcs is much higher, than with mcs, as it was shown in the data section. These findings point

out that relative income might affect health through physical health.
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4.5. Empirical Results

Table 4.9: RE and Mundlak estimations using “quasi-objective” measures of health and
reference group defined by occupation, 2002-2010

TOTAL MALE FEMALE
RE Mundlak RE Mundlak RE Mundlak

PCS
income 0.0260*** 0.0017 0.0303*** 0.0183*** 0.0198*** 0.0041
Rel.Deprivation 0.0451*** 0.0107 0.0461*** 0.0260*** 0.0412*** 0.0253**
Rel.Satisfaction -0.0014 0.0024 -0.0053* -0.0075** 0.0034 0.0046
rho 0.493 0.493 0.487 0.487 0.491 0.491

MCS
income 0.0040 -0.0009 0.0017 -0.0078 0.0069 0.0039
Rel.Deprivation -0.0124* -0.0134 -0.0051 -0.0109 -0.0176 -0.0200
Rel.Satisfaction 0.0047* -0.0011 0.0071** 0.0053 0.0018 -0.0075
rho 0.469 0.469 0.478 0.478 0.457 0.457

BMI
income 0.0025*** -0.0014 0.0009 -0.0008 0.0050*** 0.0005
Rel.Deprivation 0.0047** -0.0012 0.0014 -0.0020 0.0095*** 0.0033
Rel.Satisfaction 0.0005 0.0010 -0.0001 0.0004 0.0008 0.0005
rho 0.881 0.881 0.871 0.871 0.888 0.888

Obs. 49,198 49,198 25,939 25,939 23,259 23,259
Note: Control variables and year dummies are included in all the specifications. Significance: *** 99% confidence level, ** 95%
and * 90%. Rel. Deprivation and Rel. Satisfaction are refered to Refoccup.

When the model is estimated using RE and Mundlak’s approach, the impact and signif-

icance of Rel.Deprivation and Rel.Satisfaction on pcs are similar to the POOLED OLS

estimations, showing that Rel.Deprivation and Rel.Satisfaction are relevant for health

in the case of males. For females only Rel.Deprivation is significant —see Table 4.9. In

the case of mcs, Rel.Deprivation is negative, and Rel.Satisfaction is positive for males

and negatives for females, but in both cases are not significant. Finally, the coefficients of

Rel.Deprivation and Rel.Satisfaction are not precisely estimated for bmi in most of the
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4. Relative Income and Health

specifications. Around 90% of the variability on bmi is due to unobserved heterogeneity. It

indicates that bmi might be explained by variables not included in this analysis.

In sum, Rel.Deprivation and Rel.Satisfaction might be only relevant for pcs, but

not for the mental dimension of health and bmi. It might be important to use more accurate

objective measures of health to disentangle how relative income operates on physical and

mental health.

4.6 Concluding Remarks

The aim of this study is to shed light on the relationship between relative income and health.

Previous research only takes into account upward income comparisons. Nevertheless, the

findings of this study show that both upward and downward comparisons might be relevant

for health.

Relative income is measured by means of a relative deprivation and a relative satisfac-

tion index in this study. Both are significant for the TOTAL and MALE samples —for

females only upward comparisons are precisely estimated. As a matter of fact, Rel. Depri-

vation might have a positive effect on health through an “informative or tunnel effect”. In

the case of Germany, being deprived might not generate psychosocial stress as the relative

income hypothesis states. Alternatively, Rel. Satisfaction presents a negative impact on

health. However, the effect of Rel. Deprivation is much stronger.

These findings might be an explanation for the results’ disparities found in the literature

when relative income is measured by the average income of the reference group. Depending

on which of the two dimensions of relative income dominates, average income might take

a positive or a negative sign. Moreover, the effect of relative deprivation and relative satis-

faction might be positive or negative depending on individuals’ beliefs. It means that they

72



4.6. Concluding Remarks

might be different depending on the country considered. Again, this might explain the am-

biguous results when analysing different countries. Therefore, it is important to understand

how individuals’ beliefs are created and how they differ between countries.

Once unobserved heterogeneity is considered, the relative income indexes coefficients

are lowered, especially with FE, but they are still significant. This would suggest that there

are omitted variables correlated with relative income, which might explain the remaining

variability of the proposed model. As the value of rho indicates it is almost 50%. Thus,

future research might focus on finding which are these omitted variables.

All these finding should be taken into account for health policy design, because they

point out that redistribution might not be always a health enhancing policy. Therefore,

more research is needed to disentangle how relative concerns might affect health (and also

well-being).

Although final estimations are not affected by omitted variables endogeneity, reverse

causality between income and health has not been considered in this study.

It has been also confirmed that reference groups are based on occupation for Germany.

Rel. Deprivation and Rel. Satisfaction indexes lose their significance when more traditional

definitions of reference group are used to measure relative income.

Finally, the findings of this study point out that Rel. Deprivation and Rel. Satisfaction

are relevant for physical health, but not for mental health. Estimations using the physical

dimension of the SF12 index, pcs, support the results obtained with SAH, but not mcs and

bmi. Thus, more research is needed to understand how relative income operates in health

using more accurate objective health measures.
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Chapter 5

State dependence in Self-assessed Health
in Spain
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5.1. Introduction

5.1 Introduction

This last chapter is concerned with health modeling when studying its socioeconomic deter-

minants.1 As it has been pointed out in previous chapters, the relationship between socioe-

conomic status and health is well documented in the literature (Wilkinson, 2000; Deaton,

2003). Empirical evidence shows that low endowments of human capital or low income

worsen the individual level of health. To the extent that this individual socioeconomic het-

erogeneity persists over time, the probability of persistence in health outcomes increases

(Gravelle and Sutton, 2009). On the other hand, the literature, especially in the field of

labour market economics, has shown the importance of accounting for scarring effects

when explaining inherently dynamic processes (Arulampalam, Booth, and Taylor, 2000;

Stewart, 2007; Biewen, 2009). The effect of a past value influencing by itself the future

values of the same process is known as genuine state dependence.

In this chapter, I aim to measure, for the first time, the degree of genuine state depen-

dence in self-assessed health status in Spain, that is, how much current health is explained

by past health experiences while controlling for observed and unobserved characteristics.2

At the measurement level, accounting for state dependence will correct the possible overes-

timation of the socioeconomic factors — such as income or education. As for policy design,

if the results show that the degree of state dependence is positive and significant, this will

imply that policy interventions that improve health will have long-lasting consequences

over time. As a result, health policies should give special emphasis to prevention.

As a matter of fact, one of the objectives of the Spanish public health agenda is to reduce

health inequalities by working on the social determinants of health, as was proposed and

1This chapter is joined work with Sara Ayllón and it is published in Hacienda Pública (2012).
2For the remainder of the paper, I refer to genuine state dependence when describing state dependence.
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approved during the Spanish Presidency of the European Union in 2010.3 For this reason,

Spain established a Health Commission as early as 2008 to study and monitor health deter-

minants. Despite the preliminary results obtained, it has been suggested that more empirical

evidence is required to understand the mechanisms through which social determinants af-

fect health.4 This paper is in line with this objective as it studies the importance of state

dependence on health and its relationship with other health determinants.

Few existing studies have taken into account the importance of state dependence and

unobserved heterogeneity when explaining health outcomes. Contoyannis, Jones, and Rice

(2004a) and (2004b), my main reference for this study, support the existence of a certain

degree of self-assessed health state dependence in the United Kingdom. They show that

the impact of individual heterogeneity on their model decreases when controlling for state

dependence and that unobserved heterogeneity accounts for 30% of the unexplained vari-

ation in health. Halliday (2008) finds that the degree of health state dependence in the

United States is modest for half of the population while very high for those suffering bad

health. He concludes that many health problems should be traced back to early adulthood or

childhood. Concerning more objective health measures, Karlsson, Mayhew, and Rickayzen

(2009) analyse the interdependences of survival probabilities, cohabitation and employ-

ment over time, concluding that health status has a strong impact on subsequent survival

probabilities.

3See Council conclusions on Equity and Health in All Policies: Solidarity in health, Council of the Euro-
pean Union, Brussels, 2010: "http://www.consilium.europa.eu/uedocs/cms_data/docs/
pressdata/en/lsa/114994.pdf".

4Análisis de situación para la elaboración de una propuesta de polı́ticas e intervenciones
para reducir las desigualdades sociales en salud en España, Comisión para Reducir las De-
sigualdades Sociales en Salud en España, Ministerio de Sanidad y Polı́tica Social, Madrid, 2010:
"http://www.mspsi.gob.es/profesionales/saludPublica/prevPromocion/
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5.1. Introduction

Moreover, Hernández-Quevedo, Jones, and Rice (2008) compare state dependence and

unobserved heterogeneity for binary measures of health limitations for a selection of Eu-

ropean countries, including Spain. They show that people hampered by any physical or

mental problem suffer from a major degree of state dependence. However, a comparative

perspective leads them to conclude that a lower degree of state dependence is associated

with a greater importance of unobserved heterogeneity — as found in Spain.

To the best of my knowledge, no other evidence based on the Spanish case exists in

the literature. That is, the main contribution of this paper is to measure state dependence

for self-assessed health (SAH) in Spain. I seek to disentangle the causes of the persistence

of health outcomes by focusing on its three main sources: socioeconomic heterogeneity,

state dependence and unobserved heterogeneity. With this objective in mind, I base my

results on a series of econometric strategies that take these sources into account and also

control for the initial conditions problem and a possible correlation between random effects

and time-varying explanatory variables. In addition to previous models already used in the

literature, a new feature of my analysis is the inclusion of a new econometric strategy based

on a Heckman model with an initial conditions equation run as an ordinal probit. Hence, all

models follow an ordinal approach to therefore maximise the use of information available

in the data set.

The main results indicate that state dependence and unobserved heterogeneity are the

most important explanatory factors for a given health status. As a matter of fact, most of the

explanatory power of the observed variables vanishes when introducing individual-specific

effects and lags of the dependent variable. However, while the direction of my results is

clear in the sense that past health status determines by itself future levels of health, its

degree of influence diminishes as the structure of the model error terms is improved.

79



5. State dependence in Self-assessed Health in Spain

The structure of the paper is as follows. Section 5.2 describes the data set and the final

sample used in my analysis. In section 5.3, I focus on health dynamics in Spain and on the

descriptive of SAH persistence. Section 5.4 presents the econometric techniques used in

the empirical analysis and outlines the estimation procedures, while Section 5.5 shows the

main results. Finally, Section 5.6 provides some concluding remarks.

5.2 Data set, sample and definitions

The data set is the Spanish component of the European Community Household Panel

(ECHP) which is a harmonised cross-national longitudinal survey collected across all mem-

bers of the former European Union-15 between 1994 and 2001 — except for Austria and

Finland who joined the project in 1995 and 1996, respectively.5

The greatest advantage of the ECHP is that an standardised questionnaire is answered

each year by a representative sample of individuals and households which allows longitudi-

nal analysis. Moreover, it collects information related to income, education, employment,

health, household composition, housing, social relations and individual satisfaction. On the

negative side, only the population living in private households is represented in the ECHP,

so this study does not cover individuals living in community housing (old people’s homes,

hospitals, etc.).

My working sample is composed of the adult population with individuals older than 18

being allowed to enter the panel at any time. After excluding missing values due to attrition

and item non-response, I am left with a working sample of 14,657 individuals and 78,156

individual-wave observations in my final regressions.

5I am aware that eight waves introduce some limitations to my analysis as it is not a long period of time
for the study of health. However, for Spain, there is no other longitudinal data set available that would contain
all the variables needed.
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As in previous chapters, individual health is measured by a self-assessed health indicator

which reflects individual perception of health in different dimensions: physical, psycholog-

ical and socioeconomic. SAH is taken from the individual answer to the question: “How is

your health in general?”. Individuals can report five different answers ordered from ’very

poor’ (value 1) to ’very good’ health (value 5).6

As for the main covariates used in the analysis, and following Contoyannis, Jones,

and Rice (2004a) I include age as a fourth-order polynomial, marital status, educational

qualifications, being an immigrant, deflated equivalent household income, household de-

mographic composition and labour market status.7 Note that household income has been

equivalised using the modified OECD equivalent scale, deflated to 2000 prices and trans-

formed to logarithms to allow concavity between health and income.8 Table C.1 in the

Appendix contains labels, definitions and descriptives of all variables.

6This subjective health measure has been found to be a good predictor of morbidity and mortality (Idler
and Benyamini, 1997; Deaton, 2003) therefore, it is commonly used in the analysis of health. Literature
has shown that self-assessed measures might suffer from a reporting heterogeneity bias — also called “state
dependent reporting bias” or “scale of reference bias”. Some population groups may systematically rate their
health status differently to another due to cultural or socioeconomic differences. Therefore, this phenomenon
of differential reporting also exists within countries when samples are stratified by education, age, gender or
income (Ziebarth, 2010; Bago d’Uva, O’Donnel, and van Doorslaer, 2008; and Etilé and Milcent, 2006). In
order to correct the reporting heterogeneity bias vignettes or other objective health measures might be used to
mirror SAH. Unfortunately, the ECHP does not contain vignettes and it is difficult to find an objective health
measure which might help us to correct the reporting bias.

7Note I cannot control for certain characteristics such as body mass index (BMI) or behaviour (e.g. smok-
ing) even though it is known that being a non-smoker and having a lower BMI are both health enhancing.
However, these variables are not available for the whole time span of my study, 1994-2001.

8Income is collected retrospectively in the ECHP. So, for instance, interviews that took place during the
first wave of the panel in 1994 asked about the income obtained in 1993. I am aware of this time bias in
relation to the remaining variables but I preferred to be able to model health dynamics with the eight waves
available in the panel. Furthermore, by accepting the time bias in the household income variable I do not need
to deal with the number of missing values that arise when one of the household members attrit or does not
inform about his/her income.
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5.3 Self-assessed Health in Spain: a description

In this section, I analyse SAH evolution in Spain for the aforementioned sample. First, I

look at those descriptives that may show some evidence of health persistence. And, sec-

ond, I focus my attention on the relationship between health and the set of socioeconomic

variables that are used in my model to control for observed heterogeneity.

As shown in Figure 5.1, on average, around 11.88% of the adult population report a

poor or a very poor health in Spain during the analysed period. Nearly half of the sam-

ple reports that they are in good health and around 17.42% say that they enjoy very good

health. Moreover, the mean SAH in Spain has undergone a slight increase with 85.32% of

individuals reporting a healthy status (fair, good or very good) in 1994 while 90.07% did so

in 2001.9

Additionally, Table 5.1 shows self-assessed health transitions between t− 1 and t high-

lighting a certain degree of persistence in health outcomes as shown by the values in its

diagonal. For example, 44.67% of individuals with poor health at t − 1 reported the same

outcome in the next wave, being around 63.87% in the case of good health. At the same

time, transitions between extreme outcomes are rare: individuals tend to remain close to

their initial state throughout the whole period. This suggests that health is affected by a

certain degree of state dependence with a higher probability of having poor health if a poor

health status has been reported in the previous year.

Next, I turn my attention to the relationship between SAH and certain socioeconomic

characteristics: education, labour market activity and income.10 The first graph in Figure

9Despite the use of weights, these results may be partly explained by the fact that individuals with the
poorest health tend to be more likely to leave the panel because of their difficulties with answering the ques-
tionnaire or death.

10See Cantarero and Pascual (2005), Pascual and Cantarero (2007) or Hildebrand and Van Kerm (2009) for
detailed analyses of the socioeconomic determinants of self-assessed health in Spain using the same data set.
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5.3. Self-assessed Health in Spain: a description

Figure 5.1: Percentage of individuals per self-assessed health category by year in Spain,
1994-2001
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5.2 displays the relationship between the maximum level of education and self-assessed

health. Clearly, there is a gradient between education and health, meaning that individuals

with a higher level of education report higher health outcomes. Education might facilitate

access to health enhancing goods or to better information which has a positive impact on

health.

Similarly, labour market status has been considered a determinant of health. In Figure

5.2, I observe that employed individuals present higher rates of good or very good health

status. This observation has been traditionally supported by the idea that labour generates

83



5. State dependence in Self-assessed Health in Spain

Table 5.1: Self-assessed health transitions between t − 1 and t in Spain, 1994-2001 (per-
centages)

SAH at t
Very Poor Poor Fair Good Very Good Total

SAH
at
t− 1

Very Poor 23.36 48.15 20.95 6.10 1.45* 100.00
Poor 8.69 44.67 34.21 10.60 1.83 100.00
Fair 1.97 14.75 44.59 33.82 4.87 100.00
Good 0.21 2.35 15.00 63.87 18.57 100.00
Very Good 0.11* 0.72 6.77 55.01 37.39 100.00
Total 1.81 9.62 21.86 49.64 17.07 100.00

Note: Weighted results. *less than 50 observations in the cell.

positive psychological effects — for instance, through self-esteem — which might favour

better health. In addition, being part of the workforce might allow individuals to enjoy better

economic conditions (Gravelle and Sutton, 2009). Therefore, I expect a positive effect of

being employed on health.

The last graph in Figure 5.2 describes the percentage of individuals reporting a given

health outcome by household equivalent income quartile. Individuals with poor or very

poor health are mainly placed in the first income quartile while those in better health con-

ditions have higher incomes. Overall, data descriptives indicate a certain gradient between

socioeconomic variables and health — its degree of importance is assessed in the following

sections.

5.4 Models and estimation methods

In this section, the different econometric strategies are presented. I build my models step-

by-step, from the simplest possible to more complex structures. First, I introduce a pooled

ordered probit (Model 1) and a dynamic pooled ordered probit (Model 2), followed by a
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5.4. Models and estimation methods

Figure 5.2: Self-assessed health by level of education, labour market status and household
equivalent income quartile in Spain, 1994-2001
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random-effects ordered probit which adopts Wooldridge’s solution in the treatment of initial

conditions and unobserved heterogeneity (Model 3) (see below). In order to control for a

possible correlation between the random effects and the time-variant explanatory variables,

Model 4 adds to Model 3, the average of all these variables (see Mundlak, 1978). Finally,

Model 5 follows Heckman’s solution in the treatment of initial conditions.

5.4.1 Static and dynamic pooled ordered probit

In the first place, and as a baseline against which to compare the results, I estimate a pooled

ordered probit (Model 1) and a dynamic pooled ordered probit (Model 2). Formally, the
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dynamic specification can be written as follows,

h∗it = β′Xit + γ′hit−1 + vit (5.1)

where i = 1, 2, ..., N refers to adult individuals and t = 1, ...T are the number of peri-

ods under study. Xit are the observed explanatory variables; hit−1 is an indicator of the

individual health status in the previous wave and γ is the state dependence parameter to be

estimated. vit is the serially independent error term assumed to follow a standard normal

distribution with zero mean and unit variance.

Furthermore, the latent outcome, h∗it, is not observed, although, I do know of an in-

dicator of the category in which the latent variable falls, hit. As similarly expressed in

Contoyannis, Jones, and Rice (2004a):

hit = j if µj−1 < h∗it ≤ µj+1, j = 1, ...,m (5.2)

where µ0 = −∞, µj ≤ µj+1, µm = ∞.11 In my case, self-assessed health status has five

categories (j), as explained in the descriptive section of this paper.

While, neither the static nor the dynamic strategy take into account unobserved hetero-

geneity or the initial conditions problem, it has been shown that the Maximum Likelihood

estimator for β is consistent whether the error structure is correctly specified or not (see

Contoyannis, Jones, and Rice, 2004a; Biewen, 2009).

5.4.2 A dynamic random-effects model: Wooldridge’s solution

In order to take into account unobserved heterogeneity, I next propose the estimation of

a dynamic random-effects ordered probit model following Wooldridge in the treatment of

11As explained by Contoyannis, Jones, and Rice (2004a), it would be impossible to separately identify an
intercept (β0) and the cut points (µ) thus, note that all models have adopted the normalisation β0 = 0.
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initial conditions (Model 3). That is, I define the equation to have the following structure:

h∗it = β′Xit + γ′hit−1 + ci + uit (5.3)

where ci is the individual-specific effect and uit the idiosyncratic error term assumed to

follow a standard normal distribution with zero mean and unit variance and to be serially

independent. As a result, the probability of observing a particular category of self-assessed

health for an individual i in a period t is given by:

Pitj = P (hit = j) = Φ(µj − β′Xit − γ′hit−1 − ci)−

−Φ(µj−1 − β′Xit − γ′hit−1 − ci) (5.4)

where Φ(·) is the standard normal distribution function.

As shown in the literature (see, for instance, Biewen, 2009; Weber, 2002), it is important

to take into account unobserved heterogeneity because ignoring it does overestimate the

degree of state dependence. On the other hand, the presence of the individual-specific

effects results in an initial conditions (IC) problem which arises because the start of the

observation window may not be the same as the start of the outcome experience. Therefore,

it is reasonable to believe that initial conditions are correlated with the individual specific

effect (ci). Ignoring the IC problem yields inconsistent estimates.12 13

Following Wooldridge (2005) in the treatment of initial conditions, I find the density

12See Hsiao (1986), Wooldridge (2005) and Chay and Hyslop (2000) for a review of the different strategies
that have dealt with the initial conditions problem.

13Carro and Traferri (2011) avoid the IC problem by assessing the degree of state dependence in SAH for
the British case with a dynamic fixed-effects ordered probit with one fixed-effect in the linear index equation
(that is meant to account, for example, for genetic traits) and another one in the cut points which enables the
control for unobserved heterogeneity and reporting behaviour.
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of the dependent variables from t = 2, ..., T conditional on the initial conditions and the

explanatory variables — instead of finding the density for the whole period t = 1, 2, ..., T

given the explanatory variables. This implies the need to specify the density of the unob-

served specific effects conditional on the dependent variables at t = 1.

Finally, while following the same structure as Model 3, in Model 4 I assume a certain

correlation between Xit and ci and therefore time-averages of all time-varying explana-

tory variables are included in the specification, Xi (see Stewart, 2007; Chamberlain, 1984;

Alessie, Hochguertel, and Van Soest, 2004 or Mundlak, 1978).14

Thus, ci can be specified as follows:

ci = α + δhi1 + η′Xi + κi (5.5)

by which, unobserved heterogeneity is estimated conditional to the initial conditions and the

average of the time-varying explanatory variables. In order to get consistent estimates, κi

is integrated out using Gauss-Hermite quadrature with 12 points while assuming it follows

a normal distribution with zero mean and σ2
κi

variance. Estimates of the model parameters

are obtained by Conditional Maximum Likelihood (CML).

5.4.3 A dynamic random-effects model: Heckman’s solution

An alternative to Wooldridge’s treatment of initial conditions is the one proposed by Heck-

man (1981). According to the author, the initial conditions problem can be dealt with by

specifying a linearised approximation to the reduced form equation for the initial value of

14In my analysis, it includes the fourth age polynomials, marital status, household size, number of children,
number of adults, labour market status and income.
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the latent variable which is jointly estimated with the main equation (Model 5). That is,

h∗it = β′Xit + γ′hit−1 + ci + uit (5.6)

is estimated together with,

h∗i1 = Π′Zi1 + ai (5.7)

for i = 1, ..., N and t = 2, ..., T and where Zi1 is a vector of explanatory variables including

Xi1 — those of the main equation. It is important to note that, in my case, the equation

for the initial conditions is estimated by means of an ordered probit.15 That is, the latent

outcome, h∗i1, is not observed but I do know of an indicator of the category in which the

latent variable falls, hi1. So,

hi1 = j if µj−1 < h∗i1 ≤ µj+1, j = 1, ...,m (5.8)

where µ0 = −∞, µj ≤ µj+1, µm =∞.

Furthermore, ai is assumed to be correlated with ci — otherwise, I would need to accept

that individual health status in the first period is unrelated with the individual specific effect

ci which is unrealistic in the given context. However, ai is uncorrelated with uit for t ≥ 2.

Finally, ai can be written as follows:

ai = θci + ui1 (5.9)

where (θ > 0) and ci and ui1 are independent of each other. And, the initial conditions

equation is specified as:

h∗i1 = Π′Zi1 + θci + ui1 (5.10)

15I am not aware of a similar application in the literature of a Heckman model with an initial conditions
equation run as an ordered probit.
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The integral is approximated numerically by Gauss-Hermite quadrature with 12 inte-

gration points.16

5.5 Empirical results

In this section, I present my empirical findings by comparing first the results of the different

model specifications and choosing the model with the best fit. I also explicitly describe

observed heterogeneity and present Average Partial Effects (APE) which show, in absolute

terms, the impact of a change in an explanatory variable on the likelihood of a very good

health status.17 For example,

ÂPE(P (hit = 5) = [1− Φ(µ̂4 − β̂′Xit − γ̂′hit−1 · 1− ci)]−

−[1− Φ(µ̂4 − β̂′Xit − γ̂′hit−1 · 0− ci)] (5.11)

where all the parameters estimated have been multiplied by (1 + σ̂κi
2)−1/2.18

5.5.1 Model specification and state dependence

Let’s first turn my attention to the results for state dependence. As shown in Table 5.2, all

the coefficients that account for the lagged value of SAH in Spain are clearly significant

at 1%.19 That is, health shocks are not immediately adjusted and current health clearly

depends on past health experiences, as shown in Models 2 to 5. However, Model 4 not only

controls for unobserved heterogeneity and initial conditions but also allows for a correlation
16I verified that the results were very similar when using a smaller or greater number of integration points.
17Note that I have only computed APE for underlying coefficients that are statistically significant at least at

95% confidence level.
18Multiplying by this constant does make the results comparable with other econometric strategies such as

pooled probit (see Arulampalam, 1999).
19All model parameters and standard errors can be found in Table C.2 of the Appendix.
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between the time-varying covariates and the random effect, which is the specification where

state dependence proves to be less important.
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5.5. Empirical results

Furthermore, the results clearly show the need to control for unobserved heterogeneity

when analysing self-assessed health. Note how in models 3 to 5, the standard deviation of

the random effect is significant at 1%, ranging from 0.56 in the case of Model 3 to 0.70 in

Model 5. This means that between 24% and 32% of the variance is due to the panel-level

variance component.

The coefficients associated with the initial conditions are significant at 1% indicating

the need to control for self-assessed health at the beginning of the observation window.

Moreover, note how in the Heckman specification, the load factor theta is clearly positive

which rejects the hypothesis of exogenous initial conditions.

Following Hernández-Quevedo, Jones, and Rice (2008), I assess the statistical fit of the

different models using Akaike and Bayesian Information Criteria (AIC and BIC, respec-

tively) for model selection. Formally,

AIC = −2lnL+ 2q (5.12)

BIC = −2lnL+ (lnM)q (5.13)

where q represents the number of parameters in each specification and M the number of

individual-wave observations. In order to compare Models 4 and 5, I have combined the

Wooldridge estimator based on t ≥ 2 with a simple probit model for t = 1 (see Stewart,

2007).

As Table 5.3 shows, Model 4 is the specification with the best fit as it reports the lowest

AIC and BIC values indicating that self-assessed health needs to be studied by controlling

for state dependence, unobserved heterogeneity and initial conditions while allowing for

a correlation between time-varying explanatory variables and random effects. Wooldridge
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and Heckman’s solutions yield similar results but the former performs slightly better.20

Table 5.3: AIC and BIC for the different model specifications

Model 1 Model 2 Model 3 Model 4 Model 5
AIC 177086.5 157200.3 158772.5 154671.8 -
BIC 177364.4 157552.5 159096.8 155172.2 -
AIC - - - 189641.3 190159.9
BIC - - - 190377.5 190854.8

Note:
Model 1: Ordered probit
Model 2: Dynamic ordered probit
Model 3: Random effects dynamic ordered probit
Model 4: Random effects dynamic ordered probit with time-varying variables mean
Model 5: Dynamic ordered Heckman probit with time-varying variables mean

Therefore, and following the specification of Model 4, APE indicate that the probability

of enjoying very good health reduces by 9.3% when reporting a very poor health status in

the previous year, 8.2% if suffering poor health and 4.6% if health was fair. In turn, the

chances of a very good health status increase by 1.3% for those adults that declared that

they were in very good health in the previous wave. Results are clear as for the direction of

the state dependence impact, but the size of the effects is limited.

5.5.2 Observed heterogeneity

In this section, I focus on the results concerning the set of covariates that were included in

the five models to control for observed heterogeneity. As shown in Table C.2, nearly all

covariates are significant at 99% confidence level in my base model, Model 1, and have the

expected sign. Thus, as is traditionally indicated in the literature, highly educated young

men that are married, have children and receive higher income would be more likely to

20Additionally, the solution proposed by Wooldridge can be more easily estimated using standard software
(e.g. Stata) while the Heckman model requires the use of aML, a multi-level multi-process programme.
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report a better health status. Only two variables, unemployment status and household size,

are not precisely estimated in this first specification. However, when adding a control for

past health status, thus moving from Model 1 to 2, some of the variables lose explanatory

power and others are no longer statistically significant.

More importantly, when controlling for state dependence and unobserved heterogene-

ity and correcting for the initial conditions problem (Models 3 to 5), the significance of

most of the observed explanatory variables vanishes. These results suggest that the effect

of observed heterogeneity on self-assessed health is generally overestimated given that it

captures the impact that should be attributed to previous health status or other variables not

present in the most commonly used data sets. My findings contrast to the widespread belief

that current income and other socioeconomic variables are the major determinants of health

status (Wilkinson, 2000; Van Ourti, Van Doorslaer, and Koolman, 2009).21

In particular, regarding the estimation of my preferred model (Model 4), I observe that

only gender, education and being inactive or unemployed are statistically significant. At

the same time, education has the largest effect on health with respect to the gender and

employment status of the individual. In this case, having a university degree increases

the chances of reporting very good health by 6.0% as opposed to individuals that never

completed primary education. Women are less likely to report a very good health status

yet the APE of the underlying coefficient is only -0.5%. Unemployment exerts a positive

effect on health (of about 0,8%), a result that contrasts with the idea that unemployment

generates negative psychological effects that reduce the level of health (Wilkinson, 1996).

However, other authors suggest that being unemployed for a short period of time gives the

opportunity to enjoy free time and therefore a better quality of life (Knabe, Rätzel, Schöb,

21Note that I have not taken into account the inverse relationship between income and health in my analysis.
I leave for a future study the analysis of the feedback effects of past income on current health and reversely.
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and Weimann, 2010). Finally, note that due to the inclusion of the time-average variables

in Model 4, some of the current values are not precisely estimated while the means are.

For example, the logarithm for household equivalent income is not statistically significant

although its average value is at 1%. In this case, the fact that the time-average variable

is significant suggests that a proxy for permanent income is more relevant for individual

health than current income — even after controlling for state dependence. I observe the

same effect in the case of the age variables indicating that belonging to a certain age group

is more relevant than current age.

5.6 Concluding Remarks

This paper studies, for the first time, the importance of state dependence, socioeconomic

heterogeneity and unobserved heterogeneity when explaining self-assessed health in Spain.

With this objective in mind, I propose different econometric solutions in order to compare

and assess the influence of each source when studying health dynamics.

Using the Spanish component of the ECHP for 1994-2001, I find evidence of state de-

pendence considering a five category SAH measure, namely, past health status influences

by itself the probability of current health. That is, individuals who enter in a spiral of bad

health have greater difficulties to leave it behind (or recover from health shocks). In this

sense, improving my knowledge on the persistence of self-assessed health (as measured by

state dependence) can be used for a better understanding of mortality and medical care use

(see, for example, Van Doorslaer and Gerdtham, 2003 and Erdogan-Ciftci, Van Doorslaer,

Bago d’Uva, and Van Lenthe, 2010). For instance, given socioeconomic inequalities in sur-

vival risk, state dependence in SAH will predict inequalities to persist. This is an argument

in favour of short-run policy interventions to improve health which will have longer term
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implications. Nevertheless, my results suggest that the impact of state dependence on health

is relatively small as I improve the structure of the models’ error terms.22

In the analysis of health, observed heterogeneity measured by socioeconomic variables

has so far played an important role in explaining individual health status and its dynamics.

However, this paper suggests that state dependence and unobserved heterogeneity account

for much of the probability of reporting a specific health status. As similarly found by Con-

toyannis, Jones, and Rice (2004a) and (2004b), most of the explanatory power of observed

heterogeneity vanishes when correcting for state dependence and unobserved heterogene-

ity, and only gender, education and labour status seem to be relevant in explaining health

status. Alternatively, the main determinants of health might be captured by unobserved

heterogeneity which in my preferred model accounts for 24% of the panel-level variance.

My results for state dependence have also been shown to be robust with the new econo-

metric strategy that I have proposed in this paper based on a Heckman model with an ini-

tial conditions equation run as an ordered probit. Nevertheless, I recommend the use of

Wooldridge’s solution for this type of analysis given that is slightly more efficient and, at

the same time, is more user-friendly in terms of standard software programming and re-

quires less computation time.

Given my results, I propose that future research should focus on new variables that are

not generally taken into account in the analysis of health dynamics, such as individual child-

hood characteristics or childhood environment as health determinants which may account

for part of the unobserved heterogeneity.23 Finally, despite the fact that the effect of socioe-

22Hernández-Quevedo, Jones, and Rice (2008) find also a small impact of state dependence in health limi-
tations for Spain.

23See Ahlburg (1998) for a discussion on self-assessed health being partly explained by genetics. Case,
Fertig, and Paxson (2005) and Case, Lubotsky, and Paxson (2002) show how childhood health and socioeco-
nomic circumstances have lasting effects on adult health, employment and socioeconomic status — especially
as the individual ages. See also Trannoy, Tubeuf, Jusot, and Devaux (2010) for an analysis of the influence of
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conomic variables on health almost vanishes when accounting for state dependence and

unobserved heterogeneity, these results might be contrasted with an analysis of the effect

of past socioeconomic characteristics, given that only current socioeconomic values have

been included in my models. For example, present income is not significant in my best

fit model but past income or even permanent income might be relevant for health. These

results are important in order to design health enhancing policies by improving those so-

cioeconomic factors that truly determine health — as intended by the Spanish public health

agenda.

parents’longevity and occupation on the health status of descendants in adulthood.
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The aim of this thesis is to contribute to the literature on the socioeconomic determinants

of health by answering some unsolved questions in previous studies, and focusing mainly

on the controversial relationship between health and income distribution.

Chapter 2 summarizes previous evidence regarding this association. Chapter 3 and

Chapter 4 examine two of the main hypotheses linking health and income disparities. On

the one hand, chapter 3 explores for the first time the effect of income polarisation on health

showing that polarisation is relevant for health. On the other hand, chapter 4 reviews the as-

sociation between relative income and health by proposing a new methodological approach

to capture the complexity of the effect of income comparisons on health. Finally, Chapter

5 contributes to health modeling by focusing on the degree of genuine state dependence in

self-assessed health status, when studying the socioeconomic determinants of health.

As it has been highlighted in chapter 2 the underlying mechanisms connecting health

with income and income distribution have been tested in the literature by means of the

Absolute Income Hypothesis, the Income Inequality Hypothesis and the Relative Income

Hypothesis. Previous empirical evidence is ambiguous regarding the validity of these hy-

potheses. However, the main results of this thesis explain some of these disparities in

previous results.

Chapter 3 shows that polarisation might be a better proxy than income inequality for

some of the pathways linking income disparities and health. Income polarisation increases

social tension and conflict, which in turn may create psychosocial stress and reduce the

provision of certain public goods, both of which affect health. Polarisation measured by

means of the Zhang and Kanbur’s index presents a negative effect on self-assessed health,

even after controlling for income inequality and relative income.

Moreover, the negative effect of polarisation is robust to using an alternative index of
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inequality to measure the Zhang and Kanbur’s polarisation index, and to the inclusion of

(subjective) poverty.

Thus, all these findings suggest that income polarisation should be taken into account

when explaining the effects of income on health, and not only income inequality.

Finally, the results challenge what has been traditionally assumed in the literature re-

garding the definition of reference groups. In the case of self-assessed health in Spain the

relevant comparison group to measure polarisation may be individuals with similar charac-

teristics. Nevertheless, as it has been shown in chapter 4, more research needs to be done

to understand which is the relevant comparison group, because they might differ between

countries and between population groups. The importance of determining the reference

group in the analysis of socioeconomic determinants of health should motivate socioeco-

nomic datasets designers to include relevant questions to help researchers to overcome this

limitation in our studies.

Chapter 4 aims at explaining results’ disparities of previous empirical evidence regard-

ing the Relative Income Hypothesis. The main results point out that the traditional relative

income measures fail to capture the complexity of the effect of income comparisons on

health. In this case, I use a relative deprivation and relative satisfaction index to measure

upward and downward income comparisons, showing that both are relevant to explain self-

assessed health, at least for the total and the male samples. My findings suggest that females

might not only report worst self-assessed health than males, but also they might differ in

the way they compare to others.

Interestingly, in Germany being deprived might not generate psychosocial stress as the

relative income hypothesis states. Alternatively, relative satisfaction presents a negative im-

pact on health, but the effect of relative deprivation is much stronger, as Fehr and Schmidt
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(1999) propose for utility. Thus, depending on which of the two dimensions of relative

income dominates, average income might take a positive or a negative sign. These findings

might be an explanation for the results’ disparities found in the literature when relative in-

come is measured by the average income of the reference group. Moreover, these results

may come as a surprise for scholars who consider redistribution as a health enhancing pol-

icy. Although I do not dare to recommend the opposite, I believe that this is a warning that

more research is needed to disentangle how relative concerns might affect health (and also

well-being). The effect of income comparisons on health might be sensitive to the coun-

try used for the analysis and to the reference group used to establish income comparisons.

Occupation has been found to be relevant for income comparisons in Germany.

These results are robust to the introduction of unobserved heterogeneity in the model.

However, the size of the coefficients relative income indexes is smaller, especially for the

estimations with FE, but they are still significant. This would suggest that relative income

indexes are correlated with omitted variables, as it is shown by the significance of the panel

level means estimations in the Mundalk’s approach. Thus, relative income might have a

direct and an indirect effect on health. Moreover, the remaining unexplained variability is

almost 50%. Therefore, future research might focus on finding whether other socioeco-

nomic factors might explain it.

Finally, the use of SOEP allows to test the robustness of the previous findings focus-

ing on more objective health measures. Estimations based on the physical dimension of

the SF12 index, support the results obtained with SAH. Nevertheless, the relative income

indexes are not precisely estimated when health is measured by means of the mental dimen-

sion of the SF12 index and the bmi. Although self-assessed health has been proved to be

a valid indicator of health status, my results points out the necessity of considering objec-
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tive health indicators to understand the links between health status and income and income

distribution.

The main objective of Chapter 5 is to assess the effect of state dependence, when

studying socioeconomic determinants of self-assessed health in Spain. The results show

that most of the explanatory power of observed heterogeneity, which are mainly socioeco-

nomic factors, vanish after correcting for state dependence and unobserved heterogeneity,

and only gender, education and labour status seem to be relevant in explaining health sta-

tus. On the contrary, income is not significant after taking into account state dependence

and unobserved heterogeneity. Although the findings of this study seem to contradict the

Absolute Income Hypothesis —and the results regarding this hypothesis in chapter 3 and 4,

another interpretation might be that “current” income is not relevant for health, but “past”

income or even “permanent” income are. Therefore prevention and improving socioeco-

nomic conditions in early life might be a “current” health enhancing policy.

Moreover, some general conclusions can be drawn from this thesis. First, that the effect

of socioeconomic determinants on health might be different between countries. It has been

shown that there are discrepancies not only in the effect of income comparisons on health,

but also in other socioeconomic factors such as unemployment. Chapters 3 and 5 show how

the effect of unemployment on SAH is positive in Spain but negative in Germany (chapter

4). More research is needed to understand why there are such differences, but in any case

policy makers should take them into account when designing health enhancing policies.

Second, although most of the literature focused on the current effect of socioeconomic

determinants of health, results suggest that past states might have an effect on current

health. Future research might focus on individuals’ history to understand how past so-

cioeconomic status affect current health.
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Finally, there are still some limitations in this analysis. As it has been pointed out in

chapter 2, one of the pathways linking psychosocial stress and health is health compromis-

ing behaviour. In order not to overestimate the effect of income variables I should control

for health related behaviour such as whether individuals smoke, practice exercise or have

an unhealthy diet. However, none of the two datasets used in this thesis have this kind of

information.

Furthermore, it would be interesting to disentangle which of the four hypothesis: the

Absolute Income Hypothesis, the Income Inequality Hypothesis, the Relative Income Hy-

pothesis or the one proposed in this thesis, the Polarisation Hypothesis, is more relevant for

health. Nevertheless, since income inequality, relative income and income polarisation are

based on the same income variable, it is difficult to test all this hypothesis together due to

possible collinearity problems.

Finally, the reverse causality between income and health has not been considered in this

thesis. I focus on the effect of income on health, but health might also affect income. If it

is the case, the effect of the income variables might be overestimated.

Therefore, in my future research I would like to focus on some of the questions that

arise from previous chapters. First, I would like to conduct a cross-country analysis to test

the sensitivity of my results, especially the effects of income comparisons and the relevant

reference group. SOEP allows me to do that because it is one of the dataset included in

the Cross-National Equivalent File (CNEF), which contains equivalently defined socioe-

conomic variables and health indicators for the British Household Panel Study (BHPS),

the Household Income and Labour Dynamics in Australia (HILDA), the Korea Labor and

Income Panel Study (KLIPS), the Panel Study of Income Dynamics (PSID), the Russia

Longitudinal Monitoring Survey (RLMS-HSE), the Swiss Household Panel (SHP), and the
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Canadian Survey of Labour and Income Dynamics (SLID).

Second, I want to study the effect of “past” income and also “past” income disparities

on health. At the same time, panel data might be suitable to consider the effect of “past

states” duration on health. If individual’s history is important to determine current health

status, variables affecting this “history” such as social and income mobility might also be

relevant for health.

Third, in the models studied in this thesis unexplained heterogeneity of self-assessed

health is really high both in Germany and in Spain. Moreover, in chapter 4 I have shown

that income and relative income are correlated with unobserved heterogeneity. Therefore,

it is important to find out which are the omitted variables in this analysis. One possible

candidate might be personality traits. This variable might be related with both, health and

income. More and more socioeconomic datasets include questions to assess the personality

traits of individuals which might make possible to study this relationship.

Finally, as it has been mentioned before I have not considered in this thesis the reverse

causality between income and health. There have been few attempts in the literature to

overcome this limitation, principally because it is difficult to find good instruments or natu-

ral experiments to control for this reverse relationship. Recent econometric advances might

facilitate to control at least for “feedback” effects between both, considering the dynamic

dimension of the two variables.

I hope to be able to take up some of these extensions in the near future.
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A. Appendix: Polarisation and Health

A Appendix: Polarisation and Health

Table A.1: Summary Statistics

Covariates Mean St. Dev. Min. Max.
Self-assessed health 0.46 0.5 0 1
Difficulties to make ends meet 0.63 0.48 0 1
Ln(family income) 8.9 0.57 6.55 10.32
Ln(average income reference group) 9.02 0.26 8.54 9.98
Age 46.32 19.38 16 92
Secondary education 0.17 0.38 0 1
Tertiary education 0.14 0.36 0 1
Unemployed 0.09 0.28 0 1
Inactive 0.52 0.5 0 1
Separated 0.01 0.12 0 1
Divorced 0.01 0.09 0 1
Widowed 0.09 0.29 0 1
Single 0.29 0.45 0 1
Do not talk often to neighbours 0.05 0.21 0 1
No crime problems in area 0.82 0.38 0 1
No pollution problems in area 0.87 0.34 0 1
Polarisation Theil (reference groups)1 0.2 0.05 0.1 0.43
Polarisation MLD (reference groups)1 0.17 0.05 0.09 0.37
Polarisation Theil (regions) 0.12 0.02 0.08 0.15
Polarisation MLD (regions) 0.11 0.02 0.08 0.13
Inequality Theil (reference groups)1 0.11 0.02 0.01 0.37
Inequality MLD (reference groups)1 0.12 0.03 0.01 0.47
Inequality Theil (regions) 0.14 0.02 0.1 0.19
Inequality MLD (regions) 0.14 0.02 0.11 0.18

Note: 1Reference groups defined over education and age for each region and year.
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B. Appendix: Relative Income and Health

Table B.1: Variable labels and descriptives for the TOTAL sample

Variables Definition Mean
Health measures
SAH Self-Assessed Health 3.587135
mcs Mental health 0.4992533
pcs Physical health 0.5238817
bmi Body mass index 0.7449622

age Age in years of the individual 41.05497
agesq Age squared 1814.168
sex 1 if male, 2 if female .4622456

(reference group of sex is male)
Civil status
married sep 1 if married but separated, 0 otherwise 0.0197489
single 1 if single, 0 otherwise 0.2625919
divorced 1 if divorced, 0 otherwise 0.0764466
widow 1 if widow, 0 otherwise 0.0137496

(reference group of civil status is married)
Labour status
part-time 1 if part-time employed, 0 otherwise 0.1703239
training 1 if vocational training, 0 otherwise 0.0417355
mg working 1 if marginal or irregular part-time, 0 otherwise 0.0547058
not working 1 if not employed, 0 otherwise 0.0037187
sheltered working 1 if sheltered workshop, 0 otherwise 0.0013476

(reference group of labour status is full-time employed)
unemployed 1 if unemployed, 0 otherwise .0104051

(reference group of unemployed is not unemployed)
Origin
European 1 if European, 0 otherwise 0.0531073
non-European 1 if Non-European 0 otherwise 0.0314888
state-less 1 if state-less, 0 otherwise 0.0000715

(reference group of origin is German)

hsize Number of members of the household 2.943862
educ Number of years of education 12.42869
income Log of equivalised total net household income 9.904644
mean income Log of average income of the reference group 9.973518
Rel.Deprivation Relative Deprivation .2051115
Rel.SatisfactionS Relative Satisfaction .2074072

Source: Own calculation on the SOEP, 1994-2010. Mean income, Rel.Deprivation and Rel.Satisfaction are referred
to Refoccup.
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B. Appendix: Relative Income and Health

Table B.3: POOLED OLS estimations of the covariates with occupation reference groups
using labour status defined by unemployed/not unemployed, 1994-2010

SAH TOTAL MALE FEMALE

age -0.0247*** -0.0303*** -0.0204***
(0.0028) (0.0022) (0.0042)

agesq 0.0001*** 0.0002*** 0.0001*
(0.0000) (0.0000) (0.0000)

female -0.0425***
(0.0055)

married 0.0378*** 0.0219 0.0505*
(0.0117) (0.0200) (0.0251)

single 0.0106 0.0103 0.0072
(0.0105) (0.0109) (0.0195)

divorced 0.0288*** 0.0251 0.0290*
(0.0069) (0.0149) (0.0146)

widow 0.0658** 0.0344 0.0691**
(0.0238) (0.0469) (0.0270)

euro 0.0547*** 0.0844*** 0.0213
(0.0136) (0.0196) (0.0173)

non-euro 0.0381** 0.0653*** 0.0070
(0.0170) (0.0150) (0.0239)

stateless 0.0431 0.1393*** -0.3400***
(0.0924) (0.0180) (0.0133)

unemployed -0.0841*** -0.0842*** -0.0853***
(0.0097) (0.0282) (0.0174)

hsize 0.0182*** 0.0125*** 0.0245***
(0.0019) (0.0022) (0.0036)

educ 0.0129*** 0.0138*** 0.0128***

Obs. 153,729 82,679 71,050
Note: year dummies are included in all the specifications. Significance: ***
99% confidence level, ** 95% and * 90%. Standard Errors in brackets.
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B. Appendix: Relative Income and Health

B.1 Appendix: POLS transformation validity

In order to test the robustness of the findings obtained in section 4.5 and the validity of

the POLS transformation for SAH, equation 4.7 is estimated considering the ordinal nature

of self-assessed health using an ordered probit model. Table B.7 of this appendix shows the

results for Table 4.3 now estimated using an ordered probit model.

In an ordered probit model the estimated coefficients cannot be directly interpreted, but

the sign is informative about whether the effect is positive or negative. In the case of the

ordered probit model, coefficients for absolute and relative income measures present the

same sign as the ones estimated by Pooled OLS.1

In this case the POLS and ordered probit (OP) estimations differ in a multiplication

factor of around 0.5 (β̂POLS/β̃OP = 0.5).

1Results are also similar when using reference groups defined by occupation and region, tables are avail-
able upon request.
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Table B.7: Ordered probit estimations using reference group defined by occupation, 1994-
2010

TOTAL MALE FEMALE
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

income 0.1786*** 0.3878*** 0.1510*** 0.3880*** 0.1866*** 0.3877***
(0.0165) (0.0659) (0.0215) (0.0601) (0.0230) (0.0808)

mean income 0.2382*** 0.2691*** 0.2234**
(0.0780) (0.0756) (0.0918)

Rel.Deprivation 0.4435*** 0.4427*** 0.5002***
(0.1387) (0.1364) (0.1662)

Rel.Satisfaction -0.0550 -0.1011** -0.0023
(0.0435) (0.0496) (0.0490)

cut1 0.6068 0.3945 0.2672 0.0138 0.9001 0.7762
(0.6419) (0.6247) (0.6372) (0.6172) (0.8348) (0.7923)

cut2 1.6249** 1.4126** 1.2654** 1.0119* 1.9407** 1.8169**
(0.6416) (0.6238) (0.6289) (0.6080) (0.8396) (0.7969)

cut3 2.7276*** 2.5153*** 2.3942*** 2.1406*** 3.0182*** 2.8945***
(0.6472) (0.6294) (0.6366) (0.6161) (0.8407) (0.7977)

cut4 4.2845*** 4.0720*** 3.9781*** 3.7244*** 4.5475*** 4.4239***
(0.6475) (0.6297) (0.6374) (0.6167) (0.8414) (0.7979)

Obs. 153,729 153,729 82,679 82,679 71,050 71,050
Note: Control variables and year dummies are included in all specifications Significance: *** 99% confidence level, ** 95% and * 90%.
Mean income, Rel.Deprivation and Rel.Satisfaction are refered to Refoccup.

Again, the sign and significance of income, Rel.Deprivation and Rel.Satisfaction

is the same to the results obtained with RE and Mundlak after the POLS transformation in

Table B.4 –see Table B.8.

These findings might support the use of POLS transformation for SAH.

134



B. Appendix: Relative Income and Health

Table B.8: Reoprobit estimations using reference group defined by occupation, 1994-2010

TOTAL MALE FEMALE
RE Mundlak RE Mundlak RE Mundlak

income 0.3990*** 0.1844*** 0.4681*** 0.2417*** 0.3376*** 0.1154*
(0.0352) (0.0403) (0.0465) (0.0540) (0.0545) (0.0672)

Rel.Deprivation 0.5047*** 0.2153*** 0.5690*** 0.2268** 0.4607*** 0.1745
(0.0698) (0.0786) (0.0918) (0.1043) (0.1080) (0.1295)

Rel.Satisfaction -0.0813*** -0.0736** -0.1465*** -0.1320*** -0.0090 -0.0038
(0.0268) (0.0300) (0.0358) (0.0406) (0.0408) (0.0465)

cut1 -0.6615* 0.4022 -0.4541 0.0403 -0.7198 1.2617
(0.3484) (0.5400) (0.4573) (0.7487) (0.5427) (0.9428)

cut2 0.7780** 1.8452*** 0.9755** 1.4751** 0.7300 2.7142***
(0.3483) (0.5400) (0.4572) (0.7486) (0.5426) (0.9428)

cut3 2.3618*** 3.4318*** 2.6150*** 3.1182*** 2.2576*** 4.2446***
(0.3484) (0.5401) (0.4572) (0.7487) (0.5426) (0.9429)

cut4 4.5746*** 5.6458*** 4.8766*** 5.3821*** 4.4182*** 6.4063***
(0.3484) (0.5402) (0.4574) (0.7489) (0.5427) (0.9430)

rho 0.5190 0.5145 0.5281 0.5242 0.5090 0.5041
Obs. 153,729 153,729 82,679 82,679 71,050 71,050

Note: Control variables and year dummies are included in all specifications. Significance: *** 99% confidence level, ** 95% and * 90%.
Rel.Deprivation and Rel.Satisfaction are refered to Refoccup.
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B.2 Appendix: Wald and Hausman Tests

This appendix summarizes the Wald and Hausman tests conducted to test whether un-

observed heterogeneity is correlated with the regressors.

The null hypothesis of the Wald test is whether the coefficients of the panel-level means

introduced in the Mundlak’s estimations are jointly equal to 0. Table B.9 shows that this

null hypothesis is rejected for the three samples of this study and all the reference groups

based on occupation.

Additionally, the Hausman test analyses the difference between the RE and FE estima-

tions. Again, the null hypothesis that there are not systematically differences is rejected.

Both tests confirm that unobserved heterogeneity might be correlated with the control

variables.
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C Appendix: State dependence in Self-assessed health in
Spain

Table C.1: Variable labels, definitions and descriptives

Variables Definition Mean Std. Dev.
SAH Self-Assessed Health 3.698 0.937
female 1 if female, 0 otherwise 0.518 0.450
age Age in years of the individual 46.219 18.456
age2 Age2/100 24.769 18.631
age3 Age3/1000 14.833 15.747
age4 Age4/10000 9.606 12.868
educmax2 1 if max. level of education is 0.463 0.499

primary studies, 0 otherwise
educmax3 1 if max. level of education is 0.211 0.408

secondary studies, 0 otherwise
educmax4 1 if max. level of education is 0.163 0.370

tertiary studies, 0 otherwise
(reference group of education is no studies)

ln(income) Log of equivalised total net household income 14.022 0.745
divorced 1 if divorced, 0 otherwise 0.021 0.143
widowed 1 if widow, 0 otherwise 0.082 0.275
single 1 if single, 0 otherwise 0.294 0.456

(reference group of civil status is married)
inactive 1 if inactive, 0 otherwise 0.468 0.499
unemployed 1 if unemployed, 0 otherwise 0.101 0.301

(reference group of labour status is employed)
immi 1 if immigrant, 0 otherwise 0.016 0.126
hhsize Number of members of the household 3.873 1.738
numchild0-4 Number of children in household aged 0-4 0.125 0.380
numchild5-11 Number of children in household aged 5-11 0.245 0.551
numchild12-17 Number of children in household aged 12-18 0.290 0.587
numadults65 Number of adults in household aged 65 or more 0.531 0.766

Source: Own calculation on the ECHP, 1994-2001.
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C. Appendix: State dependence in Self-assessed health in Spain

T a
bl

e
C

.2
:M

od
el

sp
ec

ifi
ca

tio
ns

fo
rs

el
f-

as
se

ss
ed

he
al

th
in

Sp
ai

n,
19

94
-2

00
1

(s
ta

nd
ar

d
er

ro
rs

in
pa

re
nt

he
si

s)

M
od

el
1

M
od

el
2

M
od

el
3

M
od

el
4

M
od

el
5

IC
h
t−

1
(1

)
-2

.0
76

9
**

*
-0

.7
41

4
**

*
-0

.7
34

8
**

*
-0

.8
60

5
**

*
(-

0.
02

39
)

(-
0.

03
36

)
(-

0.
03

37
)

(-
0.

03
26

)
h
t−

1
(2

)
-1

.5
76

6
**

*
-0

.6
11

8
**

*
-0

.6
07

**
*

-0
.7

08
9

**
*

(-
0.

01
19

)
(-

0.
01

88
)

(-
0.

01
89

)
(-

0.
01

83
)

h
t−

1
(3

)
-0

.7
85

8
**

*
-0

.2
93

8
**

*
-0

.2
91

**
*

-0
.3

23
7

**
*

(-
0.

00
93

)
(-

0.
01

29
)

(-
0.

01
3)

(-
0.

01
27

)
h
t−

1
(5

)
0.

40
09

**
*

0.
07

47
**

*
0.

07
45

**
*

0.
03

64
**

*
(-

0.
01

1)
(-

0.
01

41
)

(-
0.

01
41

)
(-

0.
01

41
)

h
0
(1

)
-1

.7
15

5
**

*
-1

.6
95

5
**

*
(-

0.
04

35
)

(-
0.

04
38

)
h
0
(2

)
-1

.2
73

1
**

*
-1

.2
56

6
**

*
(-

0.
02

45
)

(-
0.

02
46

)
h
0
(3

)
-0

.6
18

**
*

-0
.6

09
7

**
*

(-
0.

01
75

)
(-

0.
01

76
)

h
0
(5

)
0.

33
18

**
*

0.
33

16
**

*
(-

0.
01

92
)

(-
0.

01
92

)
ag

e
-0

.1
27

2
**

*
-0

.0
86

8
**

*
-0

.0
98

2
**

*
-0

.0
44

9
-0

.0
6

-0
.1

64
8

**
*

(-
0.

01
52

)
(-

0.
02

13
)

(-
0.

03
)

(-
0.

05
02

)
(-

0.
05

07
)

(-
0.

06
39

)
ag

e2
0.

27
6

**
*

0.
17

35
**

*
0.

19
37

**
-0

.1
01

6
-0

.0
87

2
0.

37
75

*
(-

0.
04

67
)

(-
0.

06
63

)
(-

0.
09

42
)

(-
0.

16
19

)
(-

0.
16

37
)

(-
0.

20
92

)
ag

e3
-0

.3
34

8
**

*
-0

.1
9

**
-0

.2
06

4
*

0.
24

08
0.

21
95

-0
.4

86
5

*
(-

0.
06

02
)

(-
0.

08
66

)
(-

0.
12

38
)

(-
0.

21
68

)
(-

0.
21

95
)

(-
0.

28
54

)
ag

e4
0.

15
68

**
*

0.
08

18
**

0.
08

4
-0

.1
58

6
-0

.1
47

5
0.

23
85

*
(-

0.
02

77
)

(-
0.

04
02

)
(-

0.
05

77
)

(-
0.

10
22

)
(-

0.
10

35
)

(-
0.

13
78

)
di

vo
rc

ed
-0

.2
25

4
**

*
-0

.1
38

7
**

*
-0

.1
41

6
**

*
-0

.1
23

8
*

-0
.1

23
*

-0
.0

62
7

(-
0.

01
51

)
(-

0.
02

29
)

(-
0.

03
53

)
(-

0.
06

78
)

(-
0.

06
82

)
(-

0.
06

95
)

w
id

ow
ed

-0
.0

53
6

**
*

-0
.0

23
7

-0
.0

08
4

0.
01

66
0.

01
4

-0
.0

30
1

(-
0.

00
89

)
(-

0.
01

46
)

(-
0.

02
32

)
(-

0.
05

4)
(-

0.
05

45
)

(-
0.

04
94

)
si

ng
le

-0
.0

61
8

**
*

-0
.0

25
2

**
-0

.0
29

3
0.

01
53

0.
02

41
-0

.0
55

9
(-

0.
00

84
)

(-
0.

01
26

)
(-

0.
01

97
)

(-
0.

04
28

)
(-

0.
04

27
)

(-
0.

03
95

)
C

on
tin

ue
d

on
ne

xt
pa

ge
..

.

139



Ta
bl

e
C

.3
:M

od
el

sp
ec

ifi
ca

tio
ns

fo
rs

el
f-

as
se

ss
ed

he
al

th
in

Sp
ai

n,
19

94
-2

00
1

(c
on

tin
ue

d
fr

om
pr

ev
io

us
pa

ge
)

M
od

el
1

M
od

el
2

M
od

el
3

M
od

el
4

M
od

el
5

IC
hh

si
ze

0.
00

1
-0

.0
01

7
-0

.0
00

7
0.

00
75

0.
00

66
0.

01
37

(-
0.

00
22

)
(-

0.
00

33
)

(-
0.

00
49

)
(-

0.
00

91
)

(-
0.

00
92

)
(-

0.
00

96
)

ln
(i

nc
om

e)
0.

08
61

**
*

0.
05

07
**

*
0.

04
13

**
*

0.
01

2
0.

00
82

0.
08

37
**

*
(-

0.
00

45
)

(-
0.

00
58

)
(-

0.
00

73
)

(-
0.

00
91

)
(-

0.
00

91
)

(-
0.

01
38

)
im

m
i

0.
14

72
**

*
0.

08
06

**
*

0.
05

57
0.

07
46

0.
15

59
**

*
0.

28
11

**
*

(-
0.

01
95

)
(-

0.
02

75
)

(-
0.

04
81

)
(-

0.
04

85
)

(-
0.

05
5)

(-
0.

08
75

)
ed

uc
m

ax
2

0.
30

7
**

*
0.

15
89

**
*

0.
15

98
**

*
0.

14
74

**
*

0.
31

31
**

*
0.

45
8

**
*

(-
0.

00
62

)
(-

0.
01

06
)

(-
0.

01
82

)
(-

0.
01

84
)

(-
0.

02
02

)
(-

0.
03

2)
ed

uc
m

ax
3

0.
50

5
**

*
0.

28
49

**
*

0.
29

93
**

*
0.

26
15

**
*

0.
50

04
**

*
0.

76
02

**
*

(-
0.

00
92

)
(-

0.
01

41
)

(-
0.

02
45

)
(-

0.
02

53
)

(-
0.

02
77

)
(-

0.
04

37
)

ed
uc

m
ax

4
0.

62
72

**
*

0.
36

62
**

*
0.

39
01

**
*

0.
33

44
**

*
0.

61
99

**
*

0.
92

97
**

*
(-

0.
01

08
)

(-
0.

01
58

)
(-

0.
02

73
)

(-
0.

02
9)

(-
0.

03
17

)
(-

0.
05

44
)

nu
m

ch
ild

0-
4

0.
02

6
**

0.
01

61
0.

01
82

0.
00

14
0.

00
18

0.
01

25
(-

0.
01

02
)

(-
0.

01
31

)
(-

0.
01

66
)

(-
0.

02
31

)
(-

0.
02

31
)

(-
0.

03
16

)
nu

m
ch

ild
5-

11
0.

04
05

**
*

0.
03

1
**

*
0.

03
26

**
*

0.
01

86
0.

01
87

-0
.0

31
7

(-
0.

00
66

)
(-

0.
00

9)
(-

0.
01

24
)

(-
0.

01
99

)
(-

0.
02

)
(-

0.
02

4)
nu

m
ch

ild
12

-1
7

0.
02

9
**

*
0.

01
77

**
0.

01
67

0.
01

25
0.

01
3

0.
03

96
*

(-
0.

00
62

)
(-

0.
00

86
)

(-
0.

01
11

)
(-

0.
01

57
)

(-
0.

01
59

)
(-

0.
02

16
)

nu
m

ad
ul

ts
65

-0
.0

18
**

*
-0

.0
15

2
**

-0
.0

04
3

0.
02

8
*

0.
02

61
0.

04
39

**
(-

0.
00

47
)

(-
0.

00
71

)
(-

0.
01

03
)

(-
0.

01
57

)
(-

0.
01

59
)

(-
0.

02
14

)
fe

m
al

e
-0

.0
71

1
**

*
-0

.0
44

5
**

*
-0

.0
46

5
**

*
-0

.0
28

2
**

-0
.0

58
8

**
*

-0
.0

84
1

**
*

(-
0.

00
5)

(-
0.

00
77

)
(-

0.
01

33
)

(-
0.

01
39

)
(-

0.
01

55
)

(-
0.

02
49

)
un

em
pl

oy
ed

-0
.0

20
4

-0
.0

04
-0

.0
00

3
0.

04
81

**
0.

04
99

**
-0

.0
28

3
-0

.0
13

1
(-

0.
01

54
)

(-
0.

01
83

)
(-

0.
02

11
)

(-
0.

02
12

)
(-

0.
03

73
)

in
ac

tiv
e

-0
.2

51
7

**
*

-0
.1

31
**

*
-0

.1
26

4
**

*
-0

.0
48

**
-0

.0
33

*
-0

.3
38

6
**

*
(-

0.
00

75
)

(-
0.

01
05

)
(-

0.
01

45
)

(-
0.

01
97

)
(-

0.
01

98
)

(-
0.

03
01

)
cu

t1
-3

.6
55

**
*

-4
.2

74
2

**
*

-5
.1

96
6

**
*

-4
.9

41
4

**
*

-5
.0

02
3

**
*

-4
.7

57
8

**
*

(-
0.

18
44

)
(-

0.
25

4)
(-

0.
35

53
)

(-
0.

47
71

)
(-

0.
53

52
)

(-
0.

71
45

)
cu

t2
-2

.5
90

1
**

*
-2

.9
83

7
**

*
-3

.6
92

2
**

*
-3

.4
35

4
**

*
-3

.5
17

**
*

-3
.4

20
8

**
*

(-
0.

18
41

)
(-

0.
25

36
)

(-
0.

35
47

)
(-

0.
47

68
)

(-
0.

53
48

)
(-

0.
71

35
)

cu
t3

-1
.6

02
3

**
*

-1
.7

81
4

**
*

-2
.2

78
1

**
*

-2
.0

19
7

**
*

-2
.1

18
4

**
*

-2
.0

90
8

**
*

(-
0.

18
43

)
(-

0.
25

36
)

(-
0.

35
46

)
(-

0.
47

68
)

(-
0.

53
48

)
(-

0.
71

27
)

C
on

tin
ue

d
on

ne
xt

pa
ge

..
.

140



C. Appendix: State dependence in Self-assessed health in Spain

T a
bl

e
C

.4
:M

od
el

sp
ec

ifi
ca

tio
ns

fo
rs

el
f-

as
se

ss
ed

he
al

th
in

Sp
ai

n,
19

94
-2

00
1

(c
on

tin
ue

d
fr

om
pr

ev
io

us
pa

ge
)

M
od

el
1

M
od

el
2

M
od

el
3

M
od

el
4

M
od

el
5

IC
cu

t 4
0.

06
59

0.
05

12
-0

.1
85

6
0.

07
39

-0
.0

22
5

-0
.1

82
2

(-
0.

18
42

)
(-

0.
25

36
)

(-
0.

35
46

)
(-

0.
47

67
)

(-
0.

53
47

)
(-

0.
71

22
)

σ
κ
i

0.
56

64
**

*
0.

56
62

**
*

0.
69

99
**

*
(-

0.
00

78
)

(-
0.

00
78

)
(-

0.
00

9)
m

(a
ge

)
-0

.0
88

3
-0

.1
23

9
*

(-
0.

06
38

)
(-

0.
06

79
)

m
(a

ge
2)

0.
40

03
*

0.
51

11
**

(-
0.

20
48

)
(-

0.
21

7)
m

(a
ge

3)
-0

.5
85

7
**

-0
.7

32
**

(-
0.

27
39

)
(-

0.
28

95
)

m
(a

ge
4)

0.
31

22
**

0.
38

33
**

*
(-

0.
12

92
)

(-
0.

13
63

)
m

(d
iv

or
ce

d)
-0

.0
21

-0
.0

67
4

(-
0.

07
99

)
(-

0.
08

27
)

m
(w

id
ow

ed
)

-0
.0

55
8

-0
.0

68
4

(-
0.

06
08

)
(-

0.
06

22
)

m
(s

in
gl

e)
-0

.0
51

4
-0

.0
95

9
*

(-
0.

04
92

)
(-

0.
05

08
)

m
(h

hs
iz

e)
-0

.0
10

6
-0

.0
07

5
(-

0.
01

1)
(-

0.
01

16
)

m
(n

um
ch

ild
0-

4)
0.

01
87

0.
02

02
(-

0.
03

75
)

(-
0.

03
9)

m
(n

um
ch

ild
5-

11
)

0.
02

3
0.

03
6

(-
0.

02
68

)
(-

0.
02

85
)

m
(n

um
ch

ild
12

-1
7)

0.
00

19
0.

02
07

(-
0.

02
39

)
(-

0.
02

53
)

m
(n

um
ad

ul
ts

65
)

-0
.0

59
8

**
*

-0
.0

50
4

**
(-

0.
02

14
)

(-
0.

02
23

)
m

(u
ne

m
pl

oy
ed

)
-0

.0
94

5
**

-0
.0

92
7

**
(-

0.
04

36
)

(-
0.

04
62

)
C

on
tin

ue
d

on
ne

xt
pa

ge
..

.

141



Ta
bl

e
C

.5
:M

od
el

sp
ec

ifi
ca

tio
ns

fo
rs

el
f-

as
se

ss
ed

he
al

th
in

Sp
ai

n,
19

94
-2

00
1

(c
on

tin
ue

d
fr

om
pr

ev
io

us
pa

ge
)

M
od

el
1

M
od

el
2

M
od

el
3

M
od

el
4

M
od

el
5

IC
m

(i
na

ct
iv

e)
-0

.1
54

7
**

*
-0

.2
89

2
**

*
(-

0.
02

98
)

(-
0.

03
13

)
m

(l
n(

in
co

m
e)

)
0.

07
77

**
*

0.
11

72
**

*
(-

0.
01

61
)

(-
0.

01
68

)
θ

1.
19

32
**

*
(-

0.
02

76
)

ln
-L

-8
85

13
.2

5
-8

01
04

.0
7

-7
73

38
.1

4
-7

72
81

.9
4

-9
50

04
.9

5
So

ur
ce

:
O

w
n

ca
lc

ul
at

io
n

on
th

e
E

C
H

P,
19

94
-2

00
1.

Si
gn

ifi
ca

nc
e:

**
*

99
%

co
nfi

de
nc

e
le

ve
l,

**
95

%
an

d
*

90
%

.E
ac

h
re

gr
es

si
on

in
cl

ud
es

ye
ar

du
m

m
ie

s.
m

(v
ar

ia
bl

e)
re

fe
rs

to
tim

e-
va

ry
in

g
va

ri
ab

le
s

m
ea

n.
N

ot
e:

M
od

el
1:

O
rd

er
ed

pr
ob

it
M

od
el

2:
D

yn
am

ic
or

de
re

d
pr

ob
it

M
od

el
3:

R
an

do
m

ef
fe

ct
s

dy
na

m
ic

or
de

re
d

pr
ob

it
M

od
el

4:
R

an
do

m
ef

fe
ct

s
dy

na
m

ic
or

de
re

d
pr

ob
it

w
ith

tim
e-

va
ry

in
g

va
ri

ab
le

s
m

ea
ns

M
od

el
5:

D
yn

am
ic

or
de

re
d

H
ec

km
an

pr
ob

it
w

ith
tim

e-
va

ry
in

g
va

ri
ab

le
s

m
ea

ns

142






	Introduction
	Background: Income, Income distribution and Health
	Introduction
	Income, Income disparities and Health
	Empirical Evidence
	Concluding Remarks

	Polarisation and Health
	Introduction
	Polarisation and Health
	Why income polarisation?
	Income polarisation

	Data and variables description
	Empirical model and estimation procedure
	Empirical Results
	Robustness checks
	Concluding Remarks

	Relative Income and Health
	Introduction
	Relative Income and Health in the literature
	Theoretical considerations 
	Income comparisons and Well-being
	A new approach for the Relative Income Hypothesis
	Reference Group

	Data and Methods
	The Relative Income measure
	The relevant Reference Group
	The estimation procedure

	Empirical Results
	Relative Deprivation, Relative Satisfaction and SAH
	Panel effects with unobserved heterogeneity
	The relevant Reference Group
	Quasi-objective Health measures

	Concluding Remarks

	State dependence in Self-assessed Health in Spain
	Introduction
	Data set, sample and definitions
	Self-assessed Health in Spain: a description
	Models and estimation methods
	Static and dynamic pooled ordered probit
	A dynamic random-effects model: Wooldridge's solution
	A dynamic random-effects model: Heckman's solution

	Empirical results
	Model specification and state dependence
	Observed heterogeneity

	Concluding Remarks

	Conclusions
	Bibligraphy
	Appendices
	Appendix: Polarisation and Health 
	Appendix: Relative Income and Health 
	Appendix: POLS transformation validity
	Appendix: Wald and Hausman Tests

	Appendix: State dependence in Self-assessed health in Spain



